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TECHNOLOGY-ASSISTED REHABILITATION
OC-001
Dynamic standing exercise in a novel assistive device compared with standard care for
non-ambulant children with cerebral palsy, regarding quality of life and costeffectiveness
K. Lauruschkus1, J. Jarl2, K. Fasth Gillstedt1, Å.B. Tornberg1.
1
Department of Health Sciences, Faculty of Medicine, Lund University, Lund, Sweden;
2
Health Economics, Department of Clinical Sciences, Faculty of Medicine, Lund University,
Lund, Sweden.
Introduction
Children with cerebral palsy who are non-ambulant (CP-NA) cannot stand or walk
independently. In Sweden, daily static standing is part of standard care for these children.
Static standing is time-consuming and costly, and while it may benefit the well-being of many
children, it is inconvenient for others. Therefore, the aim of this study was to compare
dynamic standing in a novel assistive device and static standing regarding health related
quality of life (HRQOL) and cost-effectiveness.
Patients and methods
Twenty children with CP-NA were included in this randomized controlled study with a crossover design. They participated in four months of static and four months of dynamic standing.
HRQOL was assessed with the Caregiver Priorities and Child Health Index of Life with
Disabilities (CPCHILD), which has shown to be valid and reliable for children with CP-NA.
Information about other aspects of quality of life and about cost-effectiveness was collected
by study-specific questionnaires.
Results
HRQOL and bowel function improved and the number of pain locations and doses of
medicine decreased significantly with dynamic standing. The healthcare costs of dynamic
standing were higher compared to standard care, while the costs for the families were lower,
due to fewer healthcare visits to adjust the equipment.
Conclusion
From a family perspective, the costs for dynamic standing were lower and the effects higher
compared to static standing. From both a healthcare and a societal perspective, dynamic
standing is better but more costly than static standing. These findings may contribute to the
development of individualized standing recommendations.
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OC-002
Eye-gaze technology for participation in computer activities in young children with
complex needs: A single-case research design
Y.H. Hsieh1, M. Granlund2, S.L. Odom3, A.W. Hwang4, H. Hemmingsson1.
1
Department of Special Education, Stockholm University, Stockholm, Sweden; 2CHILD,
Swedish Institute of Disability Research, School of Health and Welfare, Jönköping University,
Jönköping, Sweden; 3Frank Porter Graham Child Development Institute, University of North
Carolina at Chapel Hill, Chapel Hill, NC, United States; 4Graduate Institute of Early
Intervention, College of Medicine, Chang-Gung University, Tao-Yuan City, Taiwan.
Introduction: Children with complex needs have difficulties to access a computer for play,
communication, and learning. Eye-gaze technology offers the opportunity to control a
computer through eye movements. This study investigates the impact of eye-gaze technology
intervention on children’s participation in computer activities and technology usability.
Patients and methods: This study involved a multiple baseline design across individuals.
Four children ages 3 to 6 years, with severe cerebral palsy or neurometabolic disorders and
low eye-control skills, took part in a 6-month intervention. Two collaborative team meetings
and 12 individual supports were implemented to facilitate the use of eye-gaze technology in
daily contexts. Participation in computer activities (diversity, frequency, and duration) were
repeatedly measured by a computer use diary. Other outcomes included assessments of goal
achievements (Goal Attainment Scaling), and parents’ and teachers’ ratings on children’s
performance on computer activities (Canadian Occupational Performance Measure).
Results: Young children increased their diversity of computer activities and their frequency
and duration of computer use from baseline to the intervention phase. Design-comparable
effect sizes showed a moderate effect (0.76) in the computer use duration. Six of eight
predetermined goals in play, communication, and school learning were achieved. Parents' and
teachers’ ratings on children’s performance reached clinical significance.
Conclusion: The findings add knowledge that children with complex needs and low eyecontrol skills require extended time to learn how to control a computer but benefit from using
eye-gaze technology to perform essential activities. This study strengthens the evidence of the
usability of eye-gaze technology in everyday contexts.
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OC-003
Head-mounted VR displays are a promising tool for pediatric neurorehabilitation to
train walking activities
C. Ammann-Reiffer, A. Kläy, U. Keller.
Swiss Children's Rehab - Research Department, University-Children's Hospital Zurich Eleonore Foundation, Affoltern am Albis, Switzerland.
Introduction: Many essential walking activities in daily life, for example, crossing a street, are
challenging to practice in conventional therapeutic settings. Virtual environments (VE) would
allow such training in a safe and attractive environment. We, therefore, aimed to investigate
the usability of an interactive VE experienced through a head-mounted display (VR-HMD) to
train everyday life walking activities in pediatric neurorehabilitation.
Patients and methods: In a cross-sectional study, 21 youths (11.8 years, range 6.8-17.7 years)
with neuromotor disorder undergoing neurorehabilitation tested a VE, experienced through
the VR-HMD Oculus Quest. Participants, accompanied by their physiotherapists, moved
freely around the VE, displaying a magical forest, and interacted with the virtual objects using
their hands, represented in VR. Symptoms of cybersickness were checked, and user
experience and acceptability were evaluated using customized questionnaires with a visual
analog scale for the youths and a 5-point Likert scale for their therapists.
Results: Youths rated comfort (median 10/ out of 10) and movement ability (10/10) with the
VR-HMD as high. The VE had a realistic appearance (8/10) for the majority, and the
participants had a strong feeling of spatial presence (9.5/10). They enjoyed exploring (10/10)
and liked this new therapy approach a lot (10/10). Therapists’ acceptance of the VR-HMD
was high (4/5). They felt that the VR-HMD hardly affected youths’ movement behavior or
level of support needed, while it seemed to increase their level of therapy engagement.
Conclusion: VR-HMDs are a promising tool to engage youths in the training of everyday
walking activities.
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OC-004
Scoping review on neurofeedback training strategies most strongly associated with
improved motor function for pediatric neurorehabilitation applications
A. Behboodi, W. Lee, V. Hinchberger, D. Damiano.
National Institutes of Health, Bethesda, United States.
Introduction: Neurofeedback is a promising neurorehabilitation strategy emerging from the
Brain Computer Interface field. In contrast to bypassing voluntary motor control by linking
the brain to a wearable device, neurofeedback harnesses and links brain activity during real or
imagined movement to strengthen neural connections and thereby enhance function. Existing
neurofeedback paradigms vary considerably as do results, although multiple studies present
clinically significant findings from short term training. Patients and Methods: We performed
a scoping review (PRISMA-ScR Checklist) to identify all neurofeedback studies aiming to
improve motor function in non-progressive neurological disorders by linking brain activation
during attempted movement to training with additional sensory input (e.g. FES). Studies using
motor imagery alone were excluded. We further limited studies to those using mobile brain
imaging (e.g. EEG, NIRs). Results: From 5,189 identified studies, 30 met inclusion criteria,
all but 1 in stroke and only 30% with control group. Primary Aim was to extract
methodological details and motor outcomes to determine which features were associated with
positive functional change. The primary factor that emerged was precise real-time detection
and utilization of brain activation during motor onset to control external sensorimotor
feedback. EEG with exceptional temporal resolution was the primary modality utilized. FES
and robotic devices were the most common feedback types. Several innovative highly
technical methods were explored across studies to maximize the reliability and accuracy of
detecting brain activation, with no single technique yet emerging as superior. Conclusions:
Further development especially for pediatric rehabilitation is highly warranted given reported
large effect sizes.
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OC-005
Efficacy of implementing motor skill learning virtual-based sessions in a HABIT-ILE
intervention in children with cerebral palsy: a non-inferiority randomized controlled
trial.
G. Saussez1, R. Bailly2, R. Araneda3, J. Paradis4, D. Ebner-Karestinos3, A. Klöcker4, M.
Delsaute3, E. Sogbossi3, I. Riquelme5, S. Brochard6, Y. Bleyenheuft3.
1
HELHa, Montignies-sur-Sambre, Belgium; 2Fondation Ildys, Brest, France; 3UCLouvain,
Brussels, Belgium; 4Haute Ecole Léonard de VINCI, Brussels, Belgium; 5University of the
Balearic Islands, Palma de Mallorca, Spain; 6Université de Bretagne Occidentale, Brest,
France.
Introduction: Despite the strong recommendations for intensive interventions, not any virtual
therapeutic device has been designed for applying motor skill learning based therapeutic
principles. The REAtouch device has been recently designed to allow the application of such
principles, notably through tangible objects manipulations. This study tests the efficacy of
REAtouch-based sessions in combination with a Hand Arm Bimanual Intensive Therapy
including Lower Extremities (HABIT-ILE) intervention.
Patients and methods: Forty children with unilateral cerebral palsy (5-18 years; MACS I-III;
GMFCS I-II) were randomly allocated to a control “HABIT-ILE” or an experimental
“REAtouch” group (i.e. half of the one to one therapeutic time using the REAtouch; ±40h) for
a 90h HABIT-ILE day-camp intervention (2 weeks). Participants had 3 testing sessions: the
week before (T1), after intervention (T2) and at 3 months follow-up (T3). The primary
outcome was the Assisting Hand Assessment (T3-T1). Secondary outcomes measured upper
extremities motor function, stereognosis, walking endurance, abilities in daily life activities.
One-way RMANOVA tested treatments efficacy and non-inferiority analyses tested the noninferiority of changes in REAtouch compared to HABIT-ILE group.
Results: We observed significant improvements in both groups in most of the outcome
measures (p<0.05) except for stereognosis (p>0.9, both groups). REAtouch group showed
significant non-inferiority of changes (T3-T1) on upper extremities motor function and
abilities in daily life activities (p<0.05), not on walking endurance (p=0.26).
Conclusion: The use of REAtouch during HABIT-ILE camp showed efficacy compared to a
usual HABIT-ILE intervention and feasibility to apply motor skill learning based principles
using a specifically designed device.
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ORTHOPAEDICS 1
OC-006
Two-stage bone lengthening with reuse of a single intramedullary telescopic nail in
patients with achondroplasia
J. Alonso Hernández, M. Galán Olleros, C. Miranda Gorozarri, R.M. Egea Gámez, I.
Martínez Caballero, A. Ramírez Barragán, Á. Palazón Quevedo.
Orthopaedic Surgery and Traumatology department. Hospital Infantil Universitario Niño
Jesús, Madrid, Spain.
Introduction: Patients with achondroplasia may benefit from limb-lengthening surgery with
telescopic intramedullary nails (TIMNs). However, the 5-cm maximum length of the nails
used in these patients in their original design may be insufficient. Our aim is to analyze the
outcomes and complications after reusing the same TIMN for a second consecutive 5-cm
lengthening in these patients.
Methods: Retrospective study of 26 bones (16 femurs and 10 tibias) in 9 patients with
achondroplasia treated for bilateral 2-stage sequential lengthening reusing the same TIMN.
On completion of a first stage of 5-cm of elongation, the nail was unlocked, retracted, and relocked; a second stage of 5-cm of distraction followed. Radiologic and clinical parameters
were measured pre- and postoperatively, and complications were recorded.
Results: The median age of patients at first surgery was 13.54(12.9-16.3)years. The median
preoperative height was 121(117.5-127)cm, and the median healing index was 18.12(14.532.8) and 26.96(23.3-31.6)days/cm, while time to weight bearing was 185.5(144.8-308.5) and
242.5(208.5-293.8)days for femurs and tibias, respectively. Femoral procedures had
significantly fewer complications than tibial interventions (7vs.15,p=.03), whereas patients
who underwent lengthening of both segments did not have significantly higher complication
rates (14vs.8,p=.6).
Conclusions: This is the first report of limb-lengthening in a series of patients with
achondroplasia using TIMN with nail reuse to re-lengthen the bone. The complication rate
found is acceptable, among which, potential damage to the internal lengthening mechanism
must be considered. Overall, nail reuse seems advisable in bone elongation procedures where
the size and design of the nail limits the extent of lengthening.
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OC-007
A prospective cohort study on attainment of personal goals in the first year of
intrathecal baclofen treatment in dyskinetic cerebral palsy
L. Bonouvrie1, H. Haberfehlner1, J. Becher1, J. Vles2, J. Vermeulen2, A. Buizer1.
1
Amsterdam UMC, Amsterdam, Netherlands; 2Maastricht UMC, Maastricht, Netherlands.
Introduction The primary aim of this study is to assess the effect on attainment of individual
treatment goals after nine to twelve months of intrathecal baclofen treatment in patients with
dyskinetic cerebral palsy (CP).
Patients and methods A multi-center prospective cohort study was conducted in two
University Medical Centers in the Netherlands (Amsterdam and Maastricht). Thirty-four
patients, aged 4 to 24 years, diagnosed with severe dyskinetic CP, non-walking (Gross motor
function classification system IV/V) and receiving intrathecal baclofen treatment (ITB) for
nine to twelve months, were included. Primary outcome was attainment of pre-set individual
treatment goals, using Goal Attainment Scaling (GAS) at one year after pump implantation.
Predictors of GAS results were analyzed.
Results Seventy-one percent of patients (24 out 34) fully achieved one or more treatment
goals at nine to twelve months of ITB treatment. Ninety-seven percent of patients partially
achieved one or more treatment goals (e.g. improvement less than desired goal). Two factors
were found to contribute to attainment of individual treatment goals: Dyskinesia Impairment
Scale (DIS) total baseline score and the difference in pain score between baseline and followup. These variables explain 30% of the variance in the outcome.
Conclusion ITB is effective in achieving individual treatment goals in children and young
adults with severe dyskinetic CP after nine to twelve months of ITB treatment. A positive
outcome on treatment goals is, for a small part, related to higher level of baseline dyskinesia,
and on improvement of pain during treatment.
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OC-008
Postoperative radiological parameters of proximal femur in children with CP
V. Kozhevnikov.
Federal Centre of Traumatology and Orthopedics, Barnaul, Russian Federation.
Introduction Children with CP are at an increased risk of recurrent hip subluxation.
Postoperative changes of the proximal femur are associated with neck-shaft angle (NSA) and
angle of anteversion (AA). Purpose is to assess the changes in NSA and AA postoperatively
in children with CP and GMFCS IV.
Patients and Methods We examined 46 children (92 hips) with CP and spastic hip
dislocation. NSA and AA were assessed pre- and postoperatively. Children were divided into
2 groups: group 1 - 6-8 years old and group 2 - 9-11 years. All of them underwent bilateral
surgery: 40 hips in group 1 and 52 in group 2. The main surgical technique was proximal
femoral osteotomy.
Results Preoperatively NSA and AA were 156 ± 2.4º and 58 ± 2.4º, postoperatively - 106 ±
2.4º and 23 ± 2.4º, respectively in group 1. In 5 years NSA and AA were 146 ± 2.4º and 38 ±
2.4º. In group 2 preoperative NSA and AA were 152 ± 1.4º and 54 ± 2.1º, postoperative - 108
± 2.4º and 21 ± 2.4º, respectively. In 5 years, they became 132 ± 2.4º and 28 ± 2.4º, in group
2. 5 patients with recurrent hip subluxation (12.5%) in group 1 and 3 patients (5.7%) in group
2 required revision surgery in 3-5 years.
Conclusion Postoperative revalgization and abnormal AA are more common in patients under
9 years. The risk of hip instability, pathological NSA, AA and revision surgery is increased.
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OC-009
Complications of intrathecal baclofen requiring surgery: a 20-year follow-up study in
children
L. Bonouvrie, K. Lagendijk, H. Beckerman, M. Slot, L. Van De Pol, A. Buizer.
Amsterdam UMC, Amsterdam, Netherlands.
Introduction: Intrathecal baclofen therapy (ITB) with an implanted pump can cause severe
complications which require surgical intervention. Over the past years, several measures have
been applied to decrease complication rate, including changes in surgical implantation
techniques and catheter materials. This study assessed: 1) the type and rate of complications
of ITB that require surgical intervention, 2) which risk factors influence the occurrence of
these complications.
Patients and methods: Retrospective study, in which all children (<18 years old) in one
university medical center with pump implantation between 2001 and 2017 were included and
followed. All complications requiring surgery were analyzed in depth. Risk factors for
surgical intervention of complications were determined using multiple logistic regression
analysis.
Results: In total, 88 complications of ITB therapy requiring surgery were found in 47
(36.2%) out of 130 children. These included catheter-related complications (55.7% of all
complications), pump-infections (21.6%), cerebrospinal fluid leakage (14.8%), and pumprelated complications (7.9%). The silicone catheter type, used until 2012, was found to be a
significant risk factor for complications (Odds Ratio 3.75; 95% CI: 1.30-10.83). Since the
introduction of the coated catheter type, in 2012, the rate of catheter-related complications
decreased, from 0.15 to 0.10 complications per pump year.
Conclusion: Most complications were catheter-related. Since the introduction of a new,
coated, catheter in 2012, complication rate decreased. With these results we can adequately
inform children and their caregivers about the risk of possible complications of ITB.
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OC-010
Difference in intrathecal baclofen in children dosage between children with dyskinetic
and spastic cerebral palsy
L. Bonouvrie1, C. Pieters1, J. Vermeulen2, A. Buizer1.
1
Amsterdam UMC, Amsterdam, Netherlands; 2Maastricht UMC, Maastricht, Netherlands.
Introduction. Literature suggests that dosing is different in children with dyskinetic and
spastic cerebral palsy (CP). The aim of this study is to compare dosing of intrathecal baclofen
(ITB) in children with CP with predominant dystonia and with predominant spasticity.
Furthermore, this study aims to investigate dosing schedule over the day in these two groups.
Patients and method. Thirty children with dyskinetic CP (mean age 13y5m (SD 3y4m), 22
male) and 30 with spastic CP (mean age 12y9m (SD 2y6m), 19 male) using ITB, all GMFCS
IV or V, were included. Information on total daily dosage, number and height of boluses
dosages per day and reasons to start bolus dosing, was retrospectively extracted from medical
charts at 0, 3, 6 and 12 months after ITB initiation.
Results. Total daily dosage of baclofen was significantly higher for the dyskinetic group
compared to the spastic group (p=.011) (212.10 μg/day (SD 197.83) vs 138.30 μg/day (SD
69.98). Significant differences between groups were found for total number of boluses per
day (spastic group mean of 0.84 bolus per day (range 0-3); dyskinetic group mean of 2.4
bolus per day (range 0-4); p=.000) and height of daily bolus dosage (spastic group mean 36
μg; dyskinetic group mean 90 μg; p=.004). The reasons for starting bolus dosing were similar
between groups and focused on caretaking, lack of effect and sleeping problems.
Conclusion. The total daily dosage of intrathecal baclofen and the dosing schedule are
different for children with dyskinetic CP compared to children with spastic CP.
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OC-011
Does Intrathecal Baclofen Therapy Decrease the Progression of Hip Dysplasia in Young
Patients with Cerebral Palsy?
A. Asma, A. Can Ulusaloglu, K. Rogers, J. Howard, F. Miller, M.W. Shrader.
Nemours Children's Health, Wilmington, DE, United States.
Introduction: Children with Cerebral Palsy frequently have significant spasticity that may
contribute to progressive hip dysplasia. Many patients at GMFCS Levels IV and V (at higher
risk for hip dysplasia) are treated with intra-thecal baclofen pump (ITBP) to reduce spasticity.
The purpose of this study is to evaluate the effects of ITBP therapy in young patients with CP
on hip dysplasia. Patients and Methods: All patients with CP GMFCS levels IV/V who
underwent ITBP placement under the age of 8 years old with at least 5 years of follow-up
were included. 34 patients were matched to a control group (1:2) based on GMFCS, Ashworth
scores, medical comorbidities, and hip MP at the time of ITBP placement. The primary
outcome was an assessment of hip dysplasia as measured by the migration percentage (MP) at
latest follow up or at the time of hip reconstruction Results: The mean follow-up duration was
9.24 (2.8) years for the ITBP group and 9.20(2.7) for the Control group. There was no
statistically significant difference between groups at baseline. Ashworth scales were
significantly reduced following ITBP therapy. The MP at last follow-up was not statistically
different between groups [ITB: 36.2%, Non-ITB: 44.4%, p= 0.145]. Conclusion: This study
demonstrates that the use of ITBP as an early treatment for spasticity did not alter the natural
history of hip dysplasia in patients with CP at highest risk for hip disease. (GMFCS IV/V)
This study reinforces the growing evidence that progressive musculoskeletal pathology in CP
is multi-factorial.
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INTERVENTIONS IN BILATERAL CEREBRAL PALSY
OC-012
Improvement of the integrity of upper and lower extremity fibers of the corticospinal
tract in children with bilateral cerebral palsy following intensive therapy
R. Araneda1, L. Dricot1, D. Ebner-Karestinos1, P. Julie2, G. Saussez3, K.M. Friel4, A.M.
Gordon5, Y. Bleyeheuft1.
1
Institute of Neuroscience, Université catholique de Louvain, Brussels, Belgium;
2
Departament of Developmental Neuroscience, IRCCS Fondatzione Stella Maris, Pisa, Italy;
3
FFH lab, Motor sciences department, HELHa, Montignies-sur-Sambre, Belgium; 4BurkeCornell Medical Research Institute, New York, United States; 5Department of Biobehavioral
Sciences, Teachers College, Columbia University, New York, United States.
Introduction: Bilateral early brain injury disrupts the connectivity of the corticospinal tract
(CST) producing motor impairments in upper and lower extremities, hence affecting manual
dexterity and gross motor function. We aimed to assess changes in the integrity of upper and
lower extremities CST fibers in children with bilateral cerebral palsy (BCP) following Handand-Arm-Bimanual-Intensive-Therapy-Including-Lower-Extremities (HABIT-ILE).
Patients and methods: Diffusion tensor imaging (DTI) was performed before and after 13
days of HABIT-ILE (treatment group, n=15) or twice (13 days apart) without intensive
treatment (control group, n=14). Task fMRI-guided tractography from motor cortex to
brainstem was performed, separating the fibers associated to upper and lower extremities.
Then, fractional anisotropy (FA), mean (MD), radial (RD), and axial (AD) diffusivities were
quantified. Manual dexterity, gait endurance and everyday activities were assessed.
Results: The whole tract analysis showed, for the FA of the CST emerging from the lessaffected and more-affected hemispheres (p=0.032 and p=0.015, respectively) an increase after
therapy in the treatment group compared to controls, as well as a decrease of MD in the lessaffected and more-affected CST (p=0.021 and p=0.010, respectively). The upper and lower
extremities’ fiber analysis revealed an increase of FA in the less-affected CST (p=0.008 and
p=0.027, respectively) and more-affected CST after HABIT-ILE (p=0.002 and p=0.036,
respectively). A decrease in MD was observed in the upper extremities’ CST of the lessaffected and more-affected hemispheres (both P< .001).
Conclusion: For the first time we demostarte improve integrity of CST fibers in children with
BCP after an intensive motor-skill-based intervention.
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OC-013
A Randomised Controlled Study to Investigate Effects of Bobath Trunk Control
Training on Motor Function of Children with Cerebral Palsy
G. Ari1, M. Kerem Günel2.
1
Stiftung ICP Muenchen, Munich, Germany; 2Hacettepe University, Ankara, Turkey.
Introduction: The aim of this study was to investigate the effects of trunk control on motor
function, which plays an important role in the daily activities of children with Cerebral Palsy
(CP) and is often observed as a deficiency in children with CP. Patients and Methods: Forty
children with spastic bilateral CP, ages between 3 to 10 years and with Gross Motor Function
Classification System (GMFCS) levels I, II, and III were included in this study. Children were
divided into two groups using randomization. In training and control groups, physiotherapy
six weeks programs were different and performed 45 minutes, twice a week for each group.
Modified Ashworth Scale (MAS), Pediatric Berg Balance Scale (PBBS), Trunk Control
Measurement Scale (TCMS), 1 Minute Walking Test (1MWT), Timed Up and Go Test
(TUG) were applied to both groups before and after 6 weeks. Moreover, the trunk muscle
strength of children was evaluated. Results: After therapy, differences were found in results
of MAS and PBBS, and trunk extensor strength between the training group and the control
group in favor of training group (p < 0.05). In addition, after treatment, the training group’s
averages of TCMS, PBBS, 1MWT, YUG test and all trunk muscle strength were higher
compared to the ones before treatment (p < 0.05). Conclusion: This study shows that adding
exercises that aim trunk to conventional physiotherapy and exercise programs of children with
CP, affects motor function positively.
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OC-014
Effect of short-term predictable internal and external focused perturbation training in
improving postural control in children with CP
P. Kaya Ciddi, S. Durdu, K. Gürel.
Istanbul Medipol University, Istanbul, Turkey.
Introduction: Most of the studies comparing external and internal focus (EF and IF) while
performing motor tasks during balance training have been done in healthy and post-stroke
individuals. EF was shown to improve postural control in neurological deficits, results for
different foci are inconsistent. No study was found that different foci training was compared
in cerebral palsy (CP). This study aimed to investigate the role of short-term predictable
internal and external focused perturbation training (IFPT and EFPT) in improving postural
control in CP.
Patients and methods: Ten CP children (10.1±3.21 year-old, GMFCS levels: I, n=5; II, n=5)
participated in a single EFPT consisting of catching-throwing a medicine ball, and a
single IFPT combining upper extremity movements in a tandem/feet together stance on
consecutive days, randomly. They were asked to focus on the ball in EFPT and on body parts
in IFPT. Both sessions lasted 20-25 minutes. Before and after the sessions, right/left single
leg stance (SLS) and five times sit-to-stand (5TSS) test were applied.
Results: After the EFPT, there was an increase in right/left SLS and 5TSS tests (p<0.05), after
the IFPT there was an improvement in only 5TSS test (p<0.05) and no change in the duration
of right/left SLS test (p>0.5).
Conclusion: EFPT may have improved early activation of postural muscles and increased
anticipatory postural adjustments (APAs) prior to the predictable external perturbation which
could prepare for more advanced compensatory postural adjustments, and increased SLS for
longer. APA-focused rehabilitation can be effective in improving postural control and
functional balance.
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OC-015
Could Hand-Arm Bimanual Intensive Therapy Including Lower Extremities (HABITILE) deteriorate or improve the range of motion of children with cerebral palsy?
D. Ebner Karestinos1, E.S. Sogbossi1, J. Paradis2, G. Saussez3, R. Araneda1, Y. Bleyenheuft1.
1
Institute of Neuroscience, Université catholique de Louvain, Brussels, Belgium;
2
Ocupational Therapy Department, Haut École Léonard de Vinci, Brussels, Belgium;
3
Physical and Occupational Therapy Department, Paramedical Category, Haute École
Louvain en Hainaut, Montignies-sur-Sambre, Belgium.
Introduction. Some concern exists about the potential range of movements (ROM) decrease
on patients following intensive interventions due to the use of functional activities rather than
mobilization and stretching. We explored the effects of HABIT-ILE on the ROM of upper
and lower extremities of children with unilateral (UCP) and bilateral (BCP) cerebral palsy.
Patients and Methods. 49 children (25 UCP/24 BCP) were randomized to a control or
HABIT-ILE group. Thereafter, children were assessed first 2 times within the same session
and second, 3 weeks later. In between, the treatment group received 90 hours of HABIT-ILE
while the other continued its conventional treatment. Using a standard goniometer, passive
(pROM) and active (aROM) ROM were measured on children’s wrists, elbows, knees, and
ankles.
Results. Test-retest reliability within session 1 was good (all p<0.001). The two-way (2
groups  2 assessment times) analysis of variance showed an improvement in ankle
dorsiflexion aROM in the HABIT-ILE group on the more-affected joint of UCP (p=0.026)
and the less-affected joint of BCP (p=0.025). aROM of wrist extension with finger extended
improved in the HABIT-ILE group on the more-affected joint of UCP (p=0.010). In the
control group, pROM of wrist extension with finger flexed decreased after 3 weeks on the
more-affected joint of BCP (p=0.002). No significant changes were observed on the UCP’s
less-affected and BCP’s more-affected joints on pROM nor aROM.
Conclusions. A 2-week intensive intervention is not deleterious but rather has some positive
impact for children with CP regarding their ROMs.
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OC-016
Intensive therapy of the lower limbs and the trunk in children with bilateral spastic
cerebral palsy: comparing two approaches.
V. Van Tittelboom1, L. Heyrman2, N. Peeters2, I. Alemdaruglu-Gürbüz3, K. Desloovere2, H.
Feys2, K. Van Herpe4, P. Calders1, C. Van Den Broeck1.
1
Ghent University, Gent, Belgium; 2KU Leuven, Leuven, Belgium; 3Hacettepe University,
Ankara, Turkey; 4RC Pulderbos, Pulderbos, Belgium.
Introduction: Research on the effects of physiotherapeutic interventions in children with
cerebral palsy (CP) has grown expansively, and shows a wide diversity of techniques and
concepts that are used in variable intensity. There is evidence for the effect of intensive
training of hand function in children with CP, including short bursts of highly intensive
therapy. In contrast, studies on the effect of intensive therapy on gross motor function and
trunk control are limited.
Patients And Methods: Thirty-six children with bilateral spastic CP (mean age 8 years 9
months) were randomized into a functional camp (12 participants) or a qualitative functional
camp (24 participants). The camps lasted 10 days and children had 4,5 hours therapy per day.
Main outcome measures were the Gross Motor Function Measurement (GMFM) and the
Quality Function Measure (QFM). Secondary outcome measures were the Trunk Control
Measurement scale (TCMS), the one-Minute Walking Test (1MWT) and modified-Timed Up
and Go (mTUG) for gait capacity. Assessments were administered at baseline, pre- and postintervention, and at 6 month follow-up.
Results: Results revealed significant time-by-approach interaction effects for all parameters of
the QFM and dimension D and total CDE of the GMFM. Post hoc tests showed immediate
gains after intervention in the qualitative functional approach. Those changes were retained
after follow-up except for weightshift (QFM) and Total CDE (GMFM).
Conclusion: The qualitative functional approach shows promising results with improvements
in movement quality and gross motor function.
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Construct Validity of the Autism Classification System of Functioning for Social
Communication (ACSF) Across Childhood and Adolescence
D. Parvinchi1, P. Rosenbaum1, E. Duku1, M.J. Cooley Hidecker2, L. Zwaigenbaum3, C.
Roncadin4, S. Georgiades1, S. Gentles5, H. Fang1, B. Di Rezze1.
1
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Introduction: Children with autism spectrum disorder (ASD) have challenges with social
communication. Categorization based social communication abilities can inform clinical
practice and research. The Autism Classification System of Functioning (ACSF) describes
social communication ‘Capacity’ (best ability) and ‘Performance’ (everyday function) from
Level I (most functional) to V (least functional). This study examined the construct validity of
the ACSF.
Patients and methods: Participants included 117 children with ASD (2-19 years) from
Children’s Treatment Centers in Canada. The construct validity of ACSF was examined by
testing convergent and discriminant validity with subscales of the Social Responsiveness
Scale 2nd edition and Behavior Assessment System for Children, 3rd Edition. We used
correlation coefficient and eta-squared statistics to quantify construct validity.
Results: We found significant correlations between ACSF and the Social Communication and
Interaction (Performance: r=.41,p<.0001; Capacity: r=.41,p<.0001), Functional
Communication (Performance: r=-.36,p<.0001; Capacity: r=-.44,p<.0001), and Social Skills
(Performance: r=-.29,p=.002; Capacity: r=-.38,p<.0001) T-scores. The effect size of these
convergent associations ranged from moderate to large for ACSF Performance (η2=.12-.22)
and large for Capacity (η2=.16-.20). Discriminant analyses showed weaker correlations
between ACSF ratings and comparison measures of Externalizing Problems (Performance:
r=-.02,p=.86; Capacity: r=.005,p=.96) and Attention Problems (Performance: r=-.03,p=.73;
Capacity: r=.07,p=.49) T-scores. The effect size was small for both Performance and Capacity
(η2=.01-.03).
Conclusion: Overall, our findings demonstrate that ACSF can be used as a valid social
communication classification system in children with autism 2-19 years of age and its two
ratings of Performance and Capacity describe social communication abilities demonstrated
within the demands of different contexts.
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LILAC: A Novel Approach to Diagnosis and Intervention in Autistic Spectrum Disorder
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Introduction
The prevalence of ASD in Ireland is 1.5%, new ASD referrals can wait up to 18 months for
review by the Early Intervention Service and a further 18 months for a formal ASD
assessment. In Galway City East, the EIS team combatted waiting times by establishing
LILAC: an innovative new approach to the assessment, intervention and diagnosis.
Methods
LILAC represents Laughing, Interaction, Listening, Attention and Communication. Sessions
comprise activity and strategy based interventions for children and coaching for their parents
using evidence based interventions through a family centred approach. Parent education
sessions are provided and children undergo a diagnostic process. LILAC runs over three
months with sessions taking place weekly. The team incorporates a community nurse,
occupational therapist, physiotherapist, psychologist, pre-school liaison teacher, social
worker, and speech and language therapist, who liaise with two consultant paediatricians. At
the end a diagnostic report is provided to parents, with intervention recommendations. It
provides an integrated diagnostic and intervention process. The pilot recruited a cohort of
eight children.
Results
Of the eight children and families who participated in the first LILAC, 7/8 received a
diagnosis of ASD. Staff perceptions were overwhelmingly positive. Team members extolled
LILAC as a “very effective and efficient method of interdisciplinary service delivery”. They
lauded the individualized, family-centred approach to healthcare.
Conclusion
Further investigation of the benefits of LILAC is planned, including measurement of parental
satisfaction. The programme aims to expand to regional Progressing Disability Services
providing a family centred multidisciplinary approach to intervention and diagnosis of ASD.
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Formal support: expectations and experience of parents raising children with severe or
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Background: Parents of children with severe and profound intellectual disabilities (SPID)
experience an enormous burden of care, which affects family function and wellbeing. Formal
support could contribute to family’s function, particularly when there is a fit between their
needs and the designated services. This study aimed to explore the perceived support of
formal services among parents of children with SPID.
Methods: 60 parents of children (Mean±SD=8.81±4.62) with SPID (DQ<40) completed
structured questionnaires and open-ended questions regarding formal support and social
worker involvement and parental stress index.
Results: Parents rated the importance of disability related services as very high (4.40±.94,
Range 1-5), yet their opportunities to obtain professional support and the attainment of
services as below average (2.47±1.22). Higher socioeconomic status, residency in urban
regions and being a part of the dominant ethnicity predicted higher support from services
which in turn predicted lower parental stress (P<0.01). Regarding social work involvement,
reported experiences were mixed with parents rating social worker involvement as above
average (M=3.41±1.71), yet 37% of parents reported minimal or no involvement of a social
worker, and descriptions of services provided ranged from being a valued supporter to a
bureaucratic gatekeeper for required services.
Discussion: Findings suggest that disability related services may need to be strengthened and
the continuity of therapeutic support should be kept over time, with the goal of better meeting
expectations and needs of parents of children with SPID.
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Introduction
Experimental research on mechanisms of DCD continues to evolve at pace. We have the
benefit of recent studies that use more integrative approaches, high fidelity neuroimaging
tools, and combined behavioural and neural measures. The aim of this meta-analytic study
was to synthesise the body of DCD research (child and adult) published since the last
International Consensus panel in 2016, and to provide new insight on mechanisms.
Patients and Method
A Cochrane-style systematic review and meta-analysis was conducted on experimental
studies of DCD (published after September 2016), covering (i) behavioural and (ii)
neuroimaging studies. A total of 100 studies with a DCD-Control comparison were included,
83 behavioural and 17 neuroimaging. The pattern of effect sizes (d) was interpreted through
the lens of current theory in each performance domain.
Results
A total of 1,374 effect sizes (d) were entered into a multi-level meta-analysis. The most
profound deficits were shown in: voluntary gaze control during movement; cognitive-motor
integration; constrained motor learning; internal modelling; more variable movement
kinematics/kinetics; larger safety margins when locomoting, and atypical neural structure and
function across sensori-motor and prefrontal regions.
Conclusion
Taken together, the profile of deficits (highlighted by meta-analysis) reveals a fundamental
disruption to visual-motor integration that impacts eye-hand coordination and locomotor
navigation. As well, difficulties in cognitive control and its integration with motor planning
also impact performance across tasks. These behavioural deficits are associated with
atypicality in brain structures and function, particularly cerebellar and parietal
networks. Implications for assessment and intervention are discussed.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

MOVEMENT ANALYSIS
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Home-based measurements of upper extremity dystonia using a smartphone, wearable
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Introduction:
We developed an application (MODYS@home-app) allowing measurement of dystonia in
children and adolescents with dyskinetic cerebral palsy (DCP) in their home environment using wearable sensors (IMUs) and time-synchronized videos. We aimed to train an accurate
model for automatic evaluation of the Dyskinesia Impairment Scale (DIS) from sensor data.
Patients and methods:
Six wheelchair-dependent participants with DCP (10-22 years) were included. Participants
wore four IMUs around both wrists during seven days, 2-6 hours daily. In addition, parents
recorded short videos several times a day using the MODYS@home-app. Upper extremity
dystonia was assessed using the DIS by a trained assessor for video time windows of five
seconds each.
Discriminative movement features were extracted from IMUs and used to train six different
types of machine learning algorithms towards the outcome of DIS-scores. Models were
trained for each subject individually, with and without forward sequential feature selection
and/or hyperparameter optimization. In addition, a generalizable model was trained using all
six subjects’ data. Model performance was compared using classification accuracy of
independent testdatasets.
Results:
Individually trained machine learning models were able to classify the DIS-scores with a
mean 85.0%±8.0%(SD) accuracy. The accuracy of generalized model was 72.4%.
Conclusion:
This work shows that prediction of upper extremity dystonia using home-measured sensor
data and machine learning is accurate for individually trained models. More data is needed to
determine whether prediction accuracy can be increased within a generalized model.
MODYS@home has the potential to be clincally used for frequent monitoring of dystonia in
the natural environment.
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Automatic differentiation of dystonia and choreoathetosis using machine learning
during functional upper limb tasks in the dyskinetic cerebral palsy population
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Introduction
Dystonia and choreoathetosis are dominant movement disorders in dyskinetic cerebral palsy
(DCP). Discrimination and evaluation is difficult, impact on functional activities is large and
better objective differentiation is needed. This study aimed to use objective 3D upper limb
measurements to differentiate dystonia and choreoathetosis in an automated manner in
children and youth with DCP.
Patients and methods
Seventeen children diagnosed with DCP and MACS level I-III were included. Participants
performed a reach forward, reach and grasp vertically and reach sideways task. The
Dyskinesia Impairment Scale (DIS) scored presence of dystonia and choreoathetosis in the
distal arm. Forearm accelerometer and gyroscope data were obtained by inertial measurement
units and wrist kinematics by optical motion-capture. 144 time-and-frequency-domain
features were calculated and fed to a support vector machine (SVM) multiclass (k=4)
classifier. SVM results were validated against the DIS classification scores using accuracy.
Relevant characteristics for each movement disorder were found using a binary classification
model.
Results
The multiclass-classifier with 23 features yielded 74.6% accuracy. For the dystonia model, 22
features resulted in 90.3% accuracy with discriminating parameters variance of angular
velocity, standard deviation of jerk and minimal wrist flexion angles. The choreoathetosis
model obtained 84.7% accuracy including 21 features with maximal velocity, smoothness,
and minimum/maximum wrist deviation angles as discriminating parameters.
Conclusion
This study was the first to validate automated dystonia and choreoathetosis discrimination
during upper limb tasks. The outcomes are promising, as objective differentiation may lead to
better treatment management plans, thereby improving quality of life in patients with DCP.
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Use of Actigraph assessment for measuring upper limb daily life activities in children
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Introduction
Recently, a rapid growth of wearable technologies has occurred, paving the way on
monitoring daily living activities (ADLs) to evaluate individuals’ ability to lead an
independent life. Generally, children with Unilateral Cerebral Palsy (UCP) present an
impaired Upper Limb (UpL) and asymmetric movement patterns, resulting in difficulties in
performing bimanual ADLs tasks with a strong impact on their daily life. The daily life
activities are commonly assessed by questionnaires, filled in by children and/or their parents.
The use of wearable technologies can open new approaches for providing quantitative
measurements of ADLs.
Patients and methods
Thirty-four UCP children (AHA score= 74.4±24.8, age = 11.1±4.4, MACS I:9, II:21, III:4)
and twenty-six age matched TD pairs wore Actigraph (wGT3X-BT) wrist-worn sensors on
both UpLs during AHA test and then for a week (6 consecutive days). The asymmetry index
(AI) detected during the clinical evaluation (AI-AHA) and the AI registered during the daily
life (AI-week) have been compared with the AHA units by a linear regression analysis.
Results
Results indicate a significant correlation between the week AI-AHA and the AI-week with the
AHA units (Adjusted R-squared = 0.80 and 0.97, respectively, p value <0.001).
Conclusion
The present study shows the high relationship between the clinical and the Actigraph data
assessment, highlighting the strict correlation between the UpLs behaviours during the
clinical assessment and during the ADLs. Further studies will open the possibility of the use
of wearable sensors for deeply monitoring the UpLs behaviour in UCP children during the
spontaneous and naturalistic context.
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Relation between proximal and distal proprioception in the upper limb in unilateral
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Although clinical assessments suggest that children with unilateral cerebral palsy (uCP)
experience proprioceptive difficulties, little is known about the relationship between proximal
and distal proprioception in the upper limb (UL). Our aim was to investigate this relationship
using robotics.
Eighteen children with uCP (age=11y6m±2y9m, 10 males, 6 right-sided uCP) participated.
Proximal proprioception was measured using the position matching task of the Kinarm
Exoskeleton Robot. Distal proprioception was quantified with an active task, by moving their
index finger to a position indicated on a tablet screen, and passive task, by specifying on a
tablet screen the perceived location of their finger, using the ETH MIKE Robot. All tasks
were performed without visual feedback. The relation between proximal and distal
proprioception parameters was evaluated using Spearman’s correlations (rs).
For the affected UL, no significant correlations were found between proximal and
active/passive distal proprioception (rs=0.11-(-0.34), p>0.17). Nevertheless, for the lessaffected UL, distal proprioception during the active task showed a strong negative correlation
with proximal proprioception (rs=-0.80, p<0.001), indicating that a better proximal
proprioception corresponds to better distal proprioception. No significant correlations were
found between passive distal and proximal proprioception in the less-affected UL (rs=-0.230.41, p>0.09).
Quantitative measures of proximal and distal proprioception of the affected UL seem to be
relatively independent in children with uCP. Possibly, the brain lesion affects distal
proprioception more than proximal proprioception. However, for the less-affected UL,
proximal and active distal proprioception seem to be interrelated. Future studies also
including typically developing children could confirm these results.
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Background
Mirror Movements (MM) are clinically evaluated with the ordinal scale Woods&Teuber.
Although reliable, it lacks the ability to quantify MM. Here, we developed a video-based
detection and quantification of MM using the pose estimation software DeepLabCut.
Patients and Methods
We included three healthy participants (mean age = 14y; SD=8.5y) and three children with
unilateral CP (mean age = 10y; SD=1y). We used DeepLabCut (an open-source toolbox for
2D markerless pose estimation based on transfer learning with deep neural networks) to track
user-defined points of interest on the hands during a finger tapping task (sequentially lifting
fingers from the table) to quantify the finger movements from an in-house developed hand
model. We extracted the coordinates of selected key points tracked on the fingers and hand
and normalized the data between hands. We used cross-correlation methods between hands to
quantify MM. We implemented this model in a web version of a graphical user interface to be
used by clinicians.
Results
In both healthy participants and the children with unilateral CP, the model could track the
hand points with low errors (train-error 1.98 pixels; test-error 3.40 pixels) and provide
quantification in form of correlation coefficients that can be related to Woods&Teuber scores.
The graphical user interface is simple to use and warrants the data protection regulations.
Conclusion
This proof-of-concept algorithm detects and quantifies MM using low-cost 2D video analysis.
After validation in different manual ability levels of children with unilateral CP, this method
can be easily used in the clinics and research.
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Quantitative assessment of trunk movements in functional reaching in children and
adolescents with dyskinetic cerebral palsy
E. Van Wonterghem, I. Vanmechelen, E. Monbaliu, M. Naaris, H. Haberfehlner.
KU Leuven, Bruges, Belgium.
Introduction
Trunk control and upper limb function are often disturbed in people with dyskinetic cerebral
palsy (DCP), due to presence of dystonia and choreoathetosis. While trunk control is
fundamental in functional activities, no research specifically focused on trunk control in DCP.
This study aimed to determine which movement characteristics of the trunk differ between
participants with DCP and their typically developing (TD) peers during functional reaching
tasks.
Patients snd Methods
Twenty children with DCP (MACS level I-III (16y6m, STD 5y)) and 20 TD peers (17y2m,
STD 4y) were included. Participants performed three tasks: reach forward, reach sideways,
and reach and grasp. Movement analyses were executed using 3D Motion Capture and an
Inertial Measurement Unit on the trunk. Trunk range of motion (ROM), joint angle at point of
task achievement (JAPTA), and peak and range of angular velocity (AV) and linear
acceleration (ACC) were obtained and compared between groups using the Mann-Whitney U
test.
Results
Children with DCP showed a significantly higher trunk ROM in all planes during reach
forward and reach and grasp, and in rotation and lateral flexion during reach sideways,
compared with TD. During reach and grasp, JAPTA differed significantly in the rotational
plane. Ranges of AV and ACC were higher for all tasks and planes for participants with DCP,
as well as for peak values in nearly all planes.
Conclusion
Compared to TD children, children with DCP showed clearly altered trunk movements during
functional reaching. Current results provide research insights towards delineated treatment
management for trunk control.
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Upper limb passive range of movement over time in children with cerebral palsy,
treated or not treated with Botulinumneurotoxin-A - a population-based study
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Introduction
The aim of the study was to investigate passive Range of Motion (pROM) development in
children with cerebral palsy, treated or not treated with UL BtA. Furthermore, factors related
to pROM deterioration over time was investigated.
Patients and methods
CPUP registry data for children with spastic and dyskinetic CP, age 1–15 years (317 males,
179 females; mean age 7 year 4 months, [SD 4.1]) between years 2000 and 2017, living in
five regions in Sweden were included. Passive ROM was investigated using traffic light
categories for three groups of children; not treated with BtA, first time treated 1-3 years or at
4-15 years of age in five UL movements. Linear regression and Mixed model were used.
Results
Almost all children had green values at the first assessment at age 1-15 years. Twenty-two %
of the children received UL BtA. Children never treated with BtA and children receiving their
first BtA at 1-3 years of age, kept their pROM measurements within normal range. Children
receiving their first BtA at 4-15 years of age developed restricted UL pROM over time
compared to children not treated p=<0.01 and children first treated at 1-3 years of age
p=<0.02. The more severe MACS level, the more severe pROM range category at first
measurement occasion and a first BtA treatment occasion at 4-15 years of age, the higher the
pROM deterioration over time.
Conclusion
Children treated with UL BtA at early age seem to benefit the most from BtA treatment over a
time.
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Introduction:
To evaluate the kinematic and kinetic results obtained after percutaneous lengthening with
intramuscular needle (PLIN) of the gastrocsoleus complex (GSC) performed outside the
operating room, in pediatric patients with equinus gait resistant to non-operative treatment.
Patients and Methods:
Retrospective analytical observational study including pediatric patients treated with PLIN of
the GSC zones I-II-III while under sedation, on an ambulatory basis, between 2018-2019.
Kinematic and kinetic gait analysis was performed prior to treatment and 6 months after in 24
ankles (15 patients), with a median age of 10.11(2.85) years. Six patients had a diagnosis of
idiopathic equinus, 6 spastic hemiplegia, and 3 spastic diplegia. Statistical analyses included
pre-post comparison, correlation, and linear regression of critical kinematic and kinetic ankle
values.
Results:
Significant improvement was observed for the following parameters: ankle angle at initial
contact -4.57(10.31)/.05(3.04)º; maximum ankle dorsiflexion in stance phase (mADFStP)
3.70(7.56)/10.42(4.52)º; and maximum ankle dorsiflexion in swing phase (mADFSwP) 6.54(8.41)/-.35(6.17)º. In addition, an inversely proportional correlation with the previous
values was obtained for these parameters, with rho values of -.864, -.755 and -.696,
respectively. No significant changes in ankle kinetics were evidenced. Linear regression
equations allowed estimation of the post-mADFStP with a standard error
(SE)=1.82;R2=.797(p<.0005), and the post-mADFSwP with SE=2.376;R2=.829(p<.0005).
Conclusions:
The addition of PLIN of the GSC in patients with resistant equinus significantly improves
ankle initial contact, mADFStP, and mADFSwP, with greater changes occurring as the initial
values are worse. The regression formulas used to estimate post-procedure results will allow
therapeutic indications to be adjusted.
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Introduction:
The purpose of our investigation is to assess the reliability of the femoral head shape
classification system devised by Rutz et al. and observe its application in patients with
cerebral palsy at different skeletal maturity levels.
Patients and methods:
Four independent observers assessed hip anteroposterior (AP) x-rays of 60 patients who were
observed as a result of spastic hip disease due to cerebral palsy, with femoral head shape
radiological grading system as described by Rutz et al. All x-rays were gathered from patients
with GMFCS IV-V. Twenty x-rays were obtained from patients under eight years of age,
between 8 and 12 years old and above 12 years old, respectively. To determine the
intraobserver reproducibility, x-rays will be reassessed after a four-week interval. Accuracy
was checked by comparing our estimates with the assessment of expert consensus. Validity
was checked indirectly by observing relationship between the Rutz grade and the MP.
Results:
The evaluation of the femoral head shape classification system described by Rutz and
colleagues showed moderate to substantial intra-observer reliability and moderate interobserver reliability and appeared to be a clinically relevant method in patients with cerebral
palsy (p<0,05). The right hip joint evaluation had higher intraobserver reliability when
compared to the left. Specialist assessors had slightly higher intraobserver reliability than
resident assessors.
Conclusion:
Rutz’s classification was shown to be valid and reliable, and it can be applied in further
studies, especially those involving research on growing hips joints in CP patients.
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cerebral palsy and equinus gait
B. Rodolphe1, N. Marion2, L. Mathieu3, B.S. Douraied3, H. Laetitia3, P. Christelle1, B.
Bhushan2, B. Sylvain3.
1
Fondation Ildys, Brest, France; 2LATIM, Inserm, Brest, France; 3CHU Morvan, Brest,
France.
Objective
To compare the volumes of talus and calcaneus bones of children with unilateral cerebral
palsy and equinus gait to typically developing children. To define predictive factors for
variations in the volume of ankle short bones.
Materials and Method
MRI data were used to provide the ankle short bone morphology of children with cerebral
palsy and fixed equinus and typically developing children. Manual segmentation of the entire
talus and calcaneus was performed to compute mean statistical shape models of the talus and
calcaneus for each group. Strength, spasticity, and amplitude of dorsiflexion were measured
for children in both groups and were used for regression analysis.
Results
Eleven children with unilateral cerebral palsy (CP) and fixed equinus (Equinus, n=11) and ten
typically developing children (Control, n=10) were included in this study. The volume of
talus (-23%, p=0.036) and calcaneus (-25%, p=0.051) were lower in children with CP and
fixed equinus compared to controls. Regression analysis including group (Equinus or
Control), age, overall spasticity index, overall strength index, and ankle dorsiflexion
amplitude as factors explained 64 and 67% of the variation in the talus and calcaneus volume,
respectively.
Conclusion
This study demonstrates a decrease of the talus and calcaneus volumes in children with
unilateral cerebral palsy and with equinus gait. These results are crucial to adjust
individualized rehabilitation and surgical programs in order to stimulate children's short bone
development with fixed equinus.
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Long-term outcomes of talonavicular arthrodesis for the treatment of planovalgus foot
in children with cerebral palsy
A. Ramírez Barragán1, M. Galán Olleros1, R.M. Egea Gámez1, R. Maroto2, I. Martínez
Caballero3, M. Fraga Collarte1.
1
Orthopaedic Surgery and Traumatology Department, Hospital Infantil Universitario Niño
Jesús, Madrid, Spain; 2Orthopaedic Surgery and Traumatology department, Hospital
Universitario La Princesa, Madrid, Spain; 3Orthopaedic Surgery and Traumatology
department, Motion Analysis Laboratory, Hospital Infantil Universitario Niño Jesús, Madrid,
Spain.
Introduction: Planovalgus foot (PVF) in cerebral palsy (CP) tends toward progression and
rigidity in adolescence, especially in patients with greater functional impairment. This study
aims to assess patient or caregiver functional satisfaction and radiographic outcomes of
talonavicular arthrodesis (TNA) for PVF in CP patients with assisted ambulation in the longterm.
Patients and Methods: Retrospective comparative study of level-III and level-IV pediatric
CP patients who underwent TNA for PVF between 1999-2010 as part of multilevel surgery
and with a minimum 10-year follow-up. Radiological correction at 10 years was compared
with pre-intervention values, and functional impact at 10 years was measured by the Foot
Function Index (FFI); correlation between radiological measurements and FFI were obtained,
and complications were recorded.
Results: Forty-nine PVFs in 25 patients with CP (72% level-III and 28% level-IV) were
included. The patients had a median age of 12 years at the time of surgery (range 11-15) and
23 years at the time of the study (21-26). Significant (p<.01) pre-post radiological
improvements were obtained in different parameters. At 10 years postoperatively, FFI
outcomes were satisfactory (33.9±15.2%) and the mean maximum pain was 3.04. All patients
were able to wear an ankle-foot orthosis and 8 no longer needed it. There were 8% cases of
screw protrusion and 14% presented pseudarthrosis, most of them asymptomatic.
Conclusions: The adequate functional outcome, as well as the long-term radiological
correction and acceptable number of complications, enables us to recommend TNA as an
alternative treatment to consider in level-III and -IV CP patients with PVF.
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Association of seudo-Galezzi sign with asymmetric flexor contracture in spastic hip and
pelvic obliquity. Management with botulinum toxin on the iliopsoas of the ascended side
M. Galán Olleros1, I. Martínez Caballero2, A. Ramírez Barragán1, R.M. Egea Gámez1, M.
Fraga Collarte1, S. Cartas Carrión3, C. Martín Gómez4, C. Prato De Lima5.
1
Orthopaedic Surgery and Traumatology Department, Hospital Infantil Universitario Niño
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Introduction: In spastic hip, the seudo-Galeazzi sign has been related to ipsilateral adductor
or contralateral abductor contracture. We hypothesize that the more affected side has a greater
hip flexor contracture leading to a pelvic elevation with lower knee height during the Galeazzi
maneuver. Addressing muscle imbalance, the proposed treatment corrects pelvic obliquity
(PO) and the seudo-Galeazzi sign, showing the relationship between hip flexors contracture
and this clinical test in spastic patients.
Patients and Methods: Prospective study of 30 patients with PO (14 males/16 females) with
a mean age of 9.2 (3-17) years, different GMFCS functional levels (3 level-V, 12 level-IV, 4
level-III, 6 level-II and 5 level-I), a Reimer migration index <70% and a mean follow-up of 9
months. The association of PO with seudo-Galeazzi, hip flexion and asymmetry in hip
abduction (confirmed by 2 observers) along with the clinical and radiological changes 6
weeks after injection of echo-guided injection of botulinum toxin A on the iliopsoas of the
ascended side were evaluated.
Results: In 95% of the times a seudo-Galeazzi was observed as well as hip abduction
asymmetry (p=.02). Clinical seudo-Galeazzi improved in 93% (p=.017) of the patients. Posttreatment radiological PO decreased by 6.03°(11.37º/5.33°;p<.01) and there was an increase
in clinical hip abduction on the treated side 18º(37.3º/55.33º;p<.01).
Conclusion: Seudo-Galeazzi sign, due to the asymmetry in the hip flexor involvement,
conditions the presence of both PO and decreased hip abduction of the ascended side. The
weakening of the predominant iliopsoas decreases PO, improving hip abduction on the
ascended side.
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WORKING WITH FAMILIES
OC-033
Mothers perspectives on the participation of ther child with Developmental Disabilities
M. Coussens, F. Vitse, H. Van Waelvelde, A. Desoete, G. Vanderstraeten, D. Van De Velde.
Ghent University, Ghent, Belgium.
Background
Young children with Developmental Disabilities (DD) are at risk for decreased participation.
Parenting, usually a rewarding, meaningful, and desired life role, can also present significant
challenges for parents of children with DD. Mothers spend a significant amount of time
finding, accessing, and retaining services; coordinating services between sectors; advocating
for their children; and driving their children to appointments. Involvement with professional
supports and services can help mothers to enable their child’s participation as parenting stress
negatively influences parenting behavior, which in turn has been shown to impact children’s
development.
Objective
As mothers carry a heavy load in the provision of childcare, the goal of this study was to
understand mothers’ perceptions of their child’s participation. This knowledge is fundamental
for designing better strategies to improve the participation of young children with DD.
Method
A thematic inductive approach with in-depth semi-structured interviews was conducted.
Eleven mothers, 30–40 years old with a child 4–9 years of age diagnosed with DD, were
included.
Results
Concerning the child’s participation, we revealed that according to mothers, there are
different perspectives amongst mothers and children, mothers and fathers, and mothers and
professionals. This information indicates the urge to gather data regarding children’s
participation from different perspectives. Mothers have the experience that their children are
more positive towards their participation. Mothers want clinicians to view their children less
from a deficit perspective. Mothers are more worried than fathers and feel that fathers have
less understanding of their child’s capacity to participate.
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Participation of young children with developmental disabilities: parental needs and
strategies, a qualitative thematic analysis
M. Coussens, F. Vitse, A. Desoete, H. Van Waelvelde, G. Vanderstraeten, D. Van De Velde.
Ghent University, Ghent, Belgium.
Objectives
Participation refers to a person’s involvement in activities and roles that provide interaction
with others as well as engagement in family and community activities. Young children with
developmental disabilities (DD) such as attention deficit hyperactive disorder, autism
spectrum disorder and developmental coordination disorder are limited in their participation
compared with their typically developing peers. This study aimed to obtain information
regarding parental needs and strategies used to enable their child’s participation.
Design
A thematic inductive approach with in-depth interviews was used to explore parental
experiences.
Eleven women and two men, between 30 and 40 years of age, who had a child (4–9 years old)
with a DD diagnosis based on Diagnostic and Statistical Manual of Mental Disorders criteria,
participated in semistructured interviews.
Results
Two central themes emerged: parental needs and parental strategies used to enable their
child’s participation. Parental needs were the following: increasing awareness, ameliorating
parental burden, providing tailored interventions and supporting parents in finding suitable
leisure activities. Parental strategies aimed at increasing their child’s resiliency, attaining
maximal fit between activity requirements and child capacity, and creating inclusive
opportunities and awareness.
Conclusions
Understanding what families’ needs are and how families use and integrate strategies within
the context of their daily lives provides practitioners with insights needed to support families’
resiliency in promoting their children’s participation. The results have implications for
professionals as this information can be used to inform, refine, or tailor participation-based
and family-centred services.
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Sharing observations: Parent-therapist engagement and learning cycles in early
intervention physical therapy for infants with cerebral palsy
P. Harniess1, D. Gibbs2, A. Basu3, J. Bezemer4.
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Great Ormond Street Hospital / UCL, London, United Kingdom; 2Barts Health NHS Trust,
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Background
Effective parental engagement and learning is considered integral to early intervention
occupational and physiotherapy (EI) delivery for infants with cerebral palsy (CP). The aim of
this presentation is to draw attention to the joint therapist-parent practice of sharing
observations regarding the infant to promote constructive learning cycles.
Methods
Grounded Theory and video case study (multimodal communication) methodology was used.
Participants included 18 parents of infants <24 months and three EI therapists, who were
involved in 30 interviews. Additional in-session video case study data (~15 hours) of three
parent-therapist pairs was collected and analysed.
Results
A common theme detected in video data and interviews was the importance of parents and
therapists sharing observations about the child. Sharing observations has multiple functions
and how observations are shared and by whom is pertinent. One purpose is for creating
learning opportunities, where a therapist or parent draws attention to an important aspect of
the infant’s sensorimotor behaviour. This elicitation triggers a learning cycle, which is
completed by sharing reflections and feedback to reinforce an important learning principle
(summarised as observation-reflection-feedback cycle; ORF). Parents reflected upon how
helpful they find this intentional learning approach and how they can be frustrated when
observations are shared but not fully explained. The ORF cycle aligns with education theory
of ‘triadic dialogue’, where the goal is to reach a shared understanding within the learning
context.
Conclusion
These findings provide helpful focused understanding of effective learning strategies within
the context of therapy sessions for EI therapists.
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OC-036
Improving hospital to home transition for children with medical complexity and their
families by understanding parental needs: a meta-aggregration of qualitative studies
M. Alsem, L. Van De Riet, E. Van Der Leest, F. Van Etten - Jamaludin, J. Maaskant, J. Van
Woensel, C. Van Karnebeek.
Amsterdam UMC, Amsterdam, Netherlands.
Introduction
Families of Children with Medical Complexity (CMC) have particular needs that extend well
beyond the hospital grounds. The gap between a protective hospital environment and home is
large, making the hospital-to-home transition challenging. Understanding these needs will
help us create more personalized interventions to improve this process of transition in the
future. The aim of this review is to systematically identify, appraise and synthesise all existing
qualitative evidence regarding the needs and experiences of parents of CMC during transition
from hospital towards home.
Methods
An extensive search in Medline, PsychINFO and CINAHL yielded 1515 papers of which 22
proved eligible for final inclusion. All articles were assessed for methodological quality. Data
was extracted and pooled. We performed a meta-aggregation method to aggregate our study
findings into categories and formulate overarching synthesised findings, which were rated
according to their level of credibility, following the CONQual approach.
Results
Meta-aggregation resulted into three synthesised findings. Empowerment, Engagement and
Enablement. A total of (346) study findings were extracted from the included 22 articles and
were subsequently aggregated into 46 subcategories and 10 main categories. These categories
are care coordination, practical preparation for discharge, resources and support system,
training, communication, emotional preparation, uncertainty and anxiety, parent-professional
relationship , changing perspective and taking responsibility
Conclusion
CMC families face various and particular transition needs and obstacles Certain overarching
themes arise. Identifying them is the first step to creating interventions that are personalized
and flexible and stimulate interdisciplinary collaboration to ensure a safe and sustainable
transition home.
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This is My Baby Interview: An Adaptation to the Spanish Language and Culture
E. Pinero-Pinto1, R. Palomo-Carrión2, R.P. Romero-Galisteo3, M. Benítez-Lugo1, M.C.
Sánchez-González1.
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University of Seville, Seville, Spain; 2University of Castilla-La Mancha, Toledo, Spain;
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Introduction:
Evaluating the emotional state of the parents is important for determining the intervention in
the context of a family with a baby with Down syndrome. "This is my baby" is an interview
that measures the acceptance, commitment and awareness of influence of parents towards
their baby. The Spanish adaptation of this instrument helps to better understand the emotional
state of parents of children with developmental disorders.
Patients and Methods:
This is a transcultural adaptation and determination of the reliability, sensitivity to change,
and internal consistency of the “This Is My Baby” interview. A cross-cultural adaptation and
reliability analysis was carried out. A total of 32 families of babies with Down syndrome
participated in this multicenter study.
Results:
The values obtained for the intraclass correlation coefficient (ICC) indicated a good level of
concordance with a significative level of p < 0.001, and the values of the standard error of
measurement (SEM) and of the minimum detectable change (MDC) were reduced. The
weighted Kappa coefficient showed values that were moderate to excellent.
Conclusion:
The results suggest that the Spanish version of the This Is My Baby interview is a reliable
instrument to measure the levels of acceptance, commitment, and awareness of influence of
parents of an infant with Down syndrome.
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LOW INCOME SETTINGS
OC-038
Children with Cerebral Palsy among Syrian Refugees in Turkey: Preliminary Report
C. Özal1, E. Burç2, Ö. Gökçek3, M. Kerem Günel1.
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Introduction:
After war in Syria, Syrian refugees had immigrated to Turkey reached nearly 4 million. The
exact number of Syrian children with cerebral palsy (SCP) in Turkey unknown. The aim was
to investigate the etiological-factors, demographic-characteristics, participation-levels,
quality-of-life (QoL) parental-stress; to compare with Turkish children with CP (TCP).
Patients and Method:
The study was conducted in Hatay province where is third largest refugees population live in.
Sixteen SCP (mean-age:7.16±4.16 years, 50% girls) and 16 age and Gross-Motor-FunctionClassification-System (GMFCS) levels matched TCP included (7.09±3.42 years, 55% boys),
birth characteristics, CP-type; GMFCS, Manual-Ability-Classification-System (MACS),
Eating-Drinking-Abilities-Classification-System (EDACS), Communication-FunctionsClassification-System (CFCS), Viking-Speech-Scale levels; comorbidities recorded.
Participation evaluated with Child-and-Adolescent-Scale-of-Participation (CASP), QoL with
CPQOL, parental stress with Parental-Stress-Scale (PSS). Mann-Whitney-U-Test was used to
compare SCP and TCP. Ethical approval gathered (12.11.2020-13-27).
Results:
In SCP, 25% born at home, 83% term, 91% had 2800 grams and more birth weight, 66% born
with emergency cesarean section, 83% had birth complication, total maternal delivery was 28, maternal age: between 18-38 years, 12% was used any orthotics, 38% were used any
assistive device. The main comorbidities: epilepsy (33%), vision problem (25%). The main
clinical type: spastic (83%). Majority of functional levels: GMFCS III-V:58%; MACS IIIV:75%; EDACS I-II:%66; CFCS III-V:66%; VSS III-V:66%. Lowest score of CASP was
community participation domain, total CASP, CPQOL were significantly lower in SCP than
TCP; controversy PSS was higher (p<0.05).
Conclusion
These preliminary report shows that SCP have lower participation levels and QoL, and their
parents have higher stress levels. Further researches need with larger population.
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Disability and poverty: a population based case control study to define these two related
conditions in Bangladesh
T. Karim1, I. Jahan2, R. Sultana3, M.C. Das3, M.H.A. Imam2, M. Muhit3, N. Badawi4, G.
Khandaker5.
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Introduction: Data on the social determinants of health provide valuable insights into the
relationship between disability and poverty and are crucial for evidence-based intervention
towards health equity in low-resource settings. We aimed to explore the relationship between
disability and poverty among children in rural Bangladesh.
Participants and methods: A population-based case-control study was conducted in
Shahjadpur, Bangladesh. Children aged<18years with disability (i.e., case), and their age-sex
matched peers without disability (i.e., control) were recruited from their communities using
key informant’s method. Data on socio-demographic characteristics, type of impairments (for
cases), school attendance, and health care utilization were collected. A validated poverty
scorecard was used to assess the poverty likelihood and socio-economic status (SES) of the
households of participating children.
Results: Between October 2017 and February 2018, 1274 cases and 1303 controls were
recruited, mean (SD) age at assessment: 9.6(4.7)years and 9.0(4.2)years; female:
53.3%, 43.3% respectively. Poverty likelihood was significantly higher (p<0.001) and the
SES level was significantly lower (p=0.001) among children with disability than their peers
without disability. Formal health care seeking practices and accessing rehabilitation services
were significantly lower among cases with low SES than others in the cohort (p<0.001,
p=0.03 respectively). School attendance was significantly lower among cases than control,
and was considerably lower among children from low SES when compared with others within
the case group.
Conclusion: Our findings can inform intervention programs targeting the most vulnerable
groups identified through this work to reduce inequities, ensure better outcomes, and break
the cycle of disability and poverty.
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Supporting Ultra-Poor children with cerebral palsy and their families with Integrated
Microfinance/livelihood and community-based rehabilitation program - a Cluster
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Introduction:
This trial aimed to test the efficacy of an “integrated microfinance/livelihood and communitybased rehabilitation (CBR)” (IMCBR) program in improving health-related quality of life
(HRQoL) and motor function of children with cerebral palsy (CP) from ultra-poor families
and social capital gain to those families from such intervention in rural Bangladesh.
Patients and methods:
This was an open-label cluster randomized controlled trial among children with CP aged
≤5years randomly allocated in three arms; ArmA: livelihood support and CBR (IMCBR),
ArmB: CBR only and ArmC: care-as-usual. The CBR was stopped 2.5 months postenrollment due to COVID-19 pandemic and was replaced with phone follow-up followed by
home-based CBR. The primary outcome was HRQoL of children while Gross Motor Function
Classification System (GMFCS) level of children and social capital of their families were the
secondary outcomes. Intention-to-treat analysis was performed.
Results:
Twenty-four clusters including 251 children-primary caregivers’ dyads were assigned to three
arms; ArmA=80, ArmB=82 and ArmC=89. Between baseline and endline, the percentage
change in mean HRQoL was highest in ArmA (30.0%) with significant mean differences
between ArmA and ArmB (p=0.015). The GMFCS level significantly changed both in
ArmA (p=0.007) and ArmC (p=0.011). Also, the improvement in mean total social capital
score was significantly higher in ArmA compared to ArmB (p<0.001) and ArmC
(p<0.001).
Conclusion:
The findings suggest that IMCBR could improve HRQoL and motor functions of children
with CP and social capital of their ultra-poor families. Long-term follow-up of the trial
participants and/or future exploration of such interventions are essential.
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Introduction:
Little is known about the educational status of children with Cerebral Palsy (CP) in low-and
middle-income countries (LMICs). We assessed access to education among children with CP
in LMICs utilising the Global LMIC CP Register (GLM-CPR).
Patients and methods:
The GLM-CPR is a multi-centre register of children with CP aged<18years in LMICs.
Currently, data from CP registers in Bangladesh, Indonesia, Nepal, and Ghana are contributed
to the GLM-CPR following a harmonized protocol. Data are collected on agreed core
variables. Descriptive statistics were computed.
Results:
Between January-2015 and December-2019, 1980 school-aged children (≥6years) with CP
were registered (Bangladesh, n=1582, Nepal, n=143, Indonesia, n=91, Ghana, n=164) of
which only 26.7% were attending school (22.3% in Bangladesh, 41.5% in Nepal, 9.9% in
Indonesia and 29.9% in Ghana). Of the school attendees, majority (59.1%) were enrolled in
the primary level of mainstream school while 30.4% were accessing special school. In this
cohort, 56.5% of children at Gross Motor Function Classification System (GMFCS) level I-II
had access to education. Frequently reported barriers to education were poverty (36.8%),
motor or speech impairment (35.1%) and disability not accepted by schools (25.6%).
Conclusion:
Majority of children with CP in this LMIC cohort were not going to school, most importantly
those even with mild motor impairments (e.g. GMFCS level I-II). Moreover, access to special
education was very poor. A need-based assessment of educational support for children with
CP in LMICs and addressing the barriers to increase participation in mainstream and special
schools should be a public health priority.
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Introduction:
Social capital refers to networks of relationships among people in a society. Lower social
capital could result in social exclusion with negative impact on quality-of-life of people with
disability and their families. We aimed to assess the social capital of primary caregivers of
children with and without disability in rural Bangladesh.
Patients and methods:
We conducted a population-based case-control study among caregivers of children with
disability (i.e.cases) and their age-sex matched peers without disability (i.e.control) in
Shahjadpur sub-district, Bangladesh. Social capital of the caregivers were assessed using
validated “Short version of the Adapted Social Capital Assessment Tool (SASCAT)”. The
total and domain specific (group membership, social support, collective action, trust and
social cohesion) SASCAT scores were calculated, higher score indicating better social capital
status.
Results:
Between Oct-17 and Feb-18, 1274 cases and 1303 controls were recruited. The total SASCAT
score was significantly lower among caregivers of children with disability than controls
(mean (SD):6.74(1.95) vs. 7.1(1.87); p<0.001). Caregivers of children with disability had
significantly lower scores for group membership (p=0.021), social support (p<0.001),
collective action (p=0.08), trust (p=0.004) than controls. The scores for group membership
and trust domain were significantly lower among caregivers of children with CP than children
with other forms of disability (e.g.blindness, hearing impairment, epilepsy; p=0.04, p<0.001
respectively) in the cohort.
Conclusion:
The primary caregivers of children with disability have significantly lower social capital
compared to their peers without disability in rural Bangladesh. This reflects poor social
participation and networking of children with disability and their caregivers with the wider
community.
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Efficacy of the Hand-Arm Bimanual Intensive Therapy Including Lower Extremities
(HABIT-ILE) in young children with bilateral cerebral palsy in a low-income country: a
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Introduction: Bilateral cerebral palsy (BCP) is highly prevalent in clinical settings in SubSaharan Africa, while there is a paucity of research for adequate rehabilitation interventions.
This study investigated the efficacy of Hand-Arm Bimanual Intensive Therapy Including
Lower Extremities (HABIT-ILE) as a motor skill learning, evidence-based approach in
children with BCP compared to conventional therapy at the same dosage, in Benin, West
Africa.
Patients & Methods: Thirty-two children with BCP (2-4 years, Gross Motor Function
Classification System III-IV, Manual Ability Classification System I-III, Communication
Function Classification System I-IV) were randomly allocated to a two-week (50 hours) camp
model of either HABIT-ILE or intensive conventional therapy group. Children were assessed
before, after intervention and at two-month follow-up, with the Gross Motor Function
Measure (GMFM-66) which was blindly scored, and the Canadian Occupational Performance
Measure (COPM). A two (group) × three (testing session) factors repeated analysis of
variance was used to investigate interventions effects.
Results: A group × testing-session interaction effect (p=0.002) indicated significant
improvements in the HABIT-ILE group sustained at follow-up for the GMFM-66. The
conventional group remained unchanged after intervention with a slight improvement at
follow-up (p<0.05). Both groups improved for the COPM (goals performance and caregivers’
satisfaction), after therapy and at follow-up, with larger improvements in the HABIT-ILE
group (interaction effect p<0.05).
Conclusion: HABIT-ILE seems more efficacious in improving motor and functional
outcomes in children with BCP in Sub-Saharan Africa highlighting the need to promote
evidence-based rehabilitation approaches in these settings.
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Ataxic cerebral palsy in Europe: prevalence, clinical profile and origin
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Introduction
Ataxic cerebral palsy (CP) is the least common CP subtype. Therefore, large numbers are
needed to explore its specific characteristics. Prevalence over time has not been specifically
investigated.
Patients and Methods
We report on children with ataxic CP in the Central database of JRC-SCPE (Joint Research
Center-Surveillance of Cerebral Palsy in Europe) born 1980-2010. Prevalence by birth year,
associated impairments, birth characteristics, neuroimaging patterns and the presence of
syndromes, defined according to validated SCPE guidelines, were analyzed.
Results
In total, 679 children with ataxic CP were identified in 20 European registers, accounting for
4,5% of all children with CP. The proportion of ataxic CP varied from 0% to 13%. Prevalence
in time showed a slight decrease. 70% of children with ataxic CP were able to walk, but 40%
had severe intellectual impairment and a high impairment index. Children with ataxic CP
were in 79% term born and in 77% of normal birth weight. Neuroimaging patterns were in
more than 80% non-lesional: 28,5% maldevelopments, 23,5% miscellaneous findings and
27,3% normal imaging.
Conclusions
Even with strict criteria, diagnosis of ataxic CP remains a challenge and there is variation
between registers on how to deal with this subtype. Ataxic cerebral palsy differs from other
CP subtypes: ataxic CP occurs mostly in term-born children and the origin is rarely lesional.
After neuroimaging a comprehensive genetic work-up, which is increasingly discussed for
investigating the background in CP, is particularly recommended in this CP type.
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Acute Effects of Passive and Active Stretching Exercises on Muscle Oxygenation in
Pediatric Patients with Spastic Cerebral Palsy
F.N. Yılmaz1, G. Yılmaz Gökmen1, E. Keskin1, D. İ̇lte2.
1
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Introduction:
In this study we aimed that to evaluate the acute effects of passive and active streching
exercises on the muscle oxygenation level in medial gastrocinemius in pediatric patients with
Cerebral Palsy(CP)
Patients and methods:
Nine children (4-17 years) with bilateral spastic CP were included in the study. Passive and
active stretches were applied to each child at different sessions. For the passive stretch,
children lay supine on a foam mat and physiotherapist streched the gastrocinemius 20sec and
rest 60sec (5 repetitions); for the active(self) stretch, children stood facing the wall and
stretched gastrocinemius 20sec and rest 60sec (5 repetitions). Portable near-infrared
spectroscopy was used for monitoring muscle oxygen saturation (SmO2live and SmO2average)
and total hemoglobin (THB). Evaluations were performed before stretching, during
stretching and after stretching.
Results:
There were no significant difference between baseline parameters before active and passive
stretchings(p>0.05). SmO2live and SmO2average parameters during passive stretching exercise
were significantly higher than active stretching (p=0.008, p=0.011). There was statistically
significant increase in THB parameter in active stretching compared to passive
stretching(p=0.028) . There were no significant difference between recovery parameters after
active and passive stretchings(p>0.05).
Conclusion:
The increase in THB during active stretching may be related to the increase in circulation of
the muscle, and the decrease in SMO2 may be related to the higher oxygen consumption in
gastrocinemius compared to passive stretching. Although the clinical benefit of active and
passive stretching is discussed, our study results suggest that active stretching may provide
more benefits to spastic muscle metabolism.
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OC-046
Children with Cerebral Palsy show less intramuscular coherence than typically
developing children in the first year of life: Sign of impaired corticospinal drive?
A. Ritterband-Rosenbaum1, M.D. Justiniano1, J.B. Nielsen2.
1
ElsassFoundation, Charlottenlund, Denmark; 2University of Copenhagen, Copenhagen,
Denmark.
Introduction
Absent fidgety movements (FM) in 3-5 months old children is highly predictive of Cerebral
Palsy (CP). Ritterband-Rosenbaum et al. (2017) provided evidence that FM may be associated
to oscillatory coupling between cortex and muscle (corticomuscular coherence) and within
muscles (intramuscular coherence) in the 10-40 Hz frequency range. In the present study we
investigate whether intramuscular coherence is decreased compared to typically developing
(TD) children during the period of FM in children with CP.
Patients and Methods
All children in the study were 0-12 months old. 93 datasets from TD children and 19 datasets
from CP children were analysed. Electrodes were placed on proximal and distal parts of the
Tibialis anterior muscle to calculate intramuscular coherence. Data from the right leg were
used unless there was a clear indication that left leg was more affected in the CP children.
Datasets were divided into age ranges: 0-6 months (55 datasets of TD children; 10 datasets
from CP children) and 7-12 months (38 datasets of TD children; 9 datasets from CP children).
Results
Intramuscular coherence was lower in children with CP than in TD children for the age range
0-6 months (p=0.05), but not for the older children (P = 0.56).
Conclusion
The reduction of intramuscular coherence in children with CP as compared to TD children in
the period where FM are observed in TD children, supports that intramuscular coherence and
FM are associated. However, due to the large variability in intramuscular coherence, this
measure cannot be used clinically to predict CP.
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Sequence of lower limb contracture development in children with cerebral palsy
E. Cloodt, A. Lindgren, H. Lauge-Pedersen, E. Rodby-Bousquet.
Lund University, Lund, Sweden.
Introduction: To prevent severe contractures and their impact on adjacent joints in children
with cerebral palsy (CP), it is crucial to treat the reduced range of motion early and to
understand the order by which contractures appear. The aim of this study was to determine
how a hip–knee or foot contracture affects the time to and sequence of contracture
development in adjacent joints in children with cerebral palsy with GMFCS level I-V.
Patients and methods: This was a longitudinal study of 1,189 children (711 boys, 478
girls) with CP born 1990 to 2018 who were registered before 5 years of age in the Swedish
surveillance program for CP and had a hip, knee or foot flexion contracture of >10°. The
results were based on 1,636 legs followed for an average of 4.6 years (range 0-17 years). The
Cox proportional-hazards model adjusted for GMFCS levels I–V was used to compare the
percentage of legs with and without a second contracture.
Results: A second contracture developed in 44% of the legs. The frequency of multiple
contractures increased with higher GMFCS level. Children with a primary hip or foot
contracture were more likely to develop a second knee contracture. Children with a primary
knee contracture developed either a hip or foot contracture as a second contracture.
Conclusion: Multiple contractures were associated with higher GMFCS level. Lower limb
contractures appeared in specific patterns where the location of the primary contracture and
the GMFCS level influenced the contracture development of adjacent joints.
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OC-048
The relationship between postural asymmetries, scoliosis, windswept hips, contractures,
and pain for children with cerebral palsy
J. Casey1, A. Agustsson2, A. Rosenblad3, E. Rodby-Bousquet1.
1
Lund University, Lund, Sweden; 2University of Iceland, Rekjavik, Iceland; 3Uppsala
University, Uppsala, Sweden.
Introduction
Postural asymmetries, deformities and contractures can negatively impact the ability to
participate in everyday life.
Patients & Methods
Cross-sectional study of 2,450 Swedish children aged 0-18 years reported into the CPUP
Cerebral Palsy Registry from 2017 to 2018 investigating both the prevalence and relationship
between postural asymmetries, ability to change position, pain, deformities and contractures
of the spine, hip and knee, for all ages, Gross Motor Function Classification System
(GMFCS) levels, and sex using Pearson’s χ2-test and binary logistic regression analysis.
Results
Deformities and contractures were observed across all age-groups and GMFCS levels; with
0.2% children having dislocated hips, 10.5% scoliosis, 8.7% windswept hips, 6.6% hip
flexion and 19.2% knee contractures; and 38% children with reports of pain. Having severe
postural asymmetries increased the risk for scoliosis 9 times, 6 to 9 times for windswept hips,
and 7 and 12 times for hip and knee flexion contractures respectively, when adjusted for age,
sex, and GMFCS level. Hip flexion contractures and windswept hips increased the risk by 1.5
to 1.6 times for having pain. Additionally, children unable to change position had a higher
risk of having deformities and contractures.
Conclusion
The risk of having scoliosis, windswept hips, hip and knee flexion contractures is strongly
associated with having postural asymmetries; whilst having pain was mainly associated with
windswept hip deformity or hip flexion contractures. Therefore, early attention must be given
to preventing postural asymmetries, with the intention of reducing the risk of deformities,
contractures and pain for children with CP.
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OC-049
Incidence and risk factors of care-related pain in children with motor disabilities in
institutional settings
A. Dubois1, C. Hall2, E. Courtois-Communier3, A. Brasseur4, C. Marine5, S. Brochard5.
1
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Introduction:
Presence of chronic pain and frequent care interventions place children with motor disabilities
at high risk of experiencing induced pain. Objectives were to determine the incidence of carerelated pain in children with physical disabilities in institutional settings, to identify risk
factors, and to identify preventative measures used by professionals.
Patients and Methods:
280 Children (mean age: 12 years ± 4,1; 136 M and 144 F) with physical disabilities followed
in pediatric facilities were randomly selected. The FLACC-r scale was used to evaluate pain
during each care intervention that required physical contact for 5 consecutive days and 1
night. Demographics and clinical data of children, type of daily care, pain prevention and
institutional settings were collected.
Results:
7689 interventions were recorded. Six percent of physical acts induced pain (mean score = 5.3
± 1.5) and 48% of children experienced at least one painful act during the study period. The
most painful physical acts (highest FLACC-r scores) were orthosis molding and fitting,
dressings and invasive respiratory interventions. Personal care caused pain in the greatest
number of children. Pain prevention methods were only used for 26.5 % of acts. Age, level of
dependence, and type of physical act were all risk factors for care-related pain (p<0.01).
Conclusion:
Care-related pain occurs daily. All professionals involved in the care of children with physical
disabilities in pediatric rehabilitation and disability centers need to be aware of this fact,
especially those who care for young children and severely dependent children.
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OC-050
Reliability of the functional discrepancy in the length of the lower limbs according to the
test "level of heels when lying down and sitting".
M. Kluszczynski.
Jan Dlugosz University, Czestochowa, Poland.
Introduction:
The degree of the discrepancy in the length of the lower limbs (f-LLD), which is clinically
significant for the developing spine during growth, remains controversial.
The aim of the study was to determine the reliability of the measurement (f-LLD) according
to the test called "level of heels in lying down and sitting down".
Patients and methods:
Sixty-four people aged 8-21 were tested for lower limb functional length differences.
Three researchers performed the experiments three times at intervals of 30 minutes.
independently measured the differences in the level of the patients' heels according to the test
scheme "heel level when lying down and sitting down" using a measuring mat with a
millimeter scale.
The reliability of the f-LLD measurement (n = 64), using the “heel level of heels when lying
down and sitting down” test, was determined by assessing the interinvestigator correlation.
Measurement differences of ≥ 3 mm were considered significant.
Results:
The intraclass correlation coefficients (ICCs) for the intrarater and interrater reliabilities were
0,92 and 0,87, respectively. The measurement error in researchers ranged from 1.6 to 1.8
millimeters.
Conclusions:
The f-LLD heel level test is simple to perform and highly reliable. When there is no history of
malformation of the lower limbs or pelvis, the f-LLD test is recommended in a clinical trial to
assess the effect of the iliac girdle on spinal development for quantification.
Key words: functional shortening of lower limbs, body posture, scoliosis.
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Long-term cognitive outcome following pediatric stroke: Associations with age at stroke
S. Abgottspon1, Q. Thaqi2, L. Steiner3, N. Slavova4, S. Grunt3, M. Steinlin3, R. Everts5.
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Introduction:
Pediatric arterial ischemic stroke is accompanied by an increased risk for cognitive sequelae.
The association between age at stroke and long-term cognitive outcome remains however
unclear. Here, we investigated the impact of age at pediatric arterial ischemic stroke on longterm cognitive outcome.
Patients and methods:
This cross-sectional study included patients in the chronic phase of stroke (> 2 years after
stroke) previously diagnosed with neonatal or childhood arterial ischemic stroke and a control
group. Several cognitive domains, including intelligence, executive functions, processing
speed, memory, letter fluency, and visual-motor skills were assessed. Cognitive long-term
outcome was compared across patients after neonatal stroke (0 – 28 days), early childhood
stroke (29 days – 5 years), and late childhood stroke (6 – 16 years).
Results:
52 patients after neonatal or childhood arterial ischemic stroke (mean age: 14.82 years, SD =
4.53) and 49 healthy controls (mean age: 14.28 years, SD = 5.36) met the inclusion criteria.
Cognitive outcome was significantly worse in the pediatric stroke group compared to the
control group. A non-linear effect of age at stroke was found for cognitive flexibility,
processing speed, and verbal learning with early childhood stroke (29 days – 5 years) showing
significantly worse cognitive outcome compared to neonatal or late childhood stroke (p < .05,
FDR-corrected).
Conclusion:
Age at stroke is an important factor for post-stroke recovery and modulates long-term
cognitive outcome irrespective of lesion size and lesion location. Children after early
childhood stroke are at particular risk for alterations in long-term cognitive functions.
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OC-052
Determinants of mathematical performance in children with Developmental
Coordination Disorder
E. Dionne1, M. Beauchamp2, A. Majnemer1, M. Brossard-Racine1.
1
McGill University, Montreal, Canada; 2Université de Montréal, Montréal, Canada.
Introduction.
Developmental coordination disorder (DCD) is a condition characterized by motor
coordination and planning difficulties and affects about 5% of school-aged children. Evidence
suggest that DCD interferes with academic activities such as mathematics, which is a
necessary skill to participate in many daily activities including driving, shopping and
managing time or budget. Therefore, we aim to describe the frequency and nature of
mathematical difficulties of children with DCD and their determinants.
Patients and methods.
Mathematical capacity was assessed in 55 school-aged children with DCD using the
KeyMath. Standardized assessments were completed to evaluate children’s visual-motor
integration (VMI) and visual perceptual (VP), motor, and attentional skills. Descriptive
statistics were used to characterize the sample, and hierarchical multiple regression models
identified the determinants of mathematical capacity.
Results.
Children with DCD (n=55, 9.3±1.9 years of age, 45 males) performed significantly below the
normative mean of overall mathematical capacity (d=0.62SD below mean, p<.001), with the
measurements and geometry subtests particularly affected. Up to 35% of children with DCD
(n=19) performed <15th percentile in mathematical capacity, indicating the presence of
significant difficulties. Our hierarchical model included VP skills, inattention, VMI and motor
impairments and explained 50.1% of the variance in overall mathematical capacity
(F(6,46)=7.685, p<.0001).
Conclusion.
Our findings suggest that mathematical difficulties are frequent in children with DCD. Due to
the importance of mathematics in daily life activities, it is of the utmost importance that we
pay more attention to these specific difficulties and address them as part of our interventions
with this population.
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Inhibition Skills in Children with and without DCD: Response Inhibition and
Interference Control
T. Joyce1, S. Vanzan2, N. Stuart3, A. Barnett3.
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Introduction.
Inhibition is a component of Executive Function consisting of Response Inhibition (RI) - the
ability to override prepotent responses, and Interference Control (IC) - the ability to ignore
distracting information. Difficulties with Inhibition have been reported in children with
Developmental Coordination Disorder (DCD), however, findings have been inconsistent and
research has often failed to consider the response modality of tasks (verbal/motor).
Patients and Methods:
25 children with DCD aged 6-10 years, plus 25 age and gender matched typically developing
(TD) children participated. An adapted version of the Verbal Inhibition, Motor Inhibition
(AdVIMI) task was used to assess motor and verbal RI. Motor IC was assessed using an
adapted Flanker Task (AdFlanker) and Verbal IC was assessed using an adaptation of the
Intelligence and Development Scales for Children and Adolescents 2nd Edition (IDS-2)
Animal Colours task (AdAC).
Results:
Children with DCD made more errors on verbal and motor RI, and had slower movement
times on motor RI. No significant differences on Reaction Time (RT) were found for verbal
or motor RI. Children with DCD had slower RT on motor IC but no difference on error rate,
and children with DCD had slower completion times but no difference on error rate for verbal
IC.
Conclusion:
Children with DCD have difficulties with motor and verbal RI and IC; this could partly
explain their motor difficulties. However, differences were not found across all measures and
large variation exists, suggesting Inhibition difficulties are not a defining feature of DCD but
should be routinely assessed.
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Wellbeing and Occupational Awareness in Childhood: a school program
D.M. Romero-Ayuso, A. Ortiz-Rubio, J.M. Triviño-Juárez, S. Pérez- Rodríguez, A. Del Pino,
M. Gea.
Universidad de Granada, Granada, Spain.
Introduction:
Improving the social and emotional well-being of the child population in vulnerable situations
is a priority objective in Mental Health programs. Our project focused on development of
basic strategies for the improvement of occupational balance and self-regulation in childhood,
with the aim of optimizing occupational participation in the school context and improving the
emotional well-being of children.
Objective:
To improve the occupational awareness of children in primary education, promoting their
occupational and emotional well-being. Method: 72 children, 65 parents and 6
teachers participated in a structured program of 12 sessions, with a duration of 1 hour/week.
10 structured sessions to improve perception and occupational awareness, occupational
balance, healthy habits and self-regulation and personal autonomy. The duration of the
program is 5 months. The achievement of the objectives or effectiveness of the program is
evaluated through the pre-post evaluation of each child, both through direct measures with the
child himself and through proxies, parents and teachers. Results:
An increase in occupational awareness, occupational balance, temporal awareness and healthy
habits are shown in children between 6 and 11 years old. In adittion, they improved emotional
perception, emotional and the knowledge of self-regulation strategies in daily living.
Teachers showed improved in PSAT questionnaire. Parents reported better time management
skills in their children after participation in the program.
Conclusion:
Programs to improve occupational awareness in the school setting can improve emotional
well-being and self-regulation skills
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Introducing Spooniekids to clinical practice in residential neurorehabilitation setting for
severe Acquired Brain Injury (ABI)
J. Hunt.
The Childrens Trust, Tadworth, Surrey, United Kingdom.
Introduction
Fatigue is often a prevalent and persistent symptom of ABI. Spoon Theory was created by
Christine Miserando, as an expert by experience, to describe units of energy for adults
experiencing fatigue. This concept has been developed into Spooniekids: a service
intervention for use with children/families experiencing fatigue.
Aim to operationalise Spooniekids as a targeted intervention for children/families to use to
describe and manage fatigue.
Methods
Spooniekids was co-produced in consultation disabled children, who have lived experience of
fatigue, in a clinical setting. These conversations were adapted by a Young Person into the
illustrations included in the resource.
Results
Further development of the Service user engagement and clinical experience devised a fourstage intervention, which operationalises Spoon Theory for children:
Stage 1: Education - creating a shared understanding of concepts and language
Stage 2: Analysis – identifying variability of energy units (spoons) to tasks
Stage 3: Intervention - utilising education and analysis to design/implement fatigue
management strategies
Stage 4: Re evaluation - through reflective practise continue to build/adapt Spooniekids
toolkit.
All four stages remain individualised and are delivered with emphasis on children developing
autonomy and contextual transferability
Feedback and case studies show that Spoonie kids increases participation in daily life
Conclusion
Spooniekids is a well-received, actively used, promising intervention for disabled children to
manage fatigue.
Further research is required to explore and evaluate Spooniekids as a fatigue management
intervention.
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Cognitive outcome is related to functional thalamo-cortical connectivity after pediatric
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Introduction:
The thalamus has complex connections with the cortex and is involved in various cognitive
processes. Despite increasing interest in the thalamus and the underlying thalamo-cortical
interactions, little is known about thalamo-cortical connections after pediatric arterial
ischemic stroke (AIS). Therefore, the aim of this study was to investigate thalamo-cortical
connections and their association with cognitive performance after AIS.
Methods:
Twenty patients in the chronic phase after pediatric AIS (≥ 2 years after diagnosis, diagnosed
<16 years; aged 5–23 years, mean 15.1 years) and twenty age- and sex-matched healthy
controls were examined in a cross-sectional study design. Cognitive performance (selective
attention, inhibition, working memory, and cognitive flexibility) was assessed using
standardized neuropsychological tests. Resting-state functional magnetic resonance imaging
was performed to examine functional thalamo-cortical connectivity.
Results:
Cognitive performance (selective attention, inhibition and working memory) was significantly
reduced in patients compared to controls. Network analyses revealed significantly altered
thalamo-cortical connectivity for the motor, auditory, visual, default mode (DMN), salience,
left/right executive and dorsal attention network for patients compared to controls.
Multivariate linear regression within the patient group revealed significant associations
between cognitive performance (selective attention, inhibition, and working memory) and the
strength of thalamo-cortical connectivity in the motor, auditory, visual, DMN, posterior
DMN, salience, left/right executive, and dorsal attention network.
Conclusion:
Our data suggest that the interaction between different sub-nuclei of the thalamus and
multiple cortical networks is crucial for post-stroke cognitive functions. The variability in
cognitive outcomes after pediatric stroke might partly be explained by functional thalamocortical connectivity strength.
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international clinician survey
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Introduction.
The Computer-Based instrument for Low motor Language Testing (C-BiLLT) was created to
fill a critical gap in assessments available to reliably measure language comprehension in
children with cerebral palsy (CP) who have low speech and motor function. It is the first
standardized assessment tool to evaluate a child’s comprehension without requiring a spoken
or fine motor response. We aimed to evaluate clinicians’ experiences using the C-BiLLT in
practice and the barriers and facilitators to its use.
Methods.
Clinicians in the Netherlands, Norway, and Belgium with experience using the C-BiLLT were
invited to participate in an online survey. Participants were asked to report their professional
background and training, caseload characteristics and details of their assessment practices
with the C-BiLLT. They also filled in three standardized measures of implementation
outcomes, and were invited to describe the perceived difficulties and successes using it in
practice.
Results.
Ninety clinicians completed the online survey. Acceptability, appropriateness, and feasibility
were rated highly. The C-BiLLT was used most often with children with CP (26% of
administrations), but was used with children with a range of disabilities other than speech and
motor impairments. Clinicians reported barriers related to the instrument itself (e.g., screen
size requirement), children assessed (e.g., testing those with complex visual impairments),
clinicians (e.g., technology skills), and the clinical context.
Conclusion.
This study indicates that C-BiLLT implementation should be monitored beyond the initial
dissemination stages to understand the clinical contexts in which it is being used, and guide
further implementation.
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Changes in performance, satisfation and achievement goals after a family centred
telerehabilitation service for children with disabilities
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Introduction:
The family-professional collaboration model has been delivered only face-to-face to the
patients. Then, the aim of this study was to assess parents’ perception of performance,
satisfaction and goals achievement after a family centred telerehabilitation service using this
model for children with disabilities.
Patient and methods:
A quasi-experimental design, approved by the Ethics and Research Committee (CAAE
44204821. 20000. 5149), was conducted with families of chindren with disabilites until 12
years. The service was delivered through weekly one hour video calls for nine weeks. Parents'
perception of the child's performance and satisfaction was assessed by the Canadian
Occupational Performance Measure (COPM) and daily activities and mobility perfomance
was measured by the Pediatric Evaluation of Disability Inventory a Computer Adaptive Test
(PEDI-CAT) pre (T1) and post (T2) intervention.The Goal Attainment Scale (GAS) was
verified post intervention. A paired t-test was performed (p<0.05).
Results:
Seventeen children, with mean age of of 22,41 (±25,37) months, participated in the study.
There was a significant improvement in the parents' perception of the performance from T1
(3.79±1,46) to T2 (5.97±2.06) (p<0.0001) and in the satisfaction from T1 (4.93±2.64) to T2
(6.88±2.13) (p=0.001). The daily activities (41.25±7.79 versus 43.25±6.99) and mobility
(48.06±8.28 versus 50.94±7.20) perfomance showed significant improvement from T1 to T2.
The GAS median was 50.00 (27.20-77.20) post intervention.
Conclusion:
Parents showed satisfied with the improvement of the child’s performance after intervention.
The children also made progress towards goals achievement indicating the feasibility of
offering a family centred telerehabilitation service for children with disabilities.
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Promoting telehealth knowledge, attitudes, and practice by an interprofessional online
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Introduction.
The needs and challenges of community-based child development units transitioning to
telehealth, starting with the COVID-19 outbreak and later on, led to a collaboration among a
governmental, philanthropy, and a non-profit professional organization to develop a practical
inter-professional online course. The course aims were to enhance knowledge, attitudes, and
willingness to engage in pediatric telehealth and form a professional supporting network.
Participants and methods.
96 Pediatric professionals, including occupational therapists (33%), physical therapists (16%),
speech and language pathologists (25%), social workers (17%), and developmental
psychologists (9%), responded to a survey before and after participation in a 30-hour online
training. The training included best practices in telehealth delivered via lectures followed by
online discussions to foster sharing of ideas, networking, and empowering participants to
translate actions in practice.
Results.
Significant increases (p < 0.01) were found in participants' knowledge of best practices,
planning and managing care, working with diverse populations, technology, and guidelines.
Participants reported a significant increase in positive attitudes and emotions towards
telehealth. Most participants (72%) reported that they plan to use telehealth in their routine
practice; 27% reported maybe. Feedback on the learning experience was positive, and most
learners wrote the course advanced their skills and exceeded their expectations.
Conclusion.
Training can. Online learning tailored to the learners' needs can promote knowledge, attitudes,
and willingness to incorporate telehealth in routine care and foster networks that empower
participants to gain and implement practical skills to improve the quality of care.
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Enhancing participation of youth and young adults with disabilities during a global
pandemic: The impact of PREP intervention
D. Anaby1, L. Avery2, R. J. Palisano3, M.F. Levin1, J.W. Gorter4, I. Cormier5, R. Teplicky6,
M. Ryan1, J. Coulter7, J. Hanes6.
1
School of Physical and Occupational Therapy, McGill University, Montreal, Canada; 2Avery
Information Services Ltd, Orilla, Canada; 3Department of Physical Therapy and
Rehabilitation Sciences, Drexel University, Philadelphia, United States; 4University Medical
Center Utrecht, Utrecht, Netherlands; 5CRIR – Lethbridge-Layton-Mackay Rehabilitation
Centre of the CIUSSS West-Central, Montreal, Canada; 6CanChild Centre for Childhood
Disability Research, McMaster University, Hamilton, Canada; 7Women's Para Hockey of
Canada, Edmonton, Canada.
Introduction:
The COVID-19 pandemic has imposed another layer of complexity on the participation of
individuals with disabilities, and little is known on how to improve it during adverse times.
We examined the effectiveness of the PREP (Pathways and Resources for Engagement and
Participation) on the participation of young people with physical disabilities in an 8-week
leisure activity of choice during the pandemic.
Patients and Methods:
A 22-week interrupted time-series design with multiple baselines across 15 youth with
physical disabilities (9 female, 6 male) aged 16-25 (median=22) was employed. Each youth
participated in their chosen activity for a duration of 8 weeks. All participants engaged in a
non-virtual activity of choice done mostly in pairs such as playing badminton, a musical
instrument or board games. Change in activity performance and satisfaction was measured
weekly using the Canadian Occupational Performance Measure (COPM), providing 30
individual outcome trajectories. Mixed-effect models estimated the overall intervention effect
across participants and outcomes. Effect size was also calculated.
Results:
Significant immediate post-intervention changes were observed with respect to performance
(an average of 1.87 points) and satisfaction (an average of 2.15 points). Effect sizes were
large for both performance (1.06) and satisfaction (1.38). COPM scores continued to improve
significantly throughout the intervention, with a weekly increase of 0.13 for performance and
0.19 for satisfaction.
Conclusion:
Findings lend further support for the effectiveness and versatility of the PREP intervention in
improving meaningful engagement during challenging times, when opportunities and
resources are limited.
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Parents' perspectives of the feasibility of longitudinal and remote functioning’s
assessment in children with neuromotor disabilities during the COVID-19 pandemic.
B.H. Brugnaro1, F.N. Vieira1, G. Fernandes1, O. Kraus De Camargo2, L. Fumincelli1, S.L.
Pavão3, N.A.C.F. Rocha4.
1
Federal University at São Carlos, São Carlos, Brazil; 2McMaster University, Hamilton,
Canada; 3Federal University at Paraná, Curitiba, Brazil; 4Federal University ar São Carlos,
São Carlos, Brazil.
Introduction:
COVID-19 pandemic interrupting face-to-face health services, thus leveraging telehealth
strategies. We investigated from parents' perspective, the feasibility of a remote longitudinal
assessment of function (RLAF) in children with neuromotor disabilities (CwND) during the
COVID-19 pandemic.
Patients and Methods:
Parents of CwND (3-17 years) were invited to respond to a RLAF, including: electronic forms
(EFs) assessing sociodemographic and pandemic experience; Social Support Scale; IPAQshort version; PedsQL-FIM; PedsQl-4.0; feasibility of the RLAF (F-RLAF) according to
parents' perspective) and voice call (YC-PEM/PEM-CY). The RLAF was twice, with 4
month’s intervals. We tested correlation between F-RLAF and sociodemographic/pandemic
experience (p≤0.05) for participants who completed booth assessments (AI and AII).
Results:
122 mothers started AI, 59 fully completed the RLAF. Ninety-eight continued to AII, and 66
fully completed it. A total of 94.7% and 95.5% reported no difficulties in accessing/answering
the EFs in AI and AII, respectively. Between 81.8-86% considered that RLAF had a good
size. All of them classified RLAF as viable in AI, and 98.5% in AII. Considering voice call,
93% (AI) and 89.4% (AII) reported no difficulties. Lower age was associated with greater
(r=-.269;p=.021) and lower (r=.272;p=.014) feasibility in AI and AII, respectively. In AII,
greater F-RLAF was associated with mothers not living in total social distancing (r=.205;p=.050) and working in person (r=.231;p=.031).
Conclusion:
RLAF showed to be feasible for mothers. Feasibility may be associated with experience in
digital platforms, with inconclusive results about mothers’ age. Mother's interest in
participating is greater than the barriers of social distancing and work demands.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

OC-062
Participation of school-aged children with ASD during the pandemic: the unique impact
of parents’ participation
Z.R. Wang1, A. Golos2, J. Weiss3, D. Anaby1.
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Introduction:
Participation of children with Autism Spectrum Disorder (ASD) is influenced by child,
family, and environmental factors. However, little is known about the impact of parents’ own
participation on their child’s participation, especially during COVID-19. We estimated to
what extent complexity of child condition, income, mother’s actual participation, and
environmental barriers/supports, explains participation (frequency, involvement, and desire
for change) of school-aged children with ASD in home and community.
Patients and Methods:
Mothers (n=130) of children with ASD aged 6-13 years (mean=9.09,SD=1.89) completed an
online survey including the Participation and Environment Measurement for Children and
Youth (measuring child participation, environmental barriers/supports), the Health Promoting
Activities Scale (assessing mother’s participation), a checklist of child’s functional issues, and
a socio-demographic questionnaire. Multiple linear regressions were conducted and R2
change was calculated to determine the unique contribution of each factor.
Results:
On average, parents desired change in 71% of activities in both settings. Involvement and
desire for change at home had the highest variance explained (20.9% and 17.4% respectively),
and mother participation was more pronounced for explaining involvement levels
(β=0.34,ΔR2=10.4%). Income consistently explained child’s frequency (ΔR2=41.4%) and
involvement (ΔR2=8.7%) in community; other factors had negligible contribution. COVID19’s impact was negatively associated with child’s participation frequency in community (r=0.51,p<.01), whereas at home, this association was positive (r=0.188,p<.05).
Conclusion:
Mother’s own participation positively impacts children with ASD involvement at home. This
can re-direct clinicians’ attention towards improving parental participation. The environment
had limited impact on child participation in the community, due in part to the pandemic.
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The impact of the COVID-19 pandemic on the field of childhood disability in Belgium:
A survey of caregivers and professionals
E. Van Wonterghem1, M. Konings1, E. Monbaliu1, R. Van Der Looven2, F. De Boeck3, B.
Dan4, I. Vanmechelen1, S. Bekteshi1, E. Ortibus5.
1
KU Leuven, Bruges, Belgium; 2UZ Gent, Gent, Belgium; 3Ten Dries, Landegem, Belgium;
4
Vrije Universiteit Brussel, Brussel, Belgium; 5KU Leuven, Leuven, Belgium.
Introduction
Belgium was one of the hardest hit countries during the COVID-19 pandemic. Measures and
restrictions were imperative to abate spreading of COVID-19. This study aimed to gain
insights into the impact of the COVID-19 pandemic and the accompanying restrictions on
children with disabilities, their caregivers, and service providers/professionals in Belgium.
Patients and methods
A retrospective cross-sectional study of two voluntary-response sample surveys was carried
out by the European Academy of Childhood Disability. 254 caregivers of individuals with
childhood-onset disability and 279 professionals working in this field, living in Belgium,
completed an online survey between April-May 2020 on the effects of the COVID-19
pandemic and the accompanying restrictions. Quantitative analyses of survey responses were
performed at group level for each survey.
Results
85% of the caregivers reported a reduced amount of therapy received per week in the survey
period compared to before the COVID-19 crisis. 68% of the caregivers stated that less than 1
hour of therapy per week was provided during the survey period, compared to only 5% before
the pandemic restrictions. 79% of the professionals noticed a physical health impact and 92%
a mental health impact on individuals with a childhood-onset disability.
Conclusion
Caregivers reported a strong decline in the amount of received therapy for people with a
childhood-onset disability, while professionals reported noticing a physical and mental health
impact. More insights into the (long-term) effects of the COVID-19 pandemic are warranted
to provide best possible care and support for future health crises, other serious or daily events.
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Exploring challenges and opportunities posed by COVID-19 on team working and the
delivery of residential neurorehabilitation to children and young people with acquired
brain injury
K. Davis, K. Buckeridge, L. Wales, H. Lynott.
The Children's Trust, Tadworth, United Kingdom.
Introduction
COVID-19 has placed major demands on healthcare services and practitioners
(HCP’s). Research has highlighted resilience, new skills and new ways of working. However,
little attention has been paid as to whether challenges faced may have demonstrated or
influenced effective change in working practices of individuals and teams delivering
neurorehabilitation services to children and young people following an acquired brain injury.
Patients and methods
Exploratory qualitative study. Fourteen HCP’s (10 female 4 male) across 6 occupational
disciplines participated in semi-structured interviews (February-May 2021). Transcriptions
analysed using thematic content analysis managed in NVivo. Five broad topic areas explored
(i)professional roles, role identity and professional autonomy, (ii)role boundaries (iii)team
working (iv)collective identity in relation to organisational challenges (v)working practices.
Results A wealth of data was retrieved, analysis of findings from three of the key theme
categories presented: Individual Professionalism, Working as Team and, Delivery of
Rehabilitation services. Although there was much uncertainty, rapidly changing information
and constraints imposed by the pandemic, the professionalism of the team was evident as
HCP’s regrouped and reviewed how service provision could continue. Personal and
professional growth saw teams collectively flourish. Creative solutions led to teams working
differently and more cohesively. A greater appreciation of team roles and goals within the
specialist environment of paediatric rehabilitation emerged.
Conclusions
Changes in structure, processes and provision of services necessitated greater interdisciplinary
team integration and sharing of skills and expertise. As confidence and competencies of
HCP’s grew the potential for a more 24/7 approach to rehabilitation gained wide staff
acceptance.
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TRANSITION AND ADULTS
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Access to higher education and employment in young adults with Cerebral Palsy: An
analysis of the SPARCLE study
N. Vidart D'egurbide Bagazgoïtia1, V. Ehlinger1, C. Duffaut1, J. Fauconnier2, U. Thyen3, K.
Himmelmann4, M. Marcelli5, J. Alvarelhão6, C. Arnaud1.
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Introduction:
Although most societies are increasingly inclusive, poor access to higher education and
employment is still observed for youth with disabilities. Our objectives were (1) to describe
the higher education/employment status of young adults with cerebral palsy (CP) without
severe or moderate intellectual impairment, (2) to investigate the role of personal,
sociodemographic and environmental factors and (3) to determine whether inclusive
education in childhood had a significant impact.
Patients and methods:
Young adults with CP, aged 22-27 years, with an IQ≥50, and living in six European regions
participated to the third-wave of the SPARCLE study. Their employment and education status
were compared to those of the general population. Personal characteristics, environmental
items at university/work and history of inclusive education in childhood were analyzed to
identify associated factors and predictors of access to higher education and employment.
Results:
227 young adults were selected for analysis: 55.9% male, 26.0% unable to walk, 29.0% with
IQ 50-70, and 16.4% with unclear/not understandable speech. They were 54.6% in higher
education or employed. Preliminary analyses showed that the most impaired had significant
restriction in access to higher education and to employment. Young adults who completed
higher education had a better access to employment (OR 2.7; 95%CI 1.5-4.9). Individuals
who were employed lived significantly more in a big city or suburb and more independently
than those who did not access to employment.
Conclusion:
This study highlights the needs to update knowledge about access to higher education and
employment in young adults with disabilities.
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Associations between the physical, social, and attitudinal environment of adolescents
with cerebral palsy and their parent-reported quality of life: results from the SPARCLE
Study
V. Ehlinger1, G. Guernec1, N. Vidart D Egurbide Bagazgoitia1, C. Duffaut1, C. Perret2, M.
Sentenac3, C. Arnaud2.
1
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Introduction.
An adequate local environment can help to enhance the effective participation to society of
people with disabilities, thereby improving their quality of life (QoL). Our objective was to
assess the extent to which the QoL of adolescents with cerebral palsy of any severity living in
nine European regions was related to their physical, social and attitudinal environments.
Patients and methods.
Adolescents’ QoL (using four domains of the Kidscreen-52 generic instrument) and the match
to their environmental needs (using the European Child Environment Questionnaire: physical
environment, social support and attitudes at home and in the community, and therapy) were
collected from the parents. A Partial Least Square path modelling approach was applied to
model the relationships between environmental areas and QoL domains adjusted on personal
and family characteristics.
Results.
664 adolescents participated: 57.2% male, mean age 15.1 years, 45.1% unable to walk, 45.7%
attended mainstream schools. A supportive environment (with increased availability of
needed items) significantly improved QoL in the Physical well-being, Psychological wellbeing, Autonomy, and School life domains. The effect of pain, impairments, behavioural
problems or parenting stress was higher in magnitude than that of the environment. Positive
attitudes of peers, teachers-therapists or family-friends were significantly associated with
better Psychological well-being and School life. Physical well-being and Autonomy increased
with suitable physical environment, social support and therapy.
Conclusion.
A supportive environment seems to contribute to higher QoL. This highlights the relevance to
ask young people with disabilities about their local environment to find out what matters most
to them.
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Living Conditions and Social Outcomes in Adults with Cerebral Palsy
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Introduction: Living arrangements, occupation, and interpersonal relationships are among
the most important issues to address in young adults with disabilities. The aim was to analyse
the living conditions and social outcomes in adults with cerebral palsy (CP).
Patients and methods: Cross-sectional registry-based study of 1888 adults (1030 males/858
females) with CP, median age 25 years (range 16–78 y). Type of housing, occupation, access
to personal assistance and having a partner were analysed relative to their age, sex, and the
classification systems for Gross Motor Function (GMFCS) and Communication Function
(CFCS). Binary logistic regression models were used to calculate odds ratios (OR) for
independent living, competitive employment, and having a partner.
Results: Independent living was almost equal in adults at GMFCS levels I (40.2%) and V
(38.6%). This parity was explained by access to personal assistance, which increased with
higher GMFCS and CFCS levels. Personal assistance of >160 hours/week was associated
with a high probability of independent living (OR 57). In the age span 20 to 64 years, 17.5%
had competitive employment. In total, 13.4% had a partner and 7.8% lived together. Slightly
more women than men had a partner, and most individuals were classified at CFCS level I.
Conclusions: One in eight adults with CP has a partner, and one in six has competitive
employment. Access to personal assistance is the most important factor for independent
living. It is vital to support adults with CP throughout their lifespan to achieve the best
possible outcomes in all aspects of life.
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Dysphagia, weight, height and BMI in adults with cerebral palsy
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Introduction
Eating, drinking and swallowing disorders, dysphagia, are common in individuals with
cerebral palsy (CP). Dysphagia has been identified as a risk factor for malnutrition in older
people, but the knowledge of dysphagia and nutrition in adults with CP is sparse. The aim was
to describe eating and drinking ability in adults with cerebral palsy (CP) relative to sex, age,
subtype and severity of gross motor and hand function and nutritional status.
Patients and Methods
Cross-sectional study based on data of 2035 adults with CP, median age 26 years (range 1878 years). The classifications systems for Eating and Drinking Ability (EDACS), Gross Motor
Function (GMFCS), and Manual Ability (MACS) were used in addition to body weight,
height, Body Mass Index (BMI), skin fold thickness and gastrostomy. Linear regression
models were used to estimate associations between body weight and the other variables.
Results
More than half of the adults (52%) eat and drink safely and 32% have dysphagia with
limitations to eating and drinking safety. Weight, height and BMI decreased with increasing
EDACS levels. At EDACS V 86% had gastrostomy, still 23% at EDACS III-V were
underweight, whereas 42% at EDACS I-II had a BMI >25, indicating overweight or obesity.
Increasing EDACS levels and need of support during meals were associated with lower body
weight.
Conclusions
Adults with CP should be routinely screened and treated for dysphagia to avoid nutritional
complications. Being dependent on others during mealtimes is a risk factor for low body
weight.
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Introduction
This study aimed to analyze the relationship between sociodemographic and functional
variables with the participation frequency in community services by adults with neuromotor
disorders.
Methods
Respondents (33.4% proxy) fulfilled an online questionnaire corresponding to 57 persons
(57.9% male) with neuromotor disorders (68.4% cerebral palsy), mean age of 35y0m±14y3m.
Items included information about sex, education level, and age, self-classification of
functional status (walking ability, hand manipulation, communication), and usual attendance
of community services (stores, health services, restaurants, financial services). The level of
frequency of community services was calculated by the sum of each item (min=0; max=8).
Additional information was collected about the use of public transportation services (Buses,
Metro and Taxis).
Results
Cronbach’s alpha obtained for frequency level was 0.890. The frequency level was high
(median=8; IQ1-IQ3= [6-8]), although the need for assistance for participation varied between
33.4% for stores and 54.4% for health services. For the level of participation, a correlation
was found between education (Spearman r=0.314; p<0.05), walking ability (Spearman r=0.283; p<0.05), communication (Spearman r=-0.295; p<0.05).
The frequency level of participation was different between those who use or not use buses
(7.5 ±1.1vs5.8±2.8; p<0.05) or metro (7.7 ±0.8vs4.6±3.0; p<0.01). Running a stepwise
hierarchical multiple regression, frequency level of participation in community services was
explained by walking ability (r change=11.7%; p<0.01) and the use of metro
(r2change=28.9%; p<0.001).
Conclusion
Functional profile has an influence in participation but environmental factors like access to
adequate public transportation could play a major role in improving the level of frequency of
community services.
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Introduction:
“The Real Me” is the title chosen by youths participating in the TranXition program for their
photo exhibition at the end of their journey in the Photovoice 2.0 research project. TranXition
was co-developed by an interdisciplinary team to address the needs of youths (15-25 years)
with physical disabilities (motor, language, and sensory) and their families, in order to
facilitate transition into adulthood. The project aimed at evaluating the program through these
youths’ own eyes or ears.
Patiens and methods:
Five youths, aged between 18-25 years, provided insight into their real-life experiences
through digital images or videos, group discussions, and individual interviews regarding their
journey in the TranXition program of the CIUSSS West-Central Montreal (Canada).
Results:
These youths presented with diverse clinical profiles and life challenges related to
independent living, socialization, and self-awareness. Despite this heterogeneity, they worked
together as a group to reach their respective goals, find compensation strategies, and even
learn new skills from their peers and advocate for themselves. TranXition can offer sufficient
flexibility to balance therapeutic-driven goals within youth-driven activities to provide a safe
space to have fun and test personal limits, all the while develop skills through real-life
problem solving and peer learning.
Conclusion:
Within TranXition, the group’s journey contributed to youths’ growth towards more active
social participation. The digital documentation of this adventure provided group members
with a voice to teach others about their experience. As a spin-off, photography is now used as
an intervention tool by the TranXition team.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

OC-071
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adolescents with cerebral palsy, spina bifida and (congenital) limb malformations and
their parents.
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Introduction.
Transitioning to adulthood is a process with increasing autonomy for adolescents. For
youngsters with a disability growing up brings extra challenges, especially during the transfer
from pediatric services to adult (rehab)care. Despite growing attention for the transition
process by clinicians, information directed at adolescents with disabilities and adjusted to
their specific needs is scarce.
Patients and methods
The Just-Like-You project was executed with participation of adolescents in all phases of the
project. The Design Thinking Method was used to first reveal experiences with transition of
care in our clinics at a Children’s Hospital and Rehabilitation Centre in Utrecht, The
Netherlands. Focus group-sessions were held with 12 adolescents (ages 18-23) with cerebral
palsy, spina bifida, (congenital) limb malformations and 4 parents. Thematic analysis was
applied. A survey was conducted amongst health care professionals of the participating clinics
(n=36). Subsequently information materials were developed in co-creation sessions.
Results
Both focus groups and the survey with professionals revealed areas of improvement. To meet
the needs of the adolescents and parents, a website with practical information seemed the best
solution. Information materials for the website were developed to 1) facilitate transfer of care
(e.g. road map, information about adult-centered teams), 2) share peer experiences (e.g. blogs
and vlogs) and to 3) facilitate communication between parents-adolescents-professionals.
Conclusion
The Just-like-You project translated this new knowledge directly into actions. Through cocreation, a website is being developed to allow for sharing practical information and peer
experiences, and by doing so to improve the transition experiences and outcomes.
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EARLY DETECTION/ PREMATURITY
OC-072
Perinatal and Neonatal Predictors and Neurocognitive Profile of Children with/at Risk
for Developmental Coordination Disorder
A.M. Ylä-Kojola, H. Mäenpää, A. Lano.
Children's Hospital, University of Helsinki, Helsinki, Finland.
Introduction
To evaluate the perinatal and neonatal predictors and the visual-motor, cognitive and language
skills of children at risk for developmental coordination disorder (DCD) at preschool age.
Patients and methods
As a part of the prospective regional longitudinal cohort study of 2 193 infants (1 535
hospitalized, 658 healthy controls) this study follows these children from birth to preschool,
evaluating detailed perinatal and neonatal risk factors. The sample comprised 1 505 (94.4% of
eligible) children with no severe neurodevelopmental impairments, who completed the
neuromotor, visual-motor, cognitive ability, and language tests at mean age 4 years 8 months.
Male were 806 (53.6%). The neuromotor test result of the control group’s fifth percentile was
defined as at risk for DCD (DCD5) and from the fifth to 15th as probably at risk for DCD
(DCD15).
Results
Children in the DCD5 group numbered 92 (6.1%) and in the DCD15 group 159 (10.6%).
Perinatal variables significantly (all p<0.05) predicting DCD in both groups were male sex
and low gestational age. After adjusting for these two variables, significant predictors in the
DCD5 group were low maternal education, fetal distress before and during birth, non-optimal
Apgar score, intraventricular haemorrhage, and hypoglycaemia. In the DCD15 group, only
irregular prenatal care predicted risk. In visual-motor, cognitive ability, and language tests
both DCD groups performed significantly (all p<0.001) worse than their peers.
Conclusion
Predictors of DCD in two groups differed. The association of DCD with other
neurodevelopmental deficiencies suggests proper multiprofessional evaluation of such
children before school age.
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Introduction.
Preterm birth is associated with an increased risk of developmental problems, including
deficits in attention, visuospatial or movement coordination, linked to learning difficulties at
school ages. This study aims to extend our understanding of motor and visuospatial features
in preterm children (PTc) during the first years of life and to specifically consider their
relation to navigational performance at two years.
Patients and methods.
Seventy PTc were propectively follow-up from birth until two years of age. Motor
development, visuomotor coordination and grasping, preverbal visual abilities, selective
attention, and spatial navigation were assessed at 6, 9, 18 and 24 months (M), by the Alberta
Infant Motor Scale (AIMS), Peabody Developmental Motor Scale-2nd edition (PDMS-2),
Preverbal Visual Assessment (PreVIAS), Teddy Bear Cancellation Test (TBCT) and two
adapted versions of the Walking Corsi Test (Adapted and Treasure (A-TWalCT)),
respectively.
Results.
PTc had significant lower AIMS score at 6 and 9M which catch up at 18M. These children
showed significant different distributed data of PDMS-2 Fine Motor Quotient percentage,
being most of them below average at 9M (54,4%), 18M (55,8%) and 24M (57,95%). While
PreVIAS did not point to any difference with respect to normative data, some TBCT,
AWalCT, TWalCT variables were significantly different to typically developed children born
at term. To mention, correlations were found between visuo-motor and grasping abilities
measured at 9, 18 and 24M and AWalCT at 24M. Conclusion.
Preliminary analysis suggest that early assessment of visuospatial and movement aspects
could help describe navigational/attentional features of 2 years old PTc.
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at 4-5 years in children born very preterm?
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Introduction:
Very preterm births (VP; <32 weeks’ gestation) are associated with high rates of subsequent
motor impairments, with the risk as high as 40%. Children born VP show different gait
adaptation patterns than term-born children when walking demand increases. We aimed to
examine associations between the Alberta Infant Motor Scale (AIMS) score at 12 months’
corrected age (CA) and motor and gait outcomes at 4-5 years’ CA in children born VP.
Patients and methods:
A prospective cohort of 149 children born <30 weeks’ gestation were recruited at birth. At 12
months’ CA, motor development was assessed using the AIMS. At 4-5 years’ CA, motor
competence was assessed using Movement Assessment Battery for Children-Second edition
(MABC-2), and gait using the GAITRite® in various walking conditions.
Results:
In 113 participants without cerebral palsy, lower AIMS total scores were associated with
lower balance skills (slope coefficient 0.14, 95%confidence interval [CI] 0.07, 0.22), wider
base of support in tandem (slope coefficient -0.05cm, 95%CI -0.09, -0.001) and higher rates
of motor impairment (odds ratio 2.51, 95%CI 2.36, 2.69). AIMS scores ≤5th centile were
associated with lower balance skills (mean difference -1.34; 95%CI -2.27, -0.41) and shorter
double support in tandem (mean difference -1.93; 95%CI -0.09, -0.001). There was weak
evidence for associations between the AIMS total score and 5th centile cut-off and other
MABC-2 and spatiotemporal outcomes.
Conclusion:
The AIMS at 12 months’ CA may be useful to identify VP infants who need targeted
developmental surveillance and early intervention.
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Effects of early crawling training on the motor development of very premature infants
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Introduction
A major, but under-investigated, question regarding extreme prematurity concerns the infants
who don’t appear to have major brain damage but who may nonetheless develop abnormal
motor skills. Few early prevention programs exist for this population. Here we present an
intervention based on very early crawling training. We hypothesize that stimulating crawling
in this population will improve their motor development.
Population-Methods
Forty-five very premature infants (born 24-32 weeks GA) without major brain damage were
randomly assigned to a Crawliskate training (CT) or Mattress training (MT) or non-training
group (NT). Trained infants were positioned prone on the Crawliskate or on a Mattress for 5
min daily at home for 2 months as soon as they left the NICU. The infants’ gross motor
development of the 3 groups was assessed with the Bayley BSDI III at 2,6,9,12 months
corrected age (CA) and other domains with the ASQ3 questionnaire at 9,12, 18 months CA.
Results
BSDI III Gross motor scaled scores at all ages grouped were significantly higher in the CT
group compared to the Mat or NT groups (p < 0.01) with a significantly higher percentage of
CT infants controlling their sitting, crawling and walking on the Bayley items. ASQ3 results
at all ages grouped also revealed significantly better scores in all domains in the CT group
compared to the Mat or NT groups (p<0.05 to 0.001).
Conclusion
These preliminary results suggest that training crawling early in extremely premature infants
without major brain damage could stimulate their gross motor and cognitive development.
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Applications and Identification of Asymmetries in High-Risk Infants Using The General
Movement Assessment and Hammersmith Infant Neurological Evaluation to Guide
Early Intervention.
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Introduction
The Prechtl General Movement Assessment (GMA) and Hammersmith Infant Neurological
Evaluation (HINE) are tools supporting identification of neuromotor deficits. Evaluating
asymmetries between tests should provide a comprehensive guide for targeting interventions.
Patients and Methods
Between 8/2019 and 10/2021,184 infants were assessed with GMA/HINE
within one week. Median gestational age 32 weeks; IQR 27-38, median GMA postmenstrual
age: 53 weeks; IQR 51-55. Asymmetries between assessments were interpreted for correlative
significance and clinical usefulness.
Results
GMA ratings included 167 normal fidgety, 15 absent/sporadic, 2 abnormal. Median Motor
Optimality Score (MOS): 24; IQR 22-26. 120 (65.2%) infants had ≥ 1 asymmetry. Lack of
head centering was most frequent (52.9%). Infants with asymmetries had lower MOS (MOS:
24; IQR 21-26) than infants without (MOS: 26; IQR 24-26, p<0.001). Median HINE
score (65, IQR 59.5-68). 108 infants (58.7%) had asymmetries on the HINE. Asymmetric
lateral tilting was most frequent (36.6%). MOS and HINE asymmetries were not strongly
correlated (p=0.08). Infants with any GMA asymmetry had lower MOS scores (p<0.001) and
lower HINE scores (p=0.006). Infants with any asymmetry on the HINE had lower HINE
scores (p=0.017) but not lower MOS scores (p=0.93). Head posture asymmetry on the HINE
was more frequent in infants with head not centered on GMA (p=0.004; OR 3.17; 95%
Cl:1.44-7.00).
Conclusions
These results support performing the HINE and GMA in tandem to evaluate both spontaneous
patterns vs elicited function. Future analysis of outcomes with asymmetries will
elucidate if motor patterns and function are predictive to establish more patientspecific interventions.
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Children with cerebral palsy show higher static, but not dynamic, motor fatigability in
grip and pinch tasks than typically developing children.
L. Brauers1, R. Smeets2, P. Feys1, A. Gordon3, Y. Janssen-Potten4, E. Ortibus5, H. Feys5, E.
Rameckers1, K. Klingels1.
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Aim: To investigate differences in static and dynamic motor fatigability during grip and pinch
tasks between
children with unilateral spastic cerebral palsy (USCP) and typically developing (TD) children,
and between
preferred/less-affected and unpreferred/more-affected hands.
Patients and Methods: 53 USCP and 53 age-matched TD children (mean 11y1m; SD 3y8m))
participated in 30s maximal
exertion sustained and repeated grip and pinch tasks. For sustained tasks, Static Fatigue Index
(SFI) and ratio of
mean force between first and last thirds of the curve (Ratio-F mean ) were calculated. For
repeated tasks, Ratio-F mean
and the ratio of number of peaks between first and last thirds of the curve (Ratio-N peaks )
were calculated.
Results: Higher SFIs for grip and pinch were found with USCP (p &lt; 0.006) in both hands,
and between hands in
both groups (p &lt; 0.007). Dynamic motor fatigability showed inconsistent results, with
higher levels of
fatigability in TD versus USCP for grip in Ratio-F mean in unpreferred hands (p = 0.001), and
Ratio-N peaks in preferred
hands (p = 0.002).
Conclusion: Higher motor fatigability in USCP compared to TD was found for static but not
dynamic grip and
pinch. Underlying mechanisms may play different roles in static and dynamic motor
fatigability.
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Somatosensation in the dominant hand of children with unilateral cerebral palsy
compared to typically developing children: How is the information processing?
Preliminary results.
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Background:
The commonly called "unaffected side" of unilateral cerebral palsy (UCP) children also
presents some deficits and should therefore be considered in both assessment and intervention
programmes. Somatosensation has the potential to facilitate functional performance in daily
activities, but how UCP children process this information in the dominant hand (DH) is still
uncertain and more research is needed. The study aimed to examine the somatosensory
processing of UCP children in the DH compared to typically developing (TD) children.
Patients and Method:
Forty-seven children aged from 6 to 15 years (UCP=24; TD=23) were recruited. A
somatosensory assessment battery targeting different domains was conducted: tactile
registration (Semmes Weinstein Monofilaments), unilateral spatial perception (Two Point
Discrimination) and haptic recognition (Manual Form Perception Test).
Results:
UCP children showed lower performance in tactile registration test (p=0.044). No significant
differences were found in the unilateral spatial perception test (p=0.136). Regarding the haptic
form perception test, statistically significant differences were found in the number of correct
shapes identified (p=0.000), but not in the time taken to recognise them (p=0.327).
Conclusions:
UCP children show difficulties in somatosensory processing of DH compared to TD children,
especially in tactile registration and haptic form recognition. Considering that UCP children
tend to specifically engage DH in meaningful activities, and their success in performing these
activities depends to a large extent on it, future research is needed to assess somatosensation
with a comprehensive battery and to examine the possible relationship of these deficits to
functional performance.
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Best responders to Hand-Arm Bimanual Intensive Therapy Including Lower
Extremities (HABIT-ILE) among children with unilateral cerebral palsy.
E. Herman1, D. Ebner-Karestinos1, G. Saussez2, J. Paradis3, Y. Bleyenheuft1, R. Araneda1.
1
Institute of Neuroscience, Université catholique de Louvain, Brussels, Belgium; 2FFH lab,
Motor sciences department, HELHa, Montignies-sur-Sambre, Belgium; 3Department of
Developmental Neuroscience, IRCCS Fondazione Stella Maris, Calambrone, Italy.
Introduction:
HABIT-ILE has shown important effects in children with unilateral cerebral palsy (UCP).
However, whether the response to HABIT-ILE depends on particular features of the children
has yet to be studied.
Patients and methods:
This retrospective study included 51 children with UCP who received 90 hours of HABITILE and were assessed pre and post-intervention using the Box and Block Test (BBT),
Manual Form Perception Test (MFPT), Jebsen-Taylor Test of Hand Function (JTTHF), 6
minutes’ walk test (6MWT), Assisting Hand Assessment and ABILOCO-kids. RMANOVA’s were conducted to analyse changes magnitude in groups based on MACS level,
GMFCS level, lesion type, lesion side and corticospinal tract (CST) reorganization. In
addition, multiple logistic regressions were conducted to analyse whether these characteristics
are associated with better responses to the therapy.
Results:
The ANOVA’s indicated an influence of the lesion side in the BBT-more affected hand
(MAH) (p=0.035, right lesions induce larger improvement), of the CST reorganization in the
JTTHF-MAH (p<0.001, ipsilateral organization encounters larger improvement), as well as,
of the lesion type in the 6MWT (p=0.039) and MFPT-MAH (p=0.033) where children with
grey matter injury improved more. The regressions showed an influence of MACS on the
BBT-MAH (p=0.045), of the GMFCS on the ABILOCO-Kids (p=0.040) and of both on the
JTTHF-less affected hand (MACS, p=0.014; GMFCS, p=0.044).
Conclusion:
We observed an influence of the CST reorganization and of the lesion side and type on the
effectiveness of HABIT-ILE. Regarding the level of MACS and GMFCS children may
present better responses to the therapy.
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Action Observation Training [AOT] to treat upper limb functions in infants with a
unilateral brain lesion - a feasibility study
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Introduction:
Aim of this study was to evaluate the adherence, feasibility, and acceptability of an Action
Observation Training [AOT] as a new therapy approach to improve bimanual hand function
in infants with hemiparesis. In addition, accelerometers for movement measurement were
evaluated.
Patients and Methods:
This study included infants with a unilateral brain lesion. The AOT was planned for 4 weeks,
20 minutes a day (total 560min.). Therapy adherence was evaluated using a diary, feasibility
and acceptability with self-designed questionnaires. Hand function was documented before
and after the intervention using the Hand Assessment for Infants [HAI] and the MiniAssisting Hand Assessment [Mini-AHA]. Accelerometers were used to measure asymmetry
of both upper extremities (2 days/week) and during the HAI/Mini-AHA. Their usability was
assessed with the System Usability Scale [SUS] and a self-designed questionnaire.
Results:
8 infants participated in the study. Adherence was excellent with a mean exercise time of 607
minutes. Feasibility was rated with a score of 82%, acceptability with 73%. HAI and MiniAHA scores significantly improved from pre- to post-test (HAI p=.018; Mini-AHA p=.011).
Spearman correlation of the accelerometery with the HAI was rs=-0.69, with the Mini-AHA
rs=-0.76 (p≤0.05). The SUS and questionnaire score were 91% and 88%, respectively.
Conclusion:
AOT can be performed with infants and is well accepted among parents. Further research is
needed to investigate its efficacy.
Accelerometery measurements to assess upper limb movement asymmetry are feasible, and
correlate with the clinical outcomes. Accelerometers could be used in future studies.
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Neural correlates of mirror movements in children with arterial ischemic stroke
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Background: Mirror movements (MM) in pediatric stroke patients are related to abnormal
ipsilateral Corticospinal Tract (CST). Whilst children with contralateral CST wiring may also
present with MM, the role of interhemispheric interactions remains unknown. Here, we
investigated the role of interhemispheric inhibition, facilitation and functional connectivity on
MM in children with contralateral CST after arterial ischemic stroke.
Patients and Methods: 16 patients with pediatric stroke and contralateral CST wiring were
included. Participants underwent multimodal examination including dual-pulse transcranial
magnetic stimulation to measure interhemispheric inhibition (10 milliseconds interstimulus
interval, measured on the flexor digitorum superficialis) and resting-state functional MRI to
assess motor network functional connectivity between primary motor cortices. MM were
measured with the Woods and Teuber scale in each hand (hand opening and closing, finger
opposition and sequential finger movement). We conducted non-parametric correlation
analysis and interpreted r-values as absent (<0.25), fair (0.25-0.50), moderate (0.50-0.75) or
excellent (>0.75).
Results: Higher MM-scores in the affected hand were related to (i) lower interhemispheric
functional connectivity between the primary motor cortices (r=-0.48, p=0.06), (ii) higher
inhibition from the non-lesioned to the lesioned hemisphere (r=0.65, p=0.01) and (iii) slightly
higher facilitation from the lesioned to the non-lesioned hemisphere (r=0.36, p=0.27). MMscores in the non-affected hand were higher with facilitation from the lesioned to the nonlesioned hemisphere (r=0.76, p=0.006).
Conclusion: In children with arterial ischemic stroke and contralateral CST wiring, the active
motor cortex may facilitate the contralateral motor cortex and increase the occurrence of MM,
highlighting the importance of interhemispheric interactions for this phenomenon.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

ASSESSMENTS
OC-082
Agreement of the World Health Organization Disability Assessment Schedule
(WHODAS 2.0) between Parents and Youth with Physical Illness
M. Ferro, D. Basque, M. Elgie, M. Dol.
University of Waterloo, Waterloo, Canada.
Introduction
This study modelled the factor structure and tested for measurement invariance between youth
and parent reports on the 12-item World Health Organization Disability Assessment Schedule
(WHODAS) 2.0; estimated agreement between informants; and, examined moderators of
youth-parent discrepancies.
Patients and methods
Data come from the baseline wave of the Multimorbidity in Youth across the Life-course
study (n=117). Multiple-group confirmatory factor analysis was used to test for measurement
invariance of the WHODAS 2.0 and Wilcoxon signed-rank tests compared youth and parent
scores. Intraclass correlation coefficient (ICC) and Bland-Altman limits of agreement plots
were used to examine youth-parent agreement. Multiple regression was used to identify
moderators of informant discrepancy.
Results
The WHODAS 2.0 demonstrated measurement invariance between informants
[χ2=221.8(136), p<0.01; RMSEA=0.073 (0.055, 0.091); CFI=0.962; and, SRMR=0.078],
though parameter constraints were released on the residuals for items Q8 (wash) and Q10
(people). Youth typically reported more disability compared to parent proxies, with the
exception of item Q5 (emotional). Agreement was low (ICC=0.08-0.53). Youth sex
moderated informant agreement such that more consistent agreement was seen for female
youth (β=0.53, p<.01) compared to male youth (β=.09, p=.38).
Conclusion
Youth and their parents interpret the construct of disability, as measured by the WHODAS
2.0, similarly. Thus, informant differences represent real differences that are not a
consequence of error. Low agreement between youth and parents reinforces the need for
collecting multiple perspectives in the pediatric setting, especially for male youth.
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Challenge-20 test for measuring advanced motor skills in children with cerebral palsy:
Age related norms with typically developing children
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Aim:
Develop age related norms for the Challenge-20 with typically developing (TD) children and
explore how scores of children with cerebral palsy (CP), in Gross Motor Function
Classification System (GMFCS) level I and II compare to these age norms.
Method:
150 TD children 7 - 12 years (m=69; f=81) in 5 age groups were enrolled and tested using
Challenge-20 to determine age related norms, and compared with results of children with CP
(n=191), GMFCS level I (n = 135) and II (n = 56), 5-18 years.
Results:
Reference curves by age and Challenge-20 score, plotted across 5th to 95th percentiles.
Younger TD children (7 - 8 years) scored lower (~50%) and older children (9 - 12 years)
scored >85% and higher on Challenge-20 showing similar developmental trajectories.
Children with CP follow similar, albeit lower, Challenge-20 score trajectory to that of TD
children with continued progression beyond age 12. Highest scores came close or overlapped
(15% of cases) the lowest scores of TD children.
Interpretation:
The Challenge-20 is sensitive to progression in advanced gross motor skills in TD children.
Children with CP in GMFCS I and II follow similar, albeit lower, Challenge score trajectory
to that of TD children, and in some cases children in GMFCS level I came close to lower
level abilities of TD children. The reference percentiles extend clinical utility of the
Challenge-20 for re-thinking advanced gross motor interventions in children with CP at
GMFCS levels I and II given their potential to progress along the developmental trajectory.
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Test-retest reliability and agreement between observers for the Both Hands Assessment
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Introduction:
The Both Hands Assessment (BoHA) describes how effectively children with bilateral
cerebral palsy (CP) use both hands together. Internal scale validity and reliability have been
confirmed, while information regarding test-retest reliability and agreement between
observers are unexplored. The aim is therefore to investigate test-retest and inter-rater
reliability of the BoHA.
Patients and methods:
Children with bilateral CP, age range 18 months-18 years, with Manual Ability Classification
System (MACS) levels I-III are eligible for participation and the aim is to include 60
participants. For test-retest reliability, participants are tested twice with the BoHA (time
interval <7 days). The same observer scores test 1 and test 2. The BoHA unit is used in the
statistical analyses. Standard measurement error (SEM) is calculated for test-retest data to
investigate smallest detectable change (SDC). For inter-rater reliability, two observers score
the same test more than two weeks apart and the Intraclass correlation coefficient (ICC) is
calculated.
Results:
So far, 50 children from Norway and Germany are included (mean age 8y8m ±
5y2m). Preliminary results for 13 children indicate good inter-rater reliability with ICC=0.89.
The SEM of test-retest data was found to be 1.443 rendering a SDC 95% confidence interval
of ±4 BoHA units.
Conclusion:
The inter-rater ICC for the BoHA indicate that the results are reliable between certified
observers. Furthermore, the preliminary results indicate that a minimum of 4 BoHA units is
required to confirm a clinical change beyond measurement errors using the BoHA to assess
bimanual performance in children with bilateral CP.
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Physical activity energy expenditure predicts quality of life in school-age ambulatory
children with spastic cerebral palsy.
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Introduction:
Participation in active physical leisure activities is positively associated with better quality of
life in children with cerebral palsy (CP). The objective of this study was to examine the
associations between habitual physical activity (HPA) and health-related quality of life
(HRQOL) in school-age ambulatory children with spastic cerebral palsy.
Patients and Method:
A secondary analysis of cross-sectional data of 46 ambulatory children with cerebral palsy
who participated in a randomized controlled trial (ClinicalTrial.gov NCT03870893) was
conducted (22 girls, 24 boys; mean age 7.48 years, SD 1.56 years. Gross Motor Function
Classification System (GMFCS) level I, II, or III). Participants wore a triaxial accelerometer
(model GT3X, ActiGraph, LLC, Pensacola, FL, USA) for 5 days to measure HPA; activity
counts(counts/min), physical activity energy expenditure (PAEE, kcal/kg/day), and %
moderate-to vigorous-intensity physical activity (%MVPA). Pediatric Quality of Life
Inventory (PedsQL) 4.0 Generic Core Scales as well as Child Health Questionnaire Parent
Form 50 Questions (CHQ-PF50) were used to measure HRQOL. After controlling for
topography, gender, BMI, and GMFCS level, hierarchical regression analyses were
performed.
Results:
PAEE significantly predicted child-report PedsQL; total score (β = 0.626, p = 0.017), physical
domain (β = 0.579, p = 0.030), emotional domain (β = 0.570, p = 0.037), and social domain (β
= 0.527, p = 0.043). However, PAEE did not predict parent-report HRQOL (parent report
PedsQL and CHQ-PF50).
Conclusions:
PAEE could be used as a biomarker in studies on HRQOL and HPA in school-age children
with cerebral palsy.
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Introduction:
The Jebsen-Taylor Test of Hand Function (JTTHF) is widely used to assess manual dexterity
of children with unilateral cerebral palsy (UCP) in clinical and research context. The original
version of this test only considers the time to complete the test (speed), disregarding the
amount of objects handled (accuracy). We aimed to improve the measure, incorporating the
accuracy, thus, generating a ratio (accuracy/speed) as the new score. To do so, we examined
(1)the performance discrimination regarding the age for both scores in typically developing
children (TDC), allowing also to provide normative data; (2)the responsiveness of the new
score following an intensive intervention in children with UCP.
Patients and methods:
This study included 169 TDC (range 3-16y) assessed once to evaluate the discrimination
using an ANOVA, and 40 children with UCP (range 5-17y) assessed before and after an
intensive intervention to evaluate the responsiveness using paired t-test and the effect size.
Results:
For TDC, the ANOVA showed a better discrimination regarding the age on the new score
compared to the original. Also, significant differences were observed after the intervention in
the less- and more-affected hand of children with UCP for both scores (all p<0.05). Moreover,
small to moderate effect sizes were observed for both scores in both hands.
Conclusion:
Our results highlight a more complete representation of changes in manual dexterity
throughout age while using the new score of the JTTHF. After intervention, changes are also
observed when considering speed and accuracy in the scoring of the JTTHF.
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A Retrospective Natural History Study of Physical Function in an Irish Duchenne
Muscular Dystrophy Paediatric Population
A. D'Arcy, D. O'Rourke.
Central Remedial Clinic, Dublin, Republic of Ireland.
Introduction
The Neuromuscular clinic at the Central Remedial Clinic (CRC) in Dublin, Ireland has
managed the majority of Irish children with Duchenne Muscular Dystrophy (approximately
75%) since 1985. Following confirmation of a DMD diagnosis, patients are typically referred
for assessment and bi-annual review until 18 years of age.
Patients and methods
A retrospective chart review for 68 patients with DMD who attended the CRC between
01/01/1999 to 01/02/2021 was completed. Data collection included age at first visit, profiling
data, DMD genotype variant, pharmacological data, timing of visits with respect to the current
standards of care (SOC) guidelines, physical function measures and age at loss of ambulation.
Results
The mean age of loss of ambulation (LOA) across all recorded cases was 116 months and was
significantly influenced by mutation type. An interaction effect between glucocorticoid status
and mutation type on age of LOA was noted. The introduction of SOC guidelines in 2010 had
a significant effect for the age at performance of best physical function test. Age at first clinic
visit and age at best 10-meter walk test were noted to significantly influence the age at LOA,
with a higher age at first clinic visit associated with a lower age at LOA.
Conclusion
The study emphasises the significance of variables on age at loss of ambulation; such as
DMD mutation type, standard of care guidelines and age at first clinic. The study also
highlights utility of physical function assessments to monitor the DMD disease course.
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A retrospective study of the effect of Nusinersen and physiotherapy on specific motor
skills in Spinal Muscular Atrophy
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Introduction:
Spinal Muscular Atrophy (SMA) is the most common genetic cause of death in children.
Nowadays, in Spain, Nusinersen is the only drug authorized to stop its evolution.
Physiotherapy is essential in the multidisciplinary treatment approach. However, there is
scarce evidence about which motor skills benefit more from the combination of Nusinersen
with physiotherapy. The aim of this study was to assess the effect of this therapeutic approach
on specific motor skills in SMA.
Patients and Methods:
A retrospective study was conducted. Data from hospital records of 17 children diagnosed
with SMA type II and III were extracted. Additionally, the scores of the following scales were
registered: Hammersmith Functional Motor Scale Expanded, Revised Upper Limb Module
and The Children’s Hospital of Philadelphia Infant Test of Neuromuscular Disorders. The
Friedman test was used to analyse the treatment's effect. In addition, the change score from
baseline to each assessment (at 8, 16 and 24 months from drug treatment initiation) was
studied.
Results:
The ability to ascend and descend stairs was the unique of the studied skills that showed a
statistically significant improvement ( (3) =8.077, p<0.05). In addition, motor abilities in
distal region of the upper limb and spontaneous and induced mobility of the lower limb
showed clinically significant improvements.
Conclusion:
Combination of Nusinersen with physiotherapy shows clinically significant improvements in
the functionality of children with SMA type II and III. The ability to ascend and descend
stairs appears to be the motor skill that benefits the most from this treatment approach.
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dysplasia of the hip
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Introduction
Developmental dysplasia of the hip (DDH) is a common orthopedic condition in newborns
and infants. Its early diagnosis and treatment are essential to minimize functional sequelae.
The aim of this study is to evaluate the functional evolution of patients with DDH according
to the age at diagnosis and treatment received.
Patients and methods
Retrospective descriptive and comparative cohort study of patients hospitalized in Gregorio
Marañon G.U.H from January-2012 to July-2021 diagnosed with DDH. The sample was
divided into two groups: early (<6 months) or late diagnosis.
Variables: age at diagnosis, sex, ethnicity, hip joint pathology, treatment, functional outcome.
Results
A total of 32 patients were included (81.3% female); 87.5% Caucasian.
7 patients (21.8%) were delayed referred to the hospital; 71.5% of them required surgical
treatment compared to 24% of those with early diagnosis (p=0.02).
None of the patients with early diagnosis received surgical treatment initially; those who
underwent surgery was after failed conservative treatment.
From the late diagnosis group, 57% presented sequelae with limited range of motion
compared to 16% of the early diagnosis group (p=0.026) and gait claudication in 57%
compared to 15% (p=0.029).
Patients who underwent surgery were referred to the rehabilitation department and included in
a treatment program consisting of manual physiotherapy and gait re-education.
Conclusions
In the present study we observe that the probability of requiring surgical treatment and the
risk of suffering functional sequelae increases when the diagnosis of DDH is late.
To optimize functional prognosis rehabilitation programs are essential in such cases
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Introduction
Quality of Life (QoL) is a significant aspect of health, socioeconomic status (SES) is a wellrecognized predictor of neurodevelopmental outcome in children. The aim was to identify the
relation between adolescents’ with cerebral palsy (aCP) QoL and SES of parents; and familyburden.
Patients and method
100 aCP (spastic:75%, dyskinetic:16%, ataxic:9%) age between 13-18 (mean:16.33±1.51
years; 54% boys) included. QoL evaluated with Child-Health-Questionnaire, Parent-Form-50
(CHQ-PF-50), consisted of physical, psychosocial health; SES: parental-education,
employment, family-income, number of siblings; family burden evaluated with Impact-ofFamily-Scale (IPFAM), consisted of financial-support (FS), general-impact (GI), disruptionof-social-relations (SR), coping subscales. Motor levels of aCP classified according to Gross
Motor Function Classification System-GMFCS (Level I-II:48%; III-IV:52%), Manual Ability
Classification System-MACS (Level I-II:54%; III-IV:46%). The relationships between SES,
QoL, motor levels were examined with a structural equation model. Four goodness of fit
statistics were used in the analysis: Root Mean Square Error of Approximation (RMSEA),
goodness of fit index (GFI), Chi-square and degree of freedom, goodness of fit index
(GFI). Ethical approval was gathered (no:GO-14/431-20).
Results
The proposed path model showed good fit indices (p<0.01). According to path model, SES
(parental-education, employment, family-income, number of siblings) of the parents of aCP
explained both QoL (CHQ-PF-50: physical-psychosocial health) and family-burden (IPFAM:
FS, GI, SR, coping); GMFCS and MACS explained both family-burden and QoL in different
percentages (RMSEA<0.08, GFI<0.90, chi-square<3, p<0.05).
Conclusion:
SES has an important effect on both QoL and family-burden, social supports should highlight
for rehabilitation programs for aCP that psychosocial health become more prominent in
adolescence.
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Exploring structural brain connectomes and its impact on sensorimotor function in
children with unilateral cerebral palsy
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Introduction
We explored structural brain connectomes in children with unilateral cerebral palsy (uCP) and
its relation to sensorimotor function using graph theory.
Patients and methods
We assessed in 44 children with spastic uCP (mean age 10y7m±2y9m; Manual Ability
Classification System I=14; II=16; III=14) upper limb sensorimotor function. We collected
multi-shell diffusion-weighted, T1-weighted and T2-FLAIR MRI and performed transcranial
magnetic stimulation. Structural connectomes were constructed using Desikan-Killiany
parcellations based on Virtual Brain Grafting and MRTrix3 CSD-tractography. Graph metrics
(characteristic path length, global/local efficiency and clustering coefficient) were calculated
for ipsilesional/contralesional hemisphere and sensorimotor network (SMN), and were
compared between lesion types (white matter (WM)=27; grey matter (GM)=17) and
corticospinal tract (CST) wiring patterns (ipsilateral=14; bilateral=14; contralateral=11;
unknown=5) using ANCOVA with age-correction. We used elastic-net regression to
investigate how graph metrics, lesion volume/type and CST-wiring pattern predict
sensorimotor function.
Results
In WM-lesions, the ipsilesional hemisphere and SMN have a lower cluster coefficient
(p<0.01), and the contralesional hemisphere and SMN respectively showed lower global and
local efficiency (p<0.008) compared to GM-lesions. No differences were found between
CST-wiring patterns. Elastic-net regression predicted moderate to high values for
sensorimotor function (R²=0.48-0.87). For motor function, the CST-wiring pattern was
identified as the strongest predictor. No strong predictors were revealed for somatosensory
function for which all variables contributed to a limited extent.
Conclusion
Structural connectomes across both hemispheres differ between lesion types. For predicting
motor function, the CST-wiring pattern still seems to outweigh structural connectomes, while
for somatosensory function a strong predictor could not be identified.
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Cerebral blood flow and cognitive outcome after pediatric stroke to the middle cerebral
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Introduction
Adaptive recovery of cerebral perfusion after pediatric arterial ischemic stroke (AIS) is sought
to be crucial for sustainable rehabilitation of cognitive functions. We therefore examined
cerebral blood flow (CBF) in the chronic stage after stroke and its association with cognitive
outcome in patients after pediatric AIS.
Patients and methods
This cross-sectional study investigated CBF and cognitive functions in 14 patients (age 13.5 ±
4.4 years) after pediatric AIS to the middle cerebral artery (time since AIS was at least 2 years
prior to assessment) when compared with 36 healthy controls (aged 13.8 ± 4.3 years).
Cognitive functions were assessed with neuropsychological tests, CBF was measured with
arterial spin labeled imaging in the anterior, middle, and posterior cerebral artery (ACA,
MCA, PCA).
Results
Patients had lower IQ scores and poorer cognitive functions compared to healthy controls
(p<.026) but mean performance was within the normal range in all cognitive domains. CBF
was lower in the ipsilesional MCA and PCA in patients compared to healthy controls
(p<.011). Further, we found higher interhemispheric perfusion imbalance in the MCA in
patients compared to controls (p=.018). Higher interhemispheric perfusion imbalance in the
MCA was significantly associated with lower working memory performance.
Conclusion
Our findings revealed that even years after pediatric stroke in the MCA, reduced ipsilesional
cerebral blood flow occurs in the MCA and PCA and interhemispheric imbalance is
associated with cognitive functions. Our data suggest that cerebral hypoperfusion might
underlie some of the variability observed in long-term outcome after pediatric stroke.
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Structural brain damage and high level visual function in children with cerebral palsy
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Introduction:
Visual function is crucial for development and can be impaired by several conditions,
particularly prematurity. Prematurity is, in fact, well known to give rise both to
ophthalmological disorders and to cerebral visual impairment due to brain damage (mainly
periventricular leukomalacia, PVL). This study aims to systematically explore the relationship
between type and severity of brain lesion on MRI and “basic” and “high level” visual
functions in a small cohort of children with periventricular leukomalacia.
Patients and Methods:
12 children with bilateral cerebral palsy and history of PVL were recruited at Stella Maris
Scientific Institute in Pisa (Italy). We included data of participants with at least one MRI after
the age of three years and an evaluation of basic visual functions (including fixation,
following, saccades, nystagmus, acuity, visual field, stereopsis and color perception) and high
level visual functions evaluated by form coherence and motion coherence task, unusal
perspective and illumination task and the Developmental Test of Visual Perception.
Brain lesions location and extent were assessed by a semi-quantitative MRI-scale for children
with CP.
Results:
Brain lesion severity strongly correlated with visual function total score (global MRI score p=
.000; hemispheric score p= .001 and subcortical score p=.000). Moreover, form coherence zscore and motion coherence z- score strongly correlated with global MRI score (respectively
p= 0.029 and 0.034) and hemisperic score (respectively p= 0.022 and 0.032).
Conclusion:
Structural MRI is valuable for understanding the relationship between brain lesion severity
and high level visual in children with CP.
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Functional and structural brain connectivity in children with bilateral cerebral palsy
compared to age-related controls and in response to intensive rapid-reciprocal leg
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Background:
Less is known about brain reorganization and plasticity in bilateral vs. unilateral CP
especially in relation or response to motor training. Reports on brain imaging results
alongside functional outcomes include a few studies in unilateral CP, and one on 3 children
with bilateral CP. This is the first locomotor training trial in CP to our knowledge to report
brain imaging with motor outcomes.
Patients and Methods:
We compared MRI brain volumes, resting state connectivity and DTI in children with
bilateral CP and preterm birth (<34 weeks), compared to controls, and from RCT of intensive
12 week rapid-reciprocal leg training using an elliptical or motor-assisted cycle. We
hypothesized the CP would show decreased size and connectivity in sensorimotor-related
brain regions and functional, but not structural, connectivity would improve post intervention.
We further explored correlations between imaging and functional measures at baseline and
post-intervention.
Results:
16 with CP and 18 controls had 3T MRI/DTI scans. Decreased posterior white matter, corpus
callosum and thalamic volumes, and posterior thalamic radiation Fractional Anisotropy were
the most prominent differences. Only brainstem and midbrain volumes increased postintervention. While motor cortex connectivity had high shared variance with motor function,
specific evidence of corticospinal tract involvement was not found.
Conclusions:
Results reinforce the involvement of sensory-related brain areas in bilateral CP. Given the
wide individual variability in imaging findings and clinical responses to training, greater
focus on neural and other (e.g. genetic) mechanisms related to better or worse treatment
responses is recommended to enhance patient-specific rehabilitation outcomes.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

OC-095
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Pediatric cancer survivors (PCS) frequently experience long-term cognitive and motor
difficulties as well as functional and structural brain alterations. However, little is known
about cerebral blood flow (CBF) and its possible relationship with cognition and motor
abilities in PCS. We therefore examined (1) CBF, cognitive functions, and motor abilities in
PCS and (2) investigated the possible associations between these three domains.
Forty children after non-central nervous system cancer (aged 7 – 16 years; ≥one year
following termination of cancer treatment) and 40 healthy children and adolescents were
included in this cross-sectional analysis. All participants underwent MRI including arterial
spin labeling. We investigated global CBF and the cerebral flow territories of the anterior,
middle, and posterior cerebral artery (ACA, MCA, and PCA). Cognitive functions (i.e. fluid
intelligence, executive functions, and processing speed) were assessed with
neuropsychological tests and motor abilities (i.e. coordination and strength) using the German
Motor Test.
CBF (global, ACA, MCA, and PCA) did not differ between PCS and controls. Working
memory (p=.043) and motor performance (p=.002) were significantly worse in PCS than
controls. CBF was negatively correlated with age (r = -.659) and body mass index (r=-.602) in
controls, but not in PCS. In PCS, but not in controls, CBF was negatively correlated with
working memory (r = -.404) and motor performance (r = -.436).
Our results might indicate a changed relationship between maturation and CBF in PCS.
Furthermore, the association between CBF and functional outcome in PCS points towards
different brain-behavior mechanisms after cancer and its treatment.
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Introduction
Knowledge is lacking concerning long-term influences of preterm birth on action-cognition
integrations related to corpus callosum (CC) maturation/myelination. Here, we investigate
long-term-effects of preterm-birth on CC microstructures/organization in relation to cognition
and functional-laterality.
Patients and methods
The sample included 82 children, 41 term-born (M-age=8.1y), and 41 preterm-born (Mage=8.2y); subdivided into V-PT, (GA=25–32w, N=23), and M-PT, (GA=33–35w, N=18),
without major brain-deficits. DTI performed in 3T-MRI-scanners, generated maps of CC
Genu, Truncus, Splenium (FA, MD, AD, RD-values). Results from WISC-IV (verbalcomprehension-VCI, perceptual-reasoning-PRI, working-memory-WM, processing-speed-PS,
FSIQ), and Laterality-index (hand-, foot-, eye-preference) were analyzed related to DTIoutcomes.
Results
Significant group difference found regarding CC-FA-values (F(2,79)=5,3527, p=.006), posthoc-test showed that VPT differed from term (p=.015) and MPT-born (p=.016), by lower FAGenu, Truncus, Splenium. This pattern also found for MD, RD, and AD-values. Positivecorrelations (p<.01) found between GA and all CC-FA-values, and negatively for all MD, RD
and AD-Splenium. VPT-born showed lower (p=.005) FSIQ (M=93) than term (M=103).
Correlations (p<.05) found between WM and CC-FA-values in Genu for VPT-born, and
between CC-FA-values in Genu, Truncus and PRI-index (p<.01) for term-born.
VPT-born showed lower Hand- and overall-laterality-index than term and MPT, and no
significant correlations between laterality-index and CC-values. Term and MPT-children
showed positive correlations (p<.01) between decreasing overall-laterality-index and FAvalues, and negative for MD-Splenum, RD-Splenium and RD-Truncus.
Conclusion
DTI revealed evidence for long-term impact of very-premature birth on CC related to atypical
hemispheric maturation and behavioral integrations compared to term-born controls. The
findings highlight importance of including functional-laterality to models investigating brain
white-matter-microstructures.
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Introduction
Our study aimed to determine whether interhemispheric difference in sleep spindles in infants
with perinatal unilateral brain injury, could link to a pathological network reorganization that
underpins the development of unilateral cerebral palsy (UCP).
Patients and Methods
This was a multicentre retrospective study of 40 infants with unilateral brain injury. Sleepspindles were detected and quantified with an automated algorithm from
electroencephalograph records performed at 2-5 months of age. The clinical outcomes after 18
months were compared to spindle power asymmetry (SPA) between hemispheres in different
brain regions.
Results
We found a significantly increased SPA in infants who later developed UCP (N=13; 33%),
with the most robust interhemispheric difference seen in the central spindles. The best
individual-level prediction of UCP was seen in the centro-occipital spindles with an overall
accuracy of 93%. An empiric cut-off level for SPA at 0.65 gave a positive predictive value of
100% and a negative predictive value of 93% for later development of UCP.
Conclusion
Our data suggest that automated analysis of interhemispheric SPA provides a potential
biomarker of UCP at a very early age. Such functional biomarker holds promise for guiding
and targeting early therapeutic interventions in infants with a perinatally identified brain
injury.
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The impact of BMI progression on gait kinematics in children with cerebral palsy.
K. Brady, D. Kiernan.
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Introduction
Obesity is a global concern with high prevalence rates reported in children. Children with
cerebral palsy (CP) may have a greater risk of becoming overweight or obese due to
biomechanical, behavioural, or medical issues that restrict participation. The impact of body
mass index (BMI) on the gait of children with CP has previously been reported to be small.
However, it is not clear how gait kinematics change in those children with CP who progress
from normal BMI to overweight/obesity. Therefore, the purpose of this study was to examine
how the progression of BMI status from normal to overweight/obese BMI impacts gait
kinematics in children with CP.
Patients and methods
A retrospective analysis was conducted of the Gait Laboratory database. Children with CP
with at least two assessments, a normal BMI on initial assessment and increased BMI on
follow-up assessment, and no reported orthopaedic interventions between assessments, were
included. Differences in lower limb kinematics in all 3 planes were analysed using Statistical
non-Parametric Mapping.
Results
Thirty children progressed from a normal BMI status to either overweight or obese at follow
up. Small changes in the rotational profiles of the hip (p=0.001) and tibia (p=0.001) were
present during stance. Minimal changes were also evident in the sagittal plane.
Conclusion
This study demonstrated subtle changes in lower limb kinematics as children with CP
progressed from normal to a higher BMI. It is important that these changes are fully
understood in the context of intervention and surgical planning in these children.
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Introduction:
Walking in children with cerebral palsy (CP) has been well-investigated, but less so in
children with non-CP motor impairment, including developmental coordination disorder
(DCD). We aimed to explore the spatiotemporal gait characteristics during different walking
conditions in children born <30 weeks’ gestation either at risk or not at risk of DCD.
Patients and methods:
A prospective cohort of 149 children born <30 weeks’ gestation were recruited at birth. Risk
for DCD was identified at 4-5 years’ corrected age as scoring ≤16th percentile on the
Movement Assessment Battery for Children-2, scoring ≥80 IQ on the Wechsler Preschool and
Primary Scale of Intelligence, and without CP. A GAITRite® system was used to capture
spatiotemporal variables and variability during preferred speed, cognitive dual-task, motor
dual-task and tandem walk conditions.
Results:
Of 111 children with motor and gait assessments, 26 were classified as being at risk of DCD,
which was associated with higher gait variability than those not at risk in all conditions.
Greater spatiotemporal differences between those at risk and not at risk of DCD were seen
when gait was challenged in dual-task and tandem conditions, more than during preferred
speed. Key differences included wider base of support (BOS) in motor dual-task (mean
differences [MD]=0.86 cm, 95%CI 0.10, 1.61) and tandem (MD=0.63 cm, 95%CI 0.07, 1.20)
walk, and higher BOS variability in preferred speed, cognitive dual-task, and tandem walk.
Conclusion:
Children born very preterm at risk of DCD show the greatest gait differences than children
not at risk when walking demand increases.
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Intorduction:
There is a wide interest in robot assisted therapy (RAT) in cerebral palsy children with (CP)
observed in the literature. To assess the effectiveness of RAT in gait related goals
achievement and its persistence in 6 month long follow up period. To analyze the
demographic, function and previous surgery influence on results.
Patients and methods:
374 CP patients 5-21 y.o. with GMFCS I-IV have been included to the study. All underwent
one rehabilitation 10 days session with exoskeletons and distal-effectors gait training. The
Goal Attainment Scale (GAS) rating was collected just after intervention (short-FU) and at 6
month (long-FU).The obtained results dependance on: age, gender, GMFCS, previous
orthopedic surgery and initial GMFM were analyzed.
Results:
The total number of 263 pts.(70,32%) obtained the initially established goals of RAT at shortFU and 245 pts. (65,51%) at long-FU. There was no difference in GAS rank between operated
(N= 135) and no-operated pts.(N= 128) (p<0,05) after RAT both in short and long-FU. The
similar results were observed for GMFCS and input GMFM score. For no-operated children
the younger (up to 15 y.o) were better therapy responders ,achieved their goals faster, the
stability of that achievements were stronger (p<0,01). The score of short-FU for boys was
higher than for girls (p<0,01), but the results sustainability was lower (p<0,05).
Coclusion:
This large cohort prospective study provides the evidence that RAT in gait related purposes is
effective for children with CP, with higher success rate for younger than 15 y.o.pts.
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Introduction
To standardize the clinical interpretation process of gait analysis in children with cerebral
palsy (CP) we created a comprehensive core set of gait features in relation to their potential
underlying impairments following a Delphi procedure. Our supportive Excel-based
GAIT.SCRIPT interpretation tool can further implement objective interpretation of gait
analysis in daily practice. The aim of this study is to ascertain the reliability of the
GAIT.SCRIPT interpretation tool.
Patients and methods
Reliability of the tool was tested by performing gait analysis of 20 retrospective CP cases (age
8.9±3.2 [5-14], GMFCS level I-III) by an expert and two novices. They individually scored
gait features for all cases and, based on the expert’s list of deviating gait features, identified
possible underlying impairments.
Interrater repeatability of the tool was calculated as percentage agreement between novices,
and between mean of the novices and the expert.
Results
Agreement in identified gait features between novices amounted to 77.7±14.6% [30-100%]
and between novices and expert to 67.4±12.9% [37.5-90%]. Agreement in identified
underlying impairments between novices was 72.1±16.0% [35-95%] and agreement between
mean of the novices and expert was 72.6±12.2% [45-92.5%].
Conclusion
The moderately high levels of agreement between novices and expert, especially in
identifying underlying impairments, could indicate that the tool may compensate for the
novices’ lack of experience in interpretation. This tool can therefore support unexperienced
clinicians in achieving a more objective and reliable assessment of gait impairments in
children with CP. Future steps include further validation of the tool in clinical practice.
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The effect of prolonged walking on gait in children with cerebral palsy
L. Oudenhoven1, S. Ettema2, K. Roeleveld3, M. Brehm1, A. Buizer1, M. Van Der Krogt1.
1
Amsterdam UMC, Dept. Rehabilitation Medicine, Amsterdam, Netherlands; 2Heliomare
Rehabilitation Center, Wijk aan Zee, Netherlands; 3NTNU, Trondheim, Norway.
Introduction: Walking-induced fatigue limits functional capacity of children with cerebral
palsy (CP), especially when walking longer distances. Here we study the effect of prolonged
walking on the gait pattern, and on underlying mechanisms including muscle fatigue and
dynamic motor control.
Patients and methods: Twelve children with spastic paresis and fifteen typically developing
(TD) children walked on an instrumented treadmill, while 3D motion capture and muscle
activity (EMG) were recorded. Subjects walked for six-minutes (6MW) at fixed comfortable
speed, followed by a 2-min period of moderate-intensity walking (>70% of predicted
maximum heart rate). If this level was yet reached during 6MW, speed and slope were
increased. Finally, participants walked at comfortable speed again for 4 minutes. Muscle
fatigue was investigated through EMG median frequency (EMG-MF) and motor control using
total variance accounted for by one synergy (tVAF1).
Results: The gait pattern significantly worsened with longer walking (Gait Profile Score from
11.7±3.4 to 12.7±3.7degrees in CP), with a systematic increase in knee flexion in early stance
and several individual changes. EMG-MF decreased in children with CP indicating increased
muscle fatigue, but not in TD. In both groups tVAF1 slightly decreased indicating more
complex motor control, but differences were negligible.
Conclusion: Gait deviations in CP are progressive during prolonged walking, which may be
related to increases in muscle fatigue, rather than changes in motor control. These findings
give insight in the causes of walking-induced fatigue in daily life situations. Assessment of
prolonged walking may be useful for better diagnostics of fatigue-related walking problems.
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The medium-term effects of selective dorsal rhizotomy on gait compared to a matched
cerebral palsy control group: a follow-up study.
A. Marron, R. O'sullivan, D. Kiernan.
Central Remedial Clinic, Dublin, Republic of Ireland.
Introduction:
Selective dorsal rhizotomy (SDR) has been shown to improve gait in the short-term in
children with cerebral palsy. Longer-term matched-control outcomes from high quality data
are needed.
Patients and methods:
This is a retrospective matched cohort study. Participants underwent SDR at mean age 6.3
years and completed baseline, 1-year and 5-year follow-up gait analyses. Control participants
were matched at baseline. Differences were assessed within and between groups. Kinematic
variables were analysed using Statistical Parametric Mapping. Lower extremity orthopaedic
surgical history was recorded.
Results:
The initial SDR group consisted of 29 participants, reducing to 19 at 5-year follow-up. Of
these, 13 had orthopaedic surgeries either concurrent with or in the intervening period since
the SDR, mean 2.1 procedures per participant. The initial control group had 18 participants,
reducing to 17 at 5-year follow-up. Of these, 13 had orthopaedic surgeries, mean 4.5
procedures. At 1-year follow-up the SDR group had significantly improved knee extension,
ankle dorsiflexion, foot progression, Gait Deviation Index, and normalised step length,
p<0.05, and outcomes were maintained at 5-years. At 5-year follow-up the control group had
significantly improved knee extension, ankle dorsiflexion and foot progression, which were
not present at 1-year analysis. At 5-years, there were no significant kinematic differences
between the groups.
Conclusion:
At medium term-follow up the SDR and control groups show similar gait improvements,
however, most participants in both groups had undergone orthopaedic surgery. Previously
reported outcomes 1-year post-SDR are maintained at 5-years, but the high drop out rate in
this group should be considered.
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Development of the Walking Ability Level Classification System (WALCS) in cerebral
palsy patients: inter-observer agreement, bio-psycho-social factors and implementation
guidelines
I. Martínez Caballero1, M. Galán Olleros2, R.M. Egea Gámez2, S. Lerma Lara3, A. Ramírez
Barragán2, M. Fraga Collarte2, Í. Monzón Tobalina4, M. Medel San Miguel4, Á. PérezSomarriba Moreno4.
1
Orthopaedic Surgery and Traumatology department, Motion Analysis Laboratory, Hospital
Infantil Universitario Niño Jesús, Madrid, Spain; 2Orthopaedic Surgery and Traumatology
department, Hospital Infantil Universitario Niño Jesús, Madrid, Spain; 3Departamento de
Fisioterapia, Centro Superior de Estudios Universitarios La Salle, Madrid, Spain; 4Motion
Analysis Laboratory, Hospital Infantil Universitario Niño Jesús, Madrid, Spain.
Introduction:
The Gross Motor Function Classification System (GMFCS) has allowed to classify cerebral
palsy patients according to their walking ability. The lack of sensitivity in detection of
changes and the absence of a global evaluation of the patient, justify the search for new
assessment tools. The three objectives of this work are: 1. To present the Walking Ability
Level Classification System (WALCS); 2. To show the inter-observer concordance study
performed; 3. To expose the implementation guidelines for its practical use.
Patients and Methods:
This system consists of two distinguished components: the first, subclassifies functional gait
abilities into different levels according to walking or transfer skills and the degree of
assistance required, and the second, analyzes the bio-psycho-social factors that condition
multilevel orthopedic surgery. Focusing on preoperative surgical assessment, an evaluation
framework was built by an interdisciplinary team. An inter-observer concordance study was
held to obtain the first insight.
Results:
14 participants studied the medical reports and video gait laboratory images of 10 cases. The
concordance kappa index was 0.76 for gait ability level, and for bio-psycho-social
assessment, 0.79 for biological, 0.69 for the psychological, and 0,64 social factors. In order to
facilitate its use, new practical application guidelines are shown.
Conclusions:
WALCS provides a new assessment framework that gathers patients’ walking abilities and
limiting factors for surgical orthopedic treatment. The initial inter-observer agreement rate
endorsed further intra- and inter-observer studies, as well as multicenter studies that, aided by
new practical application guidelines, have the potential for robust cross-validation.
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Daily Functioning in Children with Developmental Coordination Disorder. How Do
Learning, Performance and Participation Correlate?
L. Delgado-Lobete1, R. Montes-Montes2.
1
Facultad Padre Ossó (University of Oviedo), Oviedo, Spain; 2University of A Coruña, A
Coruña, Spain.
Introduction.
Children with Developmental Coordination Disorder (DCD) struggle with functioning of
motor-based activities of daily living (ADL). However, little is known about the specific
inter-relationships between ADL learning, performance and participation or about how these
aspects contribute to predict each other.
Patients and methods.
We explored a sample of 62 children with probable DCD (p-DCD) as identified by the
Spanish country-adjusted cutoffs of the Developmental Coordination Disorder Questionnaire
(p-DCD n=26 [5-10 years old; girls=30.8%]; severe p-DCD n=36 [5-10 years old;
girls=50%]). Learning, performance and participation of 23 motor-based ADL were assessed
with the DCDDaily-Q. According to recent evidence, we hypothesized that both learning and
participation would predict performance, and that learning and performance would predict
participation. Multiple backward stepwise regression analyses were performed to explore the
predictive values of these relationships.
Results.
In the p-DCD group, delayed learning significantly predicted poor performance of motorbased ADL (adjusted R2=0.358), but both delayed learning and reduced participation
predicted poor performance in the severe p-DCD group (adjusted R2=0.671). Poor
performance contributed to predict participation in both groups (p-DCD adjusted R2=0.103;
severe p-DCD adjusted R2=0.541).
Conclusions.
Learning, performance and participation of everyday activities in children with DCD show a
complex and intertwined relationship, with different displays according to the child’s motor
coordination difficulties. These findings further support the activity deficit hypothesis and the
mediating role of motor performance regarding participation in children with motor
coordination difficulties as proposed by recent research. This study highlights the need for
early and tailored intervention to promote participation.
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Capturing participation patterns among transition-aged youth with visual impairments
M. Ryan, S. Shahin, D. Anaby.
McGill University, Montreal, Canada.
Introduction:
Research on participation patterns of transition-aged youth with visual impairment is
scarce. This study examines the usefulness and applicability of the newly developed YPEM (Youth and Young-adult Participation and Environment Measure) in capturing
participation patterns among this population.
Patients and methods:
A sequential explanatory mixed-methods design was employed among youth with visual
impairment involving two consecutive remote sessions one week apart. In session 1, the YPEM and the QQ-10 questionnaire were administered (QUAN). In session 2, youth reflected
on their Y-PEM results via an individual semistructured Stimulated Recall Interview (QUAL). Thematic analysis of qualitative
data and descriptive analysis of quantitative data were integrated through a narrative
summary.
Results:
Eleven youth (3 females, 8 males) aged 17-24 (x̄=21, SD=2.6) from French and
English communities participated. A mean value-score of 77% (SD=10.4) and burden-score
of 19% (SD=5.6) on the QQ-10 reflected the Y-PEM's perceived value. This was confirmed
through youth’s report that the Y-PEM is well-structured, organized, comprehensive, and
could be used to capture participation patterns, set participation-based goals, and show
progress over time. Three themes emerged from the qualitative analysis. Insights on
participation revealed increased awareness of participation patterns
and environmental factors impacting participation. This led to a reflective evaluation of their
situation involving the recognition of intrinsic processes and management
of obstacles. Finally, approaches to participation elucidated the strategies used in
their decision-making process about whether to pursue participation.
Conclusion:
Findings suggest the Y-PEM is useful and applicable in capturing participation patterns and
identifying environmental supports/barriers for this population.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

OC-108
Characterization of participation at home of infants with and without biological risk in
the first year of life.
B.H. Brugnaro, R.W.F. De Abreu, B.N. Verdério, C.R.G. Lima, M.M. Dos Santos, N.A.C.F.
Rocha.
Federal University at São Carlos, São Carlos, Brazil.
Introduction:
Participation has been the main outcome of biopsychosocial health practice, but is still little
explored in infants in the first year of life. We aimed to compare the participation at home of
infants with and without biological risk (BR) in the first year of life.
Patients and Methods:
Study observational and cross-sectional (ethical approval: 31256620.5.0000.5504).
Participated in the study 28 typical infants (mean age 6.4 months) and 54 with BR (mean age
5.6 months). Criteria for BR infants: Gestational age (GA)<36 weeks; low weight at birth;
apgar<7 in the 1st/5th minute; neonatal asphyxia; use of oxygen therapy; resuscitation or
prolonged hospitalization. Criteria for typical infants: GA>37 weeks; birth weight>2.500g;
uncomplicated birth. Caregivers answered by voice call the Young Children's Participation
and Environment Measure, which assesses the frequency and involvement in participation at
home in the domains of basic care routine (A), housework (B), organized interactive play (C)
and socialization (D). We compared both groups using Mann-Whitney test, using SPSSV24.0, with a significance level as 5%.
Results:
The BR group had a significant lower frequency of participation in domains A
(U=899.00;p=0.042) and B (U=1089.50;p=0.001); and less involvement in domains B
(U=1065.50;p=0.002) and D (U=966.50;p=0.019).
Conclusions:
Infants with BR participated less in routine activities such as feeding, clothing, bathing, and in
household chores and taking care of family’s member, indicating experience limited when
compared to typical infants. In addition, they are less involved in chores activities, and in
socialization, which may represent less opportunity to engage, probably due to family's
attitudes.
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Supporting Participation of Children with and without Neurodevelopmental Conditions.
The Role of Social and Physical Environment.
L. Delgado-Lobete1, N. Blanco-Martínez2, S. Santos-Del-Riego2, R. Montes-Montes2.
1
Facultad Padre Ossó (University of Oviedo), Oviedo, Spain; 2University of A Coruña, A
Coruña, Spain.
Introduction.
About 9% school-aged children present with a neurodevelopmental disorder, which
significantly compromises participation. Research suggest that social and physical
environment may enhance or reduce participation, but it is yet unknown how this influence
inter-relates with neurodevelopmental status.
Patients and methods.
Twenty children with a clinical diagnosis of a neurodevelopmental disorder (ASD=50%;
motor coordination/psychomotor disorders=25%; ADHD=15%; pervasive developmental
disorder=10%) and twenty typically developing sex- and aged-matched children were
included. Daily participation across home, community, school and instrumental activities was
measured using the Child and Adolescent Scale of Participation. Environmental barriers were
assessed using the Child and Adolescent Scale of Environment. Sociodemographic data (i.e.,
age, sex, family education level, living area, etc.) were collected using an ad-hoc
questionnaire. A linear backward stepwise regression model was used as the main statistical
strategy to identify predictors of participation.
Results.
Children with neurodevelopmental conditions reported more social and physical barriers than
typically developing peers (Glass’s delta=3.81, p<0.001). Environmental barriers were
strongly and significantly associated with participation across home, community, school, and
instrumental living activities (r=0.594-0.819, p<0.001). The final model included
environmental barriers, neurodevelopmental status and mother education level, which
altogether explained more than 75% of the variance in daily participation (adjusted
R2=0.762). Environmental barriers accounted for most of the variance in participation, even
more than presence of neurodevelopmental disorders.
Conclusions.
While children with neurodevelopmental disorders display more restrictions in participation,
these findings suggest that social and physical environment factors play a decisive role on
daily participation in both children with and without neurodevelopmental conditions.
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Driving a wheelchair: you need to train to master the task
K. Groleger Srsen, S. Korelc Primc, D. Brezovar, L. Kostanjsek, A. Merhar.
University rehabilitation institute of Republic Slovenia, Ljubljana, Slovenia.
Introduction:
To enhance the functioning and participation, children using wheelchairs need to be efficient
in driving skills, including engagement in traffic. None of available tests felt focused enough
to those skills, so we decided to develop a new one.
Patients and methods:
Test includes four subscales, 32 items for active wheelchair (AW) users - managing
wheelchair, basic and advanced driving skills, skilful driving and traffic and additional one
for electric-powered wheelchair (EPW) users, evaluated on a 4-point scale. In the pilot testing
protocol, we invited children, who were referred to children’s department in the period from
July 2019 to September 2021.
Results:
40 children (32 boys), with average age 8,3 years were included; 20 used AW, 20 EPW.
Children using EPW scored significantly lower than those using AW in all four subscales
(p<0.001). In average children scored lower in management of AW and advanced driving
skills, achieving up to 43.5 % and 46.2 % of maximal score (15.2% and 45.7 % of EPW
maximal score). 20 children were referred to 10 days specific training program to improve
their skills. Mean total improvement in AW group was 2,5 points (N=8) and 3,2 points in
EPW group (N=12).
Conclusion:
The test is very helpful in identifying skills that need to be trained. It well discriminates
among driving skills of AW and EPW users. It looks sensitive enough to detect a small
change in skills after the focused training program. Psychometric features of test are to be
tested in the future.
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Tailor-made tricycles in rehabilitation
B. Gjessing, A. Nyquist, R. Jahnsen.
Beitostølen Healthsports Centre, Beitostølen, Norway.
Introduction
People with physical disabilities are far less active than recommended. Some need adapted
equipment to participate in physical activity and many are motivated for cycling on a tailormade tricycle. In Norway, people with long-lasting disabilities can apply for such equipment.
The research question in this study was: Does the acquisition of an adapted tricycle lead to
better cycling outcomes, and are there differences associated with the application procedure?
Patients and methods
An observational study was conducted. Cohorts of participants applying for an adapted legdriven tricycle via (1) rehabilitation centres or (2) local therapists. Questionnaires were
answered electronically before applying and after having had the opportunity to use the new
tricycle for at least 3 weeks. Fifty participants (54% women) aged 5-79 years (M = 31.5) with
diverse disabilities responded. Non-parametric analyses were conducted in SPSS.
Results
Forty-seven participants (94%) used their tricycle. Results showed a significant positive
change in cycling frequency, cycling performance and satisfaction with cycling (p < .01). The
group of participants who applied at a Healthsports Centre reported higher performance and
satisfaction with cycling both after testing them (pre-test) and after having used their new
tricycles for some weeks (post-test).
Conclusion
Acquisition of an adapted tricycle led to a higher amount of cycling, better cycling
performance and higher satisfaction with cycling. The highest scores were seen among those
who apply via a Healthsports Centre.
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PERRIN Next Step: Better Together from Knowledge to Active practice
M. Bult-Mulder1, M. Ketelaar1, J. Voorman2, M. Willems-Op Het Veld3, T. De Lange4, C.
Gerrits5.
1
Center of Excellence for Rehabilitation Medicine; UMC Utrecht Brain Center, University
Medical Center Utrecht, and De Hoogstraat Rehabilitation, Utrecht, Netherlands;
2
Department of Rehabilitation, Physical Therapy Science & Sports, UMC Utrecht Brain
Center, University Medical Center Utrecht, Utrecht, Netherlands; 3CP Nederland
(association for people living with cerebral palsy in the Netherlands), Houten, Netherlands;
4
Member Working group PERRIN Next Step, Utrecht, Netherlands; 5Vogellanden, Center for
Rehabilitation, Zwolle, Zwolle, Netherlands.
Introduction
Knowledge from scientific studies often remains confined to scientific papers instead of
aiding patients and healthcare professionals in daily practice. In the research program
PERRIN, children with cerebral palsy (CP) have been followed longitudinally (0-35 years of
age), focusing on the development of activities and participation. Knowledge on
developmental trajectories and determinants of activities and participation was provided. The
goal of PERRIN Next Step is to translate this knowledge into high quality tools enabling
people with CP, parents and professionals to actively use the knowledge in daily life and
clinical practice and facilitate Shared Decision Making (SDM).
Patients and methods
In PERRIN Next Step adolescents and young adults with CP, parents, professionals and
researchers work together in an iterative co-creation process to translate knowledge into
information and tools.
Results
The result of the PERRIN Next Step project is an interactive website that shares knowledge
about the development of children, youth and young adults with CP. This website will
facilitate personalized information including developmental curves for various domains,
background information, infographics and experience stories. The proces of co-creation
contributes to a perfect fit between the website, tools and needs of end users. Co-creation also
leads to active participation in the implementation process of all involved.
Conclusion
The iterative co-creation process is a solid method for translating and implementing
longitudinal knowledge on the development of CP. The co-creation process leads knowledge
translation better tailored to the needs in daily practice.
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Introducing PRISM to clinical practice in residential neurorehabilitation setting for
severe Acquired Brain Injury (ABI)
L. Wales1, R. Forsyth2, G. Kelly1.
1
The Children's Trust, Tadworth, United Kingdom; 2Newcastle University, Newcastle, United
Kingdom.
Introduction
Neurorehabilitation is a complex and multi-facetted intervention. Evaluating outcomes is
challenging with little known of the components of the programme delivered. PRISM is a
new tool to capture rehabilitation input.
Aim:to explore the introduction of PRISM for a cohort of severe paediatric ABI
Patients/Methods
The multidisciplinary team in one centre completed PRISM monthly using consensus to
identify priority rehabilitation ingredients that week (child/family active practice; child/family
explicit learning of strategies; child/family mental wellbeing; advocating for child in
community; other management; equipment/adaptations).
Results
Six months data (n=20). Average age at injury 9yrs, average time since injury 23wks.
A variety of PRISM profiles were captured, some with a bias towards active practice, others
towards emotional health. Case example illustrates activities early in the placement - child
active practice (0.17); child’s learning of explicit knowledge (0.35); community
professionals’ learning explicit knowledge (0.07); other management of child activity and
function (0.41). PRISM captures a change in priority later in the programme with greater
time spent on child active practice (0.59); more time on community professionals’ explicit
learning (0.16); and a new priority of advocating for child/family in community (0.25).
Further examples demonstrate a decrease in active practice in favour of other supports for the
child.
The team found PRISM calculator tool easy to use.
Conclusion
PRISM captures individualised/dynamic rehabilitation input offered to children with differing
needs following severe ABI. This tool facilitates team and family discussion about
rehabilitation priorities.
Research is required to explore the relationship between PRISM inputs and child/family
outcomes.
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Cerebral Palsy as an Underlying Cause of Death.
M. Peterson, A. Wilson, E. Hurvitz.
University of Michigan, Ann Arbor, United States.
Introduction: The objective of this study was to examine temporal trends in cerebral palsy
(CP) as the underlying cause of death overall in the US.
Patients and Methods: National cohort from the Centers for Disease Control and Prevention
Wide-ranging Online Data for Epidemiologic Research database from 1999 to 2019. The
underlying cause of death was determined using the International Statistical Classification of
Diseases and Related Health Problems, Tenth Revision (ICD-10 code G80, Infantile CP)
based on death certificate adjudication.Crude mortality rates, age-adjusted mortality rates
(AAMRs), and 95% confidence intervals were calculated for adults with CP from 1999-2019.
Results: Between 1999 and 2019, there were 25,138 deaths where CP was listed as the
underlying cause of death. There was a steady increase in deaths attributable to CP in both
crude mortality rates and AAMRs from 1999-2019, with the highest rates occurring in 2019.
Most deaths attributed to CP occurred in large metropolitan areas (n=866 [45.8%]) followed
by medium and small metropolitan areas (n = 653 [34.5%]), and rural areas (n = 374 [19.7%]);
however, the crude mortality rates were significantly higher among rural areas. The highest
co-occurring causes of death were other diseases of the nervous system (36.4%), diseases of
the respiratory system (17.2%), symptoms, signs, and abnormal clinical and laboratory
findings (15.3%), and diseases of the circulatory system (8.2%).
Conclusions: Labeling a cause of death as CP must be accompanied with other mechanisms
leading to death in this population, to bolster our understanding of the natural history of this
condition.
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ARRoW-CP: Gait rehabilitation with an Active Video Game for Children with Cerebral
Palsy. Preliminary results
A.L. Guinet1, G. Bouyer2, S. Otmane2, E. Desailly1.
1
Fondation Ellen Poidatz, Saint Fargeau Ponthierry, France; 2Université Paris-Saclay, Univ
Evry, Evry, France.
Introduction.
The International clinical practice guideline recommends overground gait training (OGT) to
improve walking capacity in children with cerebral palsy (CP). Interventions in enjoyable and
fun ways have also shown positive effects. To improve gait rehabilitation after Single-Event
Multi-Level Surgery, we have developed an Active Video Game (AVG), ARRoW-CP, which
incorporated motor learning theories and audio-visual feedback to perform a 4-week intensive
OGT.
Patients and Methods.
The ARRoW-CP study is a randomized clinical controlled trial. A total of 14 children and
adolescents in the age of 12–18 years with CP will be included. The minimum time between
surgery and inclusion is 7 weeks and participants have a Functional Mobility Scale 50 meters
rating superior or equal to 2. Intervention group participates in OGT with ARRoW-CP.
Control group has treadmill gait training. Outcomes are 6-Minutes Walk Test and Muscle
Power Sprint Test. Enjoyment is assessed with the Physical Activity Enjoyment Scale.
Results.
First qualitative results (N=7) showed a significant improvement for 6MWT and MPST in
both groups. Children had a linear progression in WS between each session and weeks.
Enjoyment and motivation were higher in the ARRoW-CP group. All participants completed
the overall protocol, except one in the control group.
Conclusion.
Both groups have an evidence-based physical therapy training. In addition, ARRoW-CP
combines multiple ingredients of motor learning theories: context focused therapy, goaldirected training, task-specific, variable practice, high intensity, feedback during therapy
sessions and motivation of the patient. Study is in progress and preliminary results are very
encouraging.
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DIAGNOSTICS AND ASSESSMENTS:
BRAIN IMAGERY
P-001
Predictive power of combined neuro-developmental assessments for the early diagnosis
of cerebral palsy in high-risk infants
N. De Beukelaer1, E. Ortibus2, L. Mailleux1.
1
KU Leuven, Leuven, Belgium; 2UZ Leuven, Leuven, Belgium.
Introduction:
The Hammersmith Infant Neurological Examination (HINE) has been shown to validly
predict cerebral palsy (CP) in high-risk infants, and its predictivity increases when combined
with neuroimaging. Following international guidelines, the combined use of the HINE,
neuroimaging, and motor assessments is recommended for the early, accurate detection of CP
after five months corrected age (CA). However, the predictive power for combing these three
assessments is currently unknown.
Patients and methods:
High-risk infants with abnormal neuroimaging were retrospectively included. During clinical
follow-up at nine-months CA, the HINE was performed and, the Alberta Infant Motor Scale
(AIMS) and the Bayley Scales of Infant and Toddler Development (Bayley-III-NL) assessed
the motor development. Logistic regressions examined the predictive validity for CP.
Results:
Twenty-six infants were included (median GA 29 weeks). Five infants were diagnosed with
CP with a median HINEtotal score of 56. Overall, the HINEtotal score significantly predicted
CP. As the total score increased with one, the likelihood of having CP decreased with oddratio of 0.71 (95%-CI:0.52-0.97, p=0.03). The HINE correctly classified 90.9% of all
participants (sensitivity, 80% and specificity, 94.1%). Adding the AIMStotal score, the fineor gross-motor Bayley-III-NL scaled scores did not further improve the prediction model.
Conclusion:
These results confirmed that neuroimaging and HINE are good predictive tools for CP in
high-risk infants. However, the motor assessments used in routine follow-up did not further
increase the accuracy to predict CP. Future research involving larger samples is needed to
investigate the added value of motor assessments in the early CP diagnosis.
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Cortical brain and muscle activity to understand balance performance in Developmental
Coordination Disorder: a protocol
C. Johnson1, K. Klingels2, E. Verbecque2, P. Meyns2, A. Hallemans3.
1
University of Antwerp; Hasselt University, Wilrijk (Antwerp), Belgium; 2Hasselt University,
Diepenbeek (Hasselt), Belgium; 3University of Antwerp, Wilrijk (Antwerp), Belgium.
Introduction: Balance deficits are heterogeneous in Developmental Coordination Disorder
(DCD). Balance performance consists of different balance domains, each associated with
specific underlying neurological systems. In DCD, any of these domains can be affected, but
the control mechanisms are poorly understood. To understand these control mechanisms
underlying the actual balance performance, simultaneous registration of cortical brain and
muscle activity while performing functional balance tasks is required. Therefore, a protocol
for combining real-time registration of muscle and cortical mirror neuron system (MNS)
activity during functional balance tasks in children with DCD, CP and TD is introduced.
Patients/Methods: Children with DCD, CP and TD (n=108) aged 5-10yr will perform
preselected tasks of the Kids-BESTest, representing specific balance domains.
Simultaneously, both functional Near-Infrared Spectroscopy (fNIRS) and surface
electromyography (sEMG) are recorded. The selected tasks are: leaning with eyes closed
(stability limits/verticality), single-leg-stance and alternate stair touching (anticipatory
balance), in-place response and compensatory stepping backward (reactive balance) and
walking over obstacles (gait stability). Outcome measures of fNIRS are: (de)oxygenated
hemoglobin concentration changes in MNS: premotor, inferior and superior parietal cortex
and supplementary motor area. For sEMG following outcome measures are determined: coactivation patterns and onset latencies of the lower limb muscles.
Results: The protocol was already feasible in 19 children
Conclusion: Simultaneous registration of cortical MNS activity (fNIRS), muscle activity
(sEMG) and Kids-BESTest scores will help increase the understanding of the control
mechanisms underlying the heterogeneous balance problems in DCD. Consequently, first
steps will be made to confirm whether DCD shows deviant or delayed development.
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Macrocephaly in children, a rare disease - megalencephalic leukoencephalopathy with
subcortical cysts
M. Leanca, L. Padure, A. Oprea, A. Mirea.
"Dr. Nicolae Robanescu" National Rehabilitation Center for Children, Bucharest, Romania.
Objective: Megalencephalic leukoencephalopathy with subcortical cysts is a white matter
disorders that include a large head, motor disability, slow progression, occasional seizures and
distinctive changes in imaging studies.Two genes causing this disease have been discovered
so far, MLC1 and HEPACAM.
Methods: We report a 4 years old female patient with normal pregnancy and without
perinatal events, the second child of the healthy, unrelated parents. The girl presented
macrocephaly during the first year of life, but normal motor and cognitive development until
age of 3 years when the mother observed abnormal gait: walking is often unstable and the girl
falls frequently. The girl has a minor head trauma that induce temporary deterioration
and prolonged unconsciousness and this was the reason why she presented to the doctor.
Results: The neurological exam showed macrocephaly, progressive cerebelar ataxia and
spasticity, the ability to walk independently is lost, dyshartria. The cerebral MRI showed
extensive white-matter changes in the brain with relative sparing of the deeper structures and
subcortical cysts in both temporal lobes. We performed Leukodystrophy and
Leukoencephalopathy Panel Plus and the patient is homozygous for MLC1 c.976T>C,
p.(Cys326Arg).
Conclusion: Megalencephalic leukoencephalopathy with subcostical cysts is a distinct
syndrome with clinical features and the gene defect has been identified and genetic counseling
can be offered accordingly.
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Morphometric analysis of the hand knob in children and adolescents with Neonatal
Brachial Plexus Palsy
R. Van Der Looven1, R. Gerrits2, M. De Muynck2, G. Vingherhoets2.
1
University Hospital Ghent, Ghent, Belgium; 2University Ghent, Ghent, Belgium.
Aim
The knowledge of the developing brain response to a Neonatal Brachial Plexus Palsy (NBPP)
remains fragmented. This study aims to investigate whether the upper limb impairment in
NBPP is associated with morphological differences of the hand knob area on the central
sulcus.
Method
Overall 82 typically developing left-handed children and adolescents, with and without rightsided NBPP, were recruited for an MRI case-control study. Following propensity score
matching, 27 controls (mean [SD] age 11y 8mo [4y6mo]; age range, 6y 6mo-21y 4mo; 13
females) could be matched with 28 cases (mean [SD] age 11y5mo [4y6mo]; age range, 6y
0mo-20y 9mo; 13 females). A surface-based computational approach was employed to
investigate the 3D morphology of the hand knob on the central sulcus.
Results
A significant main effect of hemispheric side on HKL was shown (F = 10.276; df = 1.54; p =
0.002), with a longer and more inferiorly sited end position on the dominant (right)
hemisphere. Compared with the controls, the NBPP had no significant group difference of
HKL and average HKD and showed a rightward HKD and HKL asymmetry compatible with
findings in natural left-handers. An increased average hand knob depth was found in male
subjects.
Interpretation
In NBPP children and adolescents, use-dependent plasticity of the hand knob length was
demonstrated. Interestingly, forced left-handedness at an early age due to NBPP results in an
asymmetry of hand knob morphology similar to that of natural left-handers. Aside from hand
skills and preference, males showed an increased hand knob depth.
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DIAGNOSTICS AND ASSESSMENTS:
COGNITIVE AND LANGUAGE ASSESSMENTS

P-005
Clinical application of the KABC-II: Can we trust reliability estimates based on
standardization data?
G. Renner1, D. Irblich2, A. Schroeder3.
1
Ludwigsburg University of Education, Ludwigsburg, Germany; 2Center for Social Pediatrics
kreuznacher diakonie, Simmern, Germany; 3Werner Otto Institut, Hamburg, Germany.
Introduction
The KABC-II is an individually administered measure of intelligence for children and
adolescents. The German adaptation is widely used in clinical settings and is supposed to
inform diagnoses, treatment planning, and placement decisions. These are high-stakes
applications that demand reliable assessment of cognitive abilities. So far, reliability of the
KABC-II has not been investigated in clinical samples, although testing children with
developmental or psychiatric disorders poses challenges due to attention deficits, problems in
self-regulation, limitations in access skills etc. that may impact reliability of test results.
Patients and methods
Data were obtained from clinical records in five Centers of Social Pediatrics in Germany.
Participants were 940 children (646 male, 294 female) ages 5 to 12 who had been assessed
due to various developmental or behavioral disorders. Age-specific reliability coefficients
were calculated for all core subtests.
Results
Age-specific reliability of the Fluid-Crystallized Index and the Mental Processing Index
ranges from .92 to .99. With one exception reliability estimates of the scales Fluid
Reasoning/Gf (rtt = .92 - .96), Learning/Glr (rtt = 97. - .98), Sequential/Gsm (rtt = .86 - .93),
Simultaneous/Gv (rtt = .95 - .97) and Knowledge/Gc (rtt = 94. - .98) can be considered good or
excellent. Subtest reliabilities range from .74 to .97.
Conclusion
Reliability estimates in a clinical sample were comparable to those presented in the manual of
the KABC-II. Reliability of the global scales of the KABC-II is excellent and meets the
requirements of clinical practice.
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Convergent validity of functional communication tools and spoken language
comprehension assessment in children with cerebral palsy
E. Vaillant1, K.J. Oostrom1, H. Beckerman1, R.J. Vermeulen2, A.I. Buizer1, J.J. Geytenbeek1.
1
AmsterdamUMC, Amsterdam, Netherlands; 2MUMC+, Maastricht, Netherlands.
Introduction
Functional communication is an important outcome measure in the comprehensive treatment
of children with cerebral palsy (CP). This study aimed to investigate the convergent validity
of functional communication tools and the relationship with language comprehension in
children with CP.
Patients and methods
In 138 children, divided into three developmental stages, (toddlers: 18mo-3;11y (n=59),
preschool children: 4;0-5;11y (n=37) and schoolchildren: 6;0-8;11y (n=42)) cross-sectional
data were collected. Communication Function Classification System (CFCS), subscales of
Caregivers Priorities and Child Health Index of Life with Disabilities-Dutch Version
(CPCHILD-DV) and Focus On Communication Under Six-34 questionnaire (FOCUS-34)
were administered as functional communication tools. Spoken language comprehension was
assessed with the Computer-Based instrument for Low motor Language Testing (C-BiLLT).
Pearson’s and Spearman correlation coefficients were calculated between functional
communication tools, and the C-BiLLT. Correlations were expected to be at least 0.60 for
good convergent validity.
Results
For the total sample but also per developmental stage lower CFCS levels were associated with
lower CPCHILD-DV and FOCUS-34 scores. Correlation coefficients exceeded 0.60 at all
developmental stages. Significant associations between CFCS, CPCHILD-DV, FOCUS, and
the C-BiLLT were established in all developmental stages (0.35-0.59(toddlers), 0.78-0.90
(preschool children), and 0.64-0.66 (schoolchildren).
Conclusions
In the total sample and per developmental stage, convergent validity between the functional
communication tools was confirmed. The CFCS, currently most broadly used in pediatric
rehabilitation, is an adequate tool to classify functional communication. However, additional
use of the FOCUS-34 or CPCHILD-DV is recommended for defining treatment goals and for
evaluation.
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Implementation of cognition follow-up programs for individuals with cerebral palsy and
spina bifida in Sweden
A. Alriksson-Schmidt.
Lund University, Skåne University Hospital, Lund, Sweden.
Introduction Early-onset disabilities that affect mobility can also affect cognition. However,
cognition is not always assessed in these individuals. The aim of this study was to describe
the implementation of two national, systematic, follow-up programs of cognition in
individuals with cerebral palsy (CP) and spina bifida (MMC) in Sweden.
Patients and Methods The guidelines adopted by the population-based, follow-up programs
for children with CP (CPUP) and MMC (MMCUP) are to offer cognitive assessments to all
children prior to school entry and at the age of 11-12 years. These programs are called CPCog
and MMCog. A developmentally appropriate Wechsler-scale, the Beery Buktenica
Developmental Test of Visual-Motor Integration, and the Behavior Rating Inventory of
Executive Functioning are the assessment tools included in CPCog and MMCog. All
healthcare regions are eligible to participate and the recommendation is that children at all
GMFCS-levels (CP) be offered assessments.
Results To-date, 493 children with CP and 62 children with MMC have undergone at least
one cognitive assessment and have had data entered into CPUP or MMCUP. Of the 21
regions, 16 (CPUP) and 11 (MMCUP) have had at least one regional habilitation unit
participate in the cognitive assessment programs.
Conclusion Implementation of CPCog and MMCog is slow. Nevertheless, more regions have
participated and more children have been assessed in the last two years than previously.
Parents need to be informed of the value of having their children undergo cognitive
assessments and habilitation units need to consider which children get access to cognitive
assessments at their clinics.
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Motor imagery in children with Cerebral Palsy and Developmental Coordination
disorder by using the Hand Rotation Task
G. Martini1, E. Bieber1, E. Beani1, K. Klingels2, H. Feys2, G. Cioni1, G. Sgandurra1.
1
IRCCS Fondazione Stella Maris, Pisa, Italy; 2KU Leuven, Leuven, Belgium.
Hand rotation task (HRT) is a paradigm of hand laterality judgment carried out to study the
Motor Imagery (MI) abilities in children. It has been investigated in children with DCD and
UCP, while there are fewer studies in diplegic forms of cerebral palsy (DCP) and in other
neurodevelopmental disorders (NDD).
We aim to study and analyse differences of MI abilities in different forms of
neurodevelopmental disorders using the HRT.
70 children (mean age: 10,13y, SD 2,61) with CP (both UCP and DCP), DCD and
miscellaneous forms of NDD and 54 (mean age: 8,81y; SD 2,05) age-matched typically
developing children were included. Response time (RT) and accuracy of the HRT were
considered as main measures. For the statistical analysis, General Linear Model (GLM)
analyses were carried out for the two main measures, using age, pathology and stimuli angles
as predictors. Moreover, for DCD the total movement ABC-2 and for CP the MACS levels
were added as predictors. Post-hoc comparisons were carried out for the different stimuli
angles.
All the variables in the model including all the children showed significant interactions in the
reaction time and in the accuracy. Moreover, in the post-hoc analysis all the angles were
significantly different, 180° showing the biggest impact. The addiction of predictors for DCD
group and for PC group increased the levels of R2.
The present study explores for the first time the abilities of MI in different pediatric
populations opening new perspectives for providing new treatment approaches for motor
learning.
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Psychometric properties of the Canadian English C-BiLLT, an accessible test of
language comprehension for children with severe motor and speech impairments
J. Bootsma1, F. Campbell2, D. Mccauley1, S. Hopmans1, D. Grahovac1, B. Cunningham3, M.
Phoenix1, O. Kraus De Camargo1, J. Geytenbeek4, J.W. Gorter5.
1
CanChild, McMaster University, Hamilton, Canada; 2School of Rehabilitation Science,
McMaster University, Hamilton, Canada; 3Western University, London, Canada; 4Amsterdam
University Medical Centers, Amsterdam, Netherlands; 5UMC, Utrecht, Netherlands.
Introduction. This study aims to 1) investigate the convergent and discriminant validity,
internal consistency, and test-retest reliability of the Canadian English version of the
Computer-Based instrument for Low motor Language Testing (C-BiLLT-CAN), and 2) to
explore feasibility of the C-BiLLT assessment for children with cerebral palsy (CP) and
severe motor and speech impairments in the Canadian health care context.
Participants and methods. Eighty typically developing children between 1.5 and 8.5 years
of age completed the C-BiLLT-CAN, the Peabody Picture Vocabulary Test-IV (PPVT-IV),
the receptive language sub-test of the New Reynell Developmental Language Scales
(NRDLS), and/or the Raven’s 2. To calculate the standard error of measurement and
intraclass correlation coefficient, 33 participants were re-tested with the C-BiLLT within three
weeks. Statistical analyses were performed to estimate convergent and discriminant validity,
internal consistency, and test-retest reliability. Feasibility was explored with nine participants
with CP.
Results. C-BiLLT-CAN’s convergent validity was good to excellent (Spearman’s rho >0.78)
and discriminant validity was higher than hypothesized (Spearman’s rho >0.8). Internal
consistency (Cronbach’s alpha .96), test-retest reliability (ICC >0.9), and measurement error
(SEM <5%) were excellent. The nine participants in the feasibility study used 10 different
access methods.
Conclusion. The C-BiLLT-CAN demonstrates good to excellent psychometric properties in a
sample of typically developing children, indicating it is an adequate test for measuring
language comprehension in English-speaking children. Preliminary data demonstrated some
technical and practical barriers for using the C-BiLLT in children with CP in Canada.
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P-010
Association Between Motor Competency and Attention in School-Aged Children: A SexBased Analysis
E. Cinar1, C. Fitzpatrick1, M. Lopes Almeida2, C. Camden1, G. Garon-Carrier1.
1
Sherbrooke University, Sherbrooke, Canada; 2Federal University of Rio Grande do Sul,
Porto Alegre, Brazil.
Introduction: Previous findings suggest that there are differences between boys and girls in
motor and attentional skills. Girls show lower motor competency than boys but outperform
boys on measures of attention. However, the interaction between sex and motor abilities on
attention remained unknown. As such, the current study investigated how association between
motor competency and attentional skills in school-aged children differs between boys and
girls.
Methods: Data were from the Quebec Longitudinal Study of Child Development
(female, n=514; male, n=452). Fine motor skills were rated by teachers, and locomotor and
object-control performance were measured by the Test of Gross Motor Development at age 6.
These predictors were regressed on attentional skills at age 6, while controlling for family
income, parent education, and visuospatial organization at age 3. Sex by motor competency
interactions in the prediction of attentional skills were tested using the PROCESS for SPSS.
Results: Sex (β=.11, p<.001), fine motor (β=.34, p<.001) and locomotor (β=.10, p=.009)
skills significantly predicted attentional skills. The interaction between sex and object-control
was significantly associated with attention; better object control skill was significantly related
to better attention in girls (p=.024) but not in boys (p=.492). Moreover, the fine motor skills
of both girls (p<0.001) and boys (p=0.03) predicted attentional skills, but association was
stronger in girls.
Conclusion: This study showed that fine motor and locomotor skills matter more for girls in
the prediction of attentional skills than for boys. Future studies should consider sex
differences when designing interventions to improve attention through motor activities.
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Can some perinatal risk factors influence general cognitive abilities in preterm
schoolchildren?

M.D.L.P. García-Martínez1, J. Sánchez-Caravaca2, J. Pérez-López3.
1
CDIAT (Center for Child Development and Early Intervention) and CRAE (Resource
Centers of the Educational Area) of the APSA Association (Alicante), Spain. Collaborating
member of the Early Intervention Research Group (GIAT) of the University of Murcia, Spain.,
Alicante y Murcia, Spain; 2Associate Professor of the Department of Evolutionary and
Educational Psychology and member of the GIAT, University of Murcia. Professor of
Secondary Education in Educational Orientation, in a Specific EOEP in Early Intervention,
Murcia, Spain., Murcia, Spain; 3University Professor (Evolutionary and Educational
Psychology) and director of the GIAT, University of Murcia, Spain., Murcia, Spain.
Introduction
In the present work it is wanted to know if there are perinatal risk factors that are associated with
the composite scores obtained on the Wechsler Scales in children who were born preterm and
received Early Intervention during the first 3 years of live.
Patients and methods
From the initial sample, at one month of life (N=48), for the present study there were 29 children
born preterm (17 boys and 12 girls). All children were assessed, retrospectively (at one month of
corrected age), with the perinatal risk index (PERI). The final sample (N = 26) was evaluated with
the Wechsler Scales when they reached the age of 9-11 years. Data were analyzed using multiple
regression analysis.
Results
The results show that the fact of not presenting medical problems associated with the CNS at
birth, having an adequate weight for gestational age, not suffering from congenital infections, nor
presenting findings in the electroencephalogram, could help to predict later better results in the
overall IQ score. In addition, low weight, gestational age, the presence of abnormalities in the
encephalogram, medical problems, findings in the CNS, intracranial hemorrhage, hypoglycemia
or the need for mechanical ventilation, could influence the values of the composite scores of
verbal comprehension, perceptual reasoning and working memory.
Conclusion
These results are discussed in the light of existing work on the subject, where it is evident that
presenting an adequate neurological development in the first moments of life, may be important
for later development.
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Conceptualizing, defining, and assessing pragmatic language impairment of preschoolers: a
scoping review protocol
A. Alduais1, M. Majorano1, C. Andrés-Roqueta2, P. Hamaguchi3, V. Persici1, F. Qasem4.
1
University of Verona, Verona, Italy; 2Universitat Jaume I, Castellón, Spain; 3Hamaguchi &
Associates Pediatric Speech-language Pathologists, Inc., California, United States;
4
University of Bisha, Bisha, Saudi Arabia.
Introduction: The last decades have witnessed a substantial and intensive production of
knowledge concerning the assessment of pragmatic language impairment (PLI) in children
and adults. However, this produced evidence is mixed and contradictory. It is unclear what
precisely a researcher could call a deficit related to PLI, what to assess, and how to best
diagnose it! The objective of this scoping review (ScR) is to disentangle the existing
competing explanations on conceptualizing, defining and assessing PLI in preschoolers.
Patients and methods: The ScR considers previously published and unpublished research on
the assessment of PLI. However, this ScR is limited to the preschoolers' population defined as
0-7 years old. This includes only preschoolers who manifest PLI regardless of their primary
disorder. It includes the analysis of published and unpublished papers, chapters, and books.
There is no specific instrument for collecting that data except consulting the PRISMA
checklist and the Cochrane and JBI to conduct an ScR (i.e., PRISMA-ScR). All types of
publications will be considered for conceptualizing and defining PLI. This scoping review has
been registered in the Open Science Framework (https://osf.io/9sxr6).
Results: Collating, summarizing, and reporting the results will be followed to present the
results. All the data will be presented using the JBI SUMARI and MAXQDA 2020 software.
All these tables, flowcharts, and meta-aggregative flowcharts will serve to show the current
competing views among researchers in conceptualizing, defining, and assessing PLI in
preschool children. The synthesis will attempt to identify the reasons for these competing
views.
Conclusion: NA
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Disentagling the association of motor competency with math and language-related
school readiness and academic achievement
E. Cinar1, C. Fitzpatrick1, M.L. Almeida2, C. Camden1, G. Garon-Carrier1.
1
Sherbrooke University, Sherbrooke, Canada; 2Federal University of Rio Grande do Sul,
Porto Alegre, Brazil.
Introduction: Fine motor skills are associated with better school readiness. Gross motor
skills also predict participation in classroom activities and better scholastic attainment.
However, the combined contribution of gross and fine motor skills to school readiness and
academic achievement remains unexplored. This study investigated how fine and gross (i.e.,
locomotor, object-control) motor skills at kindergarten predict school readiness in math and
language, and later achievement in grade 2.
Methods: Participants (n=966) were from the Quebec Longitudinal Study of Child
Development, a longitudinal population-based study. Fine motor skills at 6-year-old,
achievement in math, reading and writing at 7-years-old were rated by teachers. Gross motor
skills, number knowledge, and receptive vocabulary were measured at 6-year-old by Test of
Gross Motor Development, Number Knowledge Test, Peabody Picture Vocabulary Test
respectively. Multiple regression analyses were conducted to examine associations of fine and
gross motor skill with receptive vocabulary, number knowledge, and later achievement,
controlling for sex, family income, mother’s educational attainment, and pre-school scores on
receptive vocabulary, visuospatial organization, and number knowledge.
Results: Better fine motor skills significantly and positively predicted performance in number
knowledge (β=.16), and achievement in math (β=.18), reading (β=.21), and writing (β=.22).
Higher scores in object-control improved achievement in reading (β=.10) and writing (β=.09)
while higher score in locomotion predicted better receptive vocabulary (β=.07).
Conclusion: This study suggests that fine and gross motor skills make unique contributions to
verbal and math achievement and these results shed light on how future studies investigating
early interventions should consider these skills distinctly.
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Impact of the level of perinatal risk on reading abilities in preterm schoolchildren.
M.D.L.P. García-Martínez1, J. Pérez-López2, J. Sánchez-Caravaca3.
1
CDIAT (Center for Child Development and Early Intervention) and CRAE (Resource
Centers of the Educational Area) of the APSA Association (Alicante), Spain. Collaborating
member of the Early Intervention Research Group (GIAT) of the University of Murcia, Spain.,
Alicante y Murcia, Spain; 2University Professor (Evolutionary and Educational Psychology)
and director of the GIAT, University of Murcia, Spain., Murcia, Spain; 3Associate Professor
of the Department of Evolutionary and Educational Psychology and member of the GIAT,
University of Murcia. Professor of Secondary Education in Educational Orientation, in a
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Introduction: In the present work it is wanted to know if the learning of reading, in school
children born preterm, can be affected by the level of perinatal risk.
Patients and methods: From the initial sample, at one month of life (N=48), for the present study
there were 29 children born preterm (17 boys and 12 girls). All children were assessed,
retrospectively (at one month of corrected age), with the Perinatal Risk Index (PERI). The
definitive sample (N=26) was evaluated with the Magallanes Scale Test for Reading and Writing
(EMLE), when they reached the age of 9-11 years. To analyze the association between the
variables, contingency tables were made and the X2 statistic was calculated.
Results: First, in the decoding subtest, the analysis shows that the errors made or the level reached
by children born preterm do not depend on the level of perinatal risk, although from the clinical
point of view, there is clinical relevance. Secondly, in the levels of achievement for the reading
speed shown by the children, statistical significance was reached. Finally, the level of perinatal
risk does not seem to be associated with the level of reading comprehension.
Conclusion: These results are discussed in the light of existing studies on the subject, where,
despite the great heterogeneity found in the population of children born preterm in school age,
difficulties in executive functioning and the influence of some perinatal risk factors such as
medical or respiratory problems or congenital infections are evident.
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Is there a link between congenital motor nystagmus and developmental coordination
disorder?
E. Van Rossem.
Inkendaal, Vlezenbeek, Belgium.
Introduction
Infantile nystagmus or congenital nystagmus is a nystagmus which appears in the first 6
months of life. The incidence is about 1 on 3000-6000 births. Broadly we subdivide
congenital nystagmus into two categories : congenital sensory nystagmus in which there is a
problem with visual input to the brain and congenital motor nystagmus or idiopathic infantile
nystagmus in which there is neither an eye problem nor central visual impairment. There have
been advances in understanding mechanisms underlying mechanisms and mutations in PAX6
and FRMD7 and other genes have been described.
Developmental coordination disorder ( DCD ) is the term used in DSM-5 to refer to a
condition in which an individual has severe difficulties in learning everyday motor skills,
which cannot be explained by physical,sensory or intellectual impairment. The main features
of this condition are clearly described in DSM-5.
Patients
Three children known with congenital motor nystagmus presented to our clinic because of
problems in schoolperformance and participating in sportclubs. They were all three diagnosed
with DCD.
Results
We searched the literature to examine the hypothesis that there might be a relation between
congenital nystagmus and DCD.
Conclusion
We will need more information to understand the relation between those two entities. I might
suggest we need to pay more attention to the neurodevelopment of children with congenital
motor nystagmus.
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DIAGNOSTICS AND ASSESSMENTS:
DEEP LEARNING AND BIG DATA

P-016
A Scoping Review of Participation as Operationalized in Pediatric Re/habilitation
Research Using Artificial Intelligence
V.C. Kaelin1, M. Valizadeh2, Z. Salgado3, J.G. Sim4, D. Anaby5, A. Boyd6, N. Parde2, M.A.
Khetani3.
1
Rehabilitation Sciences, University of Illinois at Chicago, Chicago, United States;
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Computer Science, University of Illinois at Chicago, Chicago, United States; 3Occupational
Therapy, University of Illinois at Chicago, Chicago, United States; 4Children's Participation
in Environment Research Lab, University of Illinois at Chicago, Chicago, United States;
5
School of Physical and Occupational Therapy, McGill University, Montreal, Canada;
6
Biomedical and Health Information Sciences, University of Illinois at Chicago, Chicago,
United States.
Introduction. There is increased interest in using artificial intelligence (AI) for participationfocused pediatric re/habilitation. To ensure consistent interpretation of research findings
across studies, the construct ‘participation’ needs to be clearly defined and uniformly applied.
The purpose of this scoping review was to understand how the construct of participation is
operationalized in pediatric re/habilitation using AI and to what extent it aligns with
contemporary definitions of child and youth participation (i.e., attendance and behavioral,
emotional, and cognitive involvement).
Patients and methods. We conducted a scoping review of literature published in PubMed,
PsycINFO, ERIC, CINAHL, IEEE Xplore, ACM Digital Library, ProQuest Dissertation &
Theses, ACL Anthology, AAAI Digital Library, and Google Scholar. We focused on
participation assessment approaches using AI to examine its operationalization. Documents
were screened by 2-3 independent researchers following a systematic procedure.
Results. 21 out of 3406 documents were included. Studies using AI to capture participation
mainly used annotated observations (n=20; 95%). Child or youth perspective were not
integrated in the assessment approaches, and only one included the caregiver perspective. Inperson assessment approaches were most common (n=17, 81%) as well as the use of machine
learning (n=20; 95%) and computer vision (n=13; 62%). All assessment approaches captured
behavioral involvement, and none captured attendance, emotional or cognitive involvement.
Twelve captured aspects not included in contemporary frameworks of participation.
Conclusion. Results suggest need for future research on remotely administered applications of
AI to capture participation aligned with the contemporary definition of participation and
inclusive to the child and youth perspective.
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DIAGNOSTICS AND ASSESSMENTS:
MEASURES, ESPECIALLY OF FUNCTION AND PARTICIPATION

P-017
ADCI: Mobile Application for the Assessment of Pediatric Chronic Pain
M. Sierra-Ramón, A. Domínguez-García, A. Santos-Lozano, M. Pico, C. Matey-Rodríguez.
Miguel de Cervantes European University, Valladolid, Spain.
Introduction
The estimated worldwide prevalence of chronic pain in children is between 11 and 38%. They
have worse academic performance and higher risk of social exclusion than their healthy
peers. However, most health professionals seem to show inadequate knowledge and attitudes
to the assessment and treatment of pediatric chronic pain (PCP). For these reasons we aimed
to create a protocol to ease pain assessment through a mobile application accessible for both
professionals and family members.
Patients and Methods
We followed the PedIMMPACT recommendations to identify the areas we should evaluate at
the PCP (1). WOS and PubMed databases were used to identify the best tools for assessing
these areas, and they were integrated into our mobile application.
Results
We developed ADCI, a mobile application for the evaluation of the PCP, including the
assessment of pain location (body map by regions), pain intensity (scale of Wong-Baker
faces), physical performance (Inventory of Functional Disability), sleep quality (Scale of
Sleep Disturbance for Children) and quality of life (Kid-Screen 52).
Conclusion
Since the absence of adequate support for the evaluation of the PCP, new tools are needed.
The appearance of mHealth technology allows more frequent and easy monitoring of various
conditions or pathologies. In this way, ADCI offers a complete assessment and evaluation of
the changes of the PCP.
References
1. McGrath PJ, Walco GA, Turk DC, Dworkin RH, Brown MT, Davidson K, et al. Core
outcome domains and measures for pediatric acute and chronic/recurrent pain clinical trials:
PedIMMPACT recommendations. J Pain. 2008;9(9):771-83.
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Assessment of levels of physical activity in children with developmental coordination
disorder
J. Cavalcante Neto1, T. Draghi2, E. Tudella2.
1
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Introduction: Developmental Coordination Disorder (DCD) is a deficit in motor
performance, with several consequences in daily, academic, and leisure activities. In addition,
children with DCD have difficulty engaging in sports or physical education classes,
particularly due their lower motor competence when compared to their skilled peers.
Consequently, they often experienced sedentary behavior. Aim: To estimate the levels of
physical activity in schoolchildren with developmental coordination disorder compared to
children with typical development. Methods: It was a cross-sectional study, carried out with
190 children with developmental coordination disorder (aged 7-10 years, 100 boys) and 139
children with typical development (aged 7-10 years, 55 boys) enrolled at public and private
schools, in Brazil. We used the Movement Assessment Battery for children - 2 (MABC-2) to
evaluate the children’s motor performance and the Physical Activity Questionnaire for
Children (PAQ-C) to assess their levels of physical activity. Results: The majority of children
were classified as sedentary (75.1%), however regarding the levels of physical activity, no
significant differences were observed between groups (p = 0.52). Conclusion: Our results
attested that low levels of physical activity are commonly present in the routines of children
participating in this study, regardless of motor performance related to DCD. This study
highlights how important physical activity must be as a public health issue, particularly during
childhood.
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Introduction
The MABC-2 Checklist is the most widely used screening tool for DCD, however it has not
been widely validated cross-culturally. The aim of our study was to do so by examining the
psychometrics of the MABC-2 Checklist in the Czech school environment.
Patients and methods
Content validity of the MABC-2 Checklist was assessed by 16 experts on motor development
and expressed as a scale validity index (S-CVI/Ave). Data on feasibility was obtained by
focus groups involving 12 classroom teachers. The motor skills of 155 primary school-aged
children (aged 7–11y; 86 males) were assessed on both the MABC-2 Test and Checklist
(teacher and parent administered). Sensitivity and specificity were set with cut-off on 5th and
16th percentile. Convergent validity was indexed by Spearman’s rank correlation coefficient
and inter-rater reliability by intraclass correlation (ICC).
Results
Content validity reached a satisfactory level on the second round of expert panel (SCVI/Ave=0.92). Classroom teachers described the MABC-2 Checklist as clear, objective and
logically structured, and its administration as comprehensible and fast. When screening for
DCD, acceptable sensitivity was shown for teachers’ ratings only with a cut-off at the 5th
percentile, while specificity was generally low. Correlation between the MABC-2 Test and
Checklist was significant (p<0.001) but low in parents’ (rS=- .29) and teachers’ (rs =- .31)
ratings, while inter-rater reliability was moderate (ICC= .60).
Conclusion
The MABC-2 Checklist is a valid adjunct when used by teachers to screen children for severe
DCD and appears to be appropriate cross-culturally in the Czech school context.
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Introduction: The successful participation of children with developmental coordination
disorder (DCD) has important obstacles, as a consequence of poor motor performance
followed by a frustration feeling and a preference for physical inactivity, especially in the
school and physical education classes. However, no specific questionnaire has been
developed to assess children’s participation in physical education classes, particularly with a
focus on DCD. Since physical education classes at schools may be heterogeneous and
children with DCD are more likely to do not take these classes, we developed the
Developmental Coordination Disorder Physical Educational Classes Participation
Questionnaire (DCD-PEPQ).
Aim: To develop and assess the content validity of the DCD-PEPQ.
Methods: The instrument has 25 questions, divided into two sections: 1 - Children's
participation profile; and 2 - Physical education classes profile. Content validity included five
experts' judgments on the importance of the items, clarity of language and feasibility. Content
validity coefficient (CVC) was used for the analyses.
Results: The item level CVC ranged from 0.71 to 0.97 and the scale-level was 0.86 in the
first version of the DCD-PEPQ. After corrections suggested by the experts, a current version
of the instrument showed the item-level CVC ranging from 0.95 to 1.00 and the scale-level
was 0.99.
Conclusion: The DCD-PEPQ showed appropriate content validity. Our findings support
further psychometric steps, including reliability and reproducibility analyses with physical
education teachers at schools to evaluate children’s participation at their physical education
classes, particularly those with DCD in the real world.
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Introduction
Deficits in postural control due to cerebral palsy (CP) appear to be related to performance
difficulties in this population. Among these deficits are alterations in trunk control and
balance problems.
Respectively, to measure this we have the Spanish versions of the Trunk Control
Measurement Scale (TCMS) and the Pediatric Balance Scale (PBS).
The aim of the present study is to analyse the relationships between the level of trunk control,
balance and topographic distribution of CP.
Patients and methods
Children with CP aged 8-15 years, able to sit without support and who had not received
surgery in the previous 6 months participated in the study.
The TCMS scale was used to measure trunk control, the PBS to measure balance and data on
topographical distribution were collected by clinical history.
Results
Data from 15 participants with a mean age of 11.27 years (2.5 SD) were analysed.
The TCMS total score showed a significant and large magnitude direct correlation with the
PBS total score (Rho=0.717; p<0.01).
Patients with hemiparesis obtained higher TCMS scores than those diagnosed with
tetraparesis. The correlation between topographical distribution and TCMS score was
indirectly significant and of large magnitude (Rho=-0.671; p<0.01).
Conclusion
Patients who showed better balance for standing and transfers also showed better trunk
control in a seated position. There appears to be an inverse relationship between greater extent
of involvement and lower TCMS scores, with greater topographical involvement being
associated with poorer trunk control. These relationships can be taken into account when
developing specific intervention programmes.
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Introduction: Young people with disabilities continue to experience employment
restrictions. The utility of the newly developed Workplace Participation setting of the Youth
and Young-adult Participation and Environment Measure (Y-PEM) needs to be investigated.
Patients and methods: Four focus groups were conducted with 11 stakeholders (7 clinicians; 3
community-based employment consultants/advocators, 1 employed young adult with lived
experience) through videoconferencing. Open-ended questions regarding Y-PEM's
interpretation, meaning and relevance, based on the model of clinical utility, were
used. The transcribed data were analyzed by two investigators using inductive thematic
analysis.
Results: Stakeholders’ experience in providing/receiving employment services varied (116 years, x̄=8 years). Three themes emerged from the data. The Y-PEM addresses the need
for tools to guide services of transitioning to employment as it is comprehensive in assessing
participation and the environment, can provide a “snapshot” of where the young person is at
in their transition, and serves different purposes such as identifying environmental
barriers/supports, planning interventions and goal-setting. Transitioning to employment is
multi-factorial; the Y-PEM generates insights and sparks conversations to better appreciate
and support this transitioning process. The tool provides a “piece of the pie” within this
complex process. Stakeholders mentioned the need for additional information (i.e.,
previous experiences, aspirations) and further discussion with the young person to integrate
Y-PEM's results in their practice.
Conclusion: Y-PEM was perceived as a comprehensive and a multi-dimensional tool that
can be used in different contexts by clinicians and community-based employment-related
service providers to inform practice, and guide decision-making in facilitating transitioning to
employment.
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Introduction: Pompe disease (PD) is a rare, hereditary and multisystemic disease. Functional
assessment is essential for follow-up, however, there are no specific and validated scales.
The aims of our study are to present the follow-up of a cohort of patients with PD and to
evaluate the correlation between the results of the 6-minute walking scale (6MWT) and the
North Star Ambulatory Assessment (NSAA) functional scale.
Patients and methods: An ambispective study was carried out. Patients with a genetic
diagnosis of the disease, older than 4 years and under follow-up in our Department with at
least 2 complete evaluations during the last 5 years, were selected. Disease progression was
monitored with different scales and timed tests.
Results: 8 patients with PD, all of them with Late Onset Pompe Disease. The evolution of the
North Star scale is very heterogeneous, there are small variations over the years. In the 6
MWT test, all, except one patient, maintain distances covered that are below the average for
their age, with a tendency to increase the distance covered, approaching normality for their
age group in all cases.
No correlation was found between the 6 MWT test results with the North Star results or the
rest of the timed tests.
Conclusions
According to the data of our study, the 6 MWT test does not correlate with the results of the
North Star Scale in cohorts with stable disease as it occurs in other neuromuscular diseases.
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Introduction
Spinal muscular atrophy (SMA) type 1 is a rare life-threatening disease with progressive
muscle weakness. New treatments have changed natural history but persist difficulties in
correct swallowing and eating. Expert recommendations suggest early dysphagia evaluation,
evolution, and multidisciplinary management.
Patients and methods
Retrospective descriptive pilot study, SMA type 1 with dysphagia, treated with Nusinersen
and gene therapy and attended in multidisciplinary consultation at Third Level Hospital from
February 2021 to July 2021. Instrumental assessment (Basal or Swallowing Endoscopy,
FESS). Variables: Dysphagia risk factors. Exploration. Yale/PAS scales. Severity clinical VS
instrumental.
Results
8 patients, mean age 5.5 years old, 62% male, 38%female, 62% two copies, 38% three copies.
25% clinically severe dysphagia, 25% moderate-severe, 25% moderate, 25% mild. 62.5%
gastrostomy, 25% traqueostomy, 100% nocturnal BIPAP and cough assist. 60%
Exploration: Gag reflex absent 40%, 90% Ineffective cough.
Baseline endoscopy: Larynx normal anatomy 100%, Yale secretion accumulation level V
62%, 38% level I. Larynx sensibility 80% absent.
FESS: Yale residue level V 25%, 25% level I, 50% not done. PAS 12% level 8, 38% 5, 25% 3
and 12% level 1. 85% lack of clearing of secretions. 50% Silent penetration. 85% moderatesevere and severe dysphagia.
Conclusions
Assessment should be early and systematic and supported by instrumentation with regular
follow-up. Absence of larynx sensibility contributes to silent penetration and aspiration that
aggravates the severity of dysphagia that can be differ from clinical impression.
Multidisciplinary consultations help decision-making.
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Purpose
This study examined whether the 12-item World Health Organization Disability Assessment
Schedule (WHODAS) 2.0 demonstrated measurement invariance between young adolescents
aged 10-16 years with a physical illness and older adolescents aged 15-19 years from the
general population.
Patients and methods
Young adolescent data come from the baseline wave of the Multimorbidity in Youth across
the Life-course study (n=117) and older adolescent data come from the Canadian Community
Health Survey-Mental Health (n=1851). Multiple-group confirmatory factor analysis was
used to test measurement invariance of the WHODAS 2.0. If demonstrated, WHODAS 2.0
scores were compared across morbidity subgroups (healthy, physical illness only, mental
illness only, physical-mental comorbidity) using multiple regression.
Results
Measurement invariance of the WHODAS 2.0 was demonstrated between young and older
adolescents: [χ2=635.2(144), p<.001; RMSEA=0.059 (0.054, 0.064); CFI=0.967; TLI=0.970;
and, SRMR=0.068]. Adjusting for data source, sex, race, immigrant status, and household
income, WHODAS 2.0 scores were associated with morbidity status in a dose-response
manner: physical illness only (B=1.50, p<.001), mental illness only (B=2.92, p<.001), and
physical-mental comorbidity (B=4.44, p<.001).
Conclusion
Measurement invariance of the WHODAS 2.0 suggests that young adolescents interpret the
items and disability construct similarly to older adolescents—a group that previously
demonstrated measurement invariance with an adult sample. Known-group validity was also
demonstrated, suggesting that the WHODAS 2.0 is performing as intended in this group of
adolescents. Researchers and health professionals can be confident that differences in
WHODAS 2.0 scores are real and meaningful. The WHODAS 2.0 may be used to measure
disability across the life-course.
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Introduction. Spatial navigation allows us to move in the environment, walking being the
most developed way of human locomotion. Over the years, different tools designed to study
spatial navigation features in children have been employed. This work reviews the evidence
provided by these studies and analyses the available instruments which are specifically related
to navigation during functional walking. Methods. A systematic search in 8 electronic
databases was performed between May and July 2021. Methodology was designed according
to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines.
Cross-sectional and observational studies were included. Two evaluators rated the strength of
evidence according to Joanna Briggs Institute´s critical appraisal tool and five reviewers
participated in the standardized selection process. Studies were categorized according to the
children to whom the tool was intended in terms of age and condition, the type and the aim of
tests and locomotion variables involved. Results. Of the total of 2927 studies screened, 33
met the inclusion criteria. Nine type of measurements were identified. Four studies focused on
infants, twenty on toddler’s and nineteen on children. Only eight of them assessed spatial
abilities in children with neurodevelopmental disorders such as Cerebral Palsy and PraderWilli, Down and Williams Syndromes and five describe the influence of locomotion.
Conclusion. There are some specific tools to assess spatial navigation during locomotion in
childhood. However, tools for children under two years old and for children with
neurodevelopmental disorders are scarce. More research to study the role of locomotion in
navigation is needed
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Introduction
In clinical practice, field walking tests are vastly used to evaluate exercise capacity. in
literature there is an abundance of modifications of 6MWT: in term of conditions, distance
trial and patients’ medical conditions. The aim of this study was to evaluate the reliability of
6MWT performed at the 15 and 30 m distance in children and youth with cerebral palsy.
Patients and methods
CP patients, GMFCS I-IV, n=82, 5 to 21 yo registreted in robotic-assisted rehabilitation, who
were able to walk independently with or without device for six minutes and able to
understand and follow instructions. 6MWT in 15 m distance trial was performed on the first
day and 30 m on the second day of a rehabilitation programme, at the same time of the day,
prior to any rehabilitation training. All examinations were fulfilled by 6 physiotherapists, who
perform the 6MWT regularly, based on an established protocol.
Results
There was a high agreement between the results of the 6MWT at the 15 and 30 m distances
with an ICC of 0.93 (95% CI 0.76-0.97).
The values for 30 meters (median 399, range 44-687) were systematically higher than for 15
meters (median 357, range 24-583) with a difference in median values of -27 for 15 meters.
Conclusion
This study showed high reliability for both 15 m and 30 m trials during performance of
6MWT in children with cerebral palsy. Our findings suggest that both tests are reliable
methods of measuring endurance in children and youth with cerebral palsy.
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Introduction: In children with Developmental Coordination Disorder (DCD), 60-87% exhibit
balance deficits. Recently, the Kids-BESTest, initially developed for adults, was tailored for
children by adapting the instructions and testing materials, but the adult-referenced scoring
criteria remained, potentially underestimating the children’s performance. Therefore, an
adjusted version containing age-specific scoring criteria was developed. The aim of this study
was to compare the original with the adjusted Kids-BESTest domain scores in DCD, typically
developing children (TDC) and children with cerebral palsy (CP).
Patients and methods: The Kids-BESTest was administered in three groups (age 5-12): DCD
(n=6), TDC (n=11), CP (n=7). The criteria were adjusted for items in domain 2 (limits of
stability), domain 3 (anticipatory postural responses), domain 5 (sensory orientation) and
domain 6 (stability in gait). The Kids-BESTest domain scores (original/adjusted) were
compared between DCD-TDC-CP (Kruskal-Wallis test) and within DCD, TDC and CP
(paired Wilcoxon-Signed-Rank Test).
Results: Within all groups, the scores on the adjusted version of domain 6 differed
significantly from the original. In TDC this was also the case for domain 2 and in CP for
domain 5. For both versions, children with CP performed significantly poorer than TDC on
domain 2, 3 and 6 (p<0.05). For domain 2, the original version identified differences between
TDC and DCD, whereas for domain 5, the adjusted version distinguished DCD and CP from
TDC.
Discussion: The adjusted version seems more discriminative to identify balance deficits in
children. However, this needs to be investigated in a larger sample, providing sufficient
statistical power.
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Introduction: Of all children with Developmental Coordination Disorder (DCD), 60–87 %
present with balance deficits. In 2017, the Balance Evaluation Systems Test for children
(Kids-BESTest) was translated from an adult to a pediatric version. The instructions and
testing materials have been tailored for children. However, the scoring criteria remained,
reflecting adultlike performance. Due to their ongoing development, until at least age 12,
typically developing children (TDC) of different ages perform dissimilar on balance tasks. It
is therefore reasonable to assume that not all TDC can reach the adult-reference, indicating
age-specific scoring criteria would be needed to identify balance deficits in DCD. By
comparing the actual balance performance of TDC with the predefined scoring criteria of the
Kids-BESTest, its sensitivity for identifying age-specific performance in children was
investigated.
Patients and methods: The Kids-BESTest was administered in 42 TDC (age 5-10). Agesensitive items were selected: reaching forward (RF), reaching lateral (RL), rise-to-toes, one
leg stance (OLS), standing on foam with eyes closed (FEC), level walking and the Timed Up
and Go test (TUG) with(out) dual task.
Results: Almost all children met the scoring criteria for the TUG, FEC and rise-to-toes,
indicating adultlike performance. OLS and level walking improve with increasing age until
the age of 9, where the adult-reference is met. The adult-reference for RF, RL and TUG with
dual task was too difficult for all children.
Conclusion: We need age-specific normative data to identify deviation in balance
performance of children with coordination difficulties.
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Introduction
Visuoperceptual impairments in children with unilateral cerebral palsy (uCP) are common,
although remain poorly investigated. Here, we aim to investigate how visuoperceptual
functions are related to daily life visual behaviour, using the Flemish Cerebral Visual
Impairment Questionnaire (FCVIQ) in children with uCP, aged 7 to 15 years.
Patients and methods
Twenty-six children with uCP (mean age = 13y5m, SD =2y7m, 15 males, 8 rightsided uCP)
were recruited. To quantify their visuoperceptual functions, the Test of Visual Perception
Skills (TVPS), and the Beery-Buktenica developmental test of Visual-Motor Integration
(Beery-VMI) were administered, and the FCVIQ to assess daily life visual behaviour. We
investigated the relation between the z scores of five subtests of the TVPS, the Beery-VMI
subtests and the five factors of the FCVIQ using Spearman correlation analyses.
Results
A negative correlation was found between the TVPS visual closure subtest and the visual
disinterest FCVIQ factor (rs= -0.50; p= 0.01). A second negative correlation was found
between the TVPS visual discrimination subtest and the anxiety-related behaviors FCVIQ
factor (rs= -0.41 p= 0.04). No correlations were found between Beery-VMI and FCVIQ
factors.
Conclusion
Children with uCP who are less able to recognize a form from degraded visual information,
showed more visual disinterest in daily life, and children with visual discrimination
difficulties displayed more anxiety during visual exploration. These results suggest that
visuoperceptual impairments influence daily life visual behaviour in children with uCP,
though larger studies are needed to further clarify the impact of these impairments.
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Purpose
This study investigated the psychometric properties of the parent-reported World Health
Organization Disability Assessment Schedule (WHODAS) 2.0 in young children with a
chronic physical illness.
Patients and methods
Data come from the Multimorbidity in Youth across the Life-course, a longitudinal study of
youth with physical illnesses. Baseline data from children (2-9 years, n=143) and adolescents
(10-16 years, n=117) were analyzed. Wilcoxon tests examined differences in WHODAS 2.0
scores between subgroups. Internal consistency was estimated and confirmatory factor
analysis modelled the WHODAS 2.0 factor structure. Regression modelling examined if the
WHODAS 2.0 could discriminate between children with vs. without mental comorbidity.
Results
Differences were found between children and adolescents regarding Self-care and Getting
Along, as well as for the item on emotional affect. Inter-item correlations were similar
between subgroups and internal consistency was strong for children (α=0.90) and adolescents
(α=0.93). The higher-order factor structure of the WHODAS 2.0 was confirmed; parameter
estimates were similar between subgroups. The association between mental comorbidity and
disability did not differ by age—comorbidity was associated with greater disability (β=5.87,
p<0.01).
Conclusion
The WHODAS 2.0 appears to be valid and reliable in young children with physical illness
and can be used routinely in this population.
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Introduction
The importance of early visual function development in infants at neurodevelopmental risk is
well established. Nonetheless, standardized visual function assessment tools in infants under 2
years of age are lacking. The purpose of this study was to validate The Infant Battery for
Vision (IBV), a new instrument for the assessment of visual functions in young infants with
neurodevelopmental disabilities between 2 and 24 months corrected age.
Patients and methods
The battery was developed considering the main domains of infant visual development,
including i) spontaneous visual behavior, ii) primary visual perception, iii) oculomotor
behavior and iv) visual interaction. IBV was administered to 122 children with documented
central, peripheral, or mixed visual impairment, between 01.2019 and 04.2021. Evaluations
were video-recorded to be subsequently scored by a secondary blind assessor. The process for
Battery construction followed the recommended evidence-based methodological steps,
including Item development, Scale development and Scale Evaluation.
Results
Descriptive statistics identified 3 outlier subjects, so excluded from the analysis. Items
showed sufficient variation and were all positively correlated. Local independence and
monotonicity of the scale was checked with Item Response Theory (Rating Scale Model for
ordinal items), reliability >0.9; Confirmatory Factor Analysis showed a good fit (CFI, TLI
>0.9)
Conclusion
The Infant Battery for Vision is validated and reliable to assess the functional vision of young
infants with neurodevelopmental disabilities. Understanding the full capacity of functional
vision should inform personalized intervention program provided to the infant and
rehabilitation advice provided to the family.
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Introduction
Annually an estimated 40,000 CYP in the UK sustain an ABI with many experiencing
significant, life-long impairments that impact on physical and psychological development,
health-related quality of life (HRQoL), educational achievement and social inclusion.
Patients and Methods
A quantitative cross sectional survey was completed as part of a mixed methods study which
aims to explore the longer term needs of CYP-ABI aged 5-18 and their families in one region
of the UK. Participants were recruited using eligibility criteria through a regional specialist
clinical service. Ethical approval was gained (REC-20/EM/0258).
The survey consisted of demographic questions and standardised outcome measures
completed by the parent or CYP - Pediatric Quality of Life Inventory 4.0 (PedsQL), PedsQL–
Family Impact Module (PedsQL-FIM), Child and Adolescent Scale of Participation (CASP),
Parental Health Questionnaire-4 (PHQ-4). Additional free text questions were included to
capture parent and CYP goals, impact of Covid-19 lockdowns and any other information they
wished to share.
Results
44 families completed the survey so far, a response rate of 26%. CYP PedsQL scores
indicated 31% were at risk of impaired HRQoL and the CASP indicated 68% had severely
impaired social participation. 48% of families had impaired family HRQoL (PedsQL-FIM)
and 48% of parents screened positive for anxiety, depression or both (PHQ-4).
Conclusion
These preliminary results indicate the long-term impact of an ABI on CYP and family
HRQoL and CYP social participation. The context behind these scores will be explored more
deeply in qualitative interviews during the next phase of the study.
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Cerebral Palsy?
J. López-Ruiz1, C. Martín-Gómez2, R. Egea2, I. Martínez-Caballero2, I. López-De-Uralde3, P.
Martín-Casas3.
1
Universidad Europea de Madrid, Madrid, Spain; 2Hospital Universitario Niño Jesús,
Madrid, Spain; 3Universidad Complutense de Madrid, Madrid, Spain.
Introduction
Children with cerebral palsy (CP) often suffer impairements in postural control and
movement selectivity leading to limitations in autonomy. Trunk control can be measured with
the Trunk Control Measurement Scale (TCMS). The correlation between the TCMS and the
Gross Motor Function Classification System (GMFCS) levels has been demonstrated for
TCMS. Recently we have the Spanish version of this scale.
Our aim was to explore the relationships between the score of the Spanish version of the
TCMS and the different functional classifications in children with CP.
Patients and methods
Children with CP aged 8-15 years, able to sit without support and who had not received
surgery in the previous 6 months participated in the study. TCMS was used to measure trunk
control. The GMFCS, the Manual Ability Classification System (MACS), the Eat & Drinking
Ability Classification System (E&DACS) and the Communication Function Classification
System (CFCS) were used to establish functional levels.
Results
Data from 15 participants with a mean age of 11.27 years (2.5 SD) were analysed.
TCMS differed significantly between GMFCS levels I and IV. (Rho=-0.809; p<0.000).
The TCMS total score showed a significant inverse correlation of large magnitude with the
different functional classifications: MACS (Rho= - 0.759; p=0.001), CFCS (Rho=0.647;
p=0.009), and of moderate magnitude with the E&DACS (Rho= -0.579; p=0.09).
Conclusions
Children with a higher level of impairment in motor fonction, manual performance,
communication and feeding showed lower TCMS scores. These results need to be further
analysed in studies with larger sample sizes.
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A reliable and valid protocol for assessing action observation and imitation abilities in
children with DCD
E. Bieber1, B. Smits-Engelsam2, G. Sgandurra3, G. Martini3, A. Guzzetta3, G. Cioni3, H.
Feys1, K. Klingels4.
1
KU Leuven, Leuven, Belgium; 2Faculty of Health Science, Cape Town, South Africa; 3IRCCS
Fondazione Stella Maris, Pisa, Italy; 4Faculty of Rehabilitation Science, Hasselt, Belgium.
Introduction
Action observation (AO) and imitation abilities are considered fundamental for learning and
consolidating motor skills, but are often impaired in children with DCD.
We recently developed a novel protocol for the assessment of AO and imitation abilities.
Patients and methods
(1) To confirm the psychometric properties of the protocol. (2) To compare AO and imitation
abilities in children with DCD and aged-matched typically developing (TD) children. (3) To
correlate AO and imitation abilities to motor performance.
23 children with DCD (mean age 7,8y, SD 1,4) and 21 TD children (mean age 7,8y, SD 1)
were included. The imitation test includes 12 meaningful (MF) and 20 meaningless gestures
(NMF). The AO test consists of observation and execution of two assembly tasks. Items of
both tests are rated on a 4-point scale. For construct validity, the mABC-2 test was used.
Results
For inter-rater reliability, excellent intraclass correlation coefficients were reported in all the
tests (ICC > 0.92). A significant difference between DCD and TD group was found for AO
abilities (p=.03) and for NMF and MF tests (p<0.0001). For construct validity, significant
correlations were reported between all tests and mABC-2 test (total score and manual
dexterity domain, r between 0.32 and 0.60).
Conclusion
The results support the psychometric properties of the protocol. AO and imitation abilities are
impaired in children with DCD and related to lower motor competence. The study encourages
the use of the protocol for clinical work and research.
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Construct validity of two new motor fatigability protocols using grip and pinch in
unilateral spastic cerebral palsy
L. Brauers1, R. Smeets2, P. Feys1, A. Gordon3, L. Speth4, E. Ortibus5, H. Feys5, K. Klingels1,
E. Rameckers2.
1
Hasselt University, Hasselt, Belgium; 2Maastricht University, Maastricht, Netherlands;
3
Columbia University, New York, United States; 4Adelante Kenniscentrum, Hoensbroek,
Netherlands; 5KU Leuven, Leuven, Belgium.
Objective: To determine the validity of two new static and dynamic motor fatigability
(SMF/DMF) protocols in grip and pinch strength for children with unilateral spastic cerebral
palsy (USCP).
Design: Cross-sectional study to investigate construct validity of protocols with the
COnsensus-based-Standards for the selection of health Measurement INstruments guidelines
using comparators at the body functions and structures, and activities levels of the ICF-CY.
Patients and Methods: 53 children with USCP (mean age: 11y 1m). 30-seconds maximum
sustained grip (SMF) and 30-seconds maximum repeated grip (DMF), resulting in two forcetime curves. A static fatigue index was calculated for SMF. For DMF, ratios of mean force
and of number of peaks in the first and last third of the 30s curve were calculated.
Comparators were maximum grip and pinch strength, Assisting Hand Assessment (AHA),
and Jebsen-Taylor Hand Function Test (JTHFT). Good construct validity was considered if
80% of the a priori hypotheses were supported.
Results: For SMF, all a priori hypotheses were confirmed with moderate, negative
correlations with strength and weak correlations with AHA and JTHFT. For DMF, 58% of
hypotheses were supported, with none at the body functions and structures level.
Conclusion: Construct validity was established for SMF but not for DMF.
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Cross-cultural adaptation and validation into Spanish of the Pediatric Rehabilitation
Intervention Measure of Engagement (PRIME-P)
S. Trallero Rodriguez1, L. Macias Merlo2, M. Ródenas Martínez3, M.T. Sáez Pons4.
1
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Barcelona, Spain; 3CDIAT de APSA, Alicante, Spain; 4CAT-ADA Almoradí, Alicante, Spain.
Introduction: Parents who are engaged and participate actively in their child's intervention
plan feel more confident about sharing their thoughts and experiences. In the literature, many
strategies for involving parents are described, however, we have few tools to measure that
engagement. The PRIME-P captures parent engagement as a multidimensional construct,
involving them in the intervention plan and showing their expectations for a positive outcome.
The PRIME-P looks promising for research, clinical practice, and educational purposes. The
aim of this study is to report on the cross-cultural adaptation and validation of the Spanish
version of the PRIME-P.
Method: Authorization was requested from the authors. The corresponding translation and
back-translation was carried out and sent to the authors for their approval. The measure was
randomly administered to 20 families from 4 early intervention services located in different
cities in Spain to check if the translation was well understood.
Results: In the cognitive debriefing, parents indicated that most of the items were well
understood except two expressions that were adapted according to their suggestions. This
self-report facilitates to obtain parent’s perspectives during their child’s therapy session and
the intervention process.
Conclusions: All items of this measure have been linguistically validated in Spain.The
validation of this measure has proved to be a convenient and reliable instrument to engage
parents in interventions helping them to better detect changes in their child's ability. The
implementation of the PRIME measure in Spain may be a new measurement tool to capture
parental involvement in the intervention plan.
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Face Perception in Individuals with CVI: Impact on Social-Emotional Factors
C. Bauer1, D. Dilks2, J. Ravenscroft3, P. Bex4.
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Introduction:
Anecdotal reports suggest that individuals with cerebral visual impairment (CVI) may have
difficulties with face perception; however, empirical evidence for this putative impairment is
lacking despite the potential im-pact on quality of life. Thus, this study empirically evaluated
face perception and the impact on socio-emotional factors in individuals with CVI.
Methods:
21 participants (10 control, 11 CVI) completed a forced choice face perception task and the
Strengths and Difficulties Questionnaire (SDQ). In the face perception task, participants were
shown a target face at vary-ing levels of Gaussian blur and four faces underneath, from which
they were asked to identify the match. We then calculated accuracy and the threshold at which
individuals correctly identified the target face, whereby lower spatial frequency thresholds
denote better performance. The SDQ was scored according to published guidelines with
subscores for peer and emotional problems. Group differences and correlations between
outcomes were evaluated using t-tests and Pearson correlations, respectively.
Results:
Individuals with CVI had a significantly lower proportion of correct responses, relative to
controls (t = -2.58, p = 0.022) and demonstrated higher Gaussian thresholds, although the
latter did not reach statistical signifi-cance.
The CVI group reported greater difficulties overall (t = 3.66, p = 0.0019), particularly in the
emotional and peer problems subscales (p < 0.05). These were also negatively correlated with
proportion correct on the face perception task (p < 0.05).
Conclusions:
These results provide empirical evidence that CVI may be associated with impaired face
perception and an increase in negative social-emotional factors.
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Investigation of Sensory Profiles of Children with Specific Learning Disabilities-Pilot
Study
B. Köse1, E. Temizkan2, H. Galipoğlu3, M. Tanrıverdi4, S. Şahin2.
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Introduction:Specific learning disability(SLD) is characterized with problems in academic
skills. Besides of these problems, children with SLD are often described as clumsy and they
often like activities that involve swinging or in contrast with that some of them don’t like
gamesome activities which involve jumping, running and swinging. In this study, we aimed to
expose the problems in sensory profiles(SP) of children with SLD.
Patients and methods: 25 children with SLD were included. In order to assess the (SP) of
participants, the parents were subjected to DUNN. One week was given to the families to fill
the DUNN Sensory Profile Test.Results were analyzed with SPSS Version 22.00.
Results:25 children (12-male/13-female) with a mean age of 8.46±1.50 years were included
to the study. When the mean DUNN scores were analyzed, Probable Difference was detected
in Auditory-Processing,Vestibular-Processing,Touch-Processing,MultisensoryProcessing,Oral-Sensory-Processing,SP-Related to Endurance/Tone, Modulation-Related to
Body Position and Movement,Modulation of Sensory-Input-Affecting-Emotional-Responses,
Emotional/Social-Responses and Items Indicating Thresholds for Response parameters of SP
field and Registration, Sensory-Seeking,Reactiveness and Evasion parameters of Behavioral
and Emotional-Responses field and Sensory-Seeking,Emotionally-Reactive,LowEndurance/Tone,Oral-Sensory-Sensitivity, Inattention/Distractibility,Sensory-Sensitivity and
Fine-Motor/Perceptual parameters of Modulation Field. Definite Difference was detected in
Behavioral-Outcomes of Sensory-Processing parameter of SP.
Conclusion: Children with SLD are academically at lower levels compared to their peers and
they show abnormal-behaviors. It can be interpreted that sensory processing disorders are
causing these “abnormalities. According to the results, children with SLD are showing
probable difference in many primary sensory processing areas compared to children without
SLD.
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Motor function assessment tools in children with Acquired Brain Injury: a systematic
review.
B. De Andrés Garrido.
Neurointegra, Sevilla, Spain.
Introduction
The paediatric population also suffers from ABI (CABI). The specific characteristics of a
population with a CNS in the process of development require specific tools for its study.
The aim was to find out about the existence of validated assessment tools for the evaluation of
motor skills in children with CABI.
Patients and methods
We performed a systematic literature search in three electronic databases (WOS, Medline and
Scopus) following the PRISMA-statement guidelines. The inclusión criteria was studies that
performed validation of motor Assessment tolos for CABI in English or Spanish.
Results
A total of 133 references were obtained. Fifty-three duplicates were discarded. After review
of title and abstract, 66 results were excluded. In full text access, 7 were excluded and 8
papers were accepted.
We found that only 2 each validated a test specifically created for this population. The
remaining 6 attempted to validate existing tests (3 paediatric and 3 designed for the adult
population).
The CABI-specific scales only assess advanced gross motor skills and do not include upper
body items.
Conclusions
Few assessment scales of gross and fine motor skills specific to the CABI population are
found.
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Pediatric performance-based outcome measures for upper extremity function: Scoping
review and mapping to the International Classification of Functioning, Disability and
Health - Children and Youth
C. Elfassy1, S. Cachecho2, R. Elekanachi1, J. Higgins3, L. Snider1, N. Dahan-Oliel1.
1
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Introduction: Standardized outcome measures utilize a systematic language and are important
means of directing the management of individual patient care. Clinicians working with
children with upper extremity (UE) anomalies may implement multiple methods of collecting
information regarding UE function. It is important to determine which outcome measures
differentially address the components of treatments provided to this population in order to
ensure best practice. The purpose was to identify the most frequently reported pediatric
performance-based outcome measures of UE function in the published literature, and to
determine which constructs of the ICF-CY are represented in these identified outcome
measures.
Methods: Pediatric performance-based outcome measures assessing the UE were searched in
electronic databases. Two reviewers screened titles and abstracts, and full-texts. Data
regarding publication date, population type, age, purpose of the measure, number of domains,
number of items, scoring procedure, and psychometric properties were extracted. The items
were then mapped to the ICF-CY using a specific set of linking rules by three reviewers.
Results: Thirty outcome measures were included in the review and 544 items were mapped to
the ICF-CY. The most commonly cited outcome measures included Assisting Hand
Assessment, Melbourne Assessment of Unilateral Upper Limb, Jebsen-Taylor Hand Function
Test. The most frequently identified ICF codes were d4408/d4409 (fine hand use), d4402
(fine hand manipulation), d4401 (grasp), and b7600 (voluntary movement).
Conclusion: The lack of specific identification of Activity and Participation by both test items
and the ICF-CY Framework limit childhood occupations being considered in the assessment
of UE function in children.
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Proprioceptive and tactile localization deficits in children with Developmental
Coordination Disorder
M. Naffrechoux1, E. Koun1, R. Salemme1, F. Volland1, A. Farnè1, A.C. Roy2, D. Pelisson1.
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Introduction: Developmental Coordination Disorder (DCD) is characterized by motor
difficulties, such as clumsiness, slowness and inaccuracy of movements. Despite its high
prevalence, its etiology is still unclear. Perceptual deficits have been suggested to affect the
internal models which subtend movement generation. Previous studies revealed DCD children
are affected by visuo-spatial impairments, but their proprioceptive and tactile perceptual
abilities, critical for motor control, are still largely debated. Some authors reported deficits of
proprioceptive acuity in children with DCD, but others found acuity was preserved.
Regarding tactile perception, detection and discrimination thresholds seem preserved as
compared to typically developing (TD) children, but the few studies that addressed tactile
localization abilities in children with DCD mostly revealed disturbed abilities. Thus, the
present study aimed to further evaluate and characterize both proprioceptive and tactile
localization performances in children with DCD.
Patients and methods: A group of DCD children, aged 9 to 12, and an age-matched group of
TD children participated in a proprioceptive assessment and a tactile localization task.
MABC-2 evaluation also allowed us to confirm motor difficulties in the DCD group and
preserved motor performance in the TD group.
Results: Preliminary analyses on DCD children included so far (8), as compared to TD (5)
showed less accuracy and precision in both proprioceptive and tactile localization tasks.
Variability of DCD children motor responses was larger and reaction times were longer.
Conclusion: Proprioceptive and tactile localization abilities seem reduced in DCD children,
possibly participating to their motor disturbance, which may have clinical implications.
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Sense of agency and sense of position evaluation in children with diplegic cerebral
palsy: preliminary results
G. Cristella1, G. Pasquini1, L. Antonucci1, C. Beni1, A. Antonetti1, M. Allighieri1, A. Ferrari2.
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Introduction: Motor impairment in Cerebral Palsy is overall a problem of action, considering
action as a movement cognitively organized to achieve a goal, and only secondarily a disorder
in planning and/or performing movements. Cerebral Palsied (CP) children have an alteration
of sense of position of their limbs, of perception, and of sense of agency.
This study explores non-motor impairment of upper dominant limb in diplegic CP children.
Specifically, it analyses sense of position without visual control, ability to compare visual and
proprioceptive information, capacity to recognize effects of self-movement (sense of agency).
A secondary objective assesses association between these abilities and Intelligence Quotient
(IQ), Processing Speed Index (PSI), Working Memory Index (WMI), Perceptual Disorder
(PD), and Video-Gaming Experience (VGE).
Methods: Ten CP diplegic subjects were tested with three protocols: the first one explored
sense of position, the second one collimation between visual and proprioceptive information,
and the third sense of agency while using videogames.
Results: No mistakes were recorded in first protocol. Error percentage in second one was 5%,
with a significant PSI correlation. Sense of agency had a significant correlation with IQ and
PSI. PD and WMI did not seem to be associated with the sense of agency. VGE did not
influence evaluation of sense of agency.
Conclusion: In the observed diplegic CP sample, sense of position was preserved. Ability to
compare visual and proprioceptive information was also preserved with normal PSI. Sense of
agency showed a dependence on IQ and PSI, but not on PD.
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The influence of personal and environmental factors on translating rehabilitation
progress into daily life - an intermediate analysis of a cross-sectional study.
F. Rast, R. Labruyère.
Swiss Children’s Rehab, University Children’s Hospital Zurich, Affoltern am Albis,
Switzerland.
Introduction
During rehabilitation, motor assessments are used to evaluate the children's progress on a
capacity level (what children can do in a standardised environment). However, it remains
unclear whether children can translate capacity into performance (what children actually do in
their habitual environment) after rehabilitation. Therefore, we designed a cross-secitonal
study investigating the relationship between capacity and performance and how contextual
factors affect this relationship.
Patients and methods
We recruited 40 school-aged children with neurological impairments and assessed their
capacity with the 10m-walk-test, the Gross Motor Function Measure, and the Melbourne
Assessment 2. Afterwards, children wore inertial sensors for a week at home and at school to
measure their performance. Finally, we conducted multiple regression analyses to explain the
difference between capacity and performance with contextual factors, which were assessed
with a questionnaire after the measurement week.
Results
Capacity measures explained less than 43% of the children's performance, and contextual
factors improved the prediction by 3% to 30%. Specifically, higher health-related quality of
life was significantly associated with more frequent hand use in daily life, and children with
fewer problems with their physical and social environment showed faster walking speeds in
everyday life as during the test situation.
Conclusion
Our findings imply that the children's personal and environmental factors are crucial in
translating capacity into performance after rehabilitation. However, the amount of
unexplained variance suggests that this process cannot be generalized, and family-centred
approaches are needed to identify individual factors to improve the translation of
rehabilitation progress into daily life.
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The management of dysphagia in patients with SMA type 1: Review of a series of cases
with new pharmacological therapies.
G. Ruiz-Zurita1, S. Espinosa Garcia1, M. Martinez-Moreno1, J.M. Roqués Calamita2, T.
Pascual-Nicolas3, D. Pascual-Nicolas3, M.M. Coca-Diaz4.
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Introduction
Spinal muscular atrophy (SMA) tipe 1 is a rare life-threatening disease with progressive
muscle weakness and frequent dysphagia. New treatments have changed natural history but
persist difficulties in correct swallowing and eating. Expert recommendations suggest
swallowing study right after diagnosis and dysphagia signs. If unsafe, it must plan alternative
routes proactively.
Patients and methods
Retrospective descriptive study, SMA tipe 1 patients, attended at La Paz Hospital from
February 2016 to July 2020, treated with Nusinersen and gene therapy.
Results
28 participants, 42% woman, 57% men. 100% SMN1 delection, 85.7% two copies SMN2,
14% three copies. 92% Nusinersen, 8% gene therapy. Mean age 3.5 years old. SMA diagnosis
5 months. 50% first treatment dose before 6 months. 35% tracheostomy. 57% Non-invasive
mechanical ventilation and 53% cough assistant. 50% gastrostomy and 3% nasogastric tube.
57% associates BIPAP and gastrostomy. 10% associated Nissen fundoplication. None has
been decannulated, nor with gastrostomy. The current mean age of the survivors is 4.88 years.
18% achieved independent sitting. 17% patients died.
100% clinical assessment of dysphagia, 7% instrumental ones. 60% severe or moderatesevere. 39% exclusive oral feeding (all non-solid ground diet), 21% mixed and 40% nothing
by mouth. 40% referred regular speech therapy treatment.
Conclusions
The sample is similar to current literature and variable level of dysphagia is universal. The
new therapies could not prevent the disease progression. Assessment should be early and
systematic and supported by instrumentation with regular follow-up. Logotherapy or even
gastrostomy could then vary both in the frequency as in precocity.
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Translation and adaptation of the Ukrainian version of Visual Function Classification
System
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Introduction. Visual Function Classification System (VFCS) is a valid and reliable five-level
classification system that describes how children and adolescents with cerebral palsy use
visual function in their daily lives. VFCS is a tool that can be used in clinical and research
settings. This study aimed to develop a Ukrainian version of the VFCS.
Patients and methods. Translation and adaptation of the Ukrainian version of VFCS were
performed with the assistance of the authors of classification. According to the guidelines for
a translation, cultural adaptation, and interpretation of the diagnostic instruments (Beaton et
al., 2000), five steps have been taken to develop a Ukrainian version of VFCS: (1) forward
translation from English to Ukrainian by two independent translators; (2) synthesis of the
forward translation into one version; (3) back-translation from Ukrainian to English; (4)
discussion between translators, professional linguist and field experts; (5) pre-testing with ten
clinicians who provided feedback on their opinion on every term.
Results. Most adaptations were related to word choice or word order. Clinicians identified the
significance of the consistent use of definitions and terms in classification. This research
resulted in developing the Ukrainian version of VFCS, distinctions between its levels, and a
VFCS level identification chart.
Conclusions. The Ukrainian version of VCFS is a tool that has been developed according to
international standards for the translation and adaptation of diagnostic instruments and is
available for free for clinicians working with children with cerebral palsy.
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and Environment Measure (YC-PEM) for Spanish child population.
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Introduction. Scientific literature reports that children with disabilities experience
restrictions in participation, preventing them to get involved in activities of daily
life. Therefore, it´s necessary to evaluate the degree of children participation and the influence
of the environment.
The YC-PEM is the first questionnaire that combines the assessment of participation and
environmental influence on participation in young children (0-5 years). It has revealed
evidence of its validity and reliability for children residing in the United States and Canada,
so it could be useful in other countries. The objective of this study is to cross-cultural adapt
and validate the YC-PEM for the Spanish population.
Patients and methods. The study has two phases. For cross-cultural adaptation,
we executed a translation into Spanish, a meeting of experts, and a back translation. For
validation, test-retest will be done with children with and without disabilities from 0 to 5
years old. The data obtained will allow us to verify internal consistency, test-retest reliability
and construct validity of the Spanish version.
Results. In the cross-cultural adaptation phase, we have mainly found discrepancies in terms
of cultural aspects such as different sports and typical
activities and grammatical expressions. After consensus, 5 families proved it as
an understandable tool, so validation phase has started. Preliminary data will be soon
available.
Conclusion. The YC-PEM scale has been successfully cross-culturally adapted and it is ready
for validation. The Spanish version of YC-PEM will allow us to reliably assess participation
in young children and so, propose significant intervention strategies.
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Type of brain lesion as a predictive factor for upper limb function in children with
unilateral cerebral palsy
M. Szmurlo1, M. Jozwiak2.
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Introduction: Early predictors of motor development in children who are at risk for cerebral
palsy (CP) as a result of perinatal brain lesion are sought by parents and professionals. This
study aimed to investigate the relationship between type of brain lesion and upper limb
function in children with unilateral CP (UCP).
Patients and Methods: 70 children with UCP (37 males and 33 females), aged 2.5 to 15
years (mean age 6.2 y, SD 3.5 y), diagnosed with unilateral CP, MACS I= 25 (54%), II=38
(36%), III=7 (10%) were recruited to the study in a clinical setting. Participants were
classified into adequate type of brain lesion I-IV, structural brain MRI were analyzed by
radiologist. Function of the impaired upper limb was measured using the Melbourne
Assessment 2 (MA2).
Results: The representation of the particular brain lesion types presents as follows: type I
malformative n=11 (16%), type II prenatal n=26 (37%), type III connatal n=26 (37%), type
IV acquired n= 7(10%). We found statistically significant (p<0,01) correlation between the
type of brain lesion and outcomes measures of the MA2. The most significant differences –
the subscale dexterity: type I and II demonstrated higher MA2 scores than type III and IV.
There was no significant difference between the scores obtained by children with type III and
IV
Conclusion: Our results suggest strong relationship between type and timing of brain lesion,
and upper extremity function in children with unilateral CP. It could be important for
prediction of upper limb function and tailoring proper intervention.
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Validation of the Clinical Trunk Control Test in children with Spinal Cord Injury in the
Instituto Nacional de Rehabilitación Luis Guillermo Ibarra Ibarra, México
K.F. Avalos Robles, A. Meneses Peñaloza, A.I. Pérez Sanpablo, J. Quinzaños Fresnedo, M.E.
Arellano Saldaña, M.G. Morales Osorio.
Instituto Nacional de Rehabilitación Luis Guillermo Ibarra Ibarra, Cdmx, Mexico.
Introduction
Pediatric care in spinal cord injuries (SCI) must be sensitive to the dynamic changes that
occur during growth, poor trunk control (TC) conditions, multiple deficits, and changes in
prognosis. Currently, there are no specific scales that assess TC in children with SCI. The
Clinical Trunk Control Test (CTCT) which demonstrated high reliability and validity in
adults, has not been validated in the pediatric population. The purpose of the present study
was to determine if the CTCT is valid and reliable in children.
Patients and Methods
A descriptive, observational, cross-sectional study in children aged 6 to 16 years with SCI
was done. Reliability was assessed employing stability measures. Criterion validity was
assessed by the association of the CTCT with the Segmental Assessment of Trunk Control
(SATCo). Construct validity was assessed through the association between the CTCT score
and clinical characteristics. The study protocol was approved by the Institutional Research &
Ethics Committee and informed consent and assent were obtained.
Results
Eight children were enrolled. We found good test-retest and interobserver reliability for
CTCT. Construct validity was supported by the discriminant ability to differentiate subjects
according to the neurological level of injury, ASIA Impairment Scale, gait capacity,
independent indoor mobility (item 12-SCIM III), or level of TC; and correlation with SCIMIII
score and age. Criterion validity was supported for the concordance between the degree of
TC according to SATCo and CTCT.
Conclusion
The results provide evidence that the CTCT is highly reliable and valid for evaluating TC in
the analyzed sample.
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P-050
Which motor screening tools for infants aged 0-6 months included parents in their
development process? A scoping review
J. Baggaley1, T. Rapley2, A. Basu3.
1
Newcastle University, Newcastle upon Tyne (Tyne and Wear), United Kingdom;
2
Northumbria University, Newcastle upon Tyne (Tyne and Wear), United Kingdom;
3
Newcastle University/ Royal Victoria Infirmary, Newcastle upon Tyne (Tyne and Wear),
United Kingdom.
Introduction: Around 40-50% of infants with Cerebral Palsy (CP) are first identified as at risk
within primary care. These infants often experience delays to referral due to lack of symptom
recognition. Identification and implementation of a screening tool that support CP symptom
recognition may help reduce primary care referral delays.
Aim: To identify which tool best addresses parental concerns.
Methods: A systematic search was conducted. Five databases were searched using relevant
keywords and inclusion/exclusion criteria. The methods used to develop each tool were
assessed. The items included in each tool were compared to the earliest concerns parents of
children with CP raised in a UK survey.
Results: 40 screening tools were identified. 4 tools were excluded due to lack of access (n=2)
or not being available in English (n=2). 4 tools were developed for use by parents rather than
health care professionals (HCP). No single tool identified all parental concerns. Tools aimed
at parents did not address concerns around tone. Tools aimed at HCP did not address parental
instinct. Parents were included in the development of 3 tools (ASQ3, PEDI-CAT, and
PediaTrac). Only 1 tool included a parent of a child with CP.
Conclusion: Most early parental concerns are identified within the HCP tools - these tools
require rigorous assessment of the infant. Parent based tools use accessible language but do
not cover the full content of parental concerns. Inclusion of participants in research design is a
relatively new concept and may explain the lack of parental inclusion.
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P-051
A virtual reality system for the evaluation of the instrumental activities of daily living
from an ecological perspective: ECogFun-RV
D.M. Romero-Ayuso1, P. González2, A. Del Pino1, A. Torres1, M. Gea1, J. Lupiañez1, M.J.
Funes1, F. Díaz Atienza1, M.Á. Muñoz-García1, A. Segura-Fragoso3, E. Navarro2, V. LópezJarquero2.
1
Universidad de Granada, Granada, Spain; 2Universidad de Castilla-La Mancha, Albacete,
Spain; 3Universidad de Castilla-La Mancha, Talavera de la Reina, Spain.
Introduction: The assessment of personal autonomy and independence is essential to be able
to propose specific interventions based on the deficits and on the strengths and strategies of
each person.
Objectives: The main objective of this study was to develop an instrument to assess functional
cognition in activities of daily living in children and adolescents with ADHD through a
Virtual Reality task.
children and adolescents with ADHD through a Virtual Reality and Eye Tracker task, with
ecological and predictive validity on real-life functioning. Other objectives were to evaluate
the usability, acceptability and psychometric properties of the assessment tool.
Method: the study design is the development of a diagnostic test, with a case-control design,
AB-BA, with the BRIEF and ADHD-IV as gold standard, validated for the Spanish
population.
Results: the ECogFun-RV test is presented. Preliminary results show the results of functional
cognition in children and adolescents with ADHD. The different virtual environments and
daily life tasks are shown, as well as the correlation with Eye-tracker of occupational
performance in ECogFun-RV.
Conclusions: ECogFun-RV is a useful new tool with good psychometric properties that
allows setting functional goals for the rehabilitation of functional cognition and performance
of activities of daily living.
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P-052
Balance performance of Develomental Coordination Disorder on a continuum between
cerebral palsy and typical development: a comparative case study
C. Johnson1, A. Hallemans2, P. Meyns3, E. Verbecque3, K. Klingels3.
1
University of Antwerp; Hasselt University, Wilrijk (Antwerp), Belgium; 2University of
Antwerp, Wilrijk (Antwerp), Belgium; 3Hasselt University, Diepenbeek (Hasselt), Belgium.
Introduction: Children with Developmental Coordination Disorder (DCD) show a large
heterogeneity in balance performance deficits. These deficits may be either the result of a
delayed development, leaning more towards their TD peers or of a deviant development, like
cerebral palsy (CP). Therefore, we aimed to identify whether balance performance of DCD is
on a continuum between CP and TD.
Patients/Methods: In this comparative case study, we compared the Balance Evaluation
Systems Test for Children (Kids-BESTest) in three boys: one with DCD (9y1m), one with CP
(8y6m) and one TD child (9y0m). The Kids-BESTest consists of five balance domains, each
related to specific underlying neurological systems.
Results: The boy with DCD scored 76% in total on the Kids-BESTest which is an
intermediate score between CP (70%) and TD (94%). Both boys with DCD and CP score
below TD age-expectations on each balance domain. The boy with DCD scored lower than
the CP boy on the domains assessing stability limits (11/21vs.13/21) and sensory orientation
(12/15vs.15/15), but higher on anticipatory (14/18 vs.11/18), reactive (15/18vs.13/18) and
walking balance (16/21vs.8.5/21).
Conclusion: On the continuum of balance performance, the DCD child showed an
intermediate score, however more closely to that of the CP boy, suggesting deviant
development. The problems in finding its stability limits and in sensory orientation tasks
suggests that in DCD the internal modelling deficit hypothesis can be further explored as
these domains are related to sensorimotor pathways including the parietal cortex. These first
results need to be further confirmed in a bigger sample.
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P-053
Transcultural translation and validation of Segmental Assessment of Seated Postural &
Reaching control Test (SP&R-co) and Segmental Assessment of Trunk Control
(SATCo) for Spanish population
V. González Vila1, I. González Eiroa2, J. López Ruiz3, E. Contell Gonzalo4, R. Romero
Galisteo5, M. Ródenas Martínez6, J. Rachwani7, V. Santamaría Saavedra8, P. B Butler9, V.
Robles García2.
1
AUPA Terapia Infantil, Lugo, Spain; 2Neuroscience and motor control research group
(NEUROcom). Department of Physiotherapy, Medicine and Biomedical Sciences. Faculty of
Physioterapy, Universidade da Coruña, Spain., A Coruña, Spain; 3Grupo de investigación
Physical Therapy and Health de la Universidad Europea de Madrid, Profesor del grado de
fisioterapia en la Universidad Europea de Madrid, Doctorando en el programa de Cuidados
de la salud de la Universidad Complutense de Madrid, Madrid, Spain; 4Corseford School
(Capability Scotland) Johnstone PA10 2NT Escocia, Reino Unido, Scotland, United
Kingdom; 5University of Málaga. Faculty of Health Sciences. Department of Physiotherapy.
Biomedical Research Institute of Málaga (IBIMA), Málaga, Spain; 6Asociación Apsa. Av
Salamanca, 27 03005 Alicante, Alicante, Spain; 7Hunter College Department of Physical
Therapy, New York, United States; 8Department of Mechanical Engineering, Columbia
University, New York, USA. iBRAIN: International Institute for the Brain, Physical Therapy
Department., New York, United States; 9Visiting Research Fellow, Manchester Metropolitan
University, Faculty of Health, Psychology and Social Care, Brooks Building, 53 Bonsall
Street, Manchester M15 6GX, UK, Manchester, United Kingdom.
Introduction. Postural control impairment in children with cerebral palsy (CP) severely
limits their participation. Despite the value demonstrated by existing standardized trunk
control assessment tools, they are frequently not used, in part because of the lack of crosscultural validation studies. The objective of this work is the transcultural translation and
validation of the Seated Postural & Reaching control Test (SP&R-co) and Segmental
Assessment of Trunk Control (SATCo) in Spain.
Patients and methods. A standardized protocol for each tool was structured into translation,
expert committee and backtranslation to achieve optimal conceptual and semantic
equivalence. Five experts contrasted and interpreted the translated content. After consensus
with the original authors, the developed Spanish version for both tools will be validated in
fifty children with CP for test systematization, repeatability, variability and applicability.
Results. To date, disagreements identified during tests translation were linguistic in nature.
No cultural and conceptual translation discrepancies were found. Currently, SP&R-co and
SATCo are being reviewed by the group of experts to address and resolve such
discrepancies. Following our research outline alidation data will be available in the first
semester of 2022.
Conclusion. Addressing transcultural and translation issues of tests is a vital component to
enable take-up of existing trunk control measures worldwide. This study will permit Spanish
scientists and clinicians to identify the optimal level of trunk support needed during postural
and reaching skill training in the paediatric field: this will guidetheir therapeutic
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approach enabling measurement of postural change and sitting ability for clinical and research
purposes.
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DIAGNOSTICS AND ASSESSMENTS:
MOVEMENT ANALYSIS AND BIOMECHANICS

P-054
About a complex case of femoral amputation
N. Rodriguez1, G. Calaf1, V. Ferrer2, A.M. Dominguez1, F. Torner1, A. Riera1.
1
Hospital Sant Joan de Deu, Barcelona, Spain; 2CAR, Sant Cugat, Spain.
Introduction
Amputation surgeries for pediatric bone tumors are complex and involve global muscles
resection and bone reconstructions intended for a growing stump
Patients and methods
5-year-old boy diagnosed with osteosarcoma in the distal femur. Treated with CT and
proximal amputation. This was reconstructed with the ipsilateral tibia and fibula, regularizing
the foot with a Chopart amputation to provide support when growth was completed to get a
best biomechanically functional level. Muscle reconstruction was in groups. During the fitting
process, the gait pattern was in internal rotation, causing falls. Gait analysis was performed to
understand how the different muscle groups were acting.
Results
Femoral internal rotation was 60º. By muscle groups, hip flexors, abductors and adductors
response were symmetrical. Spontaneous and consciously corrected gait was analyzed,
observing, in this second case, greater activation of the hip muscles and especially of the
adductors, which we interpret as a control mechanism for internal rotation and hip flexion.
Hypermobility of the socket and asymmetry of 1.5 cm, which conditioned a gait in
circumduction were also observed. Technical modifications were made, and a twister cable
was introduced to work on proprioception. One year later, a physiological gait pattern is
achieved, and the twister is removed.
Conclusions
In complex cases, supporting the clinical evaluation with a gait analysis helps in decisionmaking. In this case, it has allowed to verify the correct functioning of the different muscle
groups and the use of the twister has been key in the process of re-education of the pattern.
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Automated video-based assessment of dyskinetic cerebral palsy: A proof-of-concept
study of a new method using markerless motion tracking and machine learning
H. Haberfehlner1, S.S. Van De Ven2, S.A. Van Der Burg3, F. Huber3, S. Georgievska3, D. Den
Hartog2, I. Aleo4, L.A. Bonouvrié2, M.M. Van Der Krogt2, A. Buizer2.
1
Amsterdam UMC, Amsterdam Movement Sciences and KU Leuven, Campus Bruges,
Department of Rehabilitation Sciences, Bruges, Belgium; 2Amsterdam UMC, Department of
Rehabilitation medicine, Amsterdam Movement Sciences, Amsterdam, Netherlands;
3
Netherlands eScience Center, Amsterdam, Netherlands; 4Moveshelf Labs B.V., Utrecht,
Netherlands.
Introduction:
Gold standard for assessment of dystonia in dyskinetic cerebral palsy (DCP) is the Dyskinesia
Impairment Scale (DIS). However, the DIS is time-consuming and difficult to apply within
clinical practice for indication and evaluation of treatment in DCP. We suggest a machine
learning approach to automatically assess dystonia using stick figures extracted from videos,
without use of markers.
Patients and methods:
132 videos sequences (20 seconds each) of 34 children with DCP (mean age 14y2m (4.0),
GMFCS IV-V) from a clinical trial were used. Participants were filmed during lying and
sitting in rest. Videos were scored according the DIS for arm and leg dystonia (amplitude and
duration) by a trained clinician and normalized towards percentage scores (ranging 0-1). The
x,y-coordinates in pixels of left and right wrist, elbow, shoulder, hip, knee and ankles
(stickfigures) were extracted from the videos using DeepLabCut and used for calculation of
movement and position features within time-windows of two seconds. These features were
used to train a Random forest regressor (Scikit-Learn) to predict the clinical scores. 5-fold
cross-validation was used. The mean absolute error (MAE) was calculated for each of the
models.
Results:
MAEs were: leg dystonia 0.14±0.1 (amplitude); 0.14±0.2 (duration); arm dystonia: 0.21±0.2
(amplitude); 0.22±0.2 (duration) (i.e. range between 14%-22%).
Conclusion:
Automatic assessment of dystonia from videos can support frequent measurements with a
high potential to contribute to a targeted and personalised treatment for children with DCP.
Stick figures of DCP should be pooled towards larger data sets to improve model
performance.
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P-056
Identifying bimanual motor control impairments in children with unilateral cerebral
palsy using the Kinarm End-point robot
L. Decraene1, L. Mailleux1, J.J. Orban De Xivry1, E. Ortibus1, K. Klingels2, H. Feys1.
1
KU Leuven, Leuven, Belgium; 2UHasselt, Hasselt, Belgium.
Robotic assessments are able to identify impairments in bimanual motor control (BMC) in
adult stroke. Nevertheless, their ability to identify BMC deficits in children with unilateral
cerebral palsy (uCP) remains unknown.
We aimed to explore differences in BMC between children with uCP (N=10, 7-15y,
11y6m±2y11m, 4 males, 3 right-sided uCP) and aged-matched typically developing children
(TDC, N=10, 7-14y, 11y7m±2y3m, 6 males, 8 right-handed) using the Kinarm End-point
robot. All participants performed three tasks using both hands. During the object-hit task,
participants hit balls falling from the top of the screen. During the ball-on-bar task, a ball
needed to be balanced on a bar while moving it to a target. And during the race-circuit task,
both hands needed to perform opposite movements to drive a cursor through a circuit as
accurate as possible. Eighteen parameters were compared between groups using an ANCOVA
with age as covariate (α<0.05,ηp2).
During the object-hit task, children with uCP needed a larger workspace to effectively use
both hands compared to TDC (hand selection overlap; p=0.05,ηp2=0.21). Furthermore, the
ball-on-bar task revealed that children with uCP had a larger difference in reaction time
(p=0.03,ηp2=0.27), path length (p=0.04, ηp2=0.24) and hand speed (p<0.007, ηp2>0.35)
between both hands compared to TDC. Lastly, children with uCP showed significant
bimanual coordination deficits during the performance of the race-circuit task (p<0.001,
ηp2=0.66), corresponding to a more sequential performance of both hands.
In conclusion, robotic assessments can provide a detailed profile of BMC impairments in
children with uCP.
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Mothers` alcohol and drug use in pregnancy affected Infants` General Movements, the
revised age-adequate-movement-repertoire and the revised total optimality score at 3
months.
T. Fjørtoft1, M. Brandal1, A.M. Brubakk2, L. Adde2, T. Ustad1, K.A.I. Evensen2.
1
Clinic of Clinical Services, St. Olav's Hospital, Trondheim University Hospital, Trondheim,
Norway; 2Department of Clinical and Molecular Medicine, Faculty of Medicine and Health
Sciences, Norwegian University of Science and Technology, Trondheim, Norway.
Introduction
Infants born preterm demonstrating abnormal general movements and low revised MotorOptimality-Score (R-MOS) at 3-5-months may have risk of impaired motor and/or cognitive
outcome. Aim of this study was to describe general movements and R-MOS in term-born
infants exposed to alcohol and/or drugs in pregnancy (study group) compared with unexposed
term-born infants (control group).
Patients and methods
We included 108 term-born infants exposed to alcohol and/or drugs in pregnancy (birthweight
3262g, SD663, gestational age 38.2, SD2 weeks) and 104 term-born controls (birthweight
3582, SD443g, gestational age 39.7, SD0.9 weeks). A part of Prechtl’s General-MovementAssessment: R-MOS (range 5-28) was used. Video-recordings at mean post-term age 12.6
(SD4.0) weeks were analysed by certified physiotherapists blinded to infant history and
group. Fidgety-movements (FMs) were classified as present, sporadic, absent or exaggerated.
Movement repertoire was classified as present, reduced or absent.
Results
None in the study group had absent FMs. Sporadic FMs were seen in five(5%) infants and
exaggerated in five(5%). No controls had absent or exaggerated FMs and four (3%) had
sporadic FMs. Movement repertoire was reduced in 68 (43%) infants in the study group and
23 (12%) controls (p<0.001). Mean R-MOS was 24.4(SD4.4) in the study group and
26.8(SD3.0) in the control group (p<0.001).
Conclusion
In alcohol- and/or drug-exposed infants, a tenth of the infants had sporadic or exaggerated
FMs and nearly half of them presented reduced movement repertoire at three months postterm age. This may indicate risk of adverse development, and follow-up is required to reveal
clinical significance of these findings.
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Natural history of gait kinematics and clinical measures in bilateral CP
C. Daly, D. Kiernan.
Central Remedial Clinic, Dublin, Republic of Ireland.
Introduction
Natural history needs to be considered when assessing and predicting treatment outcomes in
cerebral palsy (CP). Large cohort data are currently lacking.
Patients and methods
Subjects with bilateral CP who had two or more gait analyses, but no history of intervening
surgery were retrospectively identified. Clinical and absolute kinematic data were extracted
and assessed using repeat measures correlation. Timeseries kinematics were extracted for
baseline and most recent analyses and assessed using statistical parametric mapping.
Results
A total of 198 subjects with a follow-up of 4.97 (2.9) years (range 0.8 to 15.9 years) were
included. Mean age was 6.9 (4) years at baseline and 11.9 (5.4) years at final followup. Clinical measures indicated moderate correlation (r≥0.5) with age for reduced popliteal
angle, long lever hip abduction and internal hip rotation range. In gait, GDI improved
significantly (left p=0.024 right p=0.036). There was reduced hip extension in late stance
(p<0.001), increased knee flexion in mid-stance (p<0.001), reduced peak knee flexion in
swing (p<0.001), increased ankle dorsiflexion in stance (p<0.001), reduced hip abduction in
swing (p<0.001), increased external rotation of the knee/tibia (p<0.001) and reduced external
ankle rotation in early stance and through swing (p<0.001). There were no changes in foot
progression or hip rotation.
Conclusion
This large cohort analysis indicates that individuals with CP show natural progression of
clinical and kinematic variables. Gait directed treatment outcomes can only be deemed
effective if they are shown to exceed these naturally occurring age related changes.
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Upper limb kinematics during functional tasks in children and adolescents with
dyskinetic cerebral palsy: how many repetitions are needed?
I. Vanmechelen1, S. Bekteshi1, M. Konings1, H. Feys2, K. Desloovere2, J.M. Aerts2, E.
Monbaliu1.
1
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Introduction
Dyskinetic cerebral palsy (DCP) is characterised by involuntary movements. However, the
movement patterns in DCP have not yet been studied during upper limb tasks. The aim of this
study was to evaluate psychometric properties of upper limb kinematics in participants with
and without DCP.
Patients & Methods
Twenty participants with DCP and twenty typically developing (TD) participants performed a
reach forward, reach and grasp vertical and reach sideways task during three-dimensionalmotion analysis. Joint angles at point-of-task-achievement (JAPTA), angular waveforms, and
spatio-temporal parameters were evaluated within-and-between sessions using intra-class
correlation-coefficients (ICC) and standard error of measurement (SEM). Independent t-tests
compared study parameters between groups.
Results
Within-session ICC values ranged from 0.55-0.99 for JAPTA and spatio-temporal parameters
for both groups during all tasks. Within-session SEMs ranged from 1.7°-7.6° for TD
participants and from 3.0°-12.7° for participants with DCP. Eight within-session repetitions
yielded the smallest change in ICC and SEM values for participants with DCP. Betweensession ICCs for JAPTA ranged from -0.60-0.98 for TD participants and from 0.39-0.95 for
participants with DCP, while ICCs for spatio-temporal parameters ranged from 0.95-0.99 for
both groups. Between-session SEMs ranged from 1.9°-15° for TD participants and from 4.6°14.7° for participants with DCP. Between-group differences revealed higher elbow flexion,
elbow pronation and trajectory deviation for participants with DCP.
Conclusion
This is the first study to assess upper limb psychometric properties in participants with DCP,
showing that their variable movement pattern can be reliably captured within- and-between
sessions, if at least eight repetitions are taken into account.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

P-060
Visuomotor integration in action planning in 7-year-old children with autism spectrum
disorder
A. Bäckström1, T. Rudolfsson2, A.M. Johansson1, L. Rönnqvist1, K. Rosander3, C. Von
Hofsten3, E. Domellöf1.
1
Department of Psychology, Umeå University, Umeå, Sweden; 2Centre for Musculoskeletal
Research, Department of Occupational Health Sciences and Psychology, University of Gävle,
Gävle, Sweden; 3Department of Psychology, Uppsala University, Uppsala, Sweden.
Introduction: Difficulties with action planning and visuomotor integration may contribute to
atypical motor functioning in children with autism spectrum disorder (ASD),
although detailed studies of sensorimotor integration in action planning are sparse. This
ongoing study investigates visuomotor integration in action planning in 7-year-old children
with and without ASD.
Patients and methods: A sub-sample of 6 children with ASD and 6 typically developing
(TD) controls were included. Recordings of gaze synchronized with 3D kinematic registration
were made during performance of a manual sequential peg rotation task with variations in
goal insertion complexity. Group differences and relations between movement duration and
number of gaze shifts over the sequential movement phases (latency, reach-to-grasp, grasp,
and transport-to-fit) were explored.
Results: No significant group differences were found for either movement duration or
number of gaze shifts. When controlling for the between-participants variance, total number
of gaze shifts and number of gaze shifts in reach-to-grasp were related to movement duration
in the initial phases of the movement in the TD-group but not in the ASD-group.
Conclusion: The results indicate that, whilst performance measures were similar between
groups, the overall pattern of visuomotor integration was related to feed-forward movement
processes in the sequential movement in the TD-group but not in the ASD-group. This finding
adds support to previous suggestions that visuomotor integration underpinning action
planning may operate differently in ASD. Synchronized examination of gaze and detailed
movement registration appears as a promising methodology for detailed investigation of
visuomotor integration in action planning.
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Analysis of the immediate effects of a robotic therapy in the gait for patients with
Cerebral Palsy: a novel methodology
C. Alcoba1, A.J. Del-Ama2, C. Martin3, P. Romero4, E. Rocon4.
1
Universidad Rey Juan Carlos, Alcorcon/Madrid, Spain; 2Electronic Technology Area.
Universidad Rey Juan Carlos, Madrid, Spain; 3Hospital Universitario Niño Jesús, Madrid,
Spain; 4Centro de Automática y Robótica, Consejo Superior de Investigaciones Científicas Universidad Politécnica de Madrid, Madrid, Spain.
Introduction: Cerebral Palsy is a group of permanent but not unchanging neurological
disorders, that affects the developing fetal of infant brain and causes motor and cognitive
symptoms. It is estimated to affect 1-2 in 1000 births.
In the last years the use of robots for treatment this condition has gain importance. Different
studies have investigated the effects on gait kinematics, muscle activation and overall walking
ability, mostly in a pre- VS post- treatment analysis. No study has focused on the immediate
effects on gait kinematics on a day-to-day consolidation-lost balance.
Methods: Assessing the treatment improvement have been done in a 3D movement
laboratory analysis. This technique has several disadvantages being the expensive cost of the
equipment and the time required the main ones.
For this reason, a novel methodology with video-based analysis techniques is explored in this
work as a tool to understand the evolution of the patients in each session respect to the gait
kinematics. This new knowledge will allow improving the treatments.
Results: This methodology allows a fast and easy data collection without losing time once the
patient has ended the session. A video recorded with a smartphone if enough to extract
spatial-temporal and kinematic features for analysis.
Conclusion: The method proposed for this work allows to understand better the effects of
robotic therapies and has been validated with one patient. Results obtained with this patient
are in line with the ones provided with a laboratory movement analysis. Also, the
methodology can be applied into other treatments.
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Characterizing autonomy and navigation abilities in children with cerebral palsy: a pilot
trial.
B. Schiltz, M. Dardennes, R. Araneda Oyaneder, G. Saussez, D. Ebner-Karestinos, Y.
Bleyenheuft.
UCLouvain, Brussels, Belgium.
Introduction
Intensive motor skill learning-based interventions have demonstrated their efficiency to
improve motor and functional abilities of children with cerebral palsy (CP), which affects
both upper and lower extremities. HABIT-ILE (Hand-Arm Bimanual Intensive Therapy
Including Lower Extremities) is an intensive intervention that efficiently targets upper and
lower extremities. However, the improvement of navigation skills —the ability to move
purposefully and efficiently in the surrounding environment— induced by this therapy has
never been investigated.
Patients and methods
The goal of this pilot study was: first, to compare navigation skills in children with unilateral
cerebral palsy (UCP) and healthy children; second to find out whether a 90h (2-weeks)
HABIT-ILE camp could lead to significant changes in navigation abilities for these children.
The main outcome was the variability of the trajectories. An in-house posture location
software and standard cameras were used to capture the displacement of the children.
The children were asked to walk from one place to another, with many repetitions so as to
compute a variability of the trajectories. This pilot involved 12 children with UCP and 12
(paired) typically developing (TD) children.
Results
The variability of TD children was much lower than children with UCP. More interestingly,
the variability was significantly reduced as children with CP followed the intensive therapy.
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Inter-examiner reliability in the use of the Infant Motor Profile with Brazilian infants
C. Fioroni Ribeiro Da Silva, A.L. Righetto Greco, L. Ribeiro Machado, E. Tudella.
Universidade Federal de São Carlos, São Carlos, Brazil.
Introduction: Standardized instruments with reliable psychometric properties that assess
motor behavior are crucial for the early diagnosis of neuromotor disorders. This study aims to
verify the inter-examiner reliability in the use of the Infant Motor Profile (IMP).
Patients and methods: 23 healthy infants (5.6±1.6 months of age) were evaluated using the
IMP. Assessments were independently recovered and scored by 4 physical therapists; rater 1
has higher experience with the IMP than raters 2, 3, and 4. The evaluators performed the IMP
course, training and obtained the acceptable agreement rate with one of the authors of IMP.
Analyzes were performed using the Interclass Correlation Coefficient (ICC3.4), p-value ≤0.05.
Results: Inter-examiner reliability was excellent in the total score domains, the highest ICC
was between rater 1 vs 3 (Crombach's alpha 0.938; ICC 0.883); performance, the highest ICC
was between rater 1 vs 4 (Crombach's alpha 0.99; ICC 0.99); and adaptability, the highest
ICC was between rater 1 vs 4 (Crombach's alpha 1.00; ICC 1.00). Good reliability in fluency
and symmetry, the highest ICC was between rater 1 vs 4 (Crombach's alpha 0.99; ICC 0.99),
and rater 1 vs 3 (Crombach's alpha 1.00; ICC 1.00). Moderate reliability in variation, the
highest ICC was between rater 1 vs 2 (Crombach's alpha 0.938; ICC 0.883). The agreement
was acceptable in all domains.
Conclusion: The inter-examiner reliability index was adequate. The higher experience using
the instrument will lead to higher inter-examiner reliability. For this reason, it is important to
carry out the IMP course and training.
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Kinematics and EMG gait analysis of healthy and cerebral palsy toddlers. A descriptive
study for novel strategies.
F. Van Wezel1, P. Romero2, A. Perez3, C. Martín4, I. Monzón3, M. Medel3, E. Rocon2, I.
Martinez3.
1
University of Twente (UT), Enschede, Netherlands; 2Center of Automation and Robotics
(CAR-UPM), Madrid, Spain; 3Hospital Universitario Niño Jesus, Madrid, Spain; 4Fundación
para Investigación Biomédica Hospital Universitario Niño Jesus, Madrid, Spain.
Introduction: With 2 to 3 cases out of 1000 live births, Cerebral Palsy (CP) is the most
common motor disability during childhood causing later development of walking compared to
healthy children (9 and 18 months). This can cause deformities in their gait, slowing the
development of functional reorganization of connections within the brain. Early development
of a gait pattern in CP children can help to decrease these spasms and deformations. With a
device that encourages toddlers to develop their gait patterns, this early development can be
possible. To design such a device, it is important to understand the different walking patterns
of healthy and CP children. There has not been much research on these differences and mostly
not within the age range of 3 to 5-year-olds.
Patients and methods: The gait analysis lab is used to gain the kinematics and EMG data for
six healthy and seven CP children. Gait studies have been done using a three-dimensional
SMART-D motion analysis system (BTS), 22 reflective markers (Davis protocol) and a 16channel wireless electromyography system (BTS bioengineering).
Results: Differences in kinematics and muscle activation have been found between healthy
and CP children. CP children have a much less normalized gait pattern with greater standard
deviations in both kinematics and EMG activation.
Conclusion: The results of this study can contribute to better development of treatment for
CP children at a young age. This knowledge will help to develop new strategies to manage
people with cerebral palsy.
Keywords: Gait; Kinematics; toddler, EMG
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SENDD - System for Early Neurological Deviation Detection
G. Krakar1, G. Kuzmac1, Ž. Martinić1, A. Ninković1, Z. Sabol1, T. Strgar2, V. Martinčić2, J.
Lovrenčić2, M. Jurić2, D. Modrušan2.
1
Outpatient Pediatric Clinic dr Sabol, Zagreb, Croatia; 2TIS, Zagreb, Croatia.
Introduction: The assessment of the quality of general movements (GMs) is a non-invasive
and reliable method of identification of infants who may develop cerebral palsy, mild
neuromotor dysfunction, or expect normal outcomes. GMs assessment in clinical and research
settings is based on videos of the infants that are rated by trained professionals by
gestalt evaluation of movement complexity and variation. Approaches based on computer
vision and artificial intelligence (AI) algorithms gained attention in the last years.
Patients and methods: Project SENDD (System for Early Neurological Deviation Detection)
stands for the development of AI-based motion detection, markerless annotation, and GMs
quality assessment tool. SENDD uses and compares both institutional and home-captured
videos of infants at fidgety age. All videos have defined technical and child requirements. The
project is open to the public and can be accessed by all interested parents of children aged 1.5
to 3.5 months.
Results: Clinical assessment and classification of GMs by trained professionals are used for
training artificial neural networks to assess the quality of GMs. Computer vision AI networks
accurately detect infants' poses and changes between individual frames using a customdeveloped Python annotation tool. Different neural networks and machine learning (ML)
models such as Convolution neural networks, ResNet, DenseNet, Keras, and Tensorflow are
trained to evaluate GMs into categories.
Conclusion: AI solution for assessing the quality of GMs in early infancy to screen infants at
high risk of neurodevelopmental abnormalities or expected normal outcomes is a promising
diagnostic tool in near future.
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Speed, path and smoothness of reach changes with liquid level in typically developing
children performing a functional reach-to-drink task
J. Mazzarella1, D. Richie1, A. Chaudhari1, E. Tudella2, J. Heathcock1.
1
The Ohio State University, Columbus, OH, United States; 2University Federal de Sao Carlos,
Sao Carlos, Brazil.
Introduction: Reaching is essential for daily life activities and a common focus of
rehabilitation for children with motor disabilities. 3D motion capture is often used to evaluate
reach function, yet little is known about reach characteristics with changing task constraints.
In this study children completed a functional reach-to-drink task with varied liquid levels in
the bottle. We hypothesized that reaches would be slower, straighter, and smoother with more
liquid.
Patients and methods: 25 typically developing children ages 10-12 completed 2 repetitions per
hand of reaching for an empty, half-full or full bottle to take a drink, then setting it down. A
7-camera Vicon Motion Capture system recorded movements. We compared straightness
ratio, average speed (mm/s), and number of velocity peaks (smoothness) by hand, condition,
and hand x condition interaction using a general linear model.
Results: Main effects for condition were speed (F(2)=4.862, p=.008), straightness ratio
(F(2)=4.905, p=.008), and number of velocity peaks (F(2)=6.665, p=.001). A Bonferroni posthoc test revealed higher speed and smaller straightness ratio for the full versus empty
condition (both p=.005) and more velocity peaks for the half-full versus empty (p=.003) and
full conditions (p=.006). The main effect for hand was more velocity peaks for the left hand
(F(1)=34.59, p<.001). There was no interaction effect.
Conclusion: Consistent with our hypothesis, children’s movements were straighter with more
liquid in the bottle, but also slower, and smoothness showed a bell-curve effect with
increasing liquid. Hand movements were smoother with the right hand, the dominant hand for
most children.
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Stick figures to assess dystonia and choreoathetosis in dyskinetic cerebral palsy
C.T. Pieters1, L.A. Bonouvrié1, M.M. Van Der Krogt1, A.I. Buizer1, H. Haberfehlner2.
1
Amsterdam UMC, Department of Rehabilitation medicine, Amsterdam Movement Sciences,
Amsterdam, Netherlands; 2Amsterdam UMC, Amsterdam Movement Sciences and KU
Leuven, Campus Bruges, Department of Rehabilitation Sciences, Bruges, Belgium.
Introduction: Dystonia and choreoathetosis in dyskinetic cerebral palsy (CP) are currently
assessed by clinical scales such as the Dyskinesia Impairment Scale (DIS). Most of these
scales use video recordings for scoring. However, these methods are rater-dependent and
therefore can be subjective. Furthermore, they are time-consuming. Clinicians and researchers
seek for more objective and less time-consuming possibilities. A machine learning approach
to automatically classify dyskinetic movement patterns, using stick figures extracted by
markerless motion tracking from real videos, might be an option. As a first step, this study
aimed to assess if relevant information for scoring dystonia and choreoathetosis is sufficiently
preserved within stick figures.
Patients and methods: Videos of 34 children with dyskinetic CP (mean age 14y2m (4.0)) were
available. Stick figure videos were created using markerless motion tracking and were scored
following the DIS. DIS-scores on real videos were previously assessed. To assess the
concurrent validity, correlations between DIS-score of real and stick figure videos were
calculated.
Results: A moderate correlation (r=0.537,p<0.000) between stick figure DIS-scores and real
video DIS-scores was found.
Conclusion: Scoring of dyskinesia using stick figure videos appears to be a valid method to
assess the severity of dyskinesia compared to using real videos. Therefore, using stick figures
within a machine learning approach to classify dyskinesia should be further explored. The
added value of using stick figure data is that it does not contain privacy sensitive information
and can be openly shared and combined towards big datasets needed for training of models
for automatic detection.
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The forgotten cohort in DCD: Modification of the Movement Assessment Battery for
Children-2nd edition (MABC-2) for older adolescents
L. Valtr1, R. Psotta1, K. Banatová1, R. Abdollahipour1, L. Bizovská1, P. Wilson2.
1
Faculty of Physical Culture, Palacký University Olomouc, Olomouc, Czech Republic;
2
Faculty of Health Sciences, Australian Catholic University, Melborne, Australia.
Introduction: Older adolescents are the forgotten cohort in motor assessment for DCD. The
most commonly-used test (MABC-2) is not designed for those aged > 16 years—it presents
ceiling effects, limited norms, and poor ecological validity. Indeed, MABC-2 did not prove to
be sufficiently valid to assess the motor coordination of adolescents over 16 years. The
purpose of our study was to develop a modified version of this test for older adolescents.
Patients and methods: 22 older adolescents (8 male, aged 17-19 years) who met DSM-5
criteria for DCD and 22 matched controls participated. All participants were screened on the
Bruininks TMP-2 and the Adult DCD checklist. The modified motor battery comprised: two
existing MABC-2 tasks (Triangle with nuts and bolts; Two-board balance), three modified
MABC-2 tasks (Turning pegs, Catching with one hand, Throwing at a wall target), and three
novel tasks (Graphomotor speed task, Balance with eyes closed, and Hopping with
stabilization). A sensitivity and specificity analysis (using receiver operating characteristic
curve—ROC) was performed on the modified battery, relative to the initial screening process.
Results: DCD group performed significantly worse than controls on all tasks with the
exception of Throwing and Balance with eyes closed. ROC curve analysis showed that 6 tasks
reached acceptable (area under the curve of 0.720 – 0.798) or excellent (0.804 – 0.848)
diagnostic accuracy.
Conclusion: The modified battery identified older adolescents with motor difficulties,
suggesting that a more ecological and age-specific test can be used for the assessment of DCD
in individuals over 16.
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P-069
The influence of selective motor impairment on minimum relative phase angle in
patients with cerebral palsy
F. Manikowska1, S. Brazevic1, M. Jóźwiak1, M. Lebiedowska2.
1
Poznan University of Medical Sciences, Poznan, Poland; 2Gait Lab in Poznan, Edmonton,
Canada.
Introduction: Minimum Relative Phase (MRP) angle is a measure of the strength of coupling
between the hip and knee joints during the swing phase of walking. The influence of reduced
selective motor control (SMC) on MRP has been revealed in patients with cerebral palsy
(CP). However, the association with other motor impairment (weakness, spastic hypertonia)
and functional status of patients has not been investigated. The main aim of this study was to
determine the effect of functional status of patient (GMFCS) on MRP and evaluate the
influence of reduced SMC, weakness and spastic hypertonia on MRP.
Patients and methods: This was a retrospective study. In 132 patients with hypertonic CP (F =
56, M = 76; average age: 11 (range: 5-20)) selective motor control, spasticity and weakness of
their lower limb muscles were assessed with clinical scales. Gait analysis was conducted to
assess inter joint coordination via minimum relative phase to quantify the degree of
uncoupling of both knee and hip joints.
Results: We found that MRP is affected by GMFCS. Lower functional status corresponded
with larger MRP. MRP was larger when the impairments were present (p < 0.05) and was
affected by the majority of outcome measures (p < 0.05).
Conclusion: The ability to perform uncoupled hip and knee movements deteriorates with
lower ambulatory level in CP patients. All impairments are directly related to knee and hip
motion in swing phase of gait cycle and had a significant effect on joint coupling.
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Predictability of GMA (Prechtles manoeuvre) in assessment of cerebral palsy: trial on
high risk neonate at Child Development Centre, semi urban area
R. Mukherjee.
Sishumangal CDC, Raiganj, India.
Introduction Two specific abnormal GM patterns reliably predict later cerebral palsy: 1) A
persistent pattern of cramped-synchronized GMs. The movements appear rigid and lack the
normal smooth and fluent character. . 2) The absence of GMs of fidgety
character.Methods We made a team (all trained on GMA), contacted SNCU of nearby
Government medical College s to visit the kids at the routine follow-up clinic. The study took
place for 1 year (July 2020 - June 2021). We started with both term and preterm neonate not
before 34 weeks of gestational age. With the baby positioned supine, movements are videorecorded and analysed by us to categorise the movements according to their fluency,
complexity and variability
Results A total number of 67 children were enlisted for the study, selected according to high
risk category, of which 12 guardians did not turn up for regular visits and defaulted. 5 parents
were noncompliant. All the children taken in first three months (n=50) were observed twice, 6
and 9 months of age (corrected age in case of preterm). among this 50 number of children
history wise 26 from birth asphyxia with variable HIE I&II, 6 from kernicterus
encephalopathy, 16 preterm low-birth weight, 2 with early onset seizure. Among these, 34
children demonstrated typical movement pattern at the 1st observation and 31 of them
destined to be CP at 6-9 months age.Conclusion Beside a sensitivity and specificity of 95%
each, the assessment of GMA is quick, noninvasive, even nonintrusive,
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DIAGNOSTICS AND ASSESSMENTS:
MUSCULOSKELETAL IMAGERY, MODELING AND PHYSIOLOGY

P-071
Combined macro- and microscopic morphological muscle data in young children with
spastic cerebral palsy: an exploratory study
N. De Beukelaer1, J. Deschrevel2, M. Corvelyn3, K. Maes2, D. Costamagna3, G. GayanRamirez2, A. Van Campenhout4, K. Desloovere1.
1
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Belgium; 2Laboratory of Respiratory Diseases and Thoracic Surgery, Department of Chronic
Diseases and Metabolism, KU Leuven, Leuven, Belgium; 3Stem Cell Biology and
Embryology, Department of Development and Regeneration, KU Leuven, Leuven, Belgium;
4
Pediatric Orthopedics, Department of Orthopedics, University Hospitals Leuven, Leuven,
Belgium.
Introduction: Children with spastic cerebral palsy (SCP) show macro- and microscopic
muscle alterations compared to typical development. To better understand the full picture of
CP muscle problems, studies combining soft‐tissue imaging with microscopic measures in
children with a typical development and in the same SCP child are needed. Therefore, we
explored associations of macroscopic muscle size to microscopic fiber size of the medial
gastrocnemius (MG) muscle in young children with SCP.
Patients and methods: 3D freehand ultrasound combined with MG micro-biopsy collections
was performed in 16 children with SCP (GMFCS level I=5, II=8 and III=3, median age 5.4y
(IQR 3.3y)). Mid-belly anatomical cross-sectional area (aCSA) was manually outlined.
Biopsy sections were stained using an immunofluorescence staining with antibodies against
myosin heavy chain -I, -IIa and -IIx for analyzing muscle fiber sizes (FCSA). Muscle
outcomes were normalized to fibula length and Pearson correlations coefficients were
calculated.
Results: Moderate to high positive correlations were found between the aCSA and
FCSAtotal(r=0.610), FCSAtype-I (r=0.702) and FCSAtype-IIa (r=0.720) (p<0.05). After
normalization, a trend of low positive correlations was observed between the aCSAnorm and
both FCSAnorm/type-I (r=0.345, p=0.191) and FCSAnorm/type- IIa (r=0.416, p=0.109).
Conclusion: Preliminary results suggest that the macroscopic muscle size is growing in
relation to the fiber size for young children with SCP. By studying the association between
normalized muscle characteristics, the impact of growth is substantially reduced. To further
explain these pathological muscle profiles, more insights in intrinsic muscle structures are
needed. Further studies should include larger sample sizes to improve the power.
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Providence nighttime bracing: for or against?
E.J. Frutos Reoyo, E. Arias Rosado, M. Gándara Alonso, Á. Serrano Combarro, B. De La
Calle García, E. Cantalapiedra Puentes, E.D. Candau Perez.
Hospital Universitario Río Hortega, Valladolid, Spain.
Introduction:
Standard treatment for skeletally immature adolescents with moderate Adolescent Idiopathic
Scoliosis (AIS) is a full-time spinal orthosis. However, adherence to full-time wear is often
challenging for these patients. The use of Providence nighttime brace is an alternative to
another traditional orthosis to control the evolution of adolescent idiopathic scoliosis (AIS).
Patients and methods:
We analyzed the effectiveness of Providence nighttime brace in a retrospective cohort study
comparing with twelve female patients with AIS. Scoliosis Research Society (SRS) bracing
criteria were included to prescribe it. For each patient a personal orthosis was created. It was
created depending of the characteristics of the curve. Radiographs and clinical information
were recorded. The effectiveness was analyzed according to X-ray parameters like Cobb
degree and curve size, curve pattern, maturity, level of the apex and apex rotation; and clinical
parameters such as hump height, symmetry (TRACE) and comfort. The data were analyzed at
the beginning and end of the Providence’s use.
Results:
The outcomes show that our patients did not have an increase of their curve size, no
progression of the humps and an improvement in aesthetics. Meanwhile the tolerance was
better than previous orthosis.
Conclusion:
Providence nighttime braces are an effective treatment for adolescent idiopathic scoliosis
patients. Providence nighttime brace could be an effective alternative to the patients with AIS
who meet the criteria. Reducing the social impact due to wearing an orthosis, but controlling
the progression of the curve and improving clinical parameters and aesthetics.
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The ratio of muscle volume to bodyweight in children with bilateral cerebral palsy
decreases with age
O. Segal, L. Johnston, J. Noble, N. Fry, S. Graham, M. Gough, A. Shortland.
Guy's & St Thomas' Hospital, London, United Kingdom.
Introduction
It is established that children and young people (CYP) with bilateral spastic cerebral palsy
(BSCP) have smaller muscles than their typically developing (TD) peers but, there has been
little research performed describing the trajectory of muscle growth in this group. Here, we
describe the first longitudinal study of lateral gastrocnemius (LG) muscle volume data in a
group of CYP with BSCP.
Patients& Methods
Our control group consisted of 25 TD CYP between the ages of 6 and 23 years. Eighteen
children (6 female) with BSCP aged between 5 and 15 years (GMFCS I-III) comprised our
subject group. Children with BSCP had had multiple assessments at our gait analysis service
at which ultrasonic measurements of muscle volume are routinely made. The mean age
difference between the first and second visits was 2.1 years. There were no surgical
interventions or botulinum toxin injections to the lower limbs between assessments.
Estimates of muscle volume were made using the technique described by Vanmechelen.
In the control group, 90% of variance in muscle volume was explained by bodyweight.
Z-scores for LG volume were computed for individuals with BSCP for each visit relative to
the expected muscle volume in a weight-matched TD CYP. The average Z-scores across left
and right legs were calculated.
Results
Z-score
Mean

1st Visit
-0.94

2nd Visit
-1.57*

There was a significant decrease in standardised LG volume at the 2nd visit.
Conclusion
The decline of standardised muscle volumes with age in BSCP may explain early loss of
ambulatory mobility.
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Ultrasonographic features of healing in patellar tendon shortening surgery – a pilot
study
S. Tontanahal, M. Kandagaddala, S. Susan Regi, D. James, T. Palocaren, A. Gahukamble.
Christian Medical College, Vellore, India.
Background: Patellar tendon shortening (PTS) to correct patella alta, is often a part of
surgical management of crouch gait. Historically, the tendon repair is considered healed by 6
weeks and postoperative physiotherapy is initiated. In this study, we describe the sonological
features of the patellar tendon following surgery, with the aim to define healing.
Methods: 7 children (14 knees) with cerebral palsy, attending the cerebral palsy clinic of a
tertiary referral hospital, who underwent PTS were followed up between 3 and 8 weeks postsurgery. High resolution ultrasonography (HR-USG) was performed post operatively to assess
the patellar tendon.
Results: One case of the cohort was selected as reference and the findings in the others were
compared. The index case showed continuity of the superficial and deep bands with smooth
and regular contours. The tendon was hypoechoic with preserved fibrillary pattern with no
fluid clefts or calcifications with a few intra-tendon suture materials. No abnormal soft tissue
or fluid clefts were noted in the peri-tendon. Patellar tendon was mobile on dynamic scans.
These findings were consistent at 8 weeks post op. We observed similar results between 3-8
weeks post op in 12 cases. In two cases, optimal assessment was limited by post op changes.
Conclusion: HR-USG shows signs of healing as early as 3 weeks following PTS surgery.
This would suggest children undergoing PTS could be safely mobilized earlier than the
traditional 6 weeks with possibly superior outcomes with regards to return to walking and
better muscle strength.
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Scoliosis and congenital hearth disease: a real relationship
L. Fernández García, M.C. López Zarzuela.
Complejo Hospitalario Universitario de Toledo, Toledo, Spain.
Introduction
Patients with congenital heart disease have been reported to have a higher risk of developing
scoliosis compared to the rest of the population. Likewise, thoracic surgeries have also been
associated with a higher risk of suffering from spinal deformity. However, the detailed
etiology is unknown and the findings are inconclusive.
Patients and methods
A series of selected cases of the monographic consultation of Children Rehabilitation were
analysed. These cases involved 4 girls of 12.3 years of average and the research focused on
evaluation after having been through surgery for complex congenital heart disease such as
Ebstein’s anomaly, aortic coarctation, transposition of large vessels and atrial septal defect.
Patients who suffered scoliosis and operated congenital heart disease associated with other
patologies were excluded.
Results
All patients were diagnosed with dorsolumbar scoliosis at an average angle of 24.3º, requiring
treatment with cervical-thoracic-lumbo-sacra or thoracic-lumbo-sacra orthosis. All of them
had a history of surgery through thoracotomy and/or sternotomy for congenital heart disease
during her first year of life. The evolution of the scoliotic curve was generally favorable, with
a rate Cobb angle progression of 6.5º in 1 year of observation.
Conclusion
There may be an association between congenital heart disease surgery through thoracotomy
and/or sternotomy in chilhood and the appearance of scoliosis from an early age. Neverless,
further studies of higher quality and a higher patients sample are required to establish this
findings.
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Heritable Connective Tissue Disorders in Childhood: Decreased Health Related Quality
of Life and Mental Health
J. Warnink-Kavelaars1, L. De Koning2, L. Rombaut3, L. Menke4, M. Alsem5, H. Van Oers6,
A. Buizer7, R. Engelbert8, J. Oosterlaan9.
1
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UMC, University of Amsterdam, Department of Rehabilitation Medicine, Amsterdam,
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Introduction: Heritable Connective Tissue Disorders (HCTD) are characterized by similar
musculoskeletal, cardiovascular and cutaneous features that may evolve in childhood. The
psychosocial consequences of growing up with HCTD are largely unknown. We aimed to
assess health related quality of life (HRQoL) and mental health of children and adolescents
with HCTD using standardized validated questionnaires.
Patients and methods: This observational cross-sectional, multicenter study included 126
children, aged 4-18 years, with Marfan syndrome (MFS, n=74), Loeys-Dietz syndrome
(LDS, n=8), molecular confirmed Ehlers-Danlos syndromes (EDS, n=15) and hypermobile
Ehlers-Danlos syndrome (hEDS, n=29). HRQoL and mental health were assessed through
the parent and child-reported Child Health Questionnaires (CHQ-PF50 and CHQ-CF45,
respectively) and the parent-reported Strengths and Difficulties Questionnaire (SDQ). Scale
scores and the percentage of clinical scores of the total HCTD-group and subgroups were
compared to those of a representative general population sample.
Results: Compared to a representative general population sample, parent-reported HRQoL of
the HCTD-group showed significantly decreased Physical Summary scores (p<.001, d=.9)
and Psychosocial Summary scores (p=.24, d=.2) indicating decreased HRQoL. Similar
findings were obtained for child-reported HRQoL. Parent-reported mental health of the
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HCTD-group showed significantly increased Total difficulties scores (p=.01, d=.3), indicating
decreased mental health. While the hEDS and the MFS subgroups both reported decreased
HRQoL, only hEDS reported decreased mental health.
Conclusions: Children and adolescents with HCTD report decreased HRQoL and mental
health with most adverse sequels reported in children with hEDS and least in those with MFS.
These findings call for systematic monitoring and tailored interventions.
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Impaired muscle growth precedes development of plantar flexor muscle contractures in
children with cerebral palsy: a longitudinal study
M. Willerslev-Olsen1, C. Svane2, J.B. Nielsen2.
1
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Introduction: In a cross-sectional study from 2018, we showed that the development of
muscle contractures seems to be preceded by impaired muscle growth in children with
cerebral palsy (CP). In this longitudinal study, we aimed to further investigate this relation on
an individual level.
Methods: 7 children with CP and 13 typically developing (TD) children participated in this
study. We used a longitudinal study design in which the children were followed and evaluated
every 6 months from birth until the age of four. We used free-hand three-dimensional
ultrasound to evaluate muscle volume of the medial gastrocnemius muscle and hand-held
dynamometry to evaluate measures of plantar flexor muscle contracture development.
Results: Three of the children with CP showed reduced muscle growth as compared to TD
children beginning around 15 months of age. All three children showed increased stiffness of
the plantar flexor muscle-tendon unit around the age of 30 months. One of the remaining four
children with CP showed a small increase in stiffness around the age of 35 months. All CP
and TD children showed a gradual decrease in range of movement in the ankle joint without
any clear difference in the two groups within the time period studied.
Conclusion: In children with CP, plantar flexor muscle contracture development is preceded
by impaired muscle growth in most cases. Thus, the findings from this longitudinal study
confirm the indications from the previous cross-sectional study and further emphasize the
need for early interventions focusing on lower limb muscle growth.
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Neonatal brachial plexus palsy and hand representation in children and young adults
R. Van Der Looven1, L. Hermans1, C. Anna Maria1, M. De Muynck1, G. Vingerhoets2.
1
University Hospital Ghent, Ghent, Belgium; 2University Ghent, Ghent, Belgium.
Aim
To assess the impact of neonatal brachial plexus palsy (NBPP) on higher-order hand
representation.
Method
Eighty-two left-handed children and adolescents with and without right-sided NBPP were
recruited. Thirty-one participants with NBPP (mean age [SD] 11y 4mo [4y 4mo]; age range
6y 2mo–21y 0mo; 15 females; C5–6, n=4, C5–7, n=12, C5–T1, n=11, C5–T1 with Horner
sign, n=4) were assessed along with 30 controls (mean age 11y 5mo [4y 4mo]; age range 6y
7mo–21y 7mo; 14 females). Participants’ estimated hand size and shape on measure of
implicit and explicit hand representation was assessed. A linear mixed model (LMM) was
used to investigate the effect of condition, sensorimotor impairment, and age.
Results
Individuals with NBPP showed a significant difference in implicit hand representation
between affected and non-affected hands. LMM confirmed a significant influence of the
severity of sensorimotor injury. Only the estimated implicit hand representation was
associated with age, with a significant difference between 6- to 8-year-olds and 9- to 10-yearolds.
Interpretation
The effect of sensorimotor impairment on central hand representation in individuals with
NBPP is specific due to its implicit component and is characterized by finger length
underestimation in the affected hand compared to the characteristic underestimation in the
unaffected hand. Neither NBPP nor age impacted the explicit hand estimate. This study
confirms the importance of sensorimotor contribution to the development of implicit hand
representation.
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Salivary TNF-Alpha increases after vaccination in people with cerebral palsy
Á. Sabater-Gárriz1, J.J. Ceron2, P. Montoya1, I. Riquelme1.
1
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Introduction
Pain in people with Cerebral Palsy (CP) has been classically underestimated and poorly
treated, particularly in individuals with impaired communication skills. The goal of this study
is to analyze changes in different salivary metabolites before and after a potential painful
procedure, such as vaccination, comparing a group of adults with CP with a group with
typical development.
Patients and methods
The study involved 60 people divided into 2 homogeneous groups: 30 adults with CP and 30
healthy controls. Wong Baker FACES® and NCAPC scales, as well as salivary levels of
TNF-alpha, IgA, cortisol, FRAP, ADA and Alpha Amylase were measured before and 5
minutes after an intramuscular injection.
Results
According to the observational pain scales, subjects with CP experienced a higher level of
pain than subjects in the control group, although in both cases the pain experienced was
classified as mild. Salivary metabolites did not experience significant pre/post stimulus
changes, except for sTNF-alpha, which experienced a significant post-stimulus increase in
both groups.
Conclusions
There is an increase of levels of TNF-alpha after vaccination in people with cerebral palsy,
that can be detected at low pain intensities and in early times (5 minutes post-stimulus).
Further analysis should explore the reason of this increase of TNG-alpha and clarify its
potential as a pain boiomarker in children with cerebral palsy.
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Premature infants and Covid-19 mothers
V. Dukovska, F. Duma, L. Muaremoska Kanzoska, D. Nonkulovski.
University Children,s Hospital, Skopje, Macedonia.
Case study: We report premature infants from Covid-19 positive mothers. In the period
January-November 2021 in our neurological development clinic at the University Clinic for
Children's Diseases-Skopje, we followed 5 infants from 4 Covid-19 positive mothers (one of
them died). All 5 children were born prematurely with an average gestational week of 31.6,
with an average birth weight of 1528 g. The children are in the middle age of 7.5 months. The
psychomotor development is followed by the application of Griffiths developmental scale. 4
children with orderly psychomotor development. One of them with an apgar score of 2/5/6
(from the deceased mother) is with operated hydrocephalus, operated retinopathy and with a
delay in the psychomotor development GDQ- 42%.
According to world research and our experience, COVID-19 infection in pregnancy leads to
an increased risk of complications to both mother and baby and pregnant women with
COVID-19 are more vulnerable to severe disease and are more likely to experience premature
delivery. According to this, it is necessary to follow-up the development of newborns from
mothers positive for Covid-19.
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HEALTH, WELL-BEING AND PARTICIPATION:
CHILD AND FAMILY CENTERED RESEARCH AND CARE

P-081
Acceptability of Virtual Exercise Program in Healthy Adolescents
E. Timurtas1, E. Cinar2, N. Karabacak1, I. Demirbuken1, M.G. Polat1.
1
Marmara University, Istanbul, Turkey; 2Sherbrooke University, Sherbrooke, Canada.
Introduction: After the Covid 19 pandemic, telerehabilitation has involved in regular
practice in pediatric rehabilitation. Despite the availability of the studies exploring the
feasibility of telerehabilitation in pediatric population, studies measuring acceptability of
telerehabilitation is limited. The aim of this study is to examine the acceptability of virtual
exercise program in healthy adolescence.
Methods: A virtual exercise program was implemented with 13 health adolescents aged 9-14
years old (n=9 girl, n=3 boy). Each session lasted 30-40 minutes and implemented once a
week for 6 weeks. After completion of program, a semi-structure interview was conducted
with each adolescent. Thematic analyses of interviews were done by two reviewers.
Results: Result revealed seven themes. The adolescent perceived that that exercise program
improved their lifestyle (e.g. regularly exercise habit), social skill (e.g, peer interaction),
and emotion (e.g., feeling happier, more energetic), yet busy schedule of daily routine (e.g.,
homework), technical issues (e.g., lack of internet connection during a trip, adjustment of
camera while exercising), intensity of the exercise program (e.g., being tired after exercises)
were some barriers to participation. On the other hand, virtual nature of
telerehabilitation was expressed as an advantage allowing adolescents to participate in the
exercise program after school time.
Conclusion: This study showed that virtual exercise program may benefit adolescents from
variance angles, yet there are some issues to be addressed to improve the implementation.
Future studies should focus on the improvement of acceptability of telerehabilitation not only
in healthy population but also in children and adolescent with disabilities.
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P-082
Executive Function difficulties in children with severe and profound visual impairment
and associations with mother-infant interactions
E. Sakkalou1, S. Jenter2, N. Dale2.
1
Anglia Ruskin University, Cambridge, United Kingdom; 2UCL Great Ormond Street Institute
of Child Health, London, United Kingdom.
Introduction:
Executive functions (EF) have been reported as an area of difficulty for children with visual
impairment (VI) (Tadic et al., 2009; Bathelt et al., 2018).
Patients and methods:
The reported data are part of the Optimum VI project (Dale et al., 2011-2016), a longitudinal
project examining cognitive and social abilities and mother-infant interactions, in children
from 1- to 3-years-of-age. This investigation examined EF in a group of 3-year-olds with
profound and severe VI (PVI/SVI) using parental report via the Behavior Rating Inventory of
Executive Function questionnaire (BRIEF). When children were 1-year-olds, they
participated in a short free play episode with toys with their mother. This episode was coded
according to the proportion of time the mother tried to 'maintain' her child’s attention on a toy
of interest.
Results:
Percentile scores on the BRIEF Global Executive Index revealed 26% of children scored in
the 95th percentile or above (15 out of 57) for overall EF difficulties. There were no
differences between PVI and SVI children (U=245.5, p=.967). We examined the relationship
between ‘Maintaining’ and BRIEF rating in a subsample of participants who had both
measures (N=40). The results suggest that mothers who Maintained more, had children who
at 3 years of age were reported to be on lower percentiles of the Global Executive Index (r=.32, p=.047), suggesting less EF difficulties.
Conclusion:
These results suggest that potentially maternal abilities to sustain and maintain attention
during play in the first years of life may have implications for EF abilities later in life.
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P-083
Exploring the differences between different areas of quality of life in children with
cerebral palsy
M. Milićević.
Institute of Criminological and Sociological Research, Belgrade, Serbia.
Introduction: Children with cerebral palsy (CP) have a presumably low quality of life (QoL).
We aimed to compare different areas of QoL within a group of school-age children with CP.
Patients and methods: We performed a secondary analysis of data collected using a hard-copy
survey in Serbia. Caregivers of 248 children with CP (inclusion criteria: age 7–18 years, both
sexes) were recruited at 65 health, educational and social welfare institutions and national and
local disability associations and mailed a survey containing information letter/consent,
demographic questionnaire, and GMFCS-E&R Family Report. Caregivers reported QoL
using the KIDSCREEN-27 questionnaire (higher scores indicate higher QoL). With a 46%
response rate, 114 surveys were returned with signed consent statements. After removing nine
(3.6%) cases due to missing data, the convenience sample included 105 children (58 males;
mean age 12y 9mo [SD 3y 5mo]; GMFCS levels I–III=63; IV–V=42).
Results: Using a one-way repeated-measures ANOVA, we found significant differences
among the five KIDSCREEN-27 domains [Wilks’ Lambda=0.28, F(4, 101)=66.10, p<0.001,
partial eta squared=0.72]. Post-hoc comparisons using a Bonferroni adjustment revealed
significantly higher QoL in School Environment (M=49.23, SD=10.65) and Autonomy and
Parent relation (M=50.45, SD=9.82) domains than in Social Support and Peers (M=43.11,
SD=15.39) and Psychological Well-being (M=41.86, SD=11.04) domains, with the lowest
QoL in Physical Well-being domain (M=35.38, SD=8.35).
Conclusion: Our findings could contribute to intervention prioritization to improve the QoL of
school-age children with CP and both caregivers and clinicians planning interventions to
make joint, informed decisions about the most appropriate therapy goals for children.
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Exploring the early parent-infant relationship in infants at high-risk of Cerebral Palsy
F. Festante1, C. Antonelli2, S. Mazzotti3, A. Bancale3, A. Guzzetta1.
1
Department of Clinical and Experimental Medicine, University of Pisa; Department of
Developmental Neuroscience, IRCCS Fondazione Stella Maris, Pisa, Italy; 2Department of
Clinical and Experimental Medicine, University of Pisa; Tuscan Ph.D. Programme of
Neuroscience, University of Florence; Department of Developmental Neuroscience, IRCCS
Fondazione Stella Maris, Pisa, Italy; 3Department of Developmental Neuroscience, IRCCS
Fondazione Stella Maris, Pisa, Italy.
Introduction: Perinatal brain insults put infants at high risk of Cerebral Palsy (CP), and may
have detrimental consequences on infant socio-emotional development, parent well-being and
parent-infant relationship. However, dyadic interactions between mothers and infants with
brain damage have been thus far poorly investigated, especially at early developmental stages.
We explored the early parent-infant relationship in this adverse clinical condition, taking into
account the potential infant and parental factors impacting dyadic reciprocity.
Patients and method: 16 mother-infants at high-risk for CP (HR) dyads and 20 mother-infants
at low-risk (LR) dyads participated to up to 4 visits from the 6th to the 26th week post-term.
Face-to-face parent-infant interactions were video-recorded for 5 minutes, and infant and
maternal behaviors were coded offline. Data collection also included clinical assessments
(HINE, GMs and Visual functions) and questionnaires to parents (EPDS, DASS-21, MIBS,
ITQOL). Griffiths Mental Developmental Scales were administered at 6 and 12 months postterm.
Results: Preliminary analyses revealed between-group differences in both infant and maternal
interactive domains, with less optimal interaction patterns in the HR group. In the latter,
interactive exchanges correlated with infant impairment severity and maternal psychological
state. An association between early interactive behaviors and neurodevelopmental outcomes
was found in both groups.
Conclusion: These findings provide new insights about the development of early parent-infant
interactive exchanges and the mediating role of infant impairment and parental psychological
state in dyadic interplays. This may inform new strategies of early clinical intervention to
support parent-infant relationship in families with infants at high-risk of CP.
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P-085
Hospital based social prescribing: investigating parental views on the proposed
introduction of link workers for children with disabilities.
I. Bryson, E. Tredgett, A. Basu.
Newcastle University, Newcastle upon Tyne, United Kingdom.
Introduction
Children and young people (CYP) with a neurodisability often have complex needs which can
significantly impact their quality of life. Unmet non-medical needs negatively correlate with
well-being. COVID-19 has amplified the pressure on this population, catalysing our proposal
for a new support service, based on the social prescribing link worker (LW) model supported
by NHS England. Our innovative scheme will identify eligible CYP and their families within
a hospital setting: with their agreement, a LW will help find and embed solutions to their
unmet non-medical needs. The aim of this study was to gather the views of parents of CYP
with neurodisability on the proposed service.
Patients and Methods
Forty UK-based parents of CYP with neurodisability completed an online survey (Qualtrix),
distributed through social media. 11/40 were parents of young adults with disability. 28/40 of
the CYP had cerebral palsy and/or autism.
Results
COVID-19 had exacerbated circumstances for 90% of respondents. All except one were in
favour of LW support; though only 7.5% previously knew what a LW was. Supporting their
child towards independence; mental health; and social networks were priority areas.
Reservations included not wanting input if their child was seriously ill; distinguishing
between LW and social worker; worrying about whether the LW would have adequate
specialist knowledge; and funding (“postcode lottery”).
Conclusion
Respondents were strongly in favour of the proposed service. Based on their feedback, we
will provide detailed information about the LW role, and recruit and support LW staff to
provide a high quality, sustainable service.
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P-086
Mother-child attachment in premature infant during the first two years of life. A
systematic review.
A. Varas Meis1, C. Lillo-Navarro2, I. Alonso-Arbiol3, M. Gallarin Enriquez3.
1
Centros de Atención Temprana concertados por Diputación Foral de Bizkaia, Durango,
Spain; 2Área de Fisioterapia. Departamento de Patología y Cirugía, CEITFisioterapia.Universidad Miguel Hernández, San Juan de Alicante, Spain; 3University of the
Basque Country UPV/EHU, San Sebastián, Spain.
Introduction: Preterm birth may be associated with stressful and traumatic experience and, in
turn, interfere in the quality of mother-child relationship. Due to the relevance of building a
secure bond with the primary caregiver in child development, the aim of this study was to
analyze systematically mother-infant attachment in the first two years.
Material and Methods: The procedure carried out was followed by the standards of
PRISMA 2020 statement. The literature search was conducted in five databases: PsycINFO,
Web of Science, PubMed, Scopus, and Psicodoc. The following inclusion criteria were
considered: observational studies in English or Spanish that evaluate the non-hospitalized
preterm child and mother attachment in the first two years of life.
Results: Finally, fourteen studies were analyzed (10 case-control dyads and 4 cohort studies).
Risk of bias was assessed through the Newcastle-Otawa Scale (NOS). The composion of the
sample of studies was totaled 1317 mother-baby dyads, 46.62% full-term infants, 22.70%
classified into moderate prematurity and 30.68 % classified into extreme prematurity.
Maternal sensitivity, co-regulatory capacity, maternal representation, maternal security,
maternal attachment to her own attachment history, stress and unresolved grief, mother's
socio-economic status, mother's self-regulatory or prior knowledge capacity, and geographic
and cultural variables were analyzed.
Conclusions: Maternal depression, stress or unresolved grief affects the quality of
interactions and types or coregulation. A distorted mother representation and maternal low
sensibility can contribute to insecure or ambivalent attachment. There is no clear
differentiation between the pattern of attachment of preterm and full-term infant.
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P-087
Parent engagement in home-based, parent-delivered pediatric rehabilitation for infants
K. Scott1, J. Ziviani2, R. Boyd2, L. Sakzewski2, M. Hyer1, J.C. Heathcock1.
1
The Ohio State University, Columbus, Ohio, United States; 2University of Queensland,
Brisbane, Australia.
Introduction
Parent engagement is believed to mediate therapeutic progress for children with cerebral palsy
(CP). Home-based, parent-delivered early intervention may optimize parent engagement.
Research on parent engagement has been limited and primarily qualitative. The purpose of
this study was to quantify parent-reported engagement for infants with unilateral CP (UCP) in
a randomized clinical trial (REACH).
Patients/Methods
N=95 infants with UCP randomized to infant-friendly constraint-induced movement therapy
(n=46) or bimanual therapy (n=49). The Pediatric Rehabilitation Intervention Measure of
Engagement-General (PRIME-G) measured parent-reported engagement at the start (T1) and
end (T2) of intervention.
Results
PRIME-G scores were near maximum possible (84) for the vast majority of parents at T1
(81.5 [IQR 77.3, 84]) and T2 (82 [IQR 75, 84]). There was no significant difference in score
distribution over time. There was a small, significant decrease in average item score over
time, from 6.87 [95% CI 6.71, 6.94] to 6.83 [95% CI 6.61, 6.93], p=.0040. Most parents
(77.1-97.7%) scored individual items either 6 or 7 (most positive scores). Four items received
scores of 1-5 from more than 10% of parents. These items related to goodness of fit of the
intervention with the family’s lifestyle and perceived ability to implement intervention tasks.
Conclusion
Parent engagement was high for interventions addressing manual abilities in infants with UCP
delivered by parents at home with supportive coaching by a therapist. Parents may have found
the intervention appropriate for their child’s needs and had positive outcome expectancies.
Lower item scores may relate to perceived feasibility of implementing intervention.
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P-088
Parent's perspectives on participation of young children with attention deficit
hyperactive disorder, developmental coornidation disorder, and/or autism spectrum
disorder: a systematic review
M. Coussens, H. Van Waelvelde, A. Desoete, G. Vanderstraeten, D. Van De Velde.
Ghent University, Ghent, Belgium.
Introduciton
During the early years of a child’s life, participation is essential for learning and development.
Children with disabilities are at risk for decreased participation. The interplay between
environment and participation is identified as one of the most important factors influencing
successful participation. The objective of this scoping review was to synthesize peer-reviewed
literature about barriers and facilitators of participation according to the perspective of parents
of children younger than six years with Attention Developmental Hyperactivity Disorder,
Autism Spectrum Disorder and/or Developmental Coordination Disorder.
Methods
The scoping review followed Arksey and O′Malley's framework. Relevant
studies were identified by a comprehensive search of scientific databases (PubMed and Web
of Science). Studies describing perspectives of parents regarding their child’s participation,
written in English, published between 2001 - September 2017 were included.
Results
A total of 854 articles were retrieved with 13 meeting the criteria. Elements contributing to
perceived barriers and facilitators were identified and organized according to the International
Classification of Functioning, Child-Youth (ICF-CY) framework. Concepts contained in these
studies were linked to ’activities and participation’ (general tasks and demands such as
bedtime and dinner routines and social, civic life such as play and leisure). Environmentfocused factors identified were situated on ‘support and relationships’, ‘attitudes’, ‘services,
systems and policies’.
Conclusion
The review revealed guidelines focusing on family-centered care, communication with and
providing information to parents with young children with Developmental Disabilities
(ADHD, DCD and/or ASD).
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Participation according to clinicians working with young children with Developmental
Disabilities: a long way to go
M. Coussens, H. Van Waelvelde, A. Desoete, G. Vanderstraeten, D. Van De Velde.
Ghent University, Ghent, Belgium.
Introduction
The widespread adoption of 1) family-centered practice concerning child and family health
settings and 2) the focus on providing interventions in naturally occurring routines (i.e.,
mealtimes; bedtime) or activities (i.e., playing on a playground; shopping) has challenged
therapists’ traditional ways of relating to and working with parents of children with
disabilities. Despite the importance of participation, promoting participation in young children
with DD does not appear to be well integrated into the current clinical practice.
Aim
This study aims to extend the current studies concerning participation and gathering
stakeholders’ ideas on their beliefs and current practices about participation-based
interventions. This information could help in developing guidelines to enable therapists to
shift from a more traditional way of providing health care to a more participation-based
approach.
Patients and Method
This study garnered information on clinicians’ perspectives regarding perceived facilitators
and barriers when rendering participation-based interventions using a qualitative research
design. Semi-structured interviews of clinicians (Ns=12, 25-57 years) were conducted and
evaluated via an inductive thematic analysis.
Results
Results denote that current mechanisms of providing participation-based interventions
resembled traditionally focused interventions; thus, resulting in a knowledge-to-practice gap.
Clinicians desired more opportunities to communicate with caregivers and to be able to
influence the children’ s natural environments. They also identified shortness of time,
resources, and rigid health care regulations as barriers hampering the efficacy of participationbased services.
Conclusion
This evidence seeks to bridge research to practice by offering data-based recommendations
derived from scientific research for the participation-based approach serving children with
DD.
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P-090
Participatory co-research in rehabilitation - a literature review
N. Vänskä1, S. Sipari2, K. Lehtonen2.
1
Metropolia University of Applied Sciences, University of Helsinki, Helsinki, Finland;
2
Metropolia University of Applied Sciences, Helsinki, Finland.
Introduction: In novel rehabilitation rehabilitees are recognized as experts of their
rehabilitation and needs in daily life. Thus, they are important partners in creating meaningful
and effective research processes. Participatory co-research refers to a research that enables the
stakeholders’ participation in the research process. There is a need to describe the
participation of all parties at the different phases of the research process. The aim of this
literature review was to describe participatory co-research in rehabilitation.
Methods: The literature search was conducted spring 2020 in CINAHL, PubMed/ MEDLINE,
Cochrane and Science-Direct databases. Literature search was limited to English peerreviewed research articles published after 2000. Seventeen papers met the inclusion criteria (3
reviews, 14 original research papers).
Results: The results indicate that the roles of the rehabilitees vary from a co-thinker to a
decision maker. Stakeholder involvement in different phases of the research process was
enabled e.g. by education, collaborative practices and democratic leadership. The results
underline the importance of a preparatory phase that includes the recruitment of suitable
partners and the building of an equal, true partnership and well-functioning research group.
Conclusion: According to the results, participatory co-research with rehabilitees in different
age groups, including children and their families, other experts and researchers from different
fields is variable but also feasible in rehabilitation. There is a need to co-create a practice for
collaboration in research – Participatory Research Partnership in Rehabilitation – in which
stakeholders are involved as equal partners in the research group in all phases of the process.
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P-091
Psychomertic Evaluation of the Flemish version of the Young Children Participation
and Environment Measure (YC-PEM)
M. Coussens, A. Desoete, H. Van Waelvelde, G. Vanderstraeten, D. Van De Velde.
Ghent University, Ghent, Belgium.
Introdcution
To investigate the psychometric properties of the Flemish version of the Young Children’s
Participation and Environment Measure (YC-PEM) and to identify parents perspectives of
participation patterns of children with, with a suspicion of a disability and children without a
disability.
Methods
Via a cross-sectional design demographic data and the YC-PEM were collected online.
Internal consistency, test-retest reliability, construct validity were examined using Cronbach’s
alpha, intraclass correlation coefficient, Kruskal-Wallis and Mann-Whitney U tests. Patterns
of participation were studied using descriptive statistics and radar graphs.
Results
The YC-PEM was completed with 169 parents, comprising 29 children with a disability, 10
children with a suspicion of a disability and 130 without a disability. Internal consistency was
acceptable for most scales (ɑ= .50 -.83). Test-retest reliability of the summary scores was
moderate to high for all scales (intraclass correlation coefficient= .47-.92). Construct validity
was supported by demonstrating significant differences by disability status in all of the home
participation scales, three childcare/preschool scales and two community participation scales.
Conclusions
The YC-PEM (Flemish) is a reliable and valid measure to assess the participation of young
children with disabilities in terms of (1) home, childcare/preschool, and community
participation patterns; (2) perceived environmental supports and barriers to participation. Our
findings indicated that, even if parents reported to have a suspicion of a disability, the YCPEM was able to detect participation differences. Further research is needed to investigate the
merit of the YC-PEM as a screening tool for early detection of children with more invisible
disabilities.
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Questionnaire for evaluation of rehabilitation services in the neonatal intensive care unit
C. Ruiz-González1, O. Arroyo-Riaño2, A. Úbeda-Tikkanen3, M.I. Rodriguez-Fernández4, B.
Ordóñez-Millar4, P. Martín-Casas5.
1
Hospital Universitario Puerta de Hierro Majadahonda, Madrid, Spain; 2IiSGM. Hospital
General Universitario Gregorio Marañón, Madrid, Spain; 3Boston Childrens Hospital and
Spaulding Rehabilitation Hospitall, Boston, United States; 4Hospital General Universitario
Gregorio Marañón, Madrid, Spain; 5Facultad de Enfermería, Fisioterapia y Podología.
Universidad Complutense de Madrid, Madrid, Spain.
Introduction: Family Centered Care (FCC) encourages the participation of the family in the
patients care in the Neonatal Intensive Care Unit (NICU). It is essential to evaluate their
experiences to be able to improve their care and increase their participation in the NICU. The
Rehabilitation Services (RS) in the NICU includes physiatrists, speech, physical and
occupational therapists that provide care to high-risk neonates. There is no questionnaire to
evaluate the satisfaction with RS in the NICU. However, there is a validated questionnaire
that evaluates medical providers and nurses in the NICU: the EMPATHIC-N.
Objetive: To develop a questionnaire to evaluate the performance of the RS following the
structure of the EMPATHIC-N.
Methodology: In conjunction with the transcultural adaptation of the EMPATHIC-N using
the Delphi method with an expert committee; the elaboration of a complementary
questionnaire to evaluate the RS was proposed. Once the pre-final version was obtained an
analysis to evaluate the index of content validity (ICV), comprehensibility, viablility,
applicability and use of the items.
Results: The items of the questionnaire collect data on the satisfaction of families with SR
regarding information, evaluation and treatment, family participation, professionalism,
experience with the professionals and an open-ended question. The ICV for each item was
between 0.8-1, the mean 0.97, excellent.
Conclusions: The questionnaire to evaluate the RS in the NICU is designed to be used jointly
with the
EMPATHIC-N has demonstrated to have good validity content and its psychometric
properties could be studied
Key words: neonatology, family, critical care, patient satisfaction, rehabilitation
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P-093
Spanish adaptation and initial validation of the empowerment of parents in the intensive
care-neonatology (EMPATHIC-N)
C. Ruiz-González1, J. Latour2, O. Arroyo-Riaño3, A. Úbeda-Tikkanen4, S.M. DomínguezBarbachano5, P. Martín-Casas6.
1
Hospital Puerta de Hierro Majadahonda, Madrid, Spain; 2Faculty of Health. University of
Plymouth, Plymouth, United Kingdom; 3IiSGM. Hospital General Universitario Gregorio
Marañón, Madrid, Spain; 4Boston Childrens Hospital and Spaulding Rehabilitation Hospital,
Boston, United States; 5Hospital General Universitario Gregorio Marañón, Madrid, Spain;
6
Facultad de Enfermería, Fisioterapia y Podología. Universidad Complutense de Madrid,
Madrid, Spain.
Introduction: Few validated questionnaires exist that measure family satisfaction of children
admitted to the Neonatal Intensive Care Unit (NICU). The EMpowerment of PArents in THe
Intensive Care Neonatology (EMPATHIC-N) instrument is a satisfaction questionnaire for
families of patients admitted to the NICU that evaluates the practices of family centered care.
Objective: To perform the translation and transcultural adaptation of the EMPATHIC-N
instrument to evaluate the perceived satisfaction families of patients admitted to the
NICU.
Methodology: The Translation was performed following the protocol of the working group of
the International Society for Pharmacoeconomics and Outcomes Research of translation and
retrotranslation. Followed by an expert committee. Once the prefinal version was obtained a
panel of experts analyzed the validity of the content, comprehension, viability, applicability
and utility of this instrument following the Delphi model.
Results: The validity of the content of the scale was excellent (validity of the content index =
0,93). The results demonstrated that this is a useful and comprehensible questionnaire to be
used in the NICU, although sometimes redundant, therefore the fusion of similar items was
proposed.
Conclusions: The Spanish version of the EMPATHIC-N is a comprehensible, viable,
applicable and useful to evaluate families of patients admitted to the Spanish NICU.
However, it would be imperative to evaluate other psychometric properties.
Key words: neonatology, familiy, critical care, patient satisfaction.
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P-094
The co-construction of a clinical framework to strengthen the transcultural partnership
within Early Intervention programs
B. Elias1, A. Bogossian1, S. Hamisultane1, M. Rivard2, G. Papazian-Zohrabian1.
1
Université de Montréal, Montréal, Canada; 2Université du Québec à Montréal, Montréal,
Canada.
Introduction: Early Intervention programs (EIP) for children with neurodevelopmental
conditions (NDC) rely on parental involvement. Thus, the achievement of EIP goals depends
on the quality of child-parent-professional (CPP) relationships. However, harmonious
therapeutic relationships may be challenged when parents and professionals come from
different cultures, with different visions of parenthood, NDC diagnosis, and
children’s developmental needs. In this oral presentation, a participatory research protocol
that draws on a novel framework Child-Parent-Professional Partnership (Elias, 2021)
informed by bioecologocial and anti-oppressive theories will be discussed. Patients and
methods: This research asks key stakeholders (parents, educators and allied health
professionals) to consider the constraints and opportunities to better CPP in a transcultural
context. A reflection on the dimensions that can positively or negatively influence the
relationship and subsequently the intervention will be explored. Key stakeholders will be
invited to develop recommendations on the improvement of CPP partnership in a transcultural
context. A case study method will be used as it will allow a deep exploration of real situations
- in their own contexts - revealing conditions for success and explaining processes that help or
hinder the achievement of hoped-for outcomes. Expected results: This project will contribute
to the advancement of knowledge about the transcultural Canadian context and can lead to
informing models that can be taken up and tested. The focus on the democratization of
services through parental empowerment in partnership will raise awareness of the benefits of
addressing social equity in practice settings where parents are considered experts equally with
professionals.
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Translation, Cross-cultural adaptation and pilot testing of the Young Children's
Participation and Environment Measure (Yc-PEM) in the Flemish culture
M. Coussens1, N. Bulckmans1, A. Desoete1, H. Van Waelvelde1, G. Vanderstraeten1, D. Van
De Velde2.
1
Ghent University, Ghent, Belgium; 2Ghent University, Zele, Belgium.
Introduction
Concepts such as participation and environment may differ across cultures. Consequently, to
use a measure like the Young Children’s Participation and Environment Measure (YC-PEM)
in other than the original English-speaking contexts, cultural adaptation needs to be assured.
Aims/objectives
To cross-culturally translate, adapt and pilot test the YC-PEM into the Flemish language and
culture.
Materials and method
In total, three cognitive interviews with caregivers and one focus group with Occupational
Therapists (N=5) working in early intervention were conducted to evaluate the cultural
relevance of the YC-PEM content for use in a Flemish context. Data was analysed by content
analysis using semantic, idiomatic, content and conceptual equivalence. The YC-PEM was
piloted tested with 31 caregivers of children with and without disabilities. Setting specific
estimates of internal consistency and test-retest reliability were obtained.
Results
Results show adaptations mainly focused on content and conceptual equivalence, with
conceptual equivalence being the most challenging to reach. Internal consistency varied from
.42 to .93 for the participation scales and from .74 to .83 for the environmental scale.
Conclusion
This study gives preliminary evidence for the use of a culturally adapted YC-PEM in
Flanders. Further validation in a larger sample is indicated to evaluate its psychometric
properties.
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Cross-cultural Validation and Reliability of the Liverpool Respiratory Symptom
Questionnaire for a Swedish context
C. Mårtenson1, P. Ödman2.
1
Habiliteringscenter Haninge, Stockholm, Sweden; 2University of Linköping, Linköping,
Sweden.
Introduction; Breathing related problems are common among children with Profound
Intellectual and Multiple Disabilities, PIMD, and it effects the wellbeing of the child as well
as the parents. We have no questionnaire that covers this kind of questions in Sweden today.
The aim of this study was to translate, cross-culturally adapt as well as to validate the latest
version of Liverpool Respiratory Symptom Questionnaire for a Swedish context.
Patients and methods; Experts, physicians and physiotherapists, as well as parents of
children with PIMD answered the questionnaire and were interviewed concerning their
thoughts about the usefulness of the questionnaire. Quantitative valuation of the questionnaire
using Content Validity Index (CVI) was used. The interviews were analysed using cognitive
interviews for the qualitative results. Stability between two occasions was measured using
test-retest.
Results; Experts thought the latest version of LRSQ to be valid after cross-cultural adaptation
S-CVI/UA (UA=Universal Agreement) = 0.80/0.93 and S-CVI/Ave (Ave=Average) =
0.98/0.99 and by parents S-CVI/UA (UA=Universal Agreement) = 0.93/0.86 and S-CVI/Ave
(Ave=Average) = 0.99/0.97. Test-retest reliability Cohens Kappa Score (weighted) = 0.73.
Conclusions; The latest version of LRSQ is thought to be valid and reliable and useful in a
Swedish context. It can contribute valuable information about the respiratory problems of
child itself as well as the wellbeing of both the child and the family as a whole. It is important
to consider the wellbeing of the parents as it is they who tend to the child.
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A comparative analysis of eating behaviour in children with Autism and Neurotypical
children and its effect on maternal mental health.
S. Dutta1, S. Kumar2, S. Bhattacharya3, A. Bhattacharya1.
1
Child Development Centre, Apollo Multispeciality Hospital, Kolkata, India; 2SGRRIM&HS,
Dehradun, India; 3The Neotia University, Kolkata, India.
Introduction: The aim of the study is to understand (1) the eating pattern of children with
Autism Spectrum Disorder (ASD) (2) The difference between ASD children and neurotypical
on their eating behavior, (3) the relationship of the eating behaviour of children with maternal
mental health in both groups.
Patients and Methods: The total sample was of 140 children (ASD = 70, Neurotypical = 70).
The tools used were Behavioural Pediatrics Feeding Assessment Scale to assess the eating
behaviour of the children and mother’s attitude towards feeding the child and Self Report
Questionnaire-20 as an indicator of Psychiatric morbidity of mother.
Results: The results indicate that the problem eating behaviour (Total Problem Score) is
significantly higher in ASD children than the Neurotypical (ASD, M= 16.63; Neurotypical,
M=11.30, =p>0.001). It was found that the ASD children had higher problems in all the
domains of problem eating behaviour. The ASD children have the higher tendency of being
‘choosy about food’ (ASD = 60%, Neurotypical = 37.70%) and ‘food preferences’ (ASD =
55%, Neurotypical = 35%). The psychiatric morbidity of the mothers of ASD children is
lesser than neurotypical children but both have a mean score above cut-off. There is
significant high positive correlation of psychiatric morbidity with TPS in neurotypical
children but no significant positive correlation in case of ASD children.
Conclusion: The ASD children are undergoing multidisciplinary treatment and their mothers
attend frequent nutritional counselling and structured psychological counselling that may have
resulted in improved eating behaviour and maternal mental wellbeing.
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Assessment and initial attention in rehabilitation of preterm infants
M. Gándara Alonso, Á. Serrano Combarro, E.J. Frutos Reoyo, E. Arias Rosado, S. Narros
Navas, S. Sastre Parro, C. Gracia Roig, B. De La Calle García.
Hospital Universitario Río Hortega, Valladolid, Spain.
Introduction: The rate of premature babies in our setting is 8.3%, with preterm infants less
than 34 weeks gestation being 2.4% (28.2% of all premature infants).
The management of these premature babies requires a multidisciplinary team and coordinated
action between the Pediatric (and Neonatology) team and the Rehabilitation team. Prematurity
can involve various pathologies in the short, medium and long term, which must be identified
and treated as soon as possible.
Patients and methods: The developed protocol has the objective of initially evaluating the
baby from the Neonatal Unit, starting early treatment in stimulation, postural care, initiation
of suction; also to instructing and teaching parents some easy-to-perform exercises: postural
care of the baby, sensory, orofacial and body stimulation; smooth limb movements, so that
they can participate and take care of their babies from the very beginning.
Results: Premature infants less than 28 weeks require follow-up in the Infant Rehabilitation
consultation. The risk of developmental alterations should be assessed through standardized
evaluations, the achievement of motor items (in time and quality of movement) and other
clinical factors, and this evolution over time should be monitored so that, if necessary,
treatment can be early inniciated.
Among the periodic evaluations of neurodevelopment carried out are the Hammersmith Infant
Neurological Examination (HINE) or the quality of the movements (evaluation of General
Movements or GM).
Conclusion: The proposed protocol is intended to serve as a guide for parents and health
professionals to optimize the management of the premature patient, working with parents at
the crib.
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Building a Sustainable Community of Practice in Family Engagement in Research
A. Soper1, K. Pozniak1, R. Martens2, S. Micsinszki1, D. Mccauley1, D. Thomson2, C.
Putterman2, A. Cross1, J.W. Gorter1.
1
McMaster University, Hamilton, Canada; 2CanChild Centre for Childhood Disability
Research, Hamilton, Canada.
Introduction
The Family Engagement in Research (FER) Course launched in 2018 for families and
researchers to co-learn the theory and practice of family engagement within the field of child
neurodevelopmental research. In response to a need for further training and for a sustainable
community of practice, the FER Training Program has evolved, which includes implementing
new knowledge mobilization initiatives. These initiatives aim to reach a wider community
and cultivate relationships between researchers and families.
Patients and Methods
The FER Course was originally co-developed by an integrated research team including four
researchers and two parent co-investigators. As the FER Training Program expanded,
additional parents and researchers have joined the team in various roles to establish and grow
new knowledge mobilization initiatives.
Results
 The FER Training Program now includes the following knowledge mobilization
initiatives:
 Luke’s Legacy Family Research Rounds, a monthly virtual discussion forum on topics
in childhood disability research.
 A monthly FER newsletter with >215 subscribers that features news and opportunities
in FER.
 A Twitter account to engage an audience of >480 followers.
 A private Facebook group, Parents Partnering in Research with >340 researchers and
family members to share knowledge, network, and recruit.
 A research engagement officer who supports and connects families and researchers.
Conclusion
The FER Training Program has become a community of practice for knowledge exchange and
connection across institutions and networks in childhood disability research. This community
continues to evolve as extended training opportunities are developed and adapted to different
local contexts.
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Case discussion; effect of Parental training program (behavior management and
psychoeducation) on self-injurious behavior (SIB) of children with ASD.
S. Chakrabarty1, S. Bhattacharya2, A. Bhattacharya1.
1
Child Development Center Apollo Multispeciality Hospital, Kolkata, India; 2The Neotia
University, Kolkata, India.
Introduction- Various factors route to children's self-injurious behavior in autism. SIB can
begin accidentally, to communicate their needs; inappropriate sensory stimulation, when
inadvertently reinforced by parents, becomes a learned behavior. SIB type varies such as head
banging, self-biting, self-hitting, etc. in different frequencies and intensity. The parental
training program is the intervention offered to parents, focuses on application of the behavior
therapy model, provides them with factual information, and makes them equipped to prevent
antecedents of self-injurious behavior and manage the consequence of the behavior positively.
Patients and Method- Parents, of 4 children diagnosed with ASD are chosen for the case
study. All parents attended the parental training program and applied the methods in
managing the behavior of their children. They are interviewed individually and responses are
rated on a visual analog scale.
Results- The analysis of the findings showed a significant difference between children’s
behavior when managed in an untrained manner (before intervention) and trained manner
(after intervention). The frequency and intensity of the behaviors have been significantly
minimized.
Conclusion- The findings of the study showed that parental training significantly helped them
to eliminate the SIB in their child. They have understood the antecedents of the behavior and
aided them in managing the consequence of the behavior which ultimately eliminated the SIB
behavior. As the triggers are identified by the parents they can successfully minimize the
occurrence of the self-injurious behavior, simultaneously, they can also address the
consequence of the behavior to encourage and develop desired good behaviors.
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Citizen science: participation of children with cerebral palsy as active researchers in the
creation of a bank of pain images.
Á. Sabater-Gárriz1, M.V. Solís-Recinos2, N. López-Guilabert2, L. De Tena-Morató2, I. JuliàMacías2, I. Riquelme2.
1
Fundación Aspace-IB, Palma, Spain; 2Universitat de les Illes Balears, Palma, Spain.
Introduction
Although children with cerebral palsy are frequently participants in research projects
investigating about their condition, very rarely are involved in other phases of the scientific
process. This study aims at including children with cerebral palsy as active actors of a
scientific study focused on the identification of pain expressions.
Patients and methods
Children with cerebral palsy will perform the data collection among the membres of their
educational centre. Participants will take images of face expressions during painful
procedures for making a bank of images of painful expressions in a population with cerebral
palsy. In addition, this activity will disseminate knowledge about pain and the scientific
process among peers, families and the professionals of the centre, increasing the scientific
culture of all the environment.
Results
At the end of the project, we expect to have a bank of images of painful expressions in people
with cerebral palsy. A videofilm of the experience will serve for dissemination of the project
to other institutions.
Conclusions
This project will promote the active participation of children with cerebral palsy in the
scientific process, increasing the scientific culture of the participants, their peers, families and
professionals in a relevant topic, such as pain. The project dissemination may promote good
practice of children with disabilities’ inclusion in decisions and scientific studies.
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Co-desgign of an intervention program to improve participation in leisure activities in
youth with cerebral palsy using the involvement matrix tool
R. Palomo-Carrión1, C.C. De Araújo Ferreira Jesus2, A.R. Lindquist3, R. Ferreirea Alencar3,
K. Souza-Monteiro2, E. Longo4.
1
Universidad de Castilla-La Mancha/ SEFIP, Toledo, Spain; 2UFRN/FACISA, Brazil, Brazil;
3
Federal University of Rio Grande do Norte, Brazil, Brazil; 4Federal University of Rio
Grande do Norte - UFRN-FACISA, Santa Cruz, Brazil.
Introduction: The Involvement Matrix engage young as their families in research. Adolescents
with cerebral palsy (CP) classified by the Gross Motor Function Classification System
(GMFCS) at levels IV and V, generally receive interventions that prioritize function and body
structure, with restrictions on leisure activities. Objective: To present the protocol of
intervention in Brazil and Spain to promote the participation in leisure activities of
adolescents with CP, GMFCS levels IV and V, aged between 12 and 17 years, co-developed
with young people with CP, their families , and rehabilitation professionals using the
Engagement Matrix.
Patients and methods: The sample will consist of 9 adolescents and families from 12 to 17
years old with CP, GMFCS level IV and V, and 6 rehabilitation professionals, recruited
remotely. RESULTS: First phase will include the recruitment of subjects, meetings, choice of
roles in the research and evaluation of the participation and environment of adolescents with
CP through the instrument Participation and Environment Measure - Children and Youth
(PEM-CY) in the community sector; second phase, two masterclasses will be held with
different groups to discuss the concept of participation. Subsequently, focus groups will be
organized in order to the intervention, ultimately resulting in the collective construction of the
intervention.
Conclusion: We will obtain an intervention proposal for adolescents with CP GMFCS levels
IV and V, with a focus on participation. It will foster the dissemination of public and patient
involvement (PPI) in rehabilitation research in the Brazilian and Spanish context.
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Comparison of family-level characteristics between children with cerebral palsy and
population data: a single-center study
R. Bican1, J. Heathcock2.
1
Ohio University, Athens, United States; 2Ohio State University, Columbus, United States.
Introduction: Information on family-level characteristics of children with cerebral palsy (CP):
such as socioeconomic status and parent education, marital status, and employment: can
provide medical professionals insight on how to optimize education and delivery of services
to meet the needs of the family. The purpose of this study is to compare family-level
characteristics of children with CP to population data for the state of Ohio within the United
States.
Patients and methods: N=153 children ages 6 months-8 years old (3.7±2.9 years old, 54.3%
male) with suspected or diagnosed CP of all severity levels (24.5% GMFCS level I, 6.6%
level II, 23.2% level III, 31.8% level IV, and 13.9% level V) were included in this singlecenter study. Parents completed surveys, reporting their income, education, marital and
employment status. N-1 Chi Square tests were used to compare the study sample proportions
with proportions reported by the state (α<0.05).
Results: Our study found that a significantly higher proportion of children with CP live in
poverty (26.6%, χ2=4.2, p=0.01), have at least one parent with a standard college education
(35.8%, χ2=34.9, p=<0.001), come from a single-parent household (66.1%, χ2=251.5,
p=<0.001), and have a parent who is unemployed (45.6%, χ2=531.9, p=<0.001) compared to
other children in the state (20.0%, 17.6%, 17.4%, and 5.0%, respectively).
Conclusion: These results are consistent with previous findings that parents of children with
CP often have lower incomes and higher unemployment rates, despite no difference in
education level. Medical providers should be aware of these family-level characteristics and
tailor their education and interventions accordingly.
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Diseño de una app para el seguimiento en menores de riesgo biológico y social
M.D.M. Batista Guerra1, M. Gutiérrez Ortega2.
1
Complejo Hospitalario Universitario Insular-Materno Infantil de Canarias, Las Palmas de
Gran Canaria, Spain; 2Universidad Internacional de la Rioja, Logroño, Spain.
Introduction
Children at social and biological risk, susceptible to developing an alteration in their
development, make up a population group that has been increasing. For this reason, a tool that
allows to assess and evaluate the possible alterations that may appear in the different areas of
development is necessary, through a follow-up of the minor and his family. Due to the events
produced by the global pandemic, as well as the difficulties of families and organizations to
carry out this monitoring, it is necessary to start an innovation project that adapts to the needs,
concerns and priorities of families within their environment and daily routines, taking into
account DEC recommended practices (2014).
Patients and Methods
An app that allows monitoring of children at biological and social risk within early care has
been developed. All those aspects that it must contemplate are determined, promoting
collaborative family-professional relationships, as well as an assessment and evaluation of the
children, of the qualResultsity of family life and the care received. The project has been
approved by the Ethics Committee.
Results
Although it is a tool in preparation, after the first pilot test, it has been modified, introducing
new items, for its better functioning.
Conclusion
The benefits that the use of the app reveals in the follow-up of the minors of the
Rehabilitation Service of the Hospital Universitario Materno Infantil de Canarias are
highlighted, at the same time that it avoids travel and reduces costs.
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Influence of a molded plaster seat in participation of a girl with cerebral palsy. A case
report.
T. Pascual-Fernández1, C. Matey-Rodríguez2.
1
Department of Health Sciences, European University Miguel de Cervantes, Valladolid,
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Introduction: Cerebral palsy (CP) is a group of permanent movement and posture disorders,
which produces activity limitations. Latest researches have shown that participation in
children with CP is limited by a large amount of barriers. Moreover, pain has been associated
to a decrease in those children participation. Nevertheless, it is not common to evaluate pain
or participation in clinical practise in Spain.
Patients and methods: The present clinical case is based on an 8-years-old child diagnosed of
spastic CP (level 4 GMFCS). Our objective in this clinical case is to evaluate the changes in
her participation level as a result of using a sitting posture device. Initially, a musculoskeletal
exploration was carried and it was supported by an evaluation of pain (NCCPC-R),
participation (PEM-CY scale) and quality of life (CPQOL-child).
Later, the girl was given a made-to-measure Molded Plaster Seat (MPS).
Results: After the re-evaluation, it was determined that the device improved her participation
at school (increasing the involvement from 3 to 4 points, which means ‘quite involved’) and
at home (talking about television, computer, scholar homework and manual tasks).
Conclusion: In conclusion, making an examination based in every International Classification
of Functioning, Disability and Health (ICF) domain is extremely relevant, as it has allowed us
to create an individualized MPS, which has improved child participation, both at home and
school environment.
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Limitations and suggestions for improvement in the study of school participation of
students with disabilities
M. Gómez Vela, E. González Ortega, B. Orgaz Baz, I. Vicario Molina, M. Badia Corbella.
University of Salamanca, Salamanca, Spain.
Introduction: There is empirical evidence on the benefits (academic, social, etc.) of school
participation for students with disabilities. Hence, there is a need to identify the personal and
environmental factors that can improve or hinder it. The PEM-CY is currently the only tool
available that assesses both participation and environment.
Objectives: to evaluate school participation of children and adolescents with Special
Educational Needs (SEN) from the perspective of their parents and teachers; to identify
personal and environmental factors that facilitate or hinder this participation; and to design
good practices to promote it in accordance to obtained data.
Patients aand Methods: 550 parents of students with and without SEN aged 6 to 16 years
participated in the study, as well as 132 primary and secondary school teachers. The former
completed the Spanish version of the PEM-CY; The latter, a parallel version designed for
teachers. The questionnaires were self-administered online, anonymously, after attending
information sessions on how to complete them.
Results: There were discrepancies between the assessments provided by parents and teachers
on students' school participation, especially regarding the supports available and how they
were provided.
Conclusions: It is necessary to combine the perspectives of parents and teachers to have
sufficient data for the design of supports and good practices that facilitate students' school
participation. Gathering the views of students themselves remains a pending issue that would
help to clarify these discrepancies and what the protagonists need.
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Preliminary study of the validation of the questionnaire for the evaluation of
rehabilitation in the EMPATHIC-30
A. Cadarso-Mora1, M.P. Martin -Maroto1, C. Ruiz-González2, M.I. Rodríguez-Fernández1,
A.B. Castillo-Velasquez1, O. Arroyo-Riaño3.
1
Hospital General Universitario Gregorio Marañón, Madrid, Spain; 2Hospital Universitario
Puerta de Hierro Majadahonda, Madrid, Spain; 3IISGM. Hospital General Universitario
Gregorio Marañón, Madrid, Spain.
Introduction: There is evidence of the efficacy of rehabilitation intervention programs in
Pediatric Intensive Care Units (PICU); however, there are no specific questionnaires that
evaluate the satisfaction of parents with them.The Empowerment of Parents in The Intensive
Care questionnaire (EMPATHIC-30) assesses the satisfaction of families during admission to
the PICU. In 2019, the translation and cross-cultural adaptation into Spanish of the
EMPATHIC-N instrument was conducted, which assesses the same aspects in Neonatal
Intensive Care Units (NICU).
Using the Delphi method in a committee of experts, a complementary questionnaire was
developed to evaluate the satisfaction of the intervention of the Rehabilitation Service (SR) in
these units with good content validity.
Objective: To present the methodology for studying the psychometric qualities of the items
for the SR questionnaire, to be applied together with the EMPATHIC-30 questionnaire in the
Spanish PICUs.
Methodology: Prospective observational study in the PICU of the Gregorio
Marañón Hospital through surveys to the relatives of admitted patients (age: 0 and 17 years).
Inclusion criteria: stay longer than 24 hours and good understanding of the language.
Exclusion criteria: readmissions and deceased patients. The reliability of these items will be
estimated using Cronbach's alpha and the content validity using Spearman's correlation
analysis.
Results: 150 surveys will be collected. Cronbach's alpha by domains must be above 0.7,
which will indicate a high internal consistency of the questionnaire. Validity will be measured
by correlating the domains with the items of general satisfaction.
Key words: pediatrics, familiy, critical care, patient satisfaction and rehabilitation.
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Research proposal to evaluate the effect of adapted ballet on the attention and quality of
life of children and youth with functional diversity
P. Morán Pascual1, M. Garcia Gimenez1, E. Mortes Rosello2.
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Introduction: The adapted ballet classes that have been carried out for years at the Esther
Mortes Dance School in Valencia, are based on a functional therapeutic approach, so they
become a beneficial physical and psychological learning for the development of children and
young people with functional diversity.
The classical dance technique has been chosen for the research, since its practice favors
psychomotor development, releases endorphins, increases self-confidence and stimulates
memory and attention.
Patients and methods: The design chosen for the conduct of this research falls within the
mixed methodological approach. Based on the classification made by Hamui-Sutton (2013)
for mixed methods of research in medical education, the mixed model of triangulation has
been selected. Twenty-four children and young people with functional diversity and their
families participated in the research.
Results: Data collection was carried out by analyzing the results of various scales, including
quality of life assessment scales, attentional and perception scales, the Adaptive Behavior
diagnostic scale and forms filled out by the families, and was able to demonstrate significant
differences in attention and quality of life.
Conclusions: The results suggest changes in the psychomotor development of the subjects
evaluated, with a greater knowledge of the body schema and improvement in motor
coordination and planning, which results in a better assessment of their quality of life as well
as the development of attentional skills.
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School participation profiles of students with disabilities: Barriers and facilitators
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1
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Introduction: The information available on the school participation of students with
educational needs, as well as on variables that can promote or limit this participation, is scarce
and insufficient. To overcome these gaps, this study has the following objectives: 1) To
analyze the contribution of contextual factors -personal and environmental- to the
participation of students with disabilities and other educational needs in the school; 2) To
identify barriers and facilitators of such participation; and 3) To design good practices to
strengthen the participation.
Patients and methods: The Spanish version of the PEM-CY was applied to a sample of 550
parents of students with and without disabilities and other educational needs. Likewise, a
version for teachers of the instrument was applied in a sample of 132 primary and secondary
school teachers. To obtain the participation profiles, the recommendations of the authors of
the original instrument were followed. T-tests and ANOVAS were performed to analyze the
influence of personal and environmental variables.
Results: Preliminary results indicate that personal variables, such as the type of educational
needs, and environmental variables, such as teacher training, supports available at home and
at school, as well as family, teacher and peer attitudes, could influence the level of student
participation and act as barriers to it.
Conclusion: The participation of students with educational needs could be encouraged by
educational and psychosocial interventions aimed at ensuring: a) the provision of school and
family resources and supports; and b) the training of teachers and parents
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Introduction
In the UK, paediatric neurorehabilitation services are encouraged to develop a collaborative
working relationship with families. This relationship supports effective assessments,
rehabilitation and the development of shared goals, interventions and evaluations. It also
supports the transition of life after rehabilitation. This study aimed to explore the perspectives
of those who work with families of children and young people in a UK residential paediatric
neurorehabilitation service and what enables or hinders the development of collaborative
working relationships.
Participants and Method
Interviews were held with members of staff from the psychosocial, therapies and assistive
technologies teams from a UK residential paediatric neurorehabilitation service. Interviews
were analysed using a reflexive thematic analysis to allow an organic production of themes.
Results
The study suggests that the working relationship with families is important in order to create
meaningful interventions and prepare families to life beyond the service. Healthcare
professionals attune to each family in order to join and create as good a working relationships
as possible given very challenging contexts of grief, upheaval and stress. There are however a
number of barriers to developing collaborative relationships.
Conclusion
This study puts forward a psychological stance to understand
participants' experience of working collaboratively with families. It is hoped this
understanding could support clinicians and organisations that work with families in similar
contexts and potential future research avenues.
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The divorce risk for parents who have children with Myelomeningocele: A Swedish
register-based study.
R.S. Mtutu1, V. Müller1, A. Alriksson-Schmidt2, J. Jarl1.
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Introduction: Raising a child with myelomeningocele (MMC) might bring challenges and
influence the functioning of the parental unit. We explored the risk of divorce for parents with
a child with MMC as well as the likelihood of having additional children.
Patients and Method: This was a register study with a population of 2261 (287 with MMC).
Logistic regression and Cox proportional hazard (PH) model with interval-censored data were
used to analyse Swedish register data from 1990-2015.
Results: Parents of children with MMC had a lower risk of divorce during the period 20042015. In the Cox PH model, we found that parents with children with MMC had a reduced
risk of divorce (HR 0.54 CI, 0.38-0.76). We did not find an effect on having an additional
child although the logistic analysis indicated a reduced likelihood of having additional
children when the child with MMC is 1-3 years of age for the earlier years in the sample. We
estimated that parents are most likely to have an additional child three and half years after the
birth of the child with MMC.
Conclusion: Having a child with MMC appears to protect against divorce in Sweden during
the study period, compared to parents of typically developing children. Future studies should
investigate the role of the social insurance system, especially access to personal assistance, in
maintaining the family unit.
Conflict of Interest: The authors declare no conflict of interest
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The Spanish version of Participation and Environment Measure: PEM-CY
M. Gómez Vela, E. González Ortega, B. Orgaz Baz, M. Badia Corbella, I. Vicario Molina.
University of Salamanca, Salamanca, Spain.
Introduction There is little evidence on the participation profile of students with Educational
Needs (SEN) in school and the contextual factors that facilitate or hinder it. Moreover, the
available assessment instruments need further development; only the Participation and
Environment Measure: PEM-CY links participation and environment in the same tool.
Objectives: 1.To translate, adapt and validate the PEM-CY to the Spanish context. 2. To
obtain the participation profile of students with SEN in the school. 3. To analyze the
contribution of personal and environmental factors to such participation.
Patients and methods: Participants: A convenience sample of 550 parents of students (6-16
years) with and without SEN. Instrument: The Spanish version of the PEM-CY. Procedure:
The translation, adaptation and validation of the PEM-CY followed the recommendations of
the International Test Commission. The instrument was self-administered anonymously via
the Internet.
Results: The Spanish version of the PEM-CY presents appropriate psychometric properties.
Participation differs depending on the type of school activity (formal vs. informal / academic
vs. social vs. recreational) and its location. Among students with SEN, participation is
different as a function of the type of disability and available supports at school.
Conclusions: The Spanish versión of PEM-CY provides evidence on the participation of
children and adolescents with SEN at home, school and in the community, and the influence
of the environment on it. This information allows to design good practices, supports and
services, necessary to build inclusive and participatory societies
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Introduction
The ICF is fundamental to describe and classify the functioning and the disability of children
with a health problem from a point of a dynamic relationship with their life context and
individual marks.
Our Rehabilitation Service has been using for many years the ICF in THE defining and
sharing the rehabilitation projects for children with disabilities.
In 2012 P. Rosenbaum and J.W. Gorter proposed the use of a series of 6 words (the 6FWords:
Function, Family, Fitness, Friends, Fun, Future) to make the use of ICF more effective and
close to families and children.
Patients and Methods
We describe the use of a concrete tool based on the 6FWords approach: "The 6FWords Goal
Sheet”: it allows parents, through a guided interview, to describe their family and their child
in a global way without external influences coming from healthcare workers. We present the
data about the experience with 27 parents of adolescents affected by severe chronic
disabilities.
Results
The interview based on the 6FWords is strongly linked to the “Activity and Participation”
component of ICF and represents an innovative and very useful way of approaching children
with disabilities for starting a truly family-centred rehabilitation intervention.
Conclusion
The 6FWords Goal Sheet is a powerful aid in improving a Family Oriented intervention based
on the direct application of ICF.
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Birth-Related Trauma in Parents with Infants at Risk of CP
K. Røhder, J.E. Hansen, S. Harder.
Department of Psychology, Copenhagen, Denmark.
Introduction: Due to the nature of cerebral palsy (CP), parents of infants with CP may be at
increased risk of experiencing child birth-related post-traumatic stress disorder (CB-PTSD)
compared to other parents. As the infant is an integrated part of the traumatic event, the infant
may act as a constant post-traumatic reminder. Therefore, such experiences are a risk factor
for optimal parent-infant interactions and secure infant attachment. The present, ongoing,
study examines CB-PTSD among parents of infants at high risk of CP compared to parents of
infants at low neurological risk.
Patients and methods: Participants are mothers and fathers of infants at high risk of CP part of
an ongoing longitudinal study on parent-infant interactions and a comparison group of
families with infants at low neurological risk. High risk of CP is defined as suspected brain
lesion based on medical assessment and/or absent fidgety movements.
CB-PTSD are measured with the City Birth Trauma Scale which is a 29-item questionnaire
developed to measure birth-related trauma using DSM-5 diagnostic criteria for PTSD. The
City Birth Trauma Scale has good psychometric properties and is validated in several
languages. Both parents fill out the questionnaire 15 weeks infant corrected age.
Results: Prevalence of CB-PTSD, gender and group differences among the first twenty pairs
of mothers and fathers enrolled in the ongoing study (n high risk parents = 10; n low risk
parents = 10) will be presented.
Conclusion: Implications of the results for early intervention programs will be discussed.
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Child abuse and neglect among children with disabilities, why it is more prevalent and
how we can detect it
I. Hartmann.
Shamir Assaf Harofe Medical Center, Zerifin, Israel.
Children with special needs or disabilities are exposed to a higher risk of being abused or
maltreated by their caregivers. They have a 3-10 fold chance of being verbally, physically and
sexually abused. Some disabilities put the child at a greater risk for neglect and some for
physical violence. There are many reasons for that, some depend on the child, some on the
parents and the other caregivers. Some parents think a disabled child will not understand it
any other way, and some therapists or teachers are convinced that the disable child will not be
able to testify.
Even before I became a child neurologist, I was officialy trained as a child abuse specialist,
and I have been incharge of this subject in our medical center.
In my work, I often encountered cases of children being abused or neglected, or physically
punished for their behavior, because behavioral problems and parental frustration are more
common among the developmental centers.
A vicious circle takes place here when the physical or emotional trauma can actually cause
disabilities itself. Up to 50 percent of the abusive head traumas will cause irreversible
damage. Another important issue is the similarity between several medical syndromes and
childabuse both clinically and rentgenically.
In my talk, I would try to review the literature about this subject, tell about my experience,
and guide clinicians how to react in those cases.
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Partnership rehabilitation model as a remarkable example of networking
N. Markova, I. Berkutova.
Center of evidence-based rehabilitation "Special Garden", Moscow, Russian Federation.
Introduction
The biopsychosocial model of disability requires building a partnership between all
participants: a professional team, family and the disabled person.
Implementing a social project in Russia - called "Special Garden Rehabilitation Center" - we
are trying to build a partnership rehabilitation and we are faced with a lot of difficulties.
The medical model of rehabilitation and paternalistic approach are traditional for Russia and
have been strengthened for generations. Building networking on such a basis causes
resistance from all participants.
Patients and methods
The main problems we face in practice after analyzing 23 cases for 2021:
⁃ it is easier for family to outsource rehabilitation without any proactivity;
⁃ specialists are hardly interacting with each other (there are no unified registries of patients);
- the patient himself is accustomed to being treated as an object of rehabilitation not its active
participant.
Results
Surprisingly, the Covid-19 served as a starting point for strengthening networking:
- many families were forced to do a lot themselves and began to be proactive;
- the specialists turned to face the families, saw their real life conditions on the other side of
the screen;
- online meetings has made it easier to network between specialists.
Conclusion
Multilevel partnership seems to be the most promising model for building the rehabilitation
process. We are creating the Association of Evidence-Based Rehabilitation Professionals to
unite the good practices.
We hope that with the help of the world community we will be able to increase its value
within our country.
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Sensory Processing Difficulties and its impact on Breastfeeding
G.M. Arora.
Move N Grow, Neonatal & paediatric occupational therapy clinic, Noida, India.

Introduction
A newborn is greeted into the world abundant in smell, sight, texture, taste, and sound. It
proceeds from a familiar womb environment, where light is hardly perceived and sound from
the outside world hardly heard. Newborns begin to learn through their sensory systems.
Sensory integration forms the base for a newborn’s perception and learning the art of breast
feeding. In normal development, experiences of sensory system shape the way in which a
baby understands feelings from inside such as hunger, temperature, and the need to eliminate
as well as information about body position and movement from the vestibular system and
proprioceptive system, and from the world outside the body through vision, smell, touch taste,
and auditory system.
Methods:
For a successful breastfeeding all the senses must integrate well. A wellintact sensation and
sensory processing are important for breastfeeding. Breastfeeding is not just an act of feeding;
it is one of the most essential tasks that require a complex interaction with the environment
eliciting an appropriate adaptive response. Not all the newborns are able to process this
sensory information equally well.
Result & Conclusion:
When a newborn has difficulties in processing senses, it impacts its behavior that may be
confusing for the parents, and it is thereforeessential to consider the impact of Sensory
Processing Difficulties in Breastfeeding.
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Socio-Emotional Development among Infants at Risk of CP
J.E. Hansen, S. Harder, K. Røhder.
Department of Psychology, Copenhagen, Denmark.
Introduction: Atypical and delayed motor development are at the core of cerebral palsy (CP)
but difficulties in other developmental domains are also common. One less studied domain
among children with CP are their socio-emotional development. Early socio-emotional
development may be directly affected by adverse perinatal events and indirectly by parental
distress. Furthermore, early socio-emotional difficulties can lead to distress and impairments
in later social functioning. The present ongoing study address this gap in the literature by
examining the prevalence of early socio-emotional problems among infants at high risk of CP
and describe these difficulties.
Patients and methods: Participants are infants at high risk of CP and their parents that are part
of an ongoing longitudinal study on parent-infant interactions. High risk of CP is defined as
suspected brain lesion based on medical assessment and/or absence of fidgety movements.
Infants at high risk of CP are compared to a comparison group of infants with low
neurological risk.
Social-emotional behavior is measured with the Ages and Stages: Social-Emotional-2
questionnaire (ASQ:SE-2), a parent-completed 26-items questionnaire assessing infant socioemotional behaviors such as self-regulation, communication, adaptive behaviors, affect, and
interactions. ASQ:SE-2 has good psychometric properties. Parents fill out the questionnaire at
15 weeks infant corrected age.
Results: Prevalence and characteristics of social-emotional behavioral problems among the
first ten high risk infants enrolled in the study will be presented and compared to the first ten
infants at low risk enrolled in the study.
Conclusion: Implications of the results will be discussed.
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The need for participatory research - the view of children with neuromotor disorders
and their parents: A protocol of a mixed-methods design study
J. Graser, C. Ammann-Reiffer, H. Van Hedel.
Swiss Children's Rehab, University Children's Hospital Zurich, Affoltern am Albis,
Switzerland.
Introduction
The United Nations` Human Rights state that children with disabilities have the right to
express their own opinion about all aspects that concern them. This should also apply to
neurorehabilitation research. Research shows that children as well as researchers consider the
involvement of children in research as feasible and important. Yet, participatory research is
addressed rarely in paediatric neurorehabilitation. Therefore, the aim of this study is to assess
whether there is a need for children with neuromotor disorders and their parents to be
involved as research partners working with researchers, whether children and parents would
be willing to play an active part and if so, to what extent and in what research phases.
Methods
Data will be collected through four focus group interviews: two with children with
neuromotor disorders and two with parents of children with neuromotor disorders. The
interview guide will focus on the main research question: is there a need for children/parents
to participate in research in terms of a participatory approach? Focus group discussions will
be transcribed verbatim. Based on content analysis, themes will be elaborated. A subsequent
questionnaire will be sent to other families with children with neuromotor disorders in
Switzerland to evaluate quantitatively whether these themes generally apply.
Results
As this is a study protocol, no results can yet be presented.
Conclusion
Involving children and parents in neurorehabilitation research is expected to result in a larger
benefit for the target population. Including perspectives of children and parents increases the
relevance of research.
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Insights from a focused ethnography of a home-based respite care service for families of
children and adolescents with neurodevelopmental conditions and mental health
symptoms
A. Bogossian1, M. Montreuil2, B. Elias1.
1
Université de Montréal, School of Social Work, Montréal, Canada; 2McGill University,
Ingram School of Nursing, Montréal, Canada.
Introduction: Children and adolescents with neurodevelopmental conditions and mental
health symptoms experience difficulties with social skills, self-esteem, behaviour, anxiety,
mood and attention, although a small proportion of families receive preventative services to
support them. Family-level consequences of the unmet needs of these children and families
have been documented (i.e., social isolation, parental stress and burnout), as have the
demands that might affect participation in services (i.e., family responsibilities, (in) flexible
employment, availability of proximal services). Studies have shown that the uptake of
services correlates with how such services match a family’s goals, motivations, and
preferences.
Patients and methods: In this oral communication, findings from a participatory, focused
ethnography on key stakeholder perceptions of a home-based respite service for families with
children with mental health symptoms. Our interdisciplinary (social work, nursing) research
draws on pragmatic and hermeneutic theories that emphasize the importance of participation,
empowerment, and attention to context and meaning. Parents (n=10), children and youth
(n=10), professionals, administrators, and community partners (n=10) participated in semistructured interviews. A subgroup of parents and children participated in in-home
observations of the respite intervention.
Results: An iterative analysis of formal and informal interviews and field notes resulted in
themes related the importance of interpersonal relationships and trust, resource stability and
sustainability of services, and the impact of COVID-19 and the adaptation of services.
Conclusion:This exploratory study will provide insights and recommendations about homebased respite services. Moreover, findings will allow the development of broader research
questions on tailored interventions to support families.
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Revealing emotion work from the narratives of fathers of children with
neurodevelopmental conditions
A. Bogossian.
Université de Montréal, School of Social Work, Montréal, Canada.
Introduction: Research on parenting children with neurodevelopmental conditions
(NDC) is a growing field, however, fathers have been underrepresented in study samples, and
their unique experiences underexplored. Within the general research on fathering, narrow
depictions of fathers’ roles in families, focused on their economic contributions, their physical
presence or absence, or in comparison to mothers, have been met with resistance, resulting in
a growing body of work that explores distict spheres of fathering and fathers'
experiences. This paper aligns with this movement, focusing on the emotion work of fathers
of children with NDC.
Patients and methods: Eleven biological fathers (age range 29 – 65) from three Canadian
provinces took part in semi-structured, in-depth interviews following Interpretive
Phenomenological Analysis methodology (Smith et al., 2009). A secondary analysis of
interview transcripts examined fathers’ narratives in view of masculinities (Connell, 2005)
and emotion work (Hochschild, 1979, 2012) theories.
Results: Two themes emerged (a) a dance of emotions toward connection illustrates emotion
management strategies used in the quest to learn about, connect, and create a father-child
connection; and (2) safe spaces for emotional expression and support explores how ‘feeling
rules’ may expand or restrict how emotions could be expressed.
Conclusion: Connecting masculinities and emotion work illuminated how fathers might
conceal or be transformed by their emotions. This exploration raises awareness about the
complexity and contradictions of the emotion work of fathers. Suggestions for future research
questions and clinical implications for work with families will be presented.
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Reported effects of the SARS-CoV2 pandemic on daily lives of people with cerebral
palsy in Portugal
D. Virella1, A. Cadete1, T. Folha2, J. Alvarelhão3, A.J. Santos4, P. Braz4, C. Dias4.
1
Portuguese National Surveillance Cerebral Palsy Registry, Lisbon, Portugal; 2Epidemiology
Department. National Institute of Health - Doutor Ricardo Jorge ; Portuguesa National
Surveillance Cerebral Palsy Registry, Lisbon, Portugal; 3Escola Superior de Saúde. Aveiro
University, Aveiro, Portugal; 4Epidemiology Department. National Institute of Health Doutor Ricardo Jorge, Lisbon, Portugal.
INTRODUCTION People with conditions affecting their health and their autonomy are
particularly sensitive to disturbances of social environment, especially if affecting their
personal and community support. Voices of these individuals are seldom heard, and persons
living with cerebral palsy (CP) are paradigmatic of the hazards of the situation presented by
the SARS-CoV2 pandemic.
PATIENTS AND METHODS Persons living with CP (persons with CP, their relatives,
caregivers, and cohabitants) were invited to fulfil an anonymous online questionnaire under
the “Barómetro COVID-19 e Paralisia Cerebral” project. The survey is ongoing from April
6th, 2020. Being a dynamic tool, questions can be added or withdrawn as adequate by the
pandemic evolution. Data reported until September 2021 were considered, including different
legal or social restrictions periods.
RESULTS From 1134 surveys (170 persons with CP), respondents reported: school/daycentre activities were suspended (66%), working conditions changed (23%), quarantine due to
a confirmed diagnose or by a COVID-19 close contact (1/4 persons with CP). Also, 77%
avoided leaving home, and in lockdown periods, 52% stated to have never left their homes on
the previous 15 days. People with CP had face-to-face rehabilitation/health care sessions
cancelled (43,1%) or choose to cancel them (23,1%), and had home-based basic health care
services cancelled (21,1%) or choose to cancel them (15,2%). Participants reported
difficulties on obtaining medicines or assistive technology (16,5%), essential goods (9,1%),
and loss of income (6,9%). CONCLUSION The pandemic seriously affected participation and
maintenance of required care and assistance, potentially endangering abilities, competences,
wellbeing, and quality of life.
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A comparison of attendance at a virtual gait screening clinic in 2020 versus a clinic
based gait screening service during the same period in 2019.
D. Barnicle, C. Murphy, P. Kinirons.
HSE, Dublin, Republic of Ireland.
Introduction: A gait screening service is routinely offered to children referred to community
physiotherapy in Dublin North West with concerns regarding gait and foot posture. The
service was historically a clinic based service. Due to the COVID19 pandemic, the clinic
based gait screening service was ceased and a remote clinic established. Attendance at the
clinic based screening service in 2019 and virtual gait screening service in 2020 for a five
month period between August and December was compared. An anonymous online
satisfaction survey was also completed by parents following the virtual clinic.
Patients and methods: Children aged 0-18 referred to the service with concerns relation to foot
posture, gait, normal and normal orthopaedic variants met the inclusion criteria for the clinic.
Virtual appointments were completed using the Attend Anywhere web-based platform.
Twelve appointments were offered in each virtual clinic with two therapists attending each
appointment. The total number of appointments scheduled was similar for both clinic types;
65 appointments versus 61 appointments.
Results: The DNA rate was 19 percent for the clinic based screening service compared to 9
percent for the virtual gait clinic. The DNA and UTA rate combined was 21 percent and 22
percent respectively. The percentage of clients discharged following clinics was 49 percent
and 51 percent respectively.
Conclusion: The DNA rate for the virtual gait clinic was less half that of the clinic based gait
clinic. When focusing on DNA rate alone, this novel mode of service provision is considered
worthwhile for this client group.
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A retrospective review ofacquired non traumatic causes requiring paediatric
neurorehabilitation during the COVID pandemic compared to previous experience in a
UK regional neuroscience unit.
J. Williams, R. Keetley, A. Bonnington.
Nottingham Childrens Hospital, Nottingham, United Kingdom.
Introduction
We are a regional paediatric neuroscience centre serving a population of ~ 2 million children
and young people. The centre has an acute in patient paediatric neurorehabilitation team since
2014 seeing children with a range of acquired CNS injury. All services were affected by the
COVID pandemic.
Methods
A review of all non causes of non traumtic CNS injury referred to a regional paediatric
neurorehabilitation unit April 2018 - to date
Results
Our total activity inc malignancy and traumatic acquired CNS injury over the same period has
been 69, 119, 119, 62 children.

Diagnosis
HBI
Inflam/infection
Stroke/bleed
Seizures
Other
TOTAL No.

Number of patients with diagnosis per year
Apr 18-Mar
Apr 19- Mar
Apr 20-Mar
19
20
21
6
11
4
18
22
8
13
11
15
3
1
1
2
1
1
43
48
23

Apr 21-Oct 21
2
10
8
1
1
45

April 20 – March 21 saw a decreased activity particularly in the inflammatory and infective
causes of acquired CNS injury but proportionately increased numbers of CNS stroke and
bleed. Three cases childhood strokes, three arteriovenous malformations, two cavernomas. All
group median length of stay despite the impact of the pandemic was fairly constant across the
years (19, 14, 15, 16 days).
Conclusion
Total activity was lower during the UK COVID pandemic. We did appear to see an increase
number of vascular events but not inflammatory or infective cause of CNS injury requiring
paediatric neurorehabilitation proportionately during 20-21. Further evaluation and discussion
will follow.
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Building on parents’ experiences of disrupted medical and rehabilitation services for
children with physical disabilities during a full lockdown
M. Cacioppo1, C. Lucas1, S. Dai2, R. Bailly3, D. Pérennou2, R. Varengue4, L. Houx1, M.
Lempereur1, J. Mensah-Gourmel1, C. Kandalaft5, A. Chatelin6, J. Vagnoni7, C. Vuillerot8, V.
Gautheron9, M. Dinomais10, E. Dheilly3, S. Bouvier1, S. Brochard1, C. Pons3.
1
Service de Médecine Physique et de Réadaptation, CHRU Brest, Brest, France;
2
Département de NeuroRéhabilitation CHU Grenoble, Grenoble, France; 3Fondation ILDYS,
Brest, France; 4Département de neurologie pédiatrique, CHU Angers, Angers, France;
5
patient partner, Paris, France; 6Fondation Paralysie Cérébrale, Paris, France; 7Fédération
Française des Associations d’Infirmes Moteurs Cérébraux, Paris, France; 8Service de
Médecine Physique et de Réadaptation Pédiatrique, Hôpital Mère-Enfant, hospices civils de
Lyon,, Lyon, France; 9Service de Médecine Physique et de Réadaptation Pédiatrique, CHU
Saint-Etienne, saint Etienne, France; 10Service de Médecine Physique et de Réadaptation,
CHU Angers, Angers, France.
Introduction
This study aimed to report parental satisfaction with medical and rehabilitation service
provision for children with physical disabilities during the first full lockdown in France, and
its determinants.
Methods
The ECHO (Enfant Confinement Handicap BesOins -child lockdown disability needs) survey
was addressed to the parents of children with physical disabilities, and disseminated across
France during the first lockdown (March to May 2020). Parental satisfaction with medical and
rehabilitation services provided for their child was evaluated using the CSQ-8. Satisfaction
determinants were sought among child, service provision, and family characteristics.
Results
We enrolled 1377 respondents to the survey. Mean CSQ-8 score was 18/32 (SD 6). 59% of
ratings were below the mid-score. A high level of prehension, usual care within specialized
services, and continued medical consultations and rehabilitation were significantly associated
with higher parental satisfaction according to the multivariate analysis. Continued
rehabilitation was the strongest factor: CSQ-8 scores were higher for no disruption of
rehabilitation and moderate disruption than for major disruption (respectively B= 6·6, 95%CI
[5-8·3]), p<0.001 and B=3·7, 95%CI [2·5-4·9], p<0.001). 77% of medical consultations were
canceled during the lockdown. Rehabilitation sessions were interrupted for more than 50% of
the children. Up to 81.7% of the remaining rehabilitation sessions were carried out by the
parents.
Conclusion
During the first COVID-19 lockdown period, parents reported high rates of dissatisfaction
with rehabilitation and medical service provision for children with physical disabilities. These
results highlight the importance of maintaining regular rehabilitation for children with
disabilities, even in a pandemic situation.
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Has Covid-19 lockdown had a negative impact on locomotion status of cerebral palsy
patients?
J. Krasny, A. Bieniaszewska, M. Jozwiak.
Dega Hospital, Poznan University of Medical Science, Poznan, Poland.
Due to Covid-19 lockdown patients with CP suffered from a limited access to the daily
rehabilitation. However, our robotic-assisted rehabilitation center maintains the 2 weeks
rehabilitation program dedicated to improve gait pattern.
The aim of this study is to evaluate the influence of the reduced accessibility to the daily
rehabilitation training in CP patients.
CP patients, GMFCS I-IV, 5 to 21 yo registreted twice in robotic-assisted rehabilitation center
within 6 months period for 2 weeks training program.
Control group n=52, admitted twice prior to the lockdown in Poland.
Study group n=163, admitted twice during the Covid-19 restrictions.
All patients underwent clinical examination, functional assessment and 3-dimential gait
analysis, twice, at the first day of robotic-assisted gait training, within 6 months period.
Data were collected from 6MWT, TU&G, 10MWT, GMFM, GMFCS, GDI, BMI.
Study group filled the questionnaire about undergoing Covid by the patient or patient’s family
member and rehabilitation restrictions. Only mild course of Covid was observed.
In the control group we observed an improvement in parameters: GDI, 6MWT, TU&G,
10MWT (p<0,05). No improvement in GMFM. In study group patients had limited access to
daily rehabilitation. However, we observed an improvement in TU&G and 10MWT (p<0,05).
The range of improvement was smaller in study group.
The improvement in TU&G was smaller in GMFCS III and IV.
Falling ill with covid 19 had no statistical importance (p>0,05) on locomotor parameters.
Lockdown have deteriorated a locomotor status of a CP patient, especially had influenced on
endurance (6MWT) and gait pattern (GDI).
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Lockdown due to covid-19: effects in spanish children´s occupations
A. Machin1, B. Matesanz2.
1
Fundación Distintos, Madrid, Spain; 2CSEU La Salle, Madrid, Spain.
Introduction: The COVID-19 pandemic that we are suffering has undoubtedly supposed an
important change in our routines and lifestyle. Even though, the control measures imposed by
the government were understood as necessary, one of the consequences was the cancellation
or significant modification of occupations that children usually performed in their daily lives.
As occupational therapists, we considered convenient to carry out an investigation to analyse
the impact of these restrictions and changes in occupations on the satisfaction level of Spanish
children ranged 5 to 12 years old.
Methods: An occupational questionnaire was administered to 30 children to gather
information on the frequency, intensity, and way of performing occupations before and after
lockdown. They were also asked about their satisfaction level as a result of these changes.
Results: Data showed a decrease in all children´s level of satisfaction on their occupations,
mainly in those usually performed with friends and relatives. On the other hand, near 90% of
participants engaged in new activities with family during this period such as cooking or
dancing, feeling a high level of satisfaction.
Conclusion: Children have experienced a negative impact on their level of satisfaction with
the occupations they perform caused by the changes and restrictions due to lockdown.
Although they appeared to be resilient and capable of overcoming this difficult period of their
lives it is still unknown the long-term effects in their routines and lifestyle.
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Exploring the experience of students with physical disabilities in the pandemic:
connecting, developing independence and planning for the future.
S. Nissen, J. Collin.
Treloar, Hampshire, United Kingdom.
Many students at a national residential school and college for young people with physical
disabilities, ‘shielded’ at home early in pandemic. Practical support included learning
activities (face to face, video, project work), provision of equipment, contact with a range of
staff, support at home and respite onsite. Covid measures onsite included PPE, social
distancing, reduced mixing (bubbles). For service evaluation in July 2020, we explored
student experiences and perceptions of these strategies through 10 open ended questions.
Feedback was captured from students, aged 10 to 22yrs, through discussions with
teachers. Of the student cohort, 98% are wheelchair users, 40% are non-verbal or use
communication aids; 66% have cerebral palsy, 11% muscular dystrophy; 18% are life
limited. Datasets were created for each question using anonymised student responses.
Framework approach stages were utilised as a systematic way of managing data (Ritchie &
Spencer 2002). The activities involved included familiarisation of the datasets, indexing,
initial and selective coding. Mapping and developing themes involved an iterative process
ensuring similarities and differences were made visible.
Initial findings describe three patterns of staff activity: activities that were enabling; activities
that maintained connection between friends and school staff; and providing information in a
timely manner. Ongoing analysis led to the emergence of three major themes: feeling
connected, independence and planning for the future.
This qualitative approach enabled difference, similarity, and complexity of student
experiences to be explored. Findings place the student voice and experience at the centre of a
wider evaluation of the effectiveness of support strategies.
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Excess health care costs associated with developmental coordination disorder in
children: a longitudinal register-based cost comparison study
T. Samkharadze1, I. Persson1, K. Johansen1, J. Lundkvist2, R. Ssegonja1, F. Sampaio1.
1
Uppsala University, Uppsala, Sweden; 2Karoliska Institute, Stockholm, Sweden.
Introduction
Developmental Coordination Disorder (DCD) is a neurodevelopmental disorder that affects 56% of children. In 30-70% of cases, DCD persists into adulthood. Very little has been done
on the socioeconomic impact of DCD. This study investigated the excess health care costs
related to DCD over 25 years.
Participants and methods
This observational register-based study investigated data from 185 neonatal intensive care
recipients (men: 108) born at Uppsala University Hospital, Sweden, 1986-1989. At 6.5 years
of age, 46 children fulfilled the diagnostic criteria for DCD. Data on inpatient care,
specialized outpatient care and medication were retrieved from national registers. Costs were
estimated using a mixed costing approach. The excess cumulative mean costs were explored
using two-part models, adjusted for sex and gestational age.
Results
Individuals with DCD spent significantly more in inpatient care (€8,158) in the unadjusted
models. In the adjusted models, although still spending more, the excess cost was not
significant. In both models, individuals with DCD spent less in specialized outpatient care and
medication. Individuals with DCD had, in both models, higher total health care costs,
although not statistically significant (unadjusted € 1,397; adjusted € 1,863).
Conclusion
Although there was no statistical significance in most costs, except inpatient care costs,
individuals with DCD are costlier to the healthcare system than individuals without DCD.
While there could be a true non-existing difference in health care cost, our results could have
been impacted by the small sample size, the lack of primary health care data, and this being a
high-risk population.
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Role of congenital malformations in severity of cerebral palsy: descriptive study with
data from two population-based registries
P. Braz1, M.T. Folha1, A. Machado1, L. Antunes1, D. Virella2, C.M. Dias1.
1
National Institute of Health Doutor Ricardo Jorge, Lisbon, Portugal; 2Department of
Women, Children and Adolescents, Central Lisbon Hospital and University Center, Lisbon,
Portugal.
Introduction Congenital anomalies (CA) are a risk factor for cerebral palsy (CP). Using the
linkage of two national surveillance registries we aimed to estimate the proportion of CA
among CP children, and describe clinical subtypes and manifestations. Method In a first
phase, we conducted a probabilistic linkage of data from two national population-based
registries: the Portuguese Cerebral Palsy Registry (PVNPC) and the Congenital Anomalies
Registry (RENAC) of children born between 2001-2012. Linkage was done using the date of
birth, sex, number of weeks of gestation, birth weight, and mother’s residence at time of
delivery and age. We estimated proportion of CP children with Ca and clinical manifestations
of CP. Results Among 1057 CP children 23.8% (252) had least one CA. The majority
(63.1%) of the CP children with a CA had malformations of the nervous system and 20.0%
had a cardiac malformations.The CP children with CA had more ataxic CP subtype them
children without anomalies (15.1% vs 3.0%)(p<0.001). Children with CP and anomalies had
more severe gross and fine motor impairments (GMFCS level IV-V 47.0% vs 35.6% and
MACS level IV-V 43.7% vs 32.5%) (p<0.001). Conclusions The linkage between the two
databases made possible to validate, complement and increase the information of all CP
children with CA reported during the study during 2.Our results suggest that a high proportion
of children with CP have congenital anomalies (around 24%), and this fact is associated with
a more severe motor function, being an important factor for primary and secondary prevention
of CP.
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Causes of death and survival in adults with Spina Bifida in Sweden
M. Rocchi1, A. Lundkvist2, J. Jarl2, A. Alriksson-Schmidt2.
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Università degli Studi di Firenze, Firenze, Italy; 2Lund University, Lund, Sweden.
Introduction: The objective was to study the survival rate and causes of death in adults with
spina bifida (SB) in Sweden compared with a matched control group from the general
population.
Patients and method: Population-based study including 11,990 adults born 1950-1997: 1,943
persons with SB and 10,047 controls matched on age, sex, and region. Deaths were reported
for 1990-2015 and included 151 cases (7.8%) and 113 controls (1.1%). Survival analyses
were conducted using Kaplan-Meier and Cox Proportional Hazard models. Causes of death
were obtained from the Causes of Death Registry.
Results: Results showed lower probability of survival for cases in all age groups (p<0.001).
Survival after 25 years was 86.8%, 80.0%, 80.8% in the 18-25, 26-45, 46-65 age groups
respectively, compared to 98.7%, 97%, 92.8% among controls. Cases had higher probability
of congenital malformations, chromosomal abnormalities (p<0.001), and diseases of the
genitourinary system (p=0.02) and a lower probability of external causes (e.g., injury and
poisoning) (p<0.001) and neoplasms (p=0.02) listed as underlying causes of death. The most
common causes of death for cases (other than congenital malformations, which was listed in
30.9% death certificates) were diseases of the nervous system and sense organs (22.1%), the
genitourinary system (20.4%, including genitourinary-related neoplasms), and the respiratory
system (16.8%).
Conclusions: Adults with SB have a lower survival rate compared to the general population.
Prevention and careful management of specific conditions that are more likely to become
causes of death is greatly needed in order to reduce excess mortality among persons with SB.
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Cerebral Palsy Complexity Scale
T. Folha1, J. Alvarelhão2, A.J. Santos3, P. Braz3, A. Cadete4, D. Virella4.
1
Epidemiology Department. National Institute of Health - Doutor Ricardo Jorge, Lisbon,
Portugal; 2Escola Superior de Saúde. Aveiro University, Aveiro, Portugal; 3Epidemiology
Department. National Institute of Health, Lisbon, Portugal; 4Portuguese National
Surveillance Cerebral Palsy Registry, Lisbon, Portugal.
Introduction We described the “Cerebral Palsy Complexity-Scale” (CPC-Scale) and explored
its associated factors in CP children registered in the Portuguese National Surveillance
Cerebral Palsy Registry (PNSCPR). Patients and methods PNSCPR actively registers CP
children at 5-8/years-old, using multiple sources, following the common Surveillance
Cerebral Palsy Europe protocol, including CP definition, classification, neuroimaging and
associated impairments. The CPC-Scale assigns 5 complexity levels (from 0 to 4) adding the
presence of severity criteria of four indicators: not walk independently (III-IV-V GMFCS);
moderate-severe cognitive impairment (IQ<50); active epilepsy (medicated epilepsy); severe
visual and/or hearing impairment (SCPE criteria). Associations between the number of
severity indicators and clinical and social factors were explored by the odds ratio (OR) with a
95% confidence interval (95%CI). Results. Of 2195 CP children notified to the PNSCPR until
September 2021 (born 2001-2012), 1444 (66%) had information that allowed to apply the
CPC-Scale: 495 (34%) children did not presented any indicator of complexity, 335 (23%)
recorded only one of the four, 209 (15%) two, 242 (17%) three, and 163 (11%) all four
indicators. CPC-Scale levels were significantly associated with: children clinical type
(p0.000), neuroimaging findings (p0.000), pre-perinatal or post-neonatal risk factors
(gestational age p0.003, multiple pregnancy p0.008, APGAR index p0.000, seizures-1st 72h
of life p0.000, TORCH infections p0.000, stroke p0.000), other comorbidities (hip
subluxation/dislocation p0.000, gastrostomy p0.000), and inclusion at different school levels
(p0.000). Conclusion The Cerebral Palsy Complexity-Scale may be useful in the
representation CP children complexity, and contribute to their population characterization,
human resource planning and secondary prevention.
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How do children with cerebral palsy perform in the Danish school system?
S.V. Pedersen1, M. Langager Larsen2, R. Wiingreen3, G. Greisen4, B. Mølholm Hansen3, C.E.
Hoie-Hansen2.
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Department of Pediatrics and Adolescent Medicine, Juliane Marie Centre, Copenhagen
University Hospital – Rigshospitalet, Copenhagen, Denmark; 2Department of Pediatrics and
Adolescent Medicine, Copenhagen University Hospital – Rigshospitalet, Copenhagen,
Denmark; 3Department of Pediatrics and Adolescent Medicine, Copenhagen University
Hospital – Hillerød, Hillerød, Denmark; 4Department of Neonatology, Copenhagen
University Hospital – Rigshospitalet., Hillerød, Denmark.
Introduction:
Cerebral palsy (CP) is the most common cause of early lifelong disabilities. In the 1960s and
70s, it was found that almost 50% of all Danish children with CP did not finish compulsory
school. Since then, several efforts have been introduced to include children with CP into the
standard educational system. We aim at examining if children with CP are still more prone to
encounter school difficulties.
Patients and methods:
This was a population-based cohort study of all Danish children born 1997–2000. Data were
included from multiple national registries. The primary outcomes were the association
between CP and the completion of compulsory school, special educational needs, and the
grade point average during the final exams (grade 9) in mathematics and Danish.
Results:
We included 247,985 children, of whom 895 had CP. We found that 57.7% of children with
CP failed to complete compulsory school compared to 11.2% of children without CP (risk
ratio (RR) 5.15). Among children with CP, 61.9% had special educational needs, whereas this
was only the case in 6.6% of children without CP (RR of 9.37). The grade point average in
children with and without CP was significantly different (6.2 vs. 6.9, p <0.05).
Conclusion:
Children with CP still have a substantially higher risk of failing to complete compulsory
school and having special educational needs. However, children with CP who completed
compulsory had only slightly lower grades as compared to children without CP.
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MRI patterns of children with cerebral palsy: findings from a hospital-based
surveillance in Vietnam
T. Karim1, N.H. Giang2, T.Q. Dung2, N.V. Anh3, N.V. Bang4, R. Dossetor5, N. Badawi6, G.
Khandaker7, S.S. Mohammad1, E. Elliott1.
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Vietnam; 4Faculty of Medicine, Hanoi University of Business and Technology, Hanoi,
Vietnam; 5Discipline of Child and Adolescent Health, Faculty of Medicine and Health, The
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Introduction: MRI is recommended to support evidence-based diagnosis of cerebral palsy
(CP). We aimed to document MRI findings among children diagnosed with CP in Vietnam.
Patients and methods: Active prospective ascertainment of CP using hospital-based
surveillance in National Children’s Hospital (NCH) in Hanoi between June and November
2017. MRI data for children with CP were collected from hospital records. MRI findings were
classified using the MRI Classification System.
Results: MRI data were collected for 264 children (mean age: 2.5±2.1 years). The children
predominantly had spastic CP. Most (75%, n=198) were quadriplegic and 64.9% (n=171)
functioned at levels III-V using the Gross Motor Functional Classification System.
Half (44.9%, n=118) had predominant white matter injury (WMI) including sequelae of
intraventricular haemorrhage (IVH)/periventricular haemorrhagic infarction (36.9%, n=97),
mild/severe periventricular leukomalacia (PVL) (7.2%, n=19) or combined IVH sequalae and
PVL (0.8%, n=2). 5.3% (n=14) had maldevelopments. Predominant grey matter injury was
observed in 9.5% (n=25) including basal ganglia/thalamus lesions (2.7%, n=7), corticalsubcortical lesions (3.4%, n=9) and arterial infarctions (3.4%, n=9). Normal MRI findings
were observed among 23.6% (n=62).
Predominant WMI was observed among 52.7% (n=39/74) of the children who were born
preterm and 56.5% (n=48/85) of the children who had birth asphyxia.
Conclusion: Our findings match the distribution of predominant WMI noted in children with
CP seen in European cohorts. MRI findings correlate with motor and intellectual outcomes.
Normal MRI findings in over a fifth of our cohort indicate that these children may have
determinants of CP apart from injury, including genetic disorders.
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Early onset disability and labour market differentials: the case of cerebral palsy in
Sweden
D. Asuman1, U.G. Gerdtham1, A.I. Alriksson-Schmidt2, M. Nordin3, J. Jarl4.
1
Health Economics; Lund University, Lund, Sweden; 2Department of Clinical Sciences, Lund,
Orthopaedics, Lund University, Lund, Sweden; 3Department of Economics, Lund University,
Lund, Sweden; 4Health Economics, Lund University, Lund, Sweden.
Persons with early-onset disabilities have been found to have lower outcomes in education,
health and labour markets. However, the source of these differentials remain unclear in the
empirical literature. The nature and magnitude of disability-related discrimination may differ
by the type, severity, and onset of the disability. Particularly, evidence show that physical
disabilities are often viewed more favorably than cognitive disabilities. As such, it is
important to distinguish among disabilities in order to understand the implications of specific
disabilities. Using data from administrative registers of Sweden, this paper focuses on
cerebral palsy (CP). First, we estimate the extent of the differentials in employment and
earnings between persons with CP and the general population and identify the sources of the
differentials into explained and unexplained components. The second objective examines the
evolution of the sources of the differentials over time. To this end, we examine the trends in
the magnitude and contributions of observed characteristics to the differentials in labour
market outcomes 2001 to 2015. We apply the Oaxaca-Blinder techniques to decompose
employment and earnings differentials at the mean and different quantiles of the earnings
distribution. We find significant differences in employment and earnings between persons
with CP and a comparison group of adults. Our results suggest that may exist significant
barriers to entry into the labour market for persons with CP if employers discriminate on
disability. When employed, however, earnings differentials between persons with CP and
those without CP should be driven mainly by differences in productive characteristics.
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The Synapse Centre for Neurodevelopment ESNEFT (UK): connecting health, social
care and education; translating research into evidence-based, practical therapies for
children with complex needs
B. Marlow1, M. Issa2, L. Shekhar1.
1
The Synapse Centre for Neurodevelopment ESNEFT, Colchester, United Kingdom; 2The
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Introduction
The Synapse Centre for Neurodevelopment ESNEFT (East Suffolk and North Essex NHS
Foundation Trust) is a new research centre based in the UK, looking to translate biomedical
research into practical therapies for local children and their families with neurodevelopmental
conditons such as Autism, ADHD, Cerebral Palsy, and genetic syndromes.
Methods
The Synapse Centre seeks to investigate the effects of microbiome, immune-metabolism and
functional genomics that can impact on brain development. The centre will target innovative
new strategies of database acquisition and phenotyping through biomarkers and biometric
data.
It will be a collaboration between children, their families, schools, local academic institutions,
biotech and pharmaceutical industry to find personalised approaches to individual diagnoses.
The centre aims to invigorate and transform research in this area to better understand and
ameliorate the complex behavioural, developmental and medical comorbidities seen in many
children with neurodisabilities.
Central to the design, is establishing a registry named 'The Synapse' which will collect health
information (diagnosis, mental health needs, sleep, gastrointestinal difficulties, seizures) and
correlate with cognitive level and behaviour to better understand diagnoses and
'subphenotype'.
Results
The centre launched in June 2020 and has supported NIHR portfolio trials (commercial and
NHS), it has established a network of staff and researchers from NHS, local academia
(University of Essex, Anglia Ruskin), set up a Patient and Public Involvement Group (PPI),
and received 2 year funding for the bespoke and innovative registry.
Conclusion
The Synapse Centre ESNEFT represents and new model of innovative, translational
neurodevelopmental research
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An infographics program for promoting the best scientific evidence available
M.T. Sáez Pons1, L. Macias Merlo2, J. Fagoaga Mata2, J. Camacho González3.
1
Centro de Atención Temprana ADA, Almoradí, Spain; 2Universidad Internacional de
Catalunya, Barcelona, Spain; 3Centro de Atención Infantil Temprana Aspandle, Lepe, Spain.
Introduction:
With the aim of announcing evidence-based practice, the Spanish Society of Physiotherapy in
Pediatrics (SEFIP) has been performing dissemination activities through infographics.
Infographics are graphic representations that support information that everyone can
understand at first sight. Infographics chosen derive from scientific high quality papers related
to pediatric physical therapy and allow families and professionals to visualize quality
knowledge in an accessible and easy way .
Methods:
Information shown in infographics was extracted from high-moderate evidence level papers:
systematics reviews, clinical practice guidelines or metaanalisis. All papers used were in
english and a collaborator committee of SEFIP translated into spanish. Infographics were
being posted on several social networks (Twitter, Instagram and Facebook) once a month for
15 months.
Results:
Infographics received 2356 visualizations on average [956-11300] and were shared by an
average of 168 users (only Facebook data). The users reached by this activity were mainly
from Spain and Latin American countries. Positive feedback was received through comments,
from physiotherapists, as well as other professionals and families.
Conclusion:
This dissemination activity promoted by SEFIP could help professionals and families in an
easy and brief way to know evidence-based practices.
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High risk newborn followup in a public-private partnership program-a service
evaluation
M. Sharma.
Christian Medical College, Ludhiana, India.
Introduction:
Protocol based neurodevelopmental follow up is essential for high risk newborns.
Patients and methods:In a public-private partnership(PPP) program, hIgh risk mothers are
referred from public to private set ups for tertiary care till newborn discharge. The patients
have the choice of continuing post discharge care at either set ups. All preterm babies born at
our tertiary care setup were included for this audit. Birth details and post discharge follow up
records including high risk workups were noted.
Results: Follow up records of 73 preterm babies were assessed . Majority were born at
gestation ages of 34-35 weeks and 13% were below 31 weeks gestation. It was observed that
only 28% of the babies completed the specified 4 visits in the first year of life, 42% did not
come for any follow up and 28% had less than 4 visits. 76% babies had an eyeevaluation, &
all babies had OAE at birth. 20% had a cranial ultrasound and 62% had atleast one
developmental assessment during thier first year of life. A stakeholder focus group
discussion evaluated the high risk follow up in the PPP program. Lack of support for
followup was the commonest reason for poor high risk follow up, followed by patient
migration and poor alignment of neurodevelopmental experts with neonatology unit.
Conclusion: Best outcomes in the community can be ensured if the PPP program sponsors
newborn care, as well as supports high risk follow ups. A commitment to the goal and
stakeholder collaboration is of utmost importance.
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Introduction: Participation in family, recreational activities and self-care is an integral part of
health. It is also a main outcome of rehabilitation services for children and adolescents with
disabilities. There are currently no tools in Greek to assess participation in young children.
Patients and methods: The CEDL was cross-culturally translated into Greek using forwardbackward translation, review by expert committee, pretest application and final review.
Internal consistency was evaluated using the Cronbach alpha and test-retest reliability using
intra-class correlation coefficient (ICC). Validity was evaluated using the “Known groups”
method. Parents of children aged 18 months to 5 years and with Cerebral Palsy (CP) were
recruited. Children’s gross motor function was classified using the Gross Motor Function
Classification System (GMFCS).
Results: One hundred seven children with CP, GMFCS I-V and 97 Typical Development
(TD) children were included. Significant differences (p<0.05) between children with CP and
TD children were recorded for all CEDL domains. Mean ± standard deviation of the CEDL
domains “frequency of participation” “enjoyment of participation” and “self-care” were
58.7±14.5, 3.9±0.9 and 4.4±0.5, respectively for children with CP. Internal consistency of all
domains was high; Cronbach alpha for “frequency of participation” was 0.83, for “enjoyment
of participation” was 0.76 and for “self-care” was 0.92. Test-retest reliability (ICC) was
excellent for the “self-care” (0.95) and good for “frequency of participation” and “enjoyment
of participation” domains (0.90 and 0.88, respectively).
Conclusion: The Greek CEDL has good reliability and validity. It can be used to evaluate
participation in Greek young children with CP.
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Investigating physiological determinants of mental health in children and youth with
cerebral palsy.
D. Testani, L. Brunton.
Western University, London, Canada.
Introduction
Fifty-seven percent of children with cerebral palsy (CP) experience mental health symptoms
including symptoms of anxiety and depression. Although CP is non progressive,
secondary conditions can have progressive effects on an individuals’ functional abilities.
Children with CP also experience fatigue, pain, poor physical activity, and sleep disturbances.
The presence of these physiological symptoms may impact mental health; however, it has not
been systematically examined. Identifying factors that contribute to mental health symptoms
may prevent these issues in adulthood. This study aimed to understand the associations
between fatigue, pain, sleep, physical activity and mental health symptoms in children with
CP.
Patients and Methods
This observational study assessed physiological and mental health symptoms and physical
activity in children with CP. Twenty-six participants and their caregivers responded to risk
factor specific questionnaires before wearing accelerometers for one week, providing noninvasive data on movement patterns and sleep cycles. Using pairwise correlations and
backward stepwise linear regressions, the associations between the risk factors and severity of
mental health symptoms were examined.
Results
Significant regression models demonstrated associations for behavioural, depressive and
anxiety related symptoms in children with CP. Models were able to explain 61%, 18% and
41% of the variance in child report internalizing behaviours, caregiver reported depression
and anxiety, respectively.
Conclusion
Fatigue, pain severity, sleep efficiency and physical activity outcomes all contributed in some
way to mental health outcomes. Results will help develop evidence-based interventions to
treat these factors and can inform clinicians on the determinants of mental health outcomes in
CP.
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Somatic symptoms, pain, catastrophizing and the association with disability among
children and adolescents with heritable connective tissue disorders
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Objectives: This study aims to describe pain, pain catastrophizing and somatic symptoms in
children with HCTD. In addition, it aims to examine the contribution of pain, pain
catastrophizing and somatic symptoms to functional disability.
Patients and methods: This study is an observational cross-sectional multicenter survey study.
Assessments included pain intensity Visual-Analogue-Scales (VAS), Superkidz pain Manikin,
Pain Catastrophizing Scale Parent proxy and Child version (PCS-P, PCS-C), Children’s
Somatization Inventory (CSI, PCSI), and Childhood Health Assessment Questionnaire-30
(CHAQ-30). Questionnaires were completed by the child (≥8 years of age) or the parent (4-7
years of age).
Results: 127 children (4-17 years of age) with Marfan syndrome (MFS)(n=75), Loeys-Dietz
syndrome (LDS) (n=8), Ehlers-Danlos syndrome (EDS)(n=15) and hypermobile EhlersDanlos syndrome (hEDS)(n=29) participated. Compared to normative data, children (≥8 year
of age) with HCTD reported significant higher intensity of pain (VAS ∆D=30.3mm, d=1.42,
p=<.001), somatic symptoms (CSI ∆D=14.7, p=<.001, d=.85) and disability (CHAQ-DI
∆D=.89, p=<.001, d=1.16). PCS-C and PCS-P scores were not significantly different.
Intensity of pain and somatic symptoms contributed significantly to functional disability
(F(2,48)=22.33, p=<.001, r2 .48). The intensity of pain and somatic symptoms were
significantly lower in children 4-7 years of age (VAS D∆= -14.5mm, p=.014 and CSI D∆=11.1, p=.006) compared to children ≥8 years of age.
Conclusion: Children with HCTD reported significant higher levels of pain intensity, somatic
symptoms and functional disability compared to normative data. Pain intensity and somatic
symptoms contribute significantly to functional disability. Acquired knowledge can be
applied curative and preventive in developing tailored clinical care and treatment.
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Introduction: Motor disabilities have great impact on children’s Quality of Life (QoL),
concept that includes the physical, psychological, social, emotional and communicative
domains. Exoskeletons are a new technology developed with rehabilitation purposes that
could have an impact on these domains. The main objective of this research is to assess QoL
changes on children with gait disability after receiving therapy with the ATLAS2030 gait
exoskeleton.
Patients and methods: 3 participants (2 girls and 1 boy), aged between 4 and 11 years, with
different motor pathologies: two cerebral palsy and one cerebellar ataxia. They received
therapy with the ATLAS2030 exoskeleton twice a week for a period of 3 to 6 months. Session
duration was one hour. The KINDL® questionnaire was administered to the children and one
of their parents at the beginning and at the end of the study.
Results: In terms of the overall score of the questionnaire, there was an improvement
between the one administered at the beginning and the final one in both groups, being more
noticeable in the responses of the parents' questionnaires. In relation to the subscales, all three
children showed a better QoL score on the final questionnaire concerning self-esteem and
school performance. In the remaining subscales, the responses of each child were different,
and improvement, worsening, or no change was observed, depending on the participant.
Parents reported an improvement of their children in their general condition, self-esteem and
school.
Conclusion: Gait therapy with the ATLAS2030 exoskeleton might improve the QoL of
children with motor disabilities.
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Efficacy of perampanel for the treatment of myoclonic epilepsy with ragged-red fibers.
N. Saveleva.
Regional Clinical Hospital, Samara, Russian Federation.
Relevance. MERRF syndrome is one of the most well-known mitochondrial diseases with
clinical picture of progressive myoclonic epilepsy.
Methods. The medical history of a 15 year old girl with MERRF syndrome is presented
below.
Results. Girl A., 15 y.o. is followed for daily seizures with eye aversion and myoclonus,
sometimes with sharp turning of a head backwards. Mioclonus are usually triggered by
sounds and photostimulation, with frequency from 10 to 100 per day.
Taking into consideration the high level of lactate in the blood, the search for the
mitochondrial DNA mutations was carried out. The homoplasmy mutation m.8344A>G was
detected, specific to MERRF syndrome. Geneticist: multisystem mitochondrial disorder –
MERRF syndrome.
From September 2020, perampanel was added to treatment in the dose of 2 mg per day with
the dose titration to 10 mg per day. Catamnesis results after 12 months: myoclonic seizures
frequency decreased to 40-50 a day, remission of bilateral tonic-clonic seizures during the
year.
Conclusions. MERRF syndrome is one of the forms of progressive myoclonic epilepsy with
mitochondrial inheritance. Perampanel can be recommended to decrease frequency of
bilateral tonic-clonic and myoclonic seizures with MERRF syndrome.
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Explore sleep problem in children with neuro developmental disorders: a population
based study
N. Mukherjee.
Sishumangal CDC & RI, Raiganj, India.
Objective: To describe and explore sleep problems in a group of children with variety of
developmental delay Methods: All children (n=54) at the age group of 3-8 years were taken in
random basis from a Child Development Centre at semi urban area for the study. Children’s
Sleep Habit questionnaire were used as a tool for assessment. This was further strengthened
by Insomnia Severity Index. The classification of children done by history and assessment
followingly Cerebral Palsy 18 Autism Spectrum disorder 22 ADHD 6 Global developmental
delay 4 Miscellaneous 4 Results : In the total children, with a mean age of 4.6 years(SD 1.5)
were included for the study. The disorders were at first diagnosed according to DSM5
criteria(autism & ADHD). All the parents were interviewed for sleep disturbances and
reviwed through CSHQ and confirmed with Insomnia Severity Index. They reported a 23 (
42%) children are affected by sleep problems. The most affected were the CP children,11 in
number(61%)where the leading cause was pain. In autistic variety 9(40.9%) initiation of sleep
is the most affected.3 children from ADHD variety (50%) affected in maintenance of sleep
primarily due to daytime sleepiness. Difference between ISI total score in relation to disorder
subtypes (p<0.025) and increasing sleep problems were noted in autism children in relation to
others. Conclusion: The results identified that sleep problems were present in near about half
the number of children that can significantly influence growth and development of those
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Introduction: It has been observed that problems such as deterioration of well-being and
mood, reluctance, loss of motivation, decrease in self-esteem, increase in anxiety and sleep
problems, weakness in motor skills, decrease in cognitive functions, decrease in social
communication and interaction skills were experienced during and after the treatment period
in children diagnosed with cancer. This study was planned to examine the occupational
performance, satisfaction and participation levels of individuals with childhood cancer.
Patients and methods: A total of 100 participants, including 50 individuals diagnosed with
childhood cancer between the ages of 5-12 and 50 individuals with healthy development,
were included in the study. Canada Occupational Performance Measurement (COPM) to
evaluate participants' occupational performance and satisfaction levels; The Short Child
Occupational Profile (SCOPE) was used to evaluate participation levels.
Results: It was found that individuals with childhood cancer had a statistically significantly
weaker level of occupational performance and satisfaction and participation levels than
healthy children (p<0.01). A positive correlation was found between participation levels and
occupational performance and satisfaction level (p<0.05).
Conclusion: According to the results of the study, the occupational performance and low
satisfaction levels of individuals with childhood cancer affect the participation level of
children. Therefore, volition, habituation, communication and interaction skills, process skills,
motor skills and environmental factors that affect the participation of people should be
handled in a holistic way. It is thought that occupational therapy applications will be
beneficial for the improvement of occupational performance, satisfaction and participation
levels of individuals with childhood cancer.
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Perspectives from pediatric clinicians and managers: A qualitative study of the
facilitators and barriers to the uptake of clinical practice guidance for arthrogryposis
K. Mcbain1, C. Dinh1, M. Haffar1, E. Steinberg1, S. Cachecho2, A. Bussières1, N. DahanOliel2.
1
McGill University, Montréal, Québec, Canada; 2Shriners Hospital for Children, Montréal,
Québec, Canada.
Introduction: Arthrogryposis multiplex congenita (AMC), a pediatric condition involving the
presence of congenital contractures in multiple body areas, requires an interdisciplinary
approach to care. Given the current lack of guidance, clinical practice guidelines (CPGs) are
currently being developed by the Shriners Hospital for Children. To inform their
incorporation into practice however, this study sought to identify the perceived facilitators
and barriers among rehabilitation practitioners managing children with AMC, and clinical
managers, regarding the uptake of pediatric musculoskeletal guidelines.
Patients and methods: Qualitative study using individual interviews, guided by the
Theoretical Domains Framework (TDF), with a convenience sample of 15 clinicians and four
pediatric clinical managers. Interviews were conducted virtually, transcribed verbatim, and
analyzed by four independent reviewers using deductive and inductive coding.
Results: The TDF domains of Environmental Context and Resources, Reinforcement, Social
Influences, Behavioural Regulation and Beliefs about Consequences were shared amongst
clinicians and clinical managers across North America and Europe as being relevant and
influential on using clinical practice guidance to manage pediatric patients. Among clinicians
only, Memory, Attention, and Decision-Making Processes was also found relevant and among
managers only, Social/Professional Role and Identity.
Conclusion: Upper management support, coupled with inter and intra-collaboration during
guidance development, education on the guidance and contents, high level of evidence to
support recommendations, visual appeal, and easy accessibility were factors identified to
facilitate the uptake of the guidance. The findings of this project can guide the development of
theory-based knowledge translation strategies designed to increase the uptake of rehabilitation
practice guidance.
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Physiological Vulnerability Score, A pre operative tool to guide the surgical journey and
identify those at risk for orthopaedic surgery in neuromuscular disease
C. Edwards, S. Buchanan, A. Bevan, S. Bennett, A. Aarvold.
Southampton Children's Hospital, Southampton, United Kingdom.
Introduction
The GMFCS V medically unwell patient with hip migration is a challenging prospect for
famillies and surgeons alike. Previous tools have not shown to be useful although some key
risk factors can be identified..
This score is based on the Helen House Criteria for predicting early death in neuromuscualr
disease. We have developed a simple traffic light screening tool to plan the bumps in the road
of the surgical journey. Its aim was to allow a balanced and informed discussion with families
to guide consent. Also to guide faciliaties and plans that need to be made preoperatively. And
to make a simple medical assesment accesible to the orthopaedic surgeon and nursing team.
Patients and Methods
The score was developed by a specialist group (surgery, anaesthetic, paediatrics, palliative
care and nursing). Then reviewed by expert panel. Then tested with 10 patients for
acceptability to families. We then tested for reliabilty.
A retrospective study of 68 patients in a single surgeon series of hip reconstruction in
neuromuscular disease patients were scored and data collated.
Statistical analysis was undertaken.
Results
For those children undergoing combined femoral and pelvic osteotomy the score predicted
length of stay (p<0.009)and chance of complications (p<0.002).
Conclusion
The physiological Vulnerability Score (with guided assesment domains of respiratory,
feeding, seizure, locomotor, pain and other) offers an easy tool to guide surgical decision
making and predict length of stay and complications. Our experience of this and planning the
journey for famillies makes the admission more acceptable and controlled.
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HIT Training: A Physical Exercise Option During Pediatric Cancer Physical Therapy in
Leukemia Patients.
D. Santa Marina Van Oudheusden.
Hospital Vall d'Hebron, Barcelona, Spain.
Childhood cancer is the leading cause of death in children in most European countries. The
survival rate is 80%, and it has many sequela depending on different factors. Every year, more
than 35,000 children and young people are diagnosed with cancer in Europe. Additionally,
there will be nearly half a million childhood cancer survivors by 2020-2025. More than twothirds of these childhood cancer survivors experience long-term health and psychosocial
problems due to their illness and treatment, which can be serious and affect their daily lives
and participation.
The physio therapeutic approach aims to treat the possible symptoms that appear during and
after the process, it also has an important preventive action on the sequela of these children.
From paediatric oncology physiotherapy, we will seek to maximize the future participation
and functionality of children suffering from this disease.
The objective of this oral presentation is to show a possible therapeutic approach, using
current scientific evidence in this field. These are sessions through training called "hit", these
are high intensity interval exercises for short periods of time. Our clinical experience shows
us interesting results in these patients and uses motivation as a basic tool for adherence to
treatment. We will show examples in patients with hematological diseases, specifically
leukemia, since it is the most prevalent oncological pathology.
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Late-onset episodic hypothermia following neonatal herpes simplex encephalitis- a
diagnostic and management challenge
N. Harrower1, M. Gillespie2, P. Dimitri3.
1
Department of Paediatric Neurodisability, Ryegate Centre, Sheffield Children's NHS
Foundation Trust, Sheffield, United Kingdom; 2Department of General Paediatrics, Sheffield
Children's NHS Foundation Trust, Sheffield, United Kingdom; 3Department of Paediatric
Endocrinology, Sheffield Children's NHS Foundation Trust, Sheffield, United Kingdom.
Introduction: Late-onset episodic hypothermia has rarely been described in patients with
congenital or acquired brain lesions. We report a child with an acquired brain injury due to
neonatal herpes simplex encephalitis (HSV) presenting at 9.5 years of age with episodes of
profound hypothermia, bradycardia, altered consciousness and abnormal movements.
Diagnosis is challenging and management options are limited.
Patient: A male infant born at 35 weeks gestation was diagnosed with HSV encephalitis at 26
days of age, resulting in extensive asymmetric brain injury affecting fronto-temporal lobes
and right hypothalamus. He developed panhypopituitarism, West syndrome and subsequent
multi-focal epilepsy, visual impairment and learning disability. At 9.5 years of age he
presented with recurrent episodes of profound hypothermia (below 32C), bradycardia, altered
consciousness and abnormal posturing.
Results: Extensive investigation was normal or non-contributory, including EEG telemetry,
which captured an event with no epileptic discharges evident; intracranial pressure
monitoring, repeat MRI brain, HSV PCR of spinal fluid, anti-NMDA antibodies, CSF orexin,
coeliac antibodies, and metabolic and endocrine testing. Initial clinical management was of
presumed epileptic events, but benzodiazepines exacerbated the episodes. Episodes responded
to patient re-warming with return to normothermia and patient baseline state over several
hours.
Conclusion: Late-onset episodic hypothermia is a rare consequence of brain injury and
presents diagnostic and management challenges- particularly differentiating events from
epilepsy. The factors involved in the late emergence or spontaneous resolution of episodes is
unclear, but hypothalamic dysfunction is likely. Management options are limited to
maintaining normothermia and no drug treatments are proven to be effective.
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Core attributes of Collaborative Tiered School-Based Physical Therapy Service Delivery
Model
E. Cinar1, D. Anaby2, J. Berbari1, P.P. Network3, C. Camden1.
1
Sherbrooke University, Sherbrooke, Canada; 2McGill University, Montreal, Canada;
3
International network, Sherbrooke, Canada.
Introduction: Physical therapy (PT) is increasingly provided in inclusive schools to enhance
scholastic attainment. Recent guidelines suggest providing services for all students using a
tiered approach (Tier 1 for all students, Tier 2 for students with additional needs, Tier 3 for
students requiring individualized support). However, no model is available to guide how
these services should be delivered at school. Therefore, we aimed to identify the core
attributes of a collaborative tiered school-based PT service model.
Methods: A modified Delphi method, including an introductory webinar and three
consultation rounds, was used to identify the core attributes of collaborative tiered schoolbased PT model with 24 international experts from nine countries. Ideas generated in Round 1
were content analyzed and organized into comprehensive statements. Statements reaching a
predetermined consensus level (80%) in Rounds 2 or 3 were retained.
Results: Forty-one core attributes were identified and clustered into seven
categories. Primary service goals pertained to improving and promoting school access,
inclusive education, health, and healthy lifestyle for all students. In the model, therapists are
suggested to use learner-centered approach, universal design for learning strategies,
knowledge translation, schoolwide approaches, and be committed to inter- and multidisciplinary approaches through partnership, teamwork and coaching. Also crucial were an
understanding of school culture and environment and the provision of services in the school
context, integrated into the school curriculum.
Conclusion: The recommended core attributes may support the development of an
international framework for school-based PT services, fostering health promotion for all
children, and supporting those with disabilities.
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Diagnostic evaluations of Neurodevelopmental Disorders: an interdisciplinary process
intertwined with the care trajectory of the child.
E. Cloet1, A. Jansen1, M. Leys2.
1
Vrije Universiteit Brussel/universitair Ziekenhuis Brussel, Brussels, Belgium; 2Vrije
Universiteit Brussel, Brussels, Belgium.
Introduction Early detection and timely diagnostic evaluations of neurodevelopmental delays
and disorders, enhances early intervention, which impacts on further development and
chances and opportunities later in life. Despite many governmental subsidized organizations
offer multidisciplinary diagnostic evaluations in Flanders, Belgium, accessibility is
insufficient and the field is characterized by long waiting times, financial inequalities,
exclusion of certain age and pathology groups, and an unequal regional distribution. This
article aims to clarify organizational perspectives on diagnostics for children with
neurodevelopmental disorders as a stepping stone to eventually enhance interorganisational
collaboration and improve accessibility.
Methods Focus groups with expert stakeholders were organized. Data were analyzed with in a
continuous, comparative method with researcher and data triangulation, and a member check
validation.
Results 59 persons participated in six focus groups. Organisations have no shared vision on
diagnostic evaluations of neurodevelopmental disorders, focussing more on categorizing on
the one hand and assessing functioning and needs on the other. An interdisciplinary team
approach is considered essential. Agreement was found that a diagnostic evaluation is an
iterative process along the trajectory of the child.
Conclusion Diagnostic evaluations of neurodevelopmental disorders as a process have to be
integrated in the child’s care trajectory, differentiating goals in each phase, requiring an
interdisciplinary teams approach. This conceptualization of diagnostic evaluations will
support a health systems model allowing interorganisational collaboration to optimize the
available capacity and increase accessibility. Although this study is limited to a Flemish
context, the underlying conceptual ideas are transferable to other health system contexts.
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How Does Executive Functioning Contribute to Participation of Motor-based Daily
Activities? A New Pathway of the Participation Mediating Model through Motor
Performance
L. Delgado-Lobete1, R. Montes-Montes2.
1
Facultad Padre Ossó (University of Oviedo), Oviedo, Spain; 2University of A Coruña, A
Coruña, Spain.
Introduction. Participation of motor-based activities of daily living (ADL) is influenced by
several activity, environmental and individual factors, including executive functioning.
Recent research suggests that motor performance may play a decisive mediating role in this
relationship in children with and without coordination difficulties. However, the mediating
role of motor performance in the relationship between executive functioning and daily
participation has not yet evaluated.
Patients and methods. We explored a new pathway of the Participation Mediating Model
proposed by Delgado-Lobete et al. (2021) on a sample of 370 school-aged children. ADL
learning, performance and participation were assessed with the DCDDaily-Q. Executive
functioning was measured with the Assessment of Sensory Processing and Executive
Functions in Childhood (EPYFEI). The mediating role of motor performance in the
relationship between executive functioning, ADL learning and daily participation was tested
using a partial least squares based structural equation modelling approach.
Results. Executive functioning directly influenced both motor performance and ADL
learning, and it indirectly influenced daily participation through motor performance, but not
through ADL learning. Over 20% of the variance of motor performance was explained by
executive functioning and ADL learning. There was a full mediation of motor performance on
the effect of executive functioning over daily participation.
Conclusion. Results suggest that the effect of executive functioning on motor performance is
partially mediated by ADL learning, and that motor performance completely mediates the
effect of executive functioning over daily participation. These findings provide a new insight
of daily participation in children with and without coordination difficulties.
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Collaborative Tiered School-Based Physiotherapy Service Delivery: Strengths,
Weaknesses, Opportunities and Threats
E. Cinar1, D. Anaby2, R. Dostie1, P.P. Network3, C. Camden1.
1
Sherbrooke University, Sherbrooke, Canada; 2McGill University, Montreal, Canada;
3
International network, Sherbrooke, Canada.
Introduction: A recent study identified the core attributes of a collaborative tiered schoolbased physiotherapy (PT) service delivery and provided interventions for each tier (Tier 1 for
all students, Tier 2 for students needing additional support, and Tier 3 for students needing
individualized support). As a next step, in this study, we identified the perceived strengths and
weaknesses of the identified core attributes and interventions and explore the potential
facilitators and barriers to implementing a tiered service internationally.
Methods: Three focus group discussions were conducted with international experts in
school-based PT (e.g., clinicians, researchers, managers) from seven countries (n=16).
Discussions focused on the elements of a collaborative tiered PT services. Thematic analysis
was done resting upon SWOT (strengths, weaknesses, opportunities, and threats) framework.
Results: Participants perceived comprehensiveness of interventions, documented approach,
collaborative nature of the service, and inclusiveness of all students as the main strengths of
the potential model. Available opportunities were expressed as health and education
initiatives, multi-tiered systems implemented in current practice in some countries, the
willingness of educators for capacity building, presence of special education schools, funding
available for professional development, and telerehabilitation. Perceived weaknesses of the
model were the complexity of interventions and the lack of universal language. The perceived
threats were laws and policies and the novelty of the proposed service delivery.
Conclusions: This study showed that proposed service delivery possesses several strengths
and opportunities promoting the implementation in actual practice, yet some weaknesses and
threats to be addressed.
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Enabling participation in children and young people (CYP) with acquired brain injuries
(ABI) and their families – mixed methods study protocol
R. Keetley1, J. Manning1, J. Williams2, I. Stewart3, K. Radford1.
1
University of Nottingham, Nottingham, United Kingdom; 2Nottingham University Hospitals
NHS Trust, Nottingham, United Kingdom; 3Imperial College London, London, United
Kingdom.
Introduction
Annually an estimated 40,000 CYP in the UK sustain an ABI with many
experiencing significant, life-long impairments that impact on physical and psychological
development, health-related quality of life (HRQoL), educational achievement and social
inclusion. Understanding the needs of CYP-ABI and their families is essential in planning
service delivery, supporting families and promoting full participation in society.
Patients and Methods
A sequential exploratory mixed methods study aims to explore the longer-term participation
needs of CYP-ABI aged 5-18 and their families in one region of the UK. Participants were
recruited using eligibility criteria through the regional specialist centre. A cross-sectional
survey completed by parents and CYP collects demographic data and standardised HRQoL
and participation outcome measures as well as parent and CYP goals, impact of Covid-19
lockdowns and any additional information. A qualitative study will follow involving semistructured interviews with CYP and parents to explore needs in more depth and focus groups
with health, education and social care professionals.
Ethical approval has been gained (REC-20/EM/0258).
Results
Quantitative and qualitative data will be analysed and synthesised using the International
Classification of Functioning, Disability and Health framework to identify themes relating to
participation and HRQoL needs for CYP-ABI and their families. The Theoretical Domains
Framework will be used to identify context-specific barriers and facilitators.
Conclusion
This study will inform the development of an intervention aimed at improving the quality of
out of hospital care and ongoing rehabilitation to support CYP-ABI and their families to
achieve better outcomes, improve wellbeing and live healthier lives.
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To See How The Therapeutic Model Of ADI-R Works On The Hindsight Of
Parents/Caregivers
A. Chakraborty, A. Bhattacharya.
Apollo Multispeciality Hospital, Kolkata, India.
Introduction
Hindsight bias has been found in a wide variety of contexts and proven sturdy to most
attempts at its restraint or removal.Based on Weick's concept of retrospective sense-making
and Fischhoff's prompt assimilation clarification, we can hypothesize that hindsight bias may
be larger when outcomes are inconsistent with expectations than when they are congruous
with the expectations. This is a prodigy agreeing with the general propensity for people to pay
more attention to negative results of events than positive results. In addition, hindsight bias is
affected by the severity of the negative outcome.
Patients and method
This study includes data from 100 samples which was collected over a period of time by the
Developmental pediatrician through the therapeutic model of ADI-R.The Autism Diagnostic
Interview-Revised (ADI-R) was used which is a structured interview composed of 93
items,used for diagnosing autism, planning treatment, and distinguishing autism from other
developmental disorders.
Results
It was found that the therapeutic model of ADI-R works significantly on the hindsight of
parents/caregivers which includes our semi-structured counseling session of the Kolkata
Development Model.
Conclusion
Upon learning the outcome to a problem, people tend to believe that they knew it all
along.There are several reasons to study a robust cognitive error like hindsight bias across the
lifespan.But an intervention that encourages people to consider complacent explanations for a
given outcome can reduce hindsight bias.
Keywords
The Autism Diagnostic Interview-Revised(ADI-R),hindsight bias,Kolkata Development
Model,Autism
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"I kind of found my own way of doing it” - interviewing adults with motor difficulties as
children
J. Zahlander1, K. Johansen2.
1
Uppsala University Children's Hospital, Uppsala, Sweden; 2Uppsala University, Dept. of
Women's and Children's Health, Uppsala, Sweden.
Introduction
Developmental coordination disorder (DCD) was considered a childhood disorder, but studies
have shown the disorder continues into adulthood in 30-70%. DCD in adulthood is sparsely
studied. The aim of this study was to explore experiences of living and growing up with
motor problems.
Patients and methods
Face-to-face or phone interviews were conducted with thirteen adults aged 30-34 years with a
history of motor problems, but no concentration or social behavioural problems, at 6.5 years
of age. Participants were recruited from a cohort of neonatal care recipients born at Uppsala
University Children’s Hospital, Sweden, 1986-1989. Data was analysed using Systematic
Text Condensation.
Results
Two themes emerged, each divided in three categories: (1) Motor skills in daily life – Motor
activities as a part of the culture, Basic things require a certain level of motor skills, support
from my surroundings; (2) My journey – The emotional toll and growing past it, It is not my
motor skills that cause me trouble, I can do everything I want to do.
Conclusion
Participants experienced having motor difficulties differently. Few knew about their previous
motor problems and what consequences they could have. Regardless of manifesting motor
problems, other difficulties or using strategies to manage daily life, the participants did not
feel limited in their everyday activities. Support from the surroundings seemed important to
managing well and not feeling limited in daily life. Further studies are needed to increase
knowledge of the transition from child to adult.
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Barriers influencing the frequency of community services of neuromotor disorders
adults in a small region of Portugal
A.F. Santos1, A. Gomes1, E. Salazar1, J.J. Alvarelhão2, M.J. Ferraz1, S. Oliveira1, S.
Montenegro1.
1
APPC, Porto, Portugal; 2Univestity of Aveiro, Aveiro, Portugal.
Introduction
Participation is influenced by the social, attitudinal, and physical environments experienced
by an individual. This study aims to understand what type of barriers was self-identified by
adults with neuromotor disorders for participation in community services.
Methods
A secondary analysis from an online questionnaire to persons (57.9% male) with neuromotor
disorders (68.4% cerebral palsy) with a mean age of 35y0m±14y3m. Responses made by
proxy were 33.4%. Correspondence analysis was carried out between the frequency of
participation in community services (stores, health services, restaurants, or financial services)
and the self-identification of barriers to participation (architectural, attitudinal, own barriers,
no barriers).
Results
Correspondence analysis revealed that two dimensions accounted for 89.6% of total inertia.
Most of the services were well represented in the first dimension, except for ‘Banks or
financial services’, ‘Public services’ and ‘Mall or Shopping centers’. ‘Attitudinal barriers’
was better represented in the second dimension showing good discrimination while all the
other options were represented in the first dimension. Despite the option ‘Own barriers’
showing poor discrimination, was the most marked option when considering the sum of all
services in the community. An association between ‘Attitudinal Barriers’ and ‘Banks or
financial services, and ‘Public services’ is possible to observe from graphic representation,
while ‘Architectural Barriers’ was associated with ‘Restaurants & cafes', and ‘Buses’.
Conclusion
Despite the policies and actions implemented over the years, barriers that prevent full
participation, such as discriminatory attitudes or inaccessible environments persist. Future
works should deepen the self-identification of ‘Own barriers’ and liaison with personal
factors.
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Psychosocial aspects of Osteogenesis Imperfecta (OI) and life-stage specific challenges in
the Dutch OI-population.
I. Van Wijk1, V. Platteel2, C. Kalsbeek2, D. Mekking3, B. Zoer4, A. Harsevoort5.
1
Wilhelmina Children's Hospital, Utrecht, Netherlands; 2Kalsbeek-Impact, Amersfoort,
Netherlands; 3Foundation Care4BrittleBones, Wassenaar, Netherlands; 4Dutch patient
association for OI ‘VOI’, Houten, Netherlands; 5Isala Clinics, Zwolle, Netherlands.
Introduction
Osteogenesis Imperfecta (OI), a rare heritable disorder with an estimated incidence of 1 in
10,000, has a major impact on daily life, although psychosocial issues are not easily brought
up by the patients themselves. With the most obvious characteristic being bone fragility,
leading to easy fracturing, psychosocial issues are often neglected in clinical care.
The project aimed at evaluating the frequency and type of psychosocial challenges
experienced; evaluating levels of satisfaction with current care and developing approaches to
identify and respond to these challenges.
Patients and Methods
The Design Thinking Method was used. A digital survey was developed and focus group
sessions were held with people with OI in different age categories. Data were analyzed
according to gender, type of OI and age category.
Subsequently materials were developed to increase attention for psychosocial issues in the OI
community and improve professional psychosocial care.
Results
People with OI experience a lot of psychosocial difficulties (40-60%). The challenges vary
according to severity and age group. There is a substantial need for a more structural
provision of psychosocial care. Improvements were implemented during the project within the
patient society as well as in the Dutch OI expertise centers.
Conclusion
People with OI experience a lot of psychosocial obstacles during their life and each life stage
brings its own obstacles.
With the participation of people from the OI community in all phases of this project, we have
been able to create sustainable change in psychosocial care in the Netherlands.
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A socioeconomic perspective on developmental coordination disorder: the impact on
educational levels
I. Persson1, F. Sampaio2, K. Johansen3.
1
Uppsala University, Uppsala, Sweden; 2Uppsala University, Dept. Public Health and Caring
Sciences, Uppsala, Sweden; 3Uppsala University, Dept. of Women's and Children's Health,
Uppsala, Sweden.
Introduction
Developmental Coordination Disorder (DCD) is known to impact on educational outcomes
during childhood and adolescence. Despite this, there is a paucity of studies examining if this
association persists into adulthood. Therefore, we set out to investigate if having DCD as
children is associated with poorer educational outcomes and if these were affected by sex or a
co-occurring attention deficit.
Participants and methods
This observational register-based study investigated data from 185 neonatal intensive care
recipients (men: 108, 58%) born at Uppsala University Hospital, Sweden, 1986-1989. At 6.5
years of age, 46 (24%) children fulfilled the diagnostic criteria for DCD. Data on: i) age at
graduation from Upper Secondary School (USS), ii) if they had graduated from USS at 19, 24
and 29 years, and iii) their highest completed level of education at 28 years, were collected
from national registers. Logistic regression analyses were used to explore the association
between DCD and educational outcomes, and whether sex or a co-occurring attention deficit
impacted on this association.
Results
Participants with DCD showed statistically significantly poorer outcomes than those assessed
without DCD for age at graduation from USS (p = 0.022) and for graduation rates from USS
at age 19 (p = 0.002) and 24 (p = 0.044). Although not statistically significant, participants
with DCD and a co-occurring attention deficit consequently exhibited the poorest educational
outcomes. A non-significant trend pointed towards females being especially negatively
affected by a DCD diagnosis.
Conclusions
DCD was associated with poorer educational outcomes in adulthood.
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Correction of Congenital Clubfoot in Cerebral Palsy: A Systematic Review
A. Hanna1, A.J. Hanna2, J. Nguyen2, J. Veliky2, J. Hoon Choi2, F. Edobor-Osula2, A. Chu2.
1
New Jersey Medical School, East Brunswick, United States; 2New Jersey Medical School,
Newark, United States.
Cerebral palsy (CP) can lead to various foot deformities, including equinocavovarus, or
clubfoot, position. Patients with CP present a challenge when treating clubfoot as there is
aberrant muscle tone and motor dysfunction.
Using PRISMA guidelines a comprehensive search was conducted of PubMed, Cochrane,
CINAHL, Scopus, and Web of Science. Publications were collected and represent all
available literature on clubfoot. Articles were then screened at the title, abstract, and full-text
level, only articles that detailed treatment of clubfoot, CP, and containing more than three
human-subjects were included. Publications were excluded if they were duplicates, historical
reviews, case-reports, or detailed non-human subjects. At each level of screening articles were
screened by two independent reviewers to verify that each paper met the predetermined
inclusion criteria.
An initial search yielded 6,469 articles, after review and cross referencing, 31 remained. Of
these, 58.06% (n=18) documented surgical tibial tendon transfer (TT): anterior TT (n=6)
(mean-age 16.18 ±15.16yrs), posterior TT (n=12) (mean-age 9.30 ±2.57yrs). Botox&casting
was referenced in 16.13% (n=5) articles (mean age 5.22 ±1.15yrs), lengthening procedures
12.90% (n=4) (mean age 6.30 ±1.69yrs), osteotomy 6.45% (n=2) (mean age 10.94 ±1.51yrs),
and botox alone 6.45% (n=2) (mean age 8.22 ±0.81yrs).
There was a difference in age for patients receiving tendon transfer versus those receiving
botox&casting (11.59±7.41 years old vs 5.22 ±1.15 years, p<.001).
These results indicate the preferred modality of talipes equinovarus correction in CP patients
is surgical tibial transfer. The average age of patients receiving surgical treatments was higher
than those with casting, Botox, or orthotics.
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Wrist Repair Secondary Secondary in Neonatal Brachial Plexus Palsy (NBPP): A
Scoping Review
A. Hanna1, D. Shihora1, A. Azer1, J. Shafei1, E. Chern1, A. Mcgrath2, A. Chu1.
1
New Jersey Medical School, Newark, United States; 2Umeå University, Umeå, Sweden.
Brachial plexus injury impairs the nerve function of pediatric patients giving rise to neonatal
brachial plexus palsy (NBPP). NBPP is treated with conservative primary micro-surgeries and
additional secondary surgeries. Limited studies have elucidated the effectiveness of these
secondary surgeries. To understand the effects of treatments a systematic review was
conducted of secondary surgeries on NBPP patients with wrist drop.
Using PRISMA guidelines, a search was conducted of PubMed, Cochrane, CINAHL, Scopus,
and Web of Science. Publications were collected which represent all literature on NBPP.
Articles were screened at the multiple levels, only articles which detailed treatment of NBPP
and containing three or more human-subjects were included. Publications were excluded if
they were duplicates, historical reviews, case-reports, or non-human subjects. At each level of
screening articles were screened by two reviewers to verify that each paper met predetermined
inclusion criteria.
An initial search yielded 865 articles, after review 7 remained (mean-age 9.56±3.92 yrs-old).
Tendon transfer was the primary treatment modality applied in n=5 (71.43%) (mean-age
8.29±3.90 yrs-old), arthrodesis was applied in n=2 (28.57%) articles (mean-age 25.5±1.77
yrs-old). There is a difference in age between those who received tendon transfer and
arthrodesis (8.29±3.90 vs 25.5±1.77 yrs-old, p<.001).
These results indicate there is a need for more studies on the impact of secondary surgeries on
NBPP patients with wrist injury. The average age of patients who received tendon transfer
was less than those who received arthrodesis.
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Is the request for a videofluoroscopy justified when suspected of infantile oropharyngeal
dysphagia?
F. Quintana-Luque, J.M. Morillas-Molina, S. Luz-Marcelino, C. Rodriguez-Fernandez, R.
Contreras-Saez, L. Zuñiga-Gomez.
Hospital San Cecilio, Granada, Spain.
Objectives
To know the correlation between the reason for consultation and the initial symptoms with the
presence of dysphagia confirmed by videofluoroscopy in oropharyngeal dysphagia in
pediatric age, as well as to analyze whether the result represents a change in the therapeutic
attitude.
Methods
A retrospective descriptive study was carried out of all children seen in a specific child
rehabilitation clinic with suspected dysphagia who underwent a videofluoroscopy study
between January 2019 and April 2021. Variables studied: age, sex, reason for consultation,
diagnosis of the underlying disease, reason for the request, results of the videofluoroscopy
and treatment performed. Statistical analysis: Descriptive analysis of variables are expressed
as means (qualitative), percentages (quantitative). 95% confidence interval, chi2 test, and
Fisher's exact test, significance level: p <0.05. Bivariate analysis.
Results
A total of 88 children with a mean age of 5 years and 5 months (20 days - 17.6 years) were
analyzed, of which 40.9% were women and 59.1% were men. The reason for consultation in
39.7% was suspected oropharyngeal dysphagia, and in the rest, they were derived from
diseases with great disabilities and difficulty in swallowing. The diagnosis of oropharyngeal
dysphagia was confirmed by videofluoroscopy in 72.7%. Of them, 30% recommended food
modification, 20% rehabilitation techniques. 3.7% nasogastric tube and 23% PEG.
Conclusions
There is a correlation between the clinical suspicion of oropharyngeal dysphagia and
videofluoroscopy results. The confirmation of dysphagia by videofluoroscopy represents a
change in the therapeutic attitude in the majority of patients.
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Long-Term Outcome of Paediatric Feeding and Eating Disorders based on
Comorbidities
L. Blank1, G.F. Hoffmann1, R. Blank2.
1
Centre for Paediatric and Adolescent Medicine, University Hospital Heidelberg, Heidelberg,
Germany; 2Clinic for Child Neurology and Social Paediatrics, Child Centre Maulbronn,
Maulbronn, Germany.
Introduction
Co-occurring medical or mental conditions are common in children with severe paediatric
feeding and eating disorders of infancy or early childhood, also classified as “AvoidantRestrictive Food Intake Disorder” (ARFID). The aim was to examine the long-term outcome
of severe ARFID in children with a large range of neurodevelopmental and behavioural
comorbidities as perceived by their caregivers.
Patients and methods
A sample of 103 children with severe ARFID admitted for inpatient treatment was assessed
using a parent questionnaire (68 items). Four comorbidity subgroups were established: 1)
predominant neurological comorbidity (“Neuro-group”, n=28), 2) predominant behavioural
comorbidity (“Psy-group”, n=24), 3) developmental delay without severe neurological or
behavioural disorder (“DD-group”, n=22) and 4) without any neurodevelopmental or
behavioural disorder (non-DNP-group, n=29).
Results
After a mean follow-up period of 3.5 years, the non-DNP-group achieved the best outcome.
Caregivers of the Psy-group described the lowest outcome i.e. improvement and remained
burdened by the child’s eating disorder. Although the Neuro-group ate the least ageappropriate by follow-up, caregivers of the Neuro-group experienced a normal life
satisfaction and no significantly higher burden of disease; they were similarly satisfied with
the provided inpatient treatment as caregivers of the non-DNP-group.
Comclusion
Neurodevelopmental and behavioural comorbidities play a crucial role for the long-term
outcome of ARFID. Age-appropriate eating may hardly be achieved in children with
significant neurodevelopmental disorders. Caregivers of children with neurological
comorbidities show good coping strategies and adequate outcome expectations whereas
caregivers of children with behavioural comorbidities may need more attention than expected
over a longer period of time.
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Cross-cultural adaptation of a pediatric screening method for oropharyngeal
dysphagia: Pediatric Eating Assessment Tool-10.
B. Cabaleiro Burguillos1, C.M. Perez Cordero2, J.A. Conejero Casares2, M.B. Romero
Romero2, P. Diaz Borrego2.
1
Hospital Universitario Juan Ramon Jimenez, Huelva, Spain; 2Hospital Universitario Virgen
Macarena, Sevilla, Spain.
Introduction: Oropharyngeal dysphagia (OD) is the difficulty or abnormality of
swallowing. OD is not an isolated problem, commonly it is mainly part of other syndromes. It
can cause of complications such as pneumonia or malnutrition in children, consequently, early
detection is important. The Pediatric Eating Assessment Tool-10 (pEAT-10) is a verbal,
unidimensional and self-administered instrument for the screening of OD in children, easy to
apply for doctors who are not experienced in OD.
Patients and methods: Free translation and back-translation of pEAT-10 from English-Spanish
and to determine its usefulness as a screening tool for OD in children in our cultural
environment. Longitudinal descriptive cohort study. Included children ≥18 months, who
attended a Children's Rehabilitation unit(January-March 2020).Variables analyzed: age, sex,
pathology and pEAT-10. Results ≥4 were re-evaluated in the Phoniatrics unit to confirm OD.
Results: 247 patients with a male predominance. We obtained 14% positive tests, with a mean
age of 7,2 years. The group of neurological diseases accounted for the highest number of
positives (32%). Positives cases were evaluated by professionals specialized in dysphagia,
confirmed in 51%. The remainder fulfilled the characteristics of a so-called ''picky eater''
patient.
Conclusions: The pEAT-10 is a useful and simple screening method for the detection of
feeding and/or swallowing disorders, so a Spanish version is considered important. This
cross-cultural adaptation shows no difficulties in completion. Caregivers highlight as a
weakness of the test that it does not differentiate between solid/liquid foods.
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Effect of Parenting Styles (authoritative, authoritarian and permissive) On Healthy
Eating of Children with Autism Spectrum Disorder
A. Ghosh1, A. Chakraborty2, A. Bhattacharya2.
1
Amity University Kolkata, Kolkata, India; 2Child Development Centre, Apollo
Multispeciality Hospital, Kolkata, India.
Introduction
Parenting styles influence the parent-child relationship. The perception of the child of their
parents as authoritarian or permissive may lead to faulty patterns of eating. Parental warmth
and involvement, providing emotional support, adequate granting of autonomy and effective
communication have a positive effect on the eating patterns of a child, whereas being
overprotective, controlling, and rejecting the child’s emotions would have a detrimental effect
on the child’s eating patterns.
Patients and methods
The data was collected from 10 parents among which 5 of the parents had a permissive
parenting style, the other 5 had authoritarian style before they received psycho-education, as
reported by the psychologists. The Parenting Style Questionnaire was used to understand the
style of parenting. The Healthy Eating Assessment was used to identify eating patterns and
health benefit scores.
Results
It was observed that due to psycho-education provided by the developmental pediatrician and
the psychologists, there has been a shift from authoritarian and permissive styles to the
authoritative style. The value of the t-test in the case of a shift from permissive to
authoritative is 3.21, whereas in the case of a shift from authoritarian to authoritative is 2.42.
The health benefit scores have also improved due to the change in the parenting style.
Conclusion
This study focuses on the vital role of parents in the early experience of children with food
and eating and the effects that it can have on their life in the long run.
Keywords
Autism Spectrum Disorder, Parenting Style, Healthy Eating, Psycho-education
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Parents' Perspective on the Long Term-Outcome of Severe Paediatric Feeding and
Eating Disorders
L. Blank1, R. Blank2, G.F. Hoffmann1.
1
Centre for Paediatric and Adolescent Medicine, University Hospital Heidelberg, Heidelberg,
Germany; 2Clinic for Child Neurology and Social Paediatrics, Child Centre Maulbronn,,
Maulbronn, Germany.
Introduction
To examine the parents' perspective on long-term outcome of severe paediatric feeding and
eating disorders (avoidant-restrictive food intake disorder, ARFID) requiring an intensive
inpatient eating intervention, including the assessment of the parents' burden of disease and
life satisfaction.
Patients and methods
A consecutive sample of 253 patients matched the inclusion criteria (ICD-10 F98.2, age
below 7 years, a four-week inpatient eating intervention between 2009 and 2016). Outcome
data were prospectively obtained by a parent questionnaire. Patient characteristics and grading
of former treatment success were taken retrospectively by an independent researcher.
Results
Caregivers of 103 children (57 males, 46 females; mean age at follow-up 6 years 9 months
SD 2;10) completed the questionnaire. A good general long-term outcome was observed in
57.3 % after a mean follow-up period of 3.5 years. The success during inpatient treatment by
expert perspective highly correlates with long-term outcome according to caregivers (r =
0.760). Influencing factors on long-term outcome were diverse and showed only moderate
correlations (r = 0.33 to 0.48). In spite of increased stress and burden of disease, the general
life satisfaction of parents has not been altered.
Conclusion
Numerous factors influence the long-term outcome perceived by parents. Early nonresponsiveness to intensive multidisciplinary treatment should trigger further guidance of
these families to strengthen coping strategies at an early stage.
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Prevalance, investigation and management of feeding and nutrition issues in children
with Autism
L. Archer, N. Nallapeta.
Leeds Community Healthcare Trust, Leeds, United Kingdom.
Introduction
Feeding and growth issues in children with Autism are a significant concern. This affects a
child’s general health, mental wellbeing, access to school and quality of life. It is often under
recognised and therefore poorly supported. In the UK NICE guidance [CG128] recommends
that we should consider if a child or young person with autism has a co-existing problem with
eating and assess and refer appropriately.
Patients and methods
We will look at the electronic records of 50 children and young people with a diagnosis of
autism within our service. We will look to see how many have a concurrent problem with
their diet, swallowing, constipation. We will also record if they have dietician involvement,
what investigations they have had, if they have a gastrostomy, whether they have been seen
by Paediatric Gastroenterology and if they have any multivitamins prescribed.
Results
Initial results are that 50% of children a problem with their diets. This was mostly restricted
eating but PICA was also present. Of those who had investigations iron deficiency was the
most common finding. No patients were investigated for their dietary issues beyond blood
tests and 10% were referred to another service e.g gastroenterology. 15% had dietician
involvement.
Conclusions
Our data supports the idea that feeding and growth issues are very common in children with
autism. It is clearly something than needs to be thought about and investigated by
paediatricians with support from an MDT.
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Use of grading of recommendations assessment, development and evaluation to review a
eating guide
M.Y. González-Alonso1, R. Aceves Díez2.
1
Universidad de Burgos, Burgos, Spain; 2Federación ASPACE CyL, Valladolid, Spain.
Introduction. Many people with neurological disorders have feeding problems and this affects
their health. In order to assist in decision making, the Guide of eating in persons with cerebral
palsy or neurological disorders were developed to improve the effectiveness and safety of
eating and drinking for people with neurological disorders. The revision of the guideline three
years after its publication uses the Grading of Recommendations Assessment, Development
and Evaluation (GRADE) approach. The aim of this study is to analyse the expert assessment
of the quality of evidence using the Grading of Recommendations Assessment, Development
and Evaluation system.
Methods. Four individual evaluators analysed the 23 items distributed in the domains:
objectives, participation, rigour, clarity, applicability, independence and global evaluation
following the Grading of Recommendations Assessment, Development and Evaluation
approach.
Results. The mean of the overall evaluation of the guideline is 5.25 out of 7. Some of the
weaknesses detected in the guidelines are that the opinion of the target population was not
taken into account; resources are not considered; the strengths and limitations of the evidence
are not clear; and there is a lack of advice on how to implement the recommendations.
Conclusions. The Grading of Recommendations Assessment, Development and Evaluation
approach provides a transparent, comprehensive and pragmatic system for grading the quality
of evidence and the strength of recommendations, thus helping to improve the guideline.
Following this review, it is proposed to addenda to the guideline that take into account the
suggestions of the reviewers to enrich it.
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Validation of a novel weight estimation equation for children with cerebral palsy using a
population-based cohort in low resource settings
I. Jahan1, M.D.L.M. Ruiz Brunner2, M. Muhit3, I. Hossain3, E. Cuestas2, M.E. Cieri2, A.L.
Condinanzi2, L.J.E. Zuluaga2, N. Badawi4, G. Khandaker5.
1
School of Health, Medical and Applied Sciences, Central Queensland University,
Rockhampton, Australia; 2Instituto de Investigaciones en Ciencias de la Salud, Universidad
Nacional de Córdoba, Consejo Nacional de Investigaciones Científicas y Técnicas (INICSAUNC-CONICET), Córdoba, Argentina; 3CSF Global, Dhaka, Bangladesh; 4Cerebral Palsy
Alliance, Sydney Medical School, The University of Sydney, Camperdown, Australia; 5Central
Queensland Public Health Unit, Central Queensland Hospital and Health Service,
Rockhampton, Australia.
Introduction:Predictive equations to estimate weight, height of children with cerebral palsy
(CP) are universally practiced and are crucial for nutritional assessment. Validation of such
equations in local context could reduce measurement error specially in low-resource settings.
We aimed to validate a novel equation of estimating weight from mid-upper arm
circumference (MUAC) among children with CP in rural Bangladesh.
Patients and methods:Children with CP aged 2-18 years registered into the Bangladesh CP
Register were randomly selected. Data on socio-demographic, gross motor function
classification system (GMFCS) level, anthropometric measurements were extracted. BlandAltman plots with a 95% agreement limit and Lin’s concordance correlation coefficient with
95% Confidence Interval (CI) were reported to measure agreement between observed and
estimated weight. Percentage error was used to determinate the method accuracy.
Results:497 participants were included in the study, mean (SD) age at assessment: 9y0m
(4y11mo), 47.7% female. The Lin’s concordance correlation coefficient between estimated
and observed weight was 0.90 (95% CI:0.89,0.92). Bland Altman plot showed a reasonable
accuracy of the equation in the study cohort. The percentage error of the equation was 10.4%.
The average difference between estimated and observed weight was 1.02 (95% CI:0.58, 1.47)
kg, and ranged between 0 kg and ± 5 kg in 81.5% children. These differences were
significantly higher among children with GMFCS level IV-V than children with GMFCS
level I-III.
Conclusion:These findings suggest that it is possible to predict the weight from MUAC of
children with CP with sufficient accuracy and could be used for growth monitoring in lowresource settings.
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Orthorexia Nervosa And The Development Of OCD Among The Parents of Children
with Autism Spectrum Disorder:A Correlational Study
A. Chakraborty, A. Bhattacharya.
Apollo Multispeciality Hospital, Kolkata, India.
Introduction
Despite a plethora of anecdotal evidence, there are few empirical studies on orthorexia
nervosa, which is described as an obsession with proper nutrition and consumption of healthy
food. There has been a growing interest among clinicians and researchers about a condition
where people restrict their diet based not on quantity of food they consume, but based on its
quality. Bratman coined the term “orthorexia nervosa” to describe people whose extreme diets
intended for health reasons are in fact leading to malnutrition and impairment of daily
functioning. There has also been intense media interest in people whose highly restrictive
“healthy” diet leads them to disordered eating.
Patients and methods
The purpose of this study was to explore the effect of orthorexia nervosa on the development
of OCD among the Parents of Children with Autism Spectrum Disorder. Data included selfreported responses from 50 participants with the help of the ORTO-15 questionnaire that
determines the prevalence of highly sensitive behaviour related to health and proper
nutrition,and The Yale-Brown Obsessive Compulsive Scale (Y-BOCS) and Symptom
Checklist to measure the type and severity of obsessive-compulsive symptoms was used.
Results
The results of this study did not confirm risk factors identified by the few previous Orthorexia
Nervosa studies.This study indicated that orthorexia shares important characteristics with
established anxiety disorders and indicate a negative correlation between orthorexia nervosa
and ocd.
Conclusion
More research is needed to determine if Orthorexia Nervosa is a distinct construct, involves
constructs not assessed in this study, or simply a societal trend.
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Hip surveillance in children with Cerebral Palsy before implementing
the updated Dutch guidelines for hip surveillance: a retrospective database study.
J. Van Munster1, K. De Rijck1, M. Van Beneden1, H. Van Gelder1, B. Groen2.
1
Sint Maartenskliniek, Nijmegen, Netherlands; 2Radboud University Medical Center,
Nijmegen, Netherlands.
Introduction: Early hip screening and preventive treatment have shown to be
effective in reducing the risk of hip dislocation in children with CP [1]. Therefore,
the updated Dutch guidelines for hip surveillance to prevent hip dislocation in children with
CP include a scheme for radiological examination starting from a young age onwards. This
study aims to evaluate hip surveillance in children with CP in the Sint Maartenskliniek before
the introduction of the updated guidelines in 2018.
Patients and methods: A retrospective database study was performed using the medical
records of the Sint Maartenskliniek of children with CP born between 2006 and
2016. Timing and frequency of available X-rays were compared to the scheme for
radiological examination according to the updated guidelines and migration percentages (MP)
were determined.
Results: A total of 139 children were included with GMFCS I – V (age 2-12 years old). In
total, 61% of the initial X-rays and 53% of the follow-up X-rays were on time (<3
months). Mainly due to missing X-rays, hip surveillance was not according to
the updated Dutch guidelines in 74% of the children. Hip displacement (MP 3389%) occurred in 24% of the children (most often between the age of 1.5 and 5 years old) and
hip dislocation (MP ≥90%) occurred in 1.4%.
Conclusions: According to the updated Dutch guidelines there is room for
improvement in early initiation and accurate follow-up of hip surveillance in children with
CP.
[1]Hägglund et al., 2014, The Journal of Bone and Joint Surgery: 96-B(11):1546–52.
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Life satisfaction of mothers having children with Neurodevelopmental disabilities in
Qatar.
J. Anison1, E. Rameckers2, G. Ferguson3.
1
Hamad Medical Corporation, Doha, Qatar; 2Maastricht University, Maastricht,
Netherlands; 3University of Cape Town, Cape Town, South Africa.
Introduction:
The aim of this study was to explore the life satisfaction of mothers having children with
neuromotor disabilities as reported by the Arabic version of Life Satisfaction Scale (LSS)
questionnaire.
Methods:
Thirty mothers of children with neuromotor disabilities attending the largest Pediatric
Physical therapy Outpatient clinic in Qatar was recruited via convenience sampling and was
asked to fill in the LSS questionnaire.
Results:
Out of the 30 mothers, the majority i.e. 53% were between 31 to 40 years. Among the 30
mothers, following were their agreement on each of the five items of LSS. Twenty (67%)
mothers reported that they were satisfied with their lives, 19 (63%) reported that the
conditions of their life were excellent, 17 (57%) reported that in most ways their life was
close to their ideal, 16 (53%) reported that they have got the important things they wanted in
life and 13 (43%) reported that they would change nothing if they could live their life over
again. In accordance with the total score, six mothers (20%) were found to be extremely
satisfied, while 6 (20%) satisfied and 7 (23%) only slightly satisfied. Three mothers (10%)
choose a neutral response. Six (20%) mothers indicated slight dissatisfaction, while 2 (7%)
indicated dissatisfaction. None were found within the category of being extremely
dissatisfied.
Conclusion:
Majority of the mothers of children with Neurodevelopmental disabilities in Qatar were
satisfied in life.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

HEALTH, WELL-BEING AND PARTICIPATION:
SPORTS, LEISURE AND COMMUNITY INCLUSION

P-174
Factors that promote and prevent child participation in adult collaboration
A. Kinnunen1, I. Jeglinsky2, N. Vänskä3, K. Lehtonen3, S. Sipari3.
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Introduction: Participation-focused practice is the current evidence-based recommendation
in rehabilitation and habilitation. To maximize children’s active participation their individual
agency should be recognized and enabled. There is, however, a lack of knowledge on how
collaboration between parents and professionals build the child's participation as involvement
in life situations. The aim of this study was to describe factors that a) promote and b) prevent
participation in life situations for school-aged children with special needs constructed in
collaboration with parents, therapists and teachers.
Patients and Methods: The study applied a qualitative research design. Data was collected
during the 2015-2016 academic year with five focus-group interviews. The study involved
five parents of children with special needs, three therapists (two physiotherapists and one
occupational therapist) and two teachers. The research data was analyzed by inductive content
analysis.
Results: The results identified nine factors that promote child participation, with an emphasis
on taking the child’s individuality into account. Promoting factors were: encountering and
listening to the child, encouraging the child, supporting decision-making, making agreements
together, openness and future-oriented activity in collaboration, establishing child-oriented
goal setting, designing individual practices, supporting child’s friendships. The five
preventing factors were: physical barriers, prejudices, attitudes and lack of shared information
and common language and understanding of roles in collaboration.
Conclusion: The results emphasize the importance of enabling the child's active role in
rehabilitation and in daily life with child-spesific practices. Additionally, adults having a joint
understanding about the meaning of participation and collaboration in rehabilitation and in
child's daily life was underlined.
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Feasibility and acceptability of Dance PREEMIE: a Dance PaRticipation intervention
for Extremely prEterm children with Motor Impairment at prEschool age
K.L. Cameron1, C.E. Mcdonald2, K. Allison2, J.L. Mcginley2, N.A. Fini2, J.L. Cheong1, A.J.
Spittle2.
1
Clinical Sciences, Murdoch Children's Research Institute, Parkville, Australia; 2Department
of Physiotherapy, University of Melbourne, Parkville, Australia.
Introduction: Participation in physical activity (PA) provides opportunities for preschool-age
children to improve motor skills. This is critical for children born extremely preterm (EP: <28
weeks’ gestation) or extremely low birthweight (ELBW: <1000g) who are at greater risk of
motor impairment, and participate less frequently in PA, compared with children born at term.
There is scarce evidence on improving PA participation for this population.
Patients and methods: This study evaluated the feasibility and acceptability of a Dance
PaRticipation intervention for Extremely prEterm children with Motor Impairment at
prEschool age (Dance PREEMIE), an 8-week community-based dance intervention aiming to
promote PA participation. Children born EP/ELBW with motor impairment were recruited at
3 years' corrected age. Dance teachers were recruited from community dance schools and
provided with study-specific training. Feasibility was assessed using; recruitment capability,
class attendance, child involvement and enjoyment, teacher self-efficacy, and implementation
fidelity. Acceptability was assessed through reflexive thematic analysis of semi-structured
interviews with parents and teachers.
Results: Ten children and seven dance teachers were recruited. Classes were well-attended,
engaging, and enjoyable for children. Teachers reported improved self-efficacy for teaching
dance to children with motor impairment after attending the training day. Dance PREEMIE
was acceptable to both parents and teachers. Teachers and parents valued Dance PREEMIE
because it was child-centred, focused on fun, confidence building and skill development. Both
parents and teachers noted improvements in children’s motor skills and involvement in PA.
Conclusion: Dance PREEMIE was feasible to implement and acceptable to both parents and
teachers.
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The Effect of Adapted Physical Activity (APA) in Children and Young Adults with
Cerebral Palsy (CP): A Systematic Review
A. Allushaj, O. Selfo, E. Katsamagka, T. Besios.
Physiotherapy Department, Faculty of Health Sciences, University of Thessaly, Lamia,
Greece.
Introduction: People suffering from cerebral palsy (CP) are characterized by deficits that limit
their abilities and make it difficult to perform daily life activities. The incorporation of adapted
physical activity (APA) in their physiotherapy programs has drawn the interest of reseachers
over the years. The aim of this systematic review was to collect and investigate, first-ever, the
evidence about the effectiveness of various APA in different domains of life of children and
young adults with CP.
Patients and Methods: The PRISMA guidelines were followed for the conduction of the present
study. The research was performed in the scientific databases of PubMed, PEDro, Google
Scholar, ResearchGate and Elsevier. The inclusion criteria consisted of randomized controlled
trials published from 2015 to 2021, full text in English or Greek language, and sample aged 230 years with a diagnosis of CP. The methodological quality was assessed according to PEDro
scale.
Results: A total of 14 studies met the inclusion criteria and, therefore, were included. The
samples covered all levels of the Gross Motor Function Classification System (GMFCS I-V)
with an age range of 2-29 years and both genders. The results showed diversity and
improvements in various health parameters of children and young adults with CP.
Conclusion: APA has a significant effect on motor and psychosocial status of young people
with CP, and may function as a therapeutic supplement in the existing physiotherapy
programs. Due to the limited literature, this claim needs further research with the conduction of
future studies in the field of physiotherapy.
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Dance for Cerebral Palsy: Are group dance based physical activity classes feasible
within an outpatient setting?
R. Tillmann1, J. Simmonds2, M. Angioi3, E. Fleetwood4, D. Morrissey3.
1
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Introduction
Children with cerebral palsy (CwCP) have reduced physical activity levels. This service
evaluation (Nr: 12213) aimed to explore the feasibility and participant experience of a dance
intervention designed to increase physical activity.
Methods
15 CwCP aged 5-12, with GMFCS I-III, participated in 10 adaptive-dance movement classes
between April-July 2021. Measures of impairment, function, quality of life (QoL) recruitment
and retention were collected alongside fieldnotes and semi-structured interviews.
Results
Feasibility: Of 15 children recruited, three dropped out after assessment. Reasons were:
family circumstance, `not interested anymore` and class not having appropriate difficulty
level. The average weekly attendance was 8 children. Outcomes: Cohen’s D effect sizes were
0.31-0.63 for function; mean 0.38 QoL; and were negligible for range of movement.
Function: Increased movement dimension, space usage and mirror movements of the
hemiplegic side were observed.
Friendships: Three children met up outside class.
Family: Parents valued having only children of similar abilities in class, changes to balance
and confidence; and enjoyed meeting other parents.
Fun: 10/12 children reported having fun, one could not be asked and one did not like the
group structure.
Future: 10/12 children wanted to continue.
Conclusions
Group PA is feasible, welcomed by the families and should continue. High enjoyment, good
retention and promising effect sizes mean further evaluation is merited.
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Does leisure participation affect the adaptive behavior and quality of life of young
people with developmental disabilities?
M. Badia1, B. Pérez Hernández2, M.B. Orgaz Baz1.
1
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Introduction: Article 30 of the United Nations, the Convention on the Rights of Persons with
Disabilities, affirms the States’ obligation to “ensure their participation in cultural life,
recreational activities, leisure, and sports” (UN, 2006). The International Classification of
Functioning, Disability and Health (WHO, 2001) includes participation as an essential
component, defining it as involvement in a life situation. Participation in leisure of youth with
developmental disabilities (DD) has been shown to improve acquisition of adaptive skills and
Quality of Life (QoL). The goal of this study was to evaluate the effectiveness of a leisure
education program in individuals with DD in terms of adaptive behavior and QoL.
Patients and method: Nine participants, divided into two small groups, and their families
were included. Group 1 comprised five participants (M = 17.6, SD = 1.94) and Group 2 had
four participants (n = 4; M = 18, SD = 0.81). The Adaptive Behavior Assessment System, the
KIDSCREEN-27, and the Family Quality of Life Scale were administered before and after the
intervention. A quasi-experimental design was employed to determine whether there was a
program effect. Non-parametric Wilcoxon tests were performed.
Results: There was a significant increase in social, home, and school skills as well as a better
perception of QoL in relationships with parents, of social support and school. In addition, the
program had effect on the family’s perception of practical and emotional support.
Conclusion: Findings provide support for the application of this leisure program to enhance
QoL outcomes.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

P-179
Impact of physical exercise on depression and anxiety in adolescent inpatients: a
randomized controlled trial
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Introduction: Evidence for exercise therapy is lacking in young people affected by clinical
depressive and anxiety symptoms. This study aimed to document the effect of add-on
treatment with structured physical exercise in a clinical population of adolescents hospitalized
for depression and anxiety in a psychiatric hospital.
Patients and methods: A group of 52 adolescent inpatients was randomly assigned to an
exercise or control program, three to four sessions a week over six weeks (20 hours in total).
The primary outcome was the Hospital Anxiety Depression Scale (HADS) for evaluation of
depression and anxiety symptoms. Secondary outcomes were psychological self-assessments,
diagnostic interviews, and physical examinations.
Results: Six participants were lost in each group, leaving 20 inpatients each in the
interventions and control groups. A linear mixed model with F-test revealed a significant
interaction in favour of exercise in reducing the mean depression score (HADS-D) by 3.8
points [95% (CI), range 1.8 to 5.7], compared to a mean reduction score of 0.7 [95% (CI),
range -0,7 to 2.0) in the control group. No significant interaction was found in the anxiety
symptoms (HADS-A). The mean cardiovascular condition at baseline was evaluated very
poorly and was improved only in the exercise group after intervention.
Conclusion: Structured physical exercise add-on therapy demonstrated its effectiveness in the
psychological and physical care of adolescents with depression. Studies could investigate the
impact of exercise in young people affected by mental health issues in a large number of
conditions, including neurodevelopmental disease, cerebral palsy and cognitive trouble.
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Quality of Life and Social Participation of Italian children with Cerebral Palsy:
differences in terms of motor and cognitive impairments
M.C. Di Lieto, A. Martinelli, V. Menici, E. Beani, G. Martini, G. Cioni, G. Sgandurra.
IRCCS Fondazione Stella Maris, Pisa, Italy.
Introduction
Cerebral Palsy (CP) may impact the quality of life (QoL) and social participation in different
life situations. Such evidence remains still underexplored as far as research in Italy is
concerned.The aim of the present study is to describe parents’ perception of the QoL of their
children with CP and their social participation in different contexts by means of
questionnaires.The role of other clinical factors, such as motor and cognitive characteristics,
have also been investigated as factors determining different QoL and social participation.
Patients and Methods
Seventy-one 4- to 17-year-old children(35 males) with CP participated in this study and CPQOL and PEM-CY questionnaires have been filled in by their parents.The different
questionnaires’ profiles are described based on the type of CP, degree of motor activities(by
GMFCS and MACS) and cognitive functioning (by Wechsler scales).
Results
Significant differences within CP-QOL and PEM-CY domains were found. Specifically,
negative feelings were reported with regards to own child’s functioning and the more frequent
participation to activities carried out at home. Both impairment in manual ability and
cognitive levels influence CP-QOL domains, especially in terms of social wellbeing and
feeling about functioning.Only non-verbal cognitive level and impairment in manual ability
contribute to explain CP-QOL participation, physical health and family health,
respectively.Moreover, frequency in community participation and availability of school
resources to support children’s participation appear to be influenced by manual ability
characteristics.
Conclusions
Findings can be discussed in terms of clinical implications and new perspectives for social
and health care for children with CP.
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Exploring the Perceived Facilitators and Barriers to Participation in Rugby for
Children with Disabilities in Ireland
C. Connolly, M. Dempsey, H. Killeen.
National University of Ireland, Galway, Republic of Ireland.
Introduction:
In 2011, two Canadian paediatricians described a new strengths-based, holistic framework for
conceptualising childhood disability. The 'F-words in childhood development' framework was
modelled off the World Health Organisation’s International Classification of Functioning,
Disability and Health (ICF). It describes six integral concepts for childhood development;
Function, Fitness, Friendship, Family, Fun, and Future. This framework has been applied
to physical activity interventions, indicating that it is suitable for settings involving exercise
and physical activity, such as sports clubs.
This research will investigate the facilitators and barriers affecting participation for children
with disabilities, as mapped to the 'F-words in childhood development' framework. This
information will be used to guide the development of a disability rugby programme, and the
effectiveness of this programme will be evaluated within the context of the 'F-words'
framework.
Patients and Methods:
A mixed-methods approach is being used for this study. Online questionnaires are being
completed by parents of children with disabilities and club personnel in rugby clubs
nationwide. Informed by the results of this, a new disability rugby team will be piloted. Using
focus groups, pre- and post-testing will be completed with all stakeholders involved (Parents
of children with disabilities, children with disabilities and coaching personell) to explore the
impact of the disability rugby on the 6 ‘F-Words for Child Development’.
Results:
There are no results available at this time. Research is currently ongoing.
Conclusion:
There is no conclusion available at this time.
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Longitudinal study of gross motor coordination in children through the whole Primary
Education stage
M. Palomo1, M. Villa De Gregorio1, I. Ramón Otero1, L.M. Ruiz Pérez2.
1
Universidad Complutense de Madrid, Madrid, Spain; 2Universidad Politécnica, Madrid,
Spain.
Introduction
In the last years, there has been increasing evidence that motor competence is vital for
developing an active healthy lifestyle during childhood and adulthood. Thus, the aim of this
study was to analyze the associations between motor competence and its components with
health-related fitness through the whole Primary Education stage.
Patients and methods
The sample consisted of 85 school children (40 boys and 45 girls) tested over 5 schoolyears in
a longitudinal study. Participants were 6 years old at the first application and 11 in the last
one. All of school children were assessed by the PE teacher at the end of each term for 5
consecutive years. The GRAMI test was applied to develop this study.
Results
The results showed a significant evolution in the 8 tasks of the test: hop along 7-meters; 30meters race; Medicine ball; roundtrip 9-meters race; Stand up-Lay Down; Horizontal Jump;
Jumping Jacks; 3-meters brackets race. Regarding the gender, boys reached higher scores than
girls in the following tasks: hop along 7-meters, stand up-lay down and the brackets race.
Conclusion
The findings confirm the evolution of the motor development and how the GRAMI
Test might help in the diagnosis of some difficulties in terms of motor competence. The
results of this study would explain and support the idea of evaluating children in a long term
as a strategy to identify difficulties of movement in children in Primary Schools.
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Communication of children's progress during HABIT-ILE camp: does the SOAP
template have additional value?
J. Paradis1, S. Romiti1, S. Brochard2, Y. Bleyenheuft3, A. Guzzetta4.
1
Department of Developmental Neuroscience, IRCCS Fondazione Stella Maris, Pisa, Italy;
2
Fondation Ildys ; Laboratoire de Traitement de l’information Médicale (LaTIM), Inserm
U1101, Université Bretagne Occidentale ; Service de Médecine Physique et de Réadaptation
CHRU Brest, Brest, France; 3Institute of Neuroscience (IoNS), Université catholique de
Louvain, Bruxelles, Belgium; 4Department of Clinical and Experimental Medicine University
of Pisa; Department of Developmental Neuroscience IRCCS Fondazione Stella Maris, Pisa,
Italy.
Introduction: Hand-Arm Bimanual Intensive Therapy Including Lower Extremities (HABITILE) is an intensive motor-skill learning intervention for children with cerebral palsy (CP)
performed in a camp setting. The communication of the progress during the camp consists of
daily informal and non-structured exchanges with caregivers, as well as of a report at the end
of the camp. In the present study, we investigated the additional value of the structured
template SOAP (subjective-objective-assessment-plan) to communicate the child’s progress
to their parents during HABIT-ILE.
Patients and methods: qualitative study using semi-structured interviews with 13 parents of
children with cerebral palsy (1-5 years old) that participated to a HABIT-ILE camp in
2020/21. A SOAP template was created for each child and was presented to parents. Parents
were interviewed remotely or in-person. Interviews were recorded in audio format, verbatim
transcribed and codes were determined by the first and the second author based on Grounded
Theory.
Results: The SOAP template resulted to be useful, complete, easy to understand and adherent
with HABIT-ILE content. Parents emphasized the added value of focusing on the child’s
motivation, autonomy and tips of activities or adaptation that can be performed after the
camp. The SOAP template was also reported as an interesting tool for recalling the child's
clinical path and making the link between the camp and the follow-up in clinic.
Conclusion: Using the parent's perspective, using the SOAP template during intensive
rehabilitation might help to structure the communication of the child's progress and support
the link with the follow-up in clinic.
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DISCAKIDS.ES - MADE FOR FAMILIES
Discakids is a new free platform with the mission to improve the life of physically
disabled children and their families.
M. Corchado Rubio.
Discakids, Jerez de la Frontera, Spain.
Introduction
Discakids originates from an idea of Manuel Corchado, father of a SMA patient. Discakids is
a free web platform for parents who are interested in mobility aids for physically disabled
children, from babies to teenagers, or in contributing ideas for affordable solutions that can
improve life quality in these children.
The platform hosts information for families of physically disabled children and relevant
professionals. Moreover, it hosts interviews and family-oriented meetings for mutual support
and information exchange.
Patients and methods
It is open to children and teenagers regardless of type of physical disability.
Through the exchange of good practice, mutual advice and information-sharing, the platform
offers a counseling space for families and professionals about pediatric disabilities. Interviews
and family-oriented meetings for mutual support and information exchange are held.
The main contents of the platform are:
 Interviews
 Virtual encounters
 Affordable mobility solutions
 Pediatric product catalog (light manual wheelchairs, electric wheelchairs, assistants,
standing, walkers, etc.
 Physiotherapy, rehabilitation and orthopedic articles.
 Testing of new products
 Books, movies and TV series about disability in children.
Results
The project started less than a year ago. Yet it has already been a popular source of
information both for parents whose children have different types of physical disabilities and
for relevant professionals about affordable products and solutions that can improve life
quality in these children.
Conclusion
We believe that free content of this type is essential to help families to access fundamental
information for the health of their disabled children.
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Early Intervention in Unilateral Cerebral Palsy: What Are The Family's Desires and
Perspectives? A Co-Design Study.
R. Palomo-Carrión1, H. Romay-Barrero1, E. Pinero-Pinto2, R.P. Romero-Galisteo3, P. LópezMuñoz1, C. Lirio-Romero1.
1
University of Castilla-La Mancha, Toledo, Spain; 2University of Seville, Seville, Spain;
3
University of Málaga, Málaga, Spain.
Introduction: Cerebral palsy or a high risk of cerebral palsy can be accurately predicted
before 5-6 months, which is the corrected age. This would allow the initiation of intervention
at an early stage. Parents must be more involved in the development and implementation of
the early therapy, increasing opportunities for parent-child interaction. The aim of this study
was to learn from the perspectives of families with children under 12 months with unilateral
cerebral palsy (UCP) to co-design (researchers and families) a multidisciplinary guideline for
a global intervention addressed to the needs of the child and the family.
Patients and methods: Semi-structured interviews were conducted at a time and venue
convenient for the families.
A total of ten families with experience in early intervention were invited to attend the
interview with open questions: (1) What components should early intervention have for a
baby diagnosed with UCP? (2) What components should early intervention have for the
family? (3) What should the involvement of the family be in early intervention? (4) What
barriers included in early intervention should be removed?
Results: From the data analysis, three key topics emerged and were subsequently named by
focus group participants: (1) UCP early intervention components, (2) family involvement in
early intervention of UCP, and (3) removing barriers and creating facilitators within early
intervention.
Conclusion: An early intervention program to improve global functionality should address
family involvement through multidisciplinary coaching and the modification of the
environment, encouraging family goals and family support through the family-therapist team.
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Evaluation of a multidisciplinary treatment concept for children with multiple
disabilities on the example of cerebral palsy GMFCS IV-V
D. Fütterer, A. Bevot, I. Krägeloh-Mann.
University Children’s Hospital, Department of Pediatric Neurology, Tübingen, Germany.
Introduction
Children with profound and multiple disabilities need an interdisciplinary care concept due to
the complexity of their underlying disease. The department of pediatric neurology Tübingen
has established a specialized service for these needs. The pediatric neurologist, as an expert in
the disease, coordinates and prioritizes diagnostic and treatment procedures and decisions.
Here we evaluated whether this concept meets the expectations and needs of families
concerned and what changes could be necessary.
Methods
Open interviews with 15 parents of patients with CP. Questions concerned satisfaction with
the treatment concept, care by the different disciplines involved and expectations concerning
transition. Interviews were carried out following the principles of the Qualitative Content
Analysis (Mayring 2010, Schreier 2015).
Results
In all domains analyzed it proved to be most important that patients and their families were
understood and their invidual needs were recognised, combined with specific expertise with
respect to the disease and its complexity. Open communication and information, as well as a
clearly indicated person to contact were evaluated positively. Suggested improvements
included shortening waiting on the day of discharge, to improve further information on
responsibilities in the team and coordination with other disciplines.
Conclusion
Patient satisfaction not only depends on specific medical knowledge, but equally on care
being comprehensive and focused on the individual needs of patients and their families.
We show that a multidisciplinary treatment concept with an individualized approach for
children with multiple disabilities is achievable within a university hospital organized for
supplying specialized maximum care.
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The impact of tele-rehabilitation program on parents’ experience with children in early
intervention services during the COVID-19 confinement: a qualitative study
A. Portillo Aceituno1, A. Calderón Bernal2, J. Pérez Corrales3, C. Fernández De Las Peñas4,
D. Palacios Ceña3, J. Güeita Rodríguez3.
1
Physical therapist at Special Education School Virgen de Nuria, Madrid, Spain; 2Physical
therapist at a Health Center of the Community of Madrid as a tracer of COVID- 19, Madrid,
Spain; 3Department of Physical Therapy, Occupational Therapy, Rehabilitation and Physical
Medicine; and Research Group of Humanities and Qualitative Research in Health Science
(Hum&QRinHS) of Universidad Rey Juan Carlos, Madrid, Spain; 4Department of Physical
Therapy, Occupational Therapy, Rehabilitation and Physical Medicine, Universidad Rey
Juan Carlos, Madrid, Spain.
Introduction. Confinement by COVID-19 had a major impact on physiotherapy services
worldwide. Tele-rehabilitation was included as a modality for carrying out early intervention
sessions. The aim of this study was to describe the experience of parents when applying telerehabilitation as physiotherapy treatment to children in early intervention, in any of its
modalities during the COVID-19 confinement.
Patients and methods. A qualitative exploratory study was chosen. Purposive sampling was
carried out, with the participation of sixteen parents of the children participating in the early
intervention program. Data were collected through semi-structured interviews and researchers'
field notes. After an inductive analysis, emerging themes were identified.
Results. Based on the 43 categories and 17 sub-themes that emerged, four main themes were
identified: 1) "the meaning of tele-rehabilitation to parents", providing security and
accompaniment, yet perceived as difficult and insufficient; 2) "barriers encountered for its
implementation", it requires training and extensive time, existence of factors that alter the
child's attention and less psychomotor development; 3) "tele-rehabilitation as an opportunity",
prior learning in face-to-face sessions, availability and adaptability of the therapist and the
rest of the family; 4) "future possibilities of tele-rehabilitation", useful if unable to attend in
person, a complement that facilitates communication with families and as a follow-up with
older children.
Conclusion. Our findings help shed light on the feasibility of tele-rehabilitation as a tool in
physiotherapy, considering the perspectives of parents. However, there are several difficulties
to be overcome to successfully implement this type of therapy and optimize its future
possibilities.
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“I don’t need advice, I need help”: Peer-to-Peer Sharing to Support Families in Receipt
of Self-Directed Healthcare Budgets
P. Glick.
Newcastle University, Newcastle Upon Tyne, United Kingdom.
We explore the lived experiences of parents caring for their severely disabled children, as they
navigate the transformation in healthcare to a personalised care paradigm through the
provision of self-directed healthcare budgets, where funding is transferred to the parent to
control.
A four-year qualitative study is in progress with 17 participants who receive self-directed
healthcare budgets in England, plus ten healthcare commissioners. Our parent participants
require or provide care to their children, 24 hours a day, seven days a week, their lack of
availability directing engagements to one-to-one semi-structured interviews, plus, a 14-day
asynchronous remote focus group with three embedded synchronous focus groups. Thematic
Analysis used to generate themes.
We found an adversarial relationship between the citizens and their healthcare authorities. The
citizens fight against a manual, antagonistic assessment process to gain funding, the
healthcare authorities reluctant to deliver the autonomy promised within personalised care.
The authorities offload both accountability and responsibility for all aspects of care, driving
the parents to build personal healthcare infrastructures, though without support from their
authorities.
Self-directed healthcare budgets provide the relational, skilled, and intensive care demanded.
However, the autonomy also promised by these policies is constrained by the invisible nature
of the care work placed upon citizens. We look to technology here, to extend peer-to-peer
networked advice and emotional support within social media messaging, onwards to practical
support through an online repository of peer-produced care-related documents that recipients
of self-directed healthcare budgets need to manage their budgets and care teams.
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A Qualitative Photo Elicitation Research Study to elicit the perception of young children
with Developmental Disabilities.
M. Coussens, H. Van Waelvelde, A. Desoete, D. Van De Velde, G. Vanderstraeten.
Ghent University, Ghent, Belgium.
Introduction:
Participation, defined as ‘involvement in life situations’ according to the World Health
Organisation, is a critical indicator of quality of life and has become an important outcome
measure in child rehabilitation. Little is known about the level of participation of young
children with Developmental Disabilities (DD).The aim of this study was to capture their
subjective experiences of participation.
Patients and methods:
An adapted informed consent based on a comic strip was used to get children’s assent. A
Photo Elicitation study was used, in which photographs were taken by the children when they
were involved in meaningful activities. The photographs were then used to facilitate
communication with the children to initiate in depth-interviews. Forty-seven interviews with
16 children between four and nine years were conducted based on their photographs.
Results:
This method generated rich data, confirming that young children with DD were able to inform
us accurately on their experiences of participation. Children perceived their participation as
satisfying when they can play, learn and join in family gatherings resulting in feelings of
inclusion, recognition and belonging. When there are - on occasions - moments that their
participation was obstructed, the children used two strategies to resolve it. Or they walked
away from it and choose not to participate, or when autonomously motivated for the activity,
they relied primarily on their context as enabling their participation.
Conclusion:
Children discussed themes related to their person, activities, connections and mediators
between those themes.These themes fit well within current research on participation.
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Barriers and facilitators to participation in physical activity for adolescents with
congenital heart disease
P. Lavenant1, M. Cacioppo2, L. Houx2, S. Brochard2, P. Amedro3, C. Pons4.
1
CHU Brest, Brest, France; 2Service de Médecine Physique et de Réadaptation, CHRU Brest,
Brest, France; 3CHU Bordeaux, Bordeaux, France; 4Fondation ILDYS, Brest, France.
Introduction: Participation in physical activity (PA) improves outcomes in individuals with
congenital heart disease (CHD), however patients do not always engage in suitable sports and
activities. The aim of this study was to collect information regarding the experiences of
adolescents with CHD who practiced physical activities.
Methods: French adolescents aged 13-18 years, diagnosed with CHD, class I or II dyspnea on
the NYHA scale and prescribed physical activity were interviewed individually about their
PA experiences using a semi-structured format. The qualitative interview transcript data were
analyzed using a phenomenological approach; data analysis was performed independently by
three researchers and merged at each step until saturation.
Results: Eleven adolescents with CHD participated. Results indicated that PA was associated
with positive experiences. PA provided an important opportunity for engagement in social
interaction, however integration into PA groups could be difficult, especially in school, and
caused feelings like anxiety, frustration, or guilt. Feelings of being physically limited were
also reported. PA facilitators included familial support; however, participants noted a lack of
clear medical guidance to help them choose suitable PA based on their circumstances and
personal preferences. They wished for the public to be better informed about CHD to reduce
stigmatism.
Conclusions:
As in children with disabilities, care should be organized according to the International
Classification of Functioning, Disability and Health model: individual and family factors, the
geographic and social environment should be considered to facilitate the integration of PA
into daily life.
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Exploration of unmet need and potential solutions to better support parents/carers and
healthcare professionals caring for children and young people with complex
neurodisability
I. Vassiliadou1, E. Wilson2, S. Lewis-Jackson3, S. Ali1, M. Lakhanpaul2, C. Morris4, C. Tann5,
P. Harniess6, K. Prest5, H. Kuper5, M. Heys2.
1
Specialist Children's and Young People's Services, East London NHS Foundation Trust,
London, United Kingdom; 2Great Ormond Street Institute of Child Health, University College
London, London, United Kingdom; 3Specialist Children's and Young People's Services, East
London NHS Foundation Trustt, London, United Kingdom; 4University of Exeter Medical
School, Exeter, United Kingdom; 5London School of Hygiene & Tropical Medicine, London,
United Kingdom; 6Institute of Education, University College London, London, United
Kingdom.
Introduction
Cerebral Palsy affects 1 in 400 births in the UK, and it is often accompanied by significant
impacts on both Children and Young People (CYP) and their primary carers. Currently, the
psychological, emotional, and information needs of parents/carers of CYP with cerebral
palsy in the UK and other settings are not met.
We explored the experience of caring for a CYP with cerebral palsy with parents/carers and
healthcare professionals to identify key concerns and potential solutions.
Methods
Semi-structured interviews were conducted with 18 participants, recruited at a community
child health service, London, UK. Six were healthcare professionals from different disciplines
and 12 were parents/carers of CYP with cerebral palsy. Transcripts were analysed using
combined deductive and inductive thematic analyses.
Results
Key issues that were highlighted included a high unmet need for psychological and peer
support (i.e. experience of isolation, disempowerment and mental health challenges) and a
need for joint working to ‘fill in the gap’ within services. Participants proposed that
interventions to fill these gaps should: (i) incorporate education-specific information and
equipment, (ii) be facilitated by both healthcare professionals and expert parents, (iii) offer
online optionality and (iv) use accessible language (i.e. explanations of medical jargon).
Conclusion
There is considerable unmet need for early support and joint working by community-based
services for the parents/carers of CYP with cerebral palsy and other neurodisabilities.
Community-based group interventions facilitated by healthcare professionals and parents with
lived experience, providing education and support might more holistically address this gap.
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Hippotherapy fosters high therapeutic engagement of pediatric patients
J. Mazzarella, J. Heathcock.
The Ohio State University, Columbus, OH, United States.
Introduction:
Hippotherapy provides a unique opportunity to support patient engagement because of the
novel interaction with the horse, support personnel, and the change in environment.
Engagement is essential for optimal outcomes in rehabilitation. In this study, we measured
patient engagement during hippotherapy using the PRIME-SP, a service provider rating scale
that is intended to be completed following a single treatment session.
Patients and Methods:
11 children ages 6-13 with cerebral palsy or autism received 16 hours of therapy over 4
weeks. Each 1-hour session, participants received at least 15-minutes of hippotherapy, and PT
in the equine environment for the remainder of the session. The treating therapist completed
the PRIME-SP once per week. The ratings included in this analysis were from the therapists
delivering the hippotherapy. The PRIME-SP includes ratings on a 4-point scale for overall
engagement, affective involvement, behavioral involvement, and cognitive involvement.
Results:
40 PRIME-SP records were collected. For overall engagement, therapists rated patients as
“extremely engaged” (62.5%), “engaged” (30%), “somewhat engaged” (5%), and
“disengaged” (2.5%). For affective involvement, therapists rated “to a great extent” (62.5%),
“to a moderate extent” (30%), “to a small extent” (5%), and “not at all” (2.5%). For
behavioral involvement and cognitive involvement, therapists rated “to a great extent”
(57.5%), “to a moderate extent” (27.5%), “to a small extent” (12.5%), and “not at all” (2.5%).
Conclusion:
Participant engagement and involvement was rated as high for the majority of sessions. This
provides information about the use of hippotherapy to increase patient engagement in therapy.
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How do parents of a child with Cerebral Palsy experience having to train their child at
home and how does this effect their everyday life?
L. Zacho Greve.
Elsass Foundation, Charlottenlund, Denmark.
Introduction: In recent years, an increased focus has emerged within neurorehabilitation on
the positive outcome of intensive training on motor skills and everyday independent living.
Accordingly, increasing the intensity of training for children with cerebral palsy (CP) has
become a homebased task for the parents.
Research question: How do parents of a child with CP experience having to train their child
at home and how does this training task effect their everyday life?
Patients and methods: Qualitative research interviews and a narrative research approach has
been used in interviews with five mothers of children with CP. Their stories have been
analyzed using social constructivism and narrative thinking.
Results: The study finds that the roles as mother and coach can be perceived as being built on
two different sets of values. Therefore, they can be experienced as incompatible. A role as a
coach, based on the medical understanding of disabilities, can make it difficult for mothers to
find space for the values of motherhood. This can create extensive dilemmas in the relation
between mother and child and potentially negatively affects the mother-child attachment.
Conclusion: When training with your child is part of everyday life it varies what values are
the most predominant. If the role as coach is the most predominant, the mothers can be
challenged in finding space for the values of motherhood. Conversely, if the mothers manage
to first and foremost be mothers who meet the needs of their children, family life and training
seems to be more balanced.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

P-194
Parents' need-related experiences and behaviors when raising a child with Down
syndrome: A qualitative study through the lens of the Self-Determination Theory
E. Desimpelaere.
Ghent University, Ghent, Belgium.
Introduction: Research suggests that parenting a child with Down syndrome brings about
major and unique challenges to parents’ psychological needs. Parents have to deal with
increased emotional, physical and financial demands, often resulting in a higher level of
parental stress (Phillips, Conners, & Curtner-Smith, 2017). This qualitative study provides
insight in the experiences and behaviors of parents when raising a child with Down syndrome.
The Self-Determination Theory (Ryan & Deci, 2017) is used as a framework to understand
how these experiences and behaviors relate to the psychological needs for autonomy,
relatedness and competence.
Method: Eleven parents of children with Down syndrome, aged 4 to 23, participated in an indepth interview concerning their parental experiences and behaviors.
Results: The thematic analysis identified six themes of parental experiences and three themes
of parenting behaviors.
Conclusion: First, the results provide a deeper understanding of the challenges and
opportunities for the well-being of parents when raising a child with Down syndrome.
Second, this study gives insight in how these parents adjust their parenting behaviors to
support the psychological needs of their child with Down syndrome. These findings identify
important targets for parent-support, as they can promote both parental well-being and needsupportive parenting of the child with Down syndrome.
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Physiotherapists’ factors that may influence in the exhaustion of parents of children
with disabilities
C. Lillo-Navarro1, V. Robles-Garcia2, J. Montilla-Herrador3, S.L. Oliveira-Sousa3, F. MedinaMirapeix3.
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Area de Fisioterapia. Departamento de Patología y Cirugía. Universidad Miguel
Hernández, Alicante, Spain; 2Departamento de Fisioterapia, Medicina y Ciencias
Biomédicas. Universidade da Coruña, A Coruña, Spain; 3Departamento de Fisioterapia.
Universidad de Murcia, Murcia, Spain.
Introduction: Parents of children with disabilities and other chronic conditions, experience
exhaustion more often than the general population. The objectives of this work are: 1) To
describe the exhaustion in the parents of children who receive early intervention programs, 2)
To determine if the exhaustion of the parents is related to some sociodemographic variables
and to the actions of the physiotherapist in their interactions.
Patients and methods: Parents of children receiving early intervention in the south-west of
Spain, received a self-administered questionnaire including these variables: 1)
Physiotherapist’s actions 2) Parental physical or emotional exhaustion, measured by a 5-point
Likert-type frequency scales (never-always). The individual items were grouped and
transformed into subscales, obtaining good psychometric properties. Scales of Information
and Education (IE), Support for parents (SP), Respectful ways with parents (RP), Treatment
(TR) and Total Scale (TOT) were created. Bivariate and multivariate analyses were carried
out to calculate the relationship between variables.
Results: 238 (57.8% of the families) responded to the questionnaire, showing exhaustion
29.3% of them. In the bivariate analyses, gender (OR: 4.62), educational level (OR: 2.02),
current occupation (OR: 1.93), SP scale (OR: 2.13) and TOT scale (OR: 1.81), showed
significant relationships with exhaustion. In the multivariate analysis, level of studies,
occupation and SP scale indicated the greatest relationship with parental exhaustion.
Conclusions: Exhaustion is a common problem in parents of children with disabilities,
making it difficult for parents to participate. The support that physiotherapists show parents in
their sessions could be a preventive factor in their exhaustion.
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The role of health professionals in coping with the disease by caregivers and relationship
with the quality of life of children with cerebral palsy
F. Quintana-Luque1, C. Rodriguez-Fernandez1, D. Carmona-Varon1, R. Contreras-Saez1, J.A.
Liebana-Checa2, L. Zuñiga-Gomez1.
1
Hospital San Cecilio, Granada, Spain; 2Universidad de Granada. Departamento de
Psicología, Granada, Spain.
Introduction
Our objective was to know the opinion of parents of children with Cerebral Palsy (CP) on the
information given by health professionals about the disease of their children in the first year
of life, as well as the ability of the family to cope and the impact of this family coping on
health-related quality of life (HRQoL) of children when they reach adolescence.
Methods
A mixed study was carried out. Firstly, a semi-structured interview with the caregiver
explored the perception of the information given by the professionals in the first year of life of
their children. Secondly, through self-administered questionnaires KindL and PedsQL, we
analysed the children´s HRQoL.
Results
Eleven children agreed to participate, three of whom were brothers, and nine caregivers,
77.8% of whom were mothers. In 81.8%, CP diagnosis was established before the end of the
first year of life.
Seven mothers expressed negative complaints: low degree of commitment and listening, lack
of guidelines, poor quality information, long waits and uncertainty. Six caregivers of children
above 12 years of age had a worse experience with adolescence than in the first year of life.
The most affected dimensions of children´s HRQoL were mobility, pain, fatigue and social
participation.
Conclusions
Inappropriate information given to caregivers from professionals can have a negative impact
on them. CP affects children´s HRQoL mainly in aspects such as pain, fatigue and social
participation. We have not been able to establish a relationship between the degree of family
coping and HRQoL of children with CP.
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A childrens rapid response community respiratory physiotherapy service for children
with neurodisabilty – highly valued by users and cost effective
T. Wolff1, S. Smith2, M. Flanigan2, S. Haynes1, A. Michael1.
1
Nottingham University Hospital, Nottingham, United Kingdom; 2Nottinghamshire
Healthcare NHS Trust, Nottingham, United Kingdom.
Introduction
Children with neurodisability are at an increased risk of respiratory problems and
complications. This often results in prolonged, frequent hospital admissions. The Children’s
Community Respiratory Physiotherapy Service (CCRPS) was established 10 years ago to
support children at home during acute chest infections and to prevent A+E attendances and
hospital admissions. A service evaluation looked at patient/parent satisfaction and prevented
admission figures to ensure clinical and cost- effectiveness, despite the rising demand for the
service.
Patient and methods
Over a 3 month period patients and parents/carers on the CCRPS caseload were given a
Picker feedback survey following emergency visits from the team. The number of prevented
hospital admissions for respiratory tract infection during April 2019-March 2020 was also
collected from existing CCRPS data.
Results
Based on key indicators, the CCRPS prevented 182 hospital admissions for respiratory tract
infection in 2019/2020, equating to 1,638 bed days and a cost saving range of £751,728 £1,009,986. The Picker survey outcome was overwhelmingly positive with everyone
reporting that they felt well looked after and the main reason for the emergency visit was dealt
with well.
Conclusions
This data demonstrates the extraordinary cost savings the CCRPS has been able to achieve
through prevented hospital admissions for respiratory tract infections across a caseload of 120
children and young people with complex neurodisability, allowing the service to more than
pay for itself. The Picker survey response demonstrates the positive impact that the CCRPS
has on both quality of life and experience for patients and families.
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Children with Cerebral Palsy and Family Formation: Evidence from Swedish
Longitudinal and Administrative Data
V. Müller, U.G. Gerdtham, A. Alriksson-Schmidt, J. Jarl.
Lund University, Lund, Sweden.
This study analyses whether having a child with the lifelong early-onset disability Cerebral
Palsy (CP) affects the parental risk of divorce and the likelihood of having additional
children. We use rich longitudinal data from multiple linked Swedish National Population
Registers of all children with CP born 2001-2015 and their parents, and a matched control
group. We apply Cox proportional hazards regressions with interval censoring. While we do
not find any excess parental divorce risk on CP relative to the matched comparison group
without CP, we find indications that having a child with mild CP increases the divorce risk
and having a child with severe CP reduces the divorce risk. The excess divorce risk of parents
of a child with mild CP is mainly found among mothers in the medium age range (30 to 33
years at birth) and parents with low education. The study also reveals that having a child with
CP reduces the likelihood of having additional children, irrespective of the severity level. The
effect is especially strong for mothers in the older age range (34-54 years at birth). These new
insights can help explain the conflicting results found in prior research. They may also be
considered when designing policies that aim at mitigating negative consequences for families
when having a child with an early onset disability.
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To study the relationship between alexithymia and depression among the parent’s of
Special needs children
A. Bhadra Roy, P. Ghosh, S. Chakrabarty, A. Bhattacharya.
Child Development Center, Apollo Multispeciality Hospital, Kolkata, India.
Introduction: Studies have shown that individuals with special needs and their parents have
problems in expressing and recognizing emotions. This also leads to parental depression.
Many of the parents are not aware about their emotion. Some of the Parent’s emotions are
neglected. Although there are not many researches found. Therefore, the aim of this study is
to see whether there is any positive correlation between alexithymia and depression among
the parents of special needs children.
Patients and Method: The sample is 30 parents of special needs children. They were selected
from Nabajatak Child Development Centre.
Quantitative Method was used to collect data where questionnaires were distributed among
samples. Tools that were distributed among them were:Toronto Alexithymia Scale(TAS-20)
and Hamilton Depression Rating Scale(HDRS) Results: Alexithymia symptoms were higher
in parents of special needs children. Parental depression
score is also higher. There is a positive correlation between alexithymia and depression of
parents of special needs children.
Conclusion: The possibility of alexithymia and depression should be kept in mind while
working with parents of special needs children. There is a relationship between alexithymia
and depression of parents of special needs children
Keywords: Alexithymia and depression
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Being a father: A correlational study of anxiety & fatherhood in developmental
disability
P. Ghosh, A. Bhadra Roy, S. Chakrabarty, A. Bhattacharya.
Child Development Center Apollo Multispeciality Hospital, Kolkata, India.
Introduction: Parents of children with developmental disorders face a lot of difficulties which
include challenges related to cognitive, social and financial aspects. Specifically in
developmental disorders, the challenges may sustain for a longer span of time further escalating
their effects. As a result, it may lead the parents to experience various negative emotions like
grief, rejection, shock and isolation. Having to confront such stressful and disturbing events,
parents become more vulnerable to develop anxiety and related issues which again can affect
the quality of treatment being delivered to their children. As fathers of children having
developmental disorders are less studied compared to mothers, there has been a gap in
understanding the different aspects of father’s experience about supporting their children with
disabilities. Therefore, we aim to find the correlation between severity of anxiety symptoms in
fathers and their underlying experiences of dealing with their children’s developmental
challenges.
Patients and Method: 40 fathers of children who are suffering from some kind of developmental
disabilities.
Quantitative method was used to collect data where questionnaires were distributed among the
samples. Tools that were distributed among them were: Hamilton Anxiety Rating Scale and
Fathers of Children with Developmental Challenges(FCDC) Questionnaire.
Result: Pearson Product Moment Correlation has been administered to find the relationship
between father’s anxiety & his challenges which yielded a negative correlation.
Conclusion: Results have been discussed in the light of present challenges & therapeutic
interventions for a better quality of life of these fathers.
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‘Charcot Restraint Orthotic Walker’ Ankle-Foot Orthoses in Paediatric
Myelomeningocele - A Case Report.
J. Young1, K. James2.
1
John Florence Limited, Lewes, United Kingdom; 2University Hospitals Sussex NHS
Foundation Trust, East Sussex, United Kingdom.
Introduction
Rigid below knee immobilisation is used for neuropathic foot ulcers and ‘Charcot foot’ in
diabetes. One method of achieving this is the use of a custom ankle-foot orthosis (AFO) using
a ‘Charcot Restraint Orthotic Walker’ (CROW) design which is enclosed and replaces
footwear. This case report describes the use of CROW AFOs in a child with
myelomeningocele (MMC), which has not been reported in the literature to the authors'
knowledge.
Patients and methods
A six year old female with MMC at high lumbar level, history of bilateral hip dislocation,
recurrent foot ulceration and talipes equinovarus relapse treated with bilateral talectomies.
Mobility: FMS C/1/1; crawls when indoors, able to stand and side-step if leaning on a support
surface. CROW AFOs were initiated when the surgical wounds had closed.
Results
The CROW AFOs appeared to offer benefits in skin protection and mobility. The surgical
wounds completed healing, and the skin remains intact at 6 months’ follow up. The family
report improved standing and stepping function with the AFOs: “allowing her to move with
greater strength”, in addition to enhanced crawling mobility due to the protection provided.
Regarding the psychological impact of the condition and its treatment, the family report: “a
difficult […] situation has been made immeasurably less stressful due to the protection,
support and flexibility of use that these [AFOs] have provided for us”.
Conclusion
‘CROW’ design AFOs may have application for foot protection and supporting function
beyond diabetic foot care, demonstrated in this case in a child with MMC.
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The Effectiveness of Wheelchair Skills Interventions in Children and Adolescents with
Cerebral Palsy: A Systematic Review
M. Naaris1, M. Konings1, S. Bekteshi1, M. Aufheimer2, E. Van Wonterghem1, H. Hallez1, K.
Gerling2, E. Monbaliu1.
1
KU Leuven, Bruges, Belgium; 2KU Leuven, Leuven, Belgium.
Introduction
Wheelchair skills acquisition in cerebral palsy (CP) is challenging due to the complexity of
the movement disorders. Abnormal postures and movements often impede wheelchair control
and hence prohibit independent mobility. This systematic review aimed to synthesize
evidence on the effectiveness of wheelchair mobility interventions in people with CP.
Patients and methods
A systematic literature search was performed in MEDLINE, EMBASE, Cochrane, EBSCO,
PEDro and Web of Science in May 2021 using database-specific concepts: “child” and
“wheelchair”. PRISMA statement guidelines were followed and inclusion criteria were set a
priori in a registered protocol. The eligibility of articles was screened by two reviewers
independently. Studies focusing on acquiring wheelchair mobility skills including participants
aged 6-21 years with CP were included. Risk of bias was assessed by the ROBINS-I checklist
and quality appraisal by the MINORS checklist.
Results
Out of 8881 articles screened, 13 were considered eligible. The impact of wheelchair skills
interventions was assessed on mobility skills (n=13), on activity and participation (n=6), and
on quality of life (QoL) (n=3). Interventions included conventional wheelchair skills training
(n=7), computer simulation-based trainings (n=3), smart wheelchair training (n=1), and
powered wheelchairs provision without structured training intervention (n=2). Quality of the
included studies was moderate to good, however, with serious to critical risk of bias.
Conclusion
A positive impact of wheelchair skills interventions on wheelchair mobility, activity and
participation, and QoL is reported. Future studies with more robust methods are needed to
evaluate the effectiveness of standardised training guidelines for wheelchair skills acquisition
in CP.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

P-203
An Stimulating School: SR-MRehab
D. Romero Ayuso1, P. González2, E. Navarro2, M. Gea1, J.M. Triviño-Juárez1, S. Perez
Rodríguez1, A. Del Pino1.
1
Universidad de Granada, Granada, Spain; 2Universidad de Castilla-La Mancha, Albacete,
Spain.
Introduction: Self-Regulation refers to the ability to control and modulate behavior and one's
own state to interact with others in an increasingly complex way in accordance with social
rules, adapt to challenging situations and inhibit inappropriate behaviors, affecting the
occupational development of the children. For children with autism spectrum disorder (ASD)
and attention deficit hyperactivity disorder (ADHD), self-regulation is a therapeutic goal. The
general objective of the study has been to improve the self- regulation (senesorial, cognitive
and emotional) of children between 6 and 11 years old, especially in children with ASD and
ADHD through a structured program through the use of a Mrehab virtual reality system and a
specific program developed by Occupational therapists and neuropsiologists together with the
school principals and the TEA classroom teacher.
Method: Quasi-experimental study with pre-post intervention measures. The participants were
children between 6 and 11 years old with ASD and ADHD from CEIP Parque de las Infantas
de Granada. The project has been approved by the School Council of the Center. All parents
or legal guardians have given their informed consent and authorization to participate in the
study. The study was approved by the CEIH of the University of Granada.
Results: The use of non-immersive virtual reality systems (MRehab) in the classroom can
help improve self-regulation. Occupational therapists, psychologists, and educators show
satisfaction and acceptance of technology with the use of MRehab.
Conclusions: School self-regulation in children with neurodevelopmental disorders can be
improved through the structured SR-MRehab program.
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Assistive Technology - overcoming boundaries on Social Participation
R. Dinis Sousa, E. Alves, V. Reis, I. Batalha.
Pediatric Rehabilitation and Development Department, Centro de Medicina de Reabilitação
de Alcoitão, Cascais, Portugal.
Introduction: For children with a significant physical disability, access to an electronic
device enables communication, social participation and a range of other educational, creative
and leisure activities. The use of assistive technology devices (ATD) is reported to enhance
education for students with disabilities and compensate for difﬁculties in spelling, reading and
writing.
Patient Information and Clinical Findings: The authors present a case of a 5-year-old boy
with central cord syndrome, due to obstetric head traction, without cognitive or language
impairment. The child has multiple articular limitations and no motor function on the upper
limbs, except right shoulder protraction and retraction. Hence, he presented limited access to
tablet/computer essential, nowadays, for educational or recreative activities. To enhance
participation and to make possible the reading and writing mechanism learning in primary
school, multiple ATD were tested and trained to make access to these technologies possible.
Some of the devices tested included: head mouse control through gyroscope mechanism;
Switch-adapted mouse and keyboard; Eye/head-tracking support; helmet adapted head
pointer; special software. All tested equipment was selected regarding the child’s age and
educational level while enabling communication through speech. The boy had an excellent
adaptation to the new interfaces selected.
Conclusions: The literature supports that children with physical disabilities beneﬁt from ATD
use at home or school. ATD seems specially beneﬁcial for the child’s psychomotor
development, particularly in learning and ludic activities. Hence ATD are a powerful
educational tool for children with physical disabilities, leading to enhanced quality of life and
social participation.
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Caudal regression syndrome (crs): orthopedic approach and technical aids
M.L. León Sánchez, M. Montes Comino, A. García Gómez, F. Piaggio Muente, F.
Mayordomo Riera.
Hospital Universitario Reina Sofía, Córdoba, Spain.
Introduction
CRS is a congenital malformation characterized by caudal musculoskeletal alteration, in
association with neurological, gastrointestinal, genitourinary and renal defects. Its incidence is
very low, .01-0.25 per 10,000 births. It is associated with mutation of the HBLX9 gene. A
significant risk factor is maternal diabetes.
This case report is presented to demonstrate how difficult is to handle CRS seeing from the
orthopedic point of view due the low incidence, lack of experience and technical aids given in
our environment.
Clinical observation
A 2-year-old boy with a history of prematurity of 34 weeks with CRS type
IV diagnosis (complete agenesis of the lumbar and sacral spine), lipomeningocele, heart
disease and associated nephropathy. He presents neuromuscular kyphosis as well as bilateral
popliteal pterygium of 150 degrees and of hips positioning inflexion and abduction.
Currently using DAFO (dynamic ankle-foot orthosis) as an orthoprosthetic material, also selfpropelled wheelchair and custom-made thermoplastic postural seat.
A multidisciplinary session is pending to propose dorsolumbar orthotic treatment of his
kyphosis and a request to the Orthopedics and Trauma sevice will be made to discuss the
popliteal pterygium treatment.
Discussion
The importance of a multidisciplinary approach that helps us to provide a better therapeutic
management to offer the best opportunity for seating and enhance mobility for this type of
patients as well as avoiding future complications.
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Development of real-time sitting posture monitoring smart chair
S.R. Lee1, M.S. Jeon1, J.Y. Choi1, G.W. Cha2, S.S. Yang1.
1
Department of Rehabilitation Medicine, Chungnam National University Hospital, Daejeon,
Korea (South, Republic Of); 2Algorigo Inc., Seoul, Korea (South, Republic Of).
Introduction
Children with cerebral palsy have a high prevalence of scoliosis due to the limited trunk
control. We developed the smart chair which had the cushion embedded with pressure sensor
linked with smartphone monitoring the sitting pressure. When the asymmetry of pressure
causing lumbar lordosis exceeds a threshold, it inflates the air bladder automatically to change
the asymmetry. This study investigates the feasibility of smart chair for healthy adults and
patients with CP.
Patients and Methods
Smart chair automatically operates the air bladder as an intervention for posture asymmetry
when the mean pressure differences are more than 30% between the left and right sensors for
15 minutes. We applied the smart chair to two healthy adults and one CP patient. We
investigated the feasibility of it by measuring the change in Cobb’s angle induced by an air
bladder inflated. All subjects were seated in a smart chair, and L-spine X-ray was performed
before posture correction (pre). The pressure distribution was monitored through a
smartphone app, and according to the result, the one of the left and right air bladders was
inflated. L-spine X-rays were taken twice: when inflated for 5 seconds (post1) and for 10
seconds (post2). After measuring each Cobb's angle, the change of Cobb's angle was
calculated.
Results
The intervention of the smart chair induced a change in Cobb's angle of 9.2~13.5° when
inflated for 10 seconds.
Conclusion
The smart chair monitoring the sitting pressure was successfully developed and it is feasible
to correct the posture asymmetry.
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The newest therapeutic methods of patients with spinal muscular atrophy - own
experience
M. Chrościńska-Krawczyk, E. Zienkiewicz.
University Children's Hospital, Department of Child Neurology, Lublin, Poland.
Spinal muscular atrophy (SMA) is a progressive degenerative disease of motor neurons
leading to muscle wasting. It is a genetically determined disease caused by a mutation in the
SMN1 gene, responsible for the production of the SMN protein, which is essential for the
proper functioning of the motor neurons. Traditionally, SMA is classified into four types.
Currently, a functional classification is used, the indicator of which is the highest achieved
stage of motor development. The diagnosis of spinal muscular atrophy is made on the basis of
clinical symptoms, but above all, a genetic test confirming the mutation in the SMN1 gene
and determining the number of copies of the SMN2 gene, which is of great prognostic
importance. The latest therapeutic option is the use of AAV9-based gene therapy to deliver
non-mutated DNA complementary to SMN1 to the motor neurons.
Material and Methods:
Gene therapy was used in 23 children with SMA from 6 months to 3 years of age (15 children
with SMA t.I, 8 children with SMA t.II)
The following scales were used to assess the effects of treatment: CHOP-INTEND (Children's
Hospital of Philadelphia Infant Test of Neuromuscular Disease) and HINE (Hammersmith
Infant Neurological Examination).
Results:
Improvement in functional scales, improvement in respiratory function and achievement of
milestones were observed in all patients
Conclusion:
Gene therapy, which is administered once, intravenously, is a very promising treatment option
in patients with SMA. A particularly marked improvement is seen in patients with poorly
expressed symptoms.
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Characteristics of the “plus program” of rehabilitation in selected patients who are
being treated in Centres for Early Childhood Development Services (CDIAP) in Lleida
region.
R. Mora Ferrer, L. Mambrona Girón, E. Sebastiá Vigatá, M.E. Hijós Bitrián.
Hospital Santa Maria Lleida, Lleida, Spain.
Introduction
The Centres for Early Childhood Development Services (CDIAP) gathers the assistance for
infants until 6 years old, and depends on Social Services Department. The needs of treatment
of this children motivated the creation of a commission in Lleida region, integrated by
rehabilitation doctors, a pediatric neurologist and CDIAP physiotherapists, to select
candidates for the “plus program”: patients treated at CDIAPS who received additional
treatment in the rehabilitation service (depending on Health Department) for a certain period
of time.
Patients and methods
We developed a retrospective descriptive study to describe the characteristics of the patients
who have taken the "plus program": sex, pathologies, age of entry into the program and
duration, and the type of treatment.
Results
From October 2017 to November 2021 there have been 16 meetings of the commission, and
25 patients (16 male) have been selected for the “plus program”. They entered the program
with a mean age of 21,64 months and lasted 20.72 months. They were affected by brain
malformations, genetic alterations, hemiparesis due to stroke, cerebral palsy, prematurity. The
treatment offered by the rehabilitation service was physiotherapy (motor in 15 patients,
respiratory in 3 and combined in one patient) and occupational therapy (in 3 patients, and
another 3 combined with physiotherapy).
Conclusions
Carrying out the "plus program" allowed to perform a combination of treatment in the CDIAP
with also treatment in the rehabilitation service in selected patients and for a certain period of
time, giving an improvement in the overall care of the patient.
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Constraint-induced movement therapy in children with obstetric brachial palsy: a
systematic review
L. Guzón-Franco, S. Alonso-Vega, C. Matey-Rodríguez.
Department of Health Sciences, European University Miguel of Cervantes, Valladolid, Spain.
Introduction:
Obstetric Brachial Palsy (OBP) is defined as a partial or total flaccid paralysis that affects the
newborn upper limb due to brachial plexus injury at birth. It may cause a future limitation in
the development and performance of the child. It is essential to do an evaluation of the infant,
and counsel the parents. Early intervention in OBP is essential. Constraint-induced movement
therapy (CIMT) is one of the most used therapies in OBP. It can increase motor ability and
functional use of the affected limb, thus enhancing children participation and families
involvement.
Patients and methods:
Systematic searches were conducted in PubMed, PEDro and Web of Science databases to
identify randomized controlled trials, published between 2011 and 2021, of CIMT
intervention in children aged 0-12 years with OBP.
Results:
Four studies enrolled a total of 120 participants were included. All of them presented
favorable results in relation to CIMT. There were improvements in the active range of motion
(ROM) of the shoulder in three of them; in the active ROM of the elbow and the Active
movement Scale (AMS) scale in two; and in the active ROM of the wrist, functional activity
of the hand, modified Mallet scale, hand grip strength, Assisting hand assessment (AHA)
scale and in the quantity and quality of use of the upper limbs in one article.
Conclusion:
CIMT can be an effective and safe treatment, although more research is needed considering
all the International Classification of Functioning, Disability, and Health (ICF) domains.
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Current rehabilitation practices for the evaluation and treatment of children with
arthrogryposis: An international survey
N. Dahan-Oliel1, S. Cachecho2, A. Fafara3, F. Lacombe4, A. Samargian5, A. Bussières6.
1
Shriners Hospital for Children-Canada, Montreal, Canada; 2Shriners Hospital for ChildrenCanada, Monreal, Canada; 3Institue of physiotherapy, Jagiellonian University, Krakow,
Poland; 4Institut de Réadaptation Gingras-Lindsay, Montreal, Canada; 5AMC Support Inc,
South Carolina, United States; 6School of Physical and Occupational Therapy, McGill
University, Montreal, Canada.
Introduction : Arthrogryposis multiplex congenita (AMC) is a group of rare disorders
characterized by multiple joint contractures at birth impacting on daily activities. Although
early rehabilitation is crucial to promote autonomy and participation, empirical evidence to
inform best practice is scarce. This study aimed to describe the current practices of
rehabilitation practitioners worldwide for the evaluation and treatment of children with AMC.
Participants and methods: Rehabilitation practitioners worldwide with at least 2 years of
experience were invited to complete an electronic survey on the evaluation and treatment
children with AMC across different age groups and severity levels within five areas: muscle
and joint function; pain; mobility and self-care; participation, and psychosocial wellbeing.
Descriptive statistics were used to report on demographics, evaluation and treatment.
Results: Sixty-five clinicians (28 occupational therapists, 37 physiotherapists) from nine
countries returned completed questionnaires. Over 85% of participants relied on observation
and interviews for evaluation, and <50% used patient reported outcomes. For treatment,
stretching was reported by >80% of participants across all ages and severities, while
strengthening was used by >70% of clinicians among children >3 years of age with less
severe contractures. Over 70% of respondents reported using orthotics, positioning, activitybased training, assistive devices, energy conservation techniques, and collaborating with
partners and community resources. Only 38% reported evaluating or treating psychosocial
needs using support, coping strategies, and referrals to other professionals.
Conclusion: Identifying current pediatric rehabilitation practices in AMC, in
complementarity with empirical evidence may guide clinical decision making and identify
avenues for future research.
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Effect of muscle strength training in children and adolescents with spastic cerebral
palsy: a systematic review and meta-analysis
J. Merino Andrés1, A. García De Mateos-López2, D.L. Damiano3, A. Sánchez Sierra1.
1
University of Castilla la Mancha, Toledo, Spain; 2Sanus Fisioterapia, Ciudad Real, Spain;
3
Rehabilitation Medicine Department, National Institutes of Health, Maryland, United States.
Introduction: This systematic review and meta-analysis investigates the effects of strength
training program in in children and adolescents with cerebral palsy to improve function,
activity and participation.
Patients and methods: Five electronic databases (MEDLINE-Pubmed, Cochrane Library,
PEDro, CINAHL and SPORTDiscus) were systematically searched for full-text articles
published from from inception to 30 June 2021. Randomized controlled trials were included,
who compared: (i) child population with spastic cerebral palsy population between 0 and 22
years; (ii) studies in which a muscle strength training program was performed and included
dosing information; (iii) studies comparing strength training with other physical therapy
technique(s) or untreated control group. Studies with similar outcomes were pooled by
calculating standardized mean differences. Risk of bias was assessed with Cochrane
Collaboration’s tool for assessing the risk of bias and PROSPERO’s registration number ID:
CRD42020193535.
Results: Twenty seven studies, comprising 847 participants with spastic cerebral palsy. The
meta-analyses demonstrated significant standardized mean differences in favour of strength
training program compared to other physical therapy technique(s) or untreated control
group(s) for muscle strength at the knee flexors, at the knee extensor, at the plantarflexors,
maximun resistance, balance, gait speed, GMFM (global, D and E dimension) and spasticity.
Conclusion: A strength training program has positive functional and activity effects on
muscle strength, balance, gait speed or gross motor function without increasing spasticity for
children and adolescents with cerebral palsy in Gross Motor Function Classification System
levels I, II and III when adequate dosage and specific principles are utilized.
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Effects of an intensive gait training rehabilitation protocol after surgery in cerebral
palsy: preliminary results
E. Hinnekens, F. Ayoubi, C. Amelon-Petit, F. Breton, M. Contrecivil, S. Jabely Duchesne, K.
Soualem, M. Bams, E. Desailly.
Fondation Ellen Poidatz, Saint Fargeau Ponthierry, France.
Introduction
Functional gait parameters of children with cerebral palsy are not systematically improved
after single event multilevel surgery (SEMLS) [McGiley2012]. To maximize the effects of
surgery, in patients operated since more than one year, we have added to the usual protocol a
second phase of intensive rehabilitation based on specific trainings
[Booth2018,Park2014,Zwinkels2019].
Patients and Methods
16 adolescents (GMFCS I: 3, II:13 ; mean age 15.6 years, SD 1.8) had 4 weeks of full time incare rehabilitation followed by 2 weeks of home based tele-rehabilitation. This program
combines High Intensity Interval Training, Muscle Strengthening and Gait Training.
Assessments were performed before, and up to 3 months after the intervention. Body function
was assessed by 6-minutes walk test and GDI computation using clinical gait analysis;
Activities by GMFM D&E score. Participation was estimated by one week of actimetric
recording, and Quality of life by PedSQL assessment. Results are reported by median and
comparison are achieved by Wilcoxon tests (significance for p<0,05).
Results
The 6-minutes walk test (443 to 515), the GMFM D&E score (83 to 88), the number of steps
per day over a week (3896 to 4760) and the percentage of time spent in moderate to vigourous
physical activity (1.4 to 3) were significantly improved. The GDI and the PedSQL were not
modified.
Discussion
This new intensive rehabilitation protocol appears to improve overall motor function as well
as the amount of physical activity without affecting gait quality or quality of life. These
results encourage us to continue patients inclusions.
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Effects of Intensive Neurophysiological Rehabilitation System in children with cerebral
palsy: Study protocol for a randomized controlled trial
O. Kachmar, B. Fedchyshyn, A. Kushnir.
Elita Rehabilitation center, Lviv, Ukraine.
Introduction: Recent studies show positive effects of intensive rehabilitation for children
with cerebral palsy (CP). The Intensive Neurophysiological Rehabilitation System (INRS) is a
novel multimodal system that combines several interventions into one intensive course
addressing different functional goals. Interventions include physical and occupational therapy,
spinal manipulative therapy, gait training, joint mobilization, strength training, full body
massage, computer game therapy and suit therapy. Improvement in gross motor and hand
function in children with CP after INRS course was reported in several studies. We aim to
assess changes in gross motor function, hand function and quality of life in children with CP
after two-week course of INRS.
Patients and methods: A single-blinded randomized controlled trial (RCT) with two groups
is planned. 46 children aged 4-12 years with bilateral spastic forms of CP will be recruited.
Experimental group will undergo a two-week INRS course with up to five hours of daily
treatment. Control group will be staying on the waiting list. Participants will be assessed on
first and last days of the course, and four weeks after treatment for follow-up. Outcome
measures will be Gross Motor Function Measurement-66, passive range of ankle dorsiflexion,
Jebsen-Taylor hand function test, Box and Blocks test, ABILHAND-Kids Questionnaire,
Self-care and Mobility domains of PEDI Inventory.
Results: Previously reported effects of INRS have to be proven in a thoroughly conducted
clinical trial. Study has been approved by the ethic committee and registers at
ClinicalTrial.gov NCT04093180.
Conclusion: Properly designed and conducted RCT study will provide evidence on effects of
INRS
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Efficacy of Constraint-Induced Movement Therapy (CIMT) in Real World Paretic Arm
Use in Children with Unilateral Cerebral Palsy: A Pilot Study
Y. Hwang1, J.Y. Kwon2.
1
Dept. of Health Sciences and Technology, Samsung Advanced Institute for Health Sciences
and Technology, Sungkyunkwan University, Seoul, Korea (South, Republic Of); 2Department
of Physical and Rehabilitation Medicine, Samsung Medical Center, Seoul, Korea (South,
Republic Of).
Introduction: Children with unilateral cerebral palsy (UCP) acquire developmental disregard
(DD). Constraint-induced movement therapy (CIMT) is commonly used for reducing DD.
However, its therapeutic gains outside clinic settings have minimal evidence.
Patients and methods: We performed a pilot study on CIMT with accelerometers to quantify
arm movement for 6 children with UCP (3 boys, 3 girls; average age ± standard deviation =
63 months ± 8.3 months). During the intervention phase, the children received a 2-hour clinicbased CIMT session for 3 weeks (30 hours). The children wore the splint in and out of
therapy throughout the week, except during wash and sleep. They wore accelerometers
(ActiGraph wgt3x-bt) on both wrists during the intervention, and for 3 days each in the week
before and after the intervention phase. Three variables were measured with the
accelerometers: the magnitude ratio, affected side magnitude, and bilateral magnitude.
Moreover, the Assisting Hand Assessment, Pediatric Motor Activity Log, and the Melbourne
Assessment-2 scores were used.
Results: During CIMT, 5 children had an increased mean magnitude ratio in the third week
(3.28) than that in the first week (2.41). After CIMT, 5 children had improved clinical scores
and increased accelerometry data compared to baseline values (mean magnitude ratio: 0.64 to
0.69; mean affected side magnitude: 542.1 to 608.2; mean bilateral magnitude: 1393.6 to
1520.8).
Conclusion: CIMT may be efficacious in improving the use of the affected arm in real-world
settings. We recommend future studies to address the long-term effects of CIMT with a larger
sample size.
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Feasibility and applicability of physiological measures and questionnaires indicating
intensity, motivation and flow in children with neurological diagnoses during upper limb
robotic therapy.
G. Goikoetxea Sotelo, H. Van Hedel.
University´s Children Hospital, Zürich, Switzerland.
Introduction: Intensity and motivation are two important factors affecting active
neurorehabilitative interventions. However, it is not clear how to measure them. Firstly, there
is lack of agreement on defining and quantifying “intensity”. Secondly, it is difficult to assess
motivation, particularly in children affected by neurological disorders. In computer-mediated
environments, the aforementioned two factors are closely related to “Flow”. “Flow” is defined
as a state of effortless attention, reduced self-consciousness and deep sense of control, which
can be reached providing proper training intensity and motivation, and can be measured using
questionnaires. The goal of this study is to analyse the feasibility of flow and motivational
questionnaires in children with neurological diagnoses, and to find objective physiological
measures representing intensity beyond number of repetitions and therapy time. Patients and
methods: The goal is to recruit 18 participants from three age groups (6-8, 9-12, and 13-18
years). Patients will play rehabilitative robotic exergames in three intensity levels: very easy,
optimal and very difficult. Skin Conductance (SC) and Heart Rate Variability (HRV) will be
measured during the whole session. Subjects will be asked to answer questionnaires (Pediatric
Motivational Questionnaire and Flow Short Scale) after each condition. Preliminary results:
The first three participants were able to understand the questionnaires and scored highest for
both motivation and flow in the “optimal” condition. HRV appears to behave inversely
proportional to therapy intensity. Conclusions: Motivation and flow questionnaires appear to
be feasible in children with neurological diagnoses. HRV could potentially represent training
intensity in neurorehabilitation.
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Feasibility and effectiveness of eye movement training for improved reading function in
children and adolescents after acquired brain injury
K. Lauruschkus1, J. Falkenström2, H. Magnusson2.
1
Department of Health Sciences, Faculty of Medicine, Lund University, Lund, Sweden; 2Child
and Youth Habilitation Services, Lund, Sweden.
Introduction
The eye movement ability is often affected by aquired brain injury (ABI). Visual deficits after
ABI contribute to reading difficulties and fatigue with a negative effect on the reeding speed.
For children and adolescents, who prior to the ABI read fluently, a poor reading function may
decrease their motivation for school activities. In clinical practice eye movement training has
shown some positive effects on the reading function. Knowledge about feasibility,
effectiveness, duration, frequency and intensity of the eye movement training is lacking.
Therefore, the aim was to develop and evaluate eye movement training for improved reading
function for children and adolescents with visual deficits after ABI.
Patients and methods
Ten children and adolescents with visual deficits after ABI were included in this study and
performed eye movement training for 20 minutes daily under three weeks in their homes or at
school. At baseline, after three weeks and after three months vision assessments, a reading
speed test and the Revised Convergens Insufficiency Symptom Survey (CISS) were
performed at the Habilitation Services. At baseline, each participant and their parents were
introduced to the home training program. Individual support during the intervention period
was given by phone calls or text messages.
Results
All participants completed the training period and most children improved their reeding
function, measured by reading speed and CISS symptoms after three weeks and three months.
No negative results were reported.
Conclusion
Eye movement training was feasible and effective for the participating children and
adolescents with visual deficits after ABI.
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Interdisciplinary rehabilitation after cancer in children and adolescents: Effects of
intervention at one year follow-up.
R. Van Der Looven, E. De Vos, K. Vandekerckhove, C. Ilse, C. D'Hooghe.
University Hospital Ghent, Ghent, Belgium
Aim
Childhood cancer survivors experience a reduced level of physical activity, participation as
well as health-related quality of life. This study aims to determine the effectiveness of an
interdisciplinary rehabilitation on improving physical fitness, nutrition and lifestyle habits.
Method
Twenty-four childhood cancer survivors (mean age: 12.1y (SD 3.2); 14 females; 10 males)
were recruited during or within the first year after treatment. Cardiorespiratory fitness (VO2
peak, maximal load), body composition (dry lean weight) and Quality of life (general fatigue)
was assessed at baseline, 4 months post-intervention and 1 year after baseline.
Intervention consisted of a 4 month duration, individualized physical fitness program
combined with interdisciplinary coaching sessions in group.
Results
Linear mixed modeling revealed a significant increase in VO2 peak immediately after
intervention ((p=.069), an incremental increase in maximal load (p<.001) and dry lean weight
(p<.001), together with a decrease in general fatigue (p=.042 at one year post intervention.
Interpretation
Interdisciplinary rehabilitation improves physical fitness and body composition together with
a decrease in fatigue. Moreover, this study demonstrates that children adapt towards a more
healthy and physical active lifestyle.
Interventions that ameliorate participation and quality of life in childhood cancer survivors are
highly recommended.
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Main techniques for feeding problems in the population with ASD: Preliminary results
of a systematic review.
I. Piñel - Cabas1, M. Rodríguez- Bailón2, D. Romero-Ayuso3.
1
Neurointegra, Sevilla, Spain; 2Universidad de Málaga, Málaga, Spain; 3Universidad de
Granada, Granada, Spain.
Introduction
Eating disorders in children with ASD are increasingly recognised and studied in the
scientific literature.
These eating disorders include rigid eating patterns, maladaptive mealtime behaviours or food
selectivity. The aim of this review is to find out what approaches are used in occupational
therapy treatment of feeding problems in children with ASD.
Material and methods
A systematic review based on the PRISMA-statement guidelines (2020) was carried out,
consulting the databases WOS, CINAHL PsycINFO and Scopus, between 3 and 31 May
2021.
The inclusion criteria were studies (RCT and non-randomised single-group studies) published
in English and Spanish between 2011 and 2021. The outcome variables studied were food
aceptance (food repertoire, amount of food consumed), duration of mealtime and mealtime
behavour.
Results
By consulting the databases, we obtained a total of 892 references, of which 244 were
discarded as duplicates. After reading title and abstract, 635 were excluded. Finally, a total of
13 articles were included for analysis. In 8 of the articles included in the review, behaviour
analysis and modification techniques are used as a treatment method. In 4 publications these
techniques are combined with other methods (sensory and cognitive). There is one study with
a sensory approach to treatment.
Conclusions
There are few RCTs that study the effectiveness of different approaches to feeding problems
in children with ASD. The methodological quality of the different studies should be reviewed
in order to know the clinical applicability of the included studies.
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The Coping With and Caring for Infants with Special Needs (COPCA) intervention is
associated with improved motor development in preterm infants
S. Akhbari Ziegler.
Zurich University of Applied Sciences, Winterthur, Switzerland.
Introduction
Early intervention in preterm infants is associated with improved outcome. Currently it is
unclear whether family centred programs improve infant outcome more than child-oriented
programs. Therefore, we compared the impact of child-oriented typical infant physiotherapy
(TIP) and the family-centred programme “Coping with and caring for infants with special
needs” (COPCA) in preterm infants without significant brain lesions.
Patients and methods
In a RCT with process evaluation based on quantified videos of the interventions, sixteen
infants born before 32 weeks were assigned either to TIP or COPCA intervention. The
interventions were provided for six month. The Infant Motor Profile was the primary outcome
instrument.
Results
Infants in the COPCA group improved significantly more between baseline and 18 months in
IMP variation (9.0 percentage points, 95% confidence interval 0.3-17.5) and performance
(12.0 percentage points, 95% confidence interval 4.1-20.6) domains than infants in the TIP
group. The process evaluation showed that COPCA coaching was positively associated with
IMP scores at 18 months and that hands-on techniques and caregiver training were negatively
associated with the IMP variation domain, an expression of the size of the infant’s motor
repertoire.
Conclusion
This study in preterm infants without significant brain lesions showed that the family-centred
program COPCA was associated with better motor outcome at 18 months corrected age than
child-oriented TIP. The process evaluation indicated that key elements contributing to
improvement were caregiver coaching and absence of interference with the child’s motor
activities with hands-on techniques.
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Treatment for ASD: are we moving in the correct direction?
T. Voloshyn.
ICR, Truskavets, Ukraine.
Introduction: There is a huge amount of treatment approaches for treatment of children with
ASD. Generally 2 main kinds of treatment for ASD exist: psychopharmaceutical and
psychocorrectional. Because of insufficiency of current rehabilitation approaches'
effectiveness there is an urgent need to search for novel therapies to cure this disease.
Patients and methods: Double-blinded 1-year duration study. 269 ASD patients, mean age6years9months. Autism Treatment Evaluation Checklist was used as a tool for unbiased
measure of efficacy. Patients divided in 4 subgroups: 1-control, 2-getting psychocorrectional
approach, 3-psychopharmaceutical approach and 4-high-velocity low-amplitude chiropractic
intervention.
Results: All 3 groups (2,3,4) showed improvement in comparison to control. The most visible
decrease in autistic traits happened in groups 2 (55.7 ATEC score before and 48.6 after),
(p<0.01) and 4 (57.3 before and 49.7 after)(p<0.01). In group 3 autistic symptoms were less
manifested as well but not statistically significant to control group data(p>0.05).
Conclusion: Pharmaceutical approach is still widely used and the most commonly
administered to ASD children. But its efficacy is lacking and even symptomatic intake to cure
comorbidities or autistic symptoms itself doesn't bring long-term benefit. There should be
emphasis on psychocorrectional and physical interventions including chiropractice care.
Using high-velocity low-amplitude chiropractic intervention may be more beneficial in
comparison to using solely psychocorrectional techniques. Although translating insights from
research data into daily clinical practice is not an easy task. It takes a huge effort in terms of
medical staff' education as well as clarifying the benefits of chiropractic care to patients and
healthcare professionals.
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Can the use of attentional-focus instructions promote motor learning in children with
DCD?
R. Abdollahipour1, L. Valtr1, K. Banátová1, L. Bizovská1, T. Klein1, Z. Svoboda1, P.H.
Wilson2.
1
Palcky University Olomouc, Olomouc, Czech Republic; 2Australian Catholic University,
Melbourne, Australia.
Introduction
Children with developmental coordination disorder (DCD) have difficulty in the control of
static or locomotor balance tasks compared with their typically-developing peers. Research
has suggested that an external relative to an internal focus of attention may enhance the
performance of a static balance task by these children. The aim of the current study is to
examine the influence of attentional focus instructions when learning a complex locomotormanual coordination task involving the stabilization of a hand-held tray. We predict that
external focus instructions will promote motor learning in both DCD and non-DCD groups,
and reduce attentional cost under dual-task conditions.
Patients and Method
45 children with DCD (6-12 years old) will participate. A locomotor-manual coordination
task is used, the goal being to transport a cylinder on a hand-held tray over 10m. Children
will be allocated randomly to three attentional focus groups: internal focus (i.e., hand
position), external focus (i.e., tray level), and no-focus control. Learning trials are performed
over two consecutive days. Retention and transfer trials are performed on day 3. The transfer
will involve a dual-task protocol (Animal Stroop Task enlisting cognitive/inhibitory control).
Gait parameters will be assessed using Optogait, hand-gait coupling using Delsys sensors, and
Stroop errors.
Results
Performance outcomes will be analysed using factorial ANOVA.
Conclusion
The findings of the current study will contribute critical knowledge on the effectiveness of
attentional focus instructions for the motor learning of children with DCD. Results have
strong implications for the design of motor interventions and skill training in DCD.
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Effects of a Curriculum-Based Physical Education (PE) Intervention on Social Learning
Preferences in Students with Attention Deficit/Hyperactivity Disorder (ADHD) and
Typical Development (TD)
M. Villa-De Gregorio1, M. Palomo Nieto1, L.M. Ruiz Pérez2.
1
Faculty of Education. Complutense University of Madrid, Madrid, Spain; 2Faculty of
Sciences for Physical Activity and Sports. Technical University of Madrid, Madrid, Spain.
Introduction: Students with Attention Deficit/Hyperactivity Disorder (ADHD) are
characterized by developmentally that cause significant impairments in their daily activities
such as excessive motor activity, difficulty taking turns in PE classes, interrupting others, etc.
Furthermore, these impairments are related to a wide range of psychosocial problems in terms
of participation and social preferences for learning in school. Thus, the aim of this study was
to assess the effect of a 12-weeks curriculum-based PE intervention on social learning
preferences in secondary students with ADHD and TD.
Patients and methods: The sample consisted of two groups of students. Group 1: 13 students
with ADHD (9 boys and 4 girls, aged 15 years old) and group 2: 13 students with TD (9 boys
and 4 girls, aged 15 years old). The 12-weeks curriculum-based PE intervention consisted of
different curricular contents based on sports and physical fitness (e.g., acrosport, badminton
or running). Before (pre-test) and after (pos-test) the 12-week curriculum-based PE
intervention, students´ learning preferences in PE lessons (cooperation, competition,
affiliation and individualism) were assessed using The Graupera/Ruiz-Scale of Social
Interaction Preferences in Physical Education Learning (GR-SIPPEL).
Results: students with ADHD and TD showed significant differences on all learning
preferences before (pre-test) and after (pos-test) 12-weeks curriculum-based intervention.
Nevertheless, the pos-test results showed an increase in cooperation, competition and
individualism in the group of students with ADHD.
Conclusion: This study provides evidence demonstrating that PE could be an excellent way
to improve social interaction preferences for learning in PE lessons among students with
ADHD.
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Effects of Modified Pilates Training On Hemodynamic Responses In Children With
Cerebral Palsy
H. Adiguzel1, B. Elbasan2.
1
Kahramanmaras Sutcu Imam University, Kahramanmaras, Turkey; 2Gazi University,
Ankara, Turkey.
Introduction: This study aimed to determine the effects of modified pilates exercises (MPE)
and neurodevelopmental therapy (NDT) on hemodynamic responses in children with Cerebral
Palsy (CP).
Patients and Methods: 18 children with CP between gross motor function classification
system (GMFCS) I and III were randomized into two groups as study (Group A, MPE) and
control (Group B, NDT). Physiotherapy (PT) took place 2 days a week for 8 weeks. Pressure
Biofeedback Unit Test (PBU), 6-minute walk test (6MWT), core stability performance
measurements, and core muscle strength tests were performed. Hemodynamic responses
(heart rate (HR), respiratory rate (RR), blood pressure (BP) were measured before and after
the 6MWT and the physiotherapy sessions (PS).
Results: Mean age of group A (n = 9) was 9 ± 1.58 years, and group B (n = 9) was 10 ± 2.73
years. Significant difference was found in the abdominal fatigue test (AFT) (p=0.014),
modified side bridge (MSBT) test (right p=0.04, left p=0.031), pressure biofeedback unit test
(PBU) (p=0.024) and sit ups test (SUT) (p=0.011) were significantly different in group A.
Significant difference was found in the RR of of 6MWT (pre-post) before and after the PS
(p=0.000). Significant difference was found in the BP (diastolic) of 6MWT (pre) after the PS
(p=0.014). Significant difference was found in the BP (sistolic) of 6MWT (post) after the PS
(p=0.008).
Conclusion: The results revealed that MPEs in children with CP positively affects
hemodynamic and respiratory responses with transversus abdominus (TrA) activity, and core
stability muscles compared to NDT.
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Family centeredness of care for children with neuromotor disabilities across
functional levels. Is there a difference?
J. Anison1, E. Rameckers2, G. Ferguson1.
1
University of Cape Town, Cape Town, South Africa; 2Maastricht University, Maastricht,
Netherlands.
Introduction:
Family centred care for children with Neuromotor disabilities in all functional levels, though
justified, is rarely investigated. The Aim of this study was to compare a measure of process
of care (MPOC-SP) across 2 categories of children with neuromotor disabilities classified
according to their PEDI-CAT mobility scores.
Materials and Methods:
A convenience sample of 11 physical therapists, and 140 children and their families were
recruited. Scores of 43 (31%) children were within PEDI-CAT mobility normative score
range (30-70), while the scores of 97 (69%) children fell below 30 score, which indicated
decreased functional ability.
Results:
The mean age (SD) of children within the age appropriate PEDI-CAT mobility normative
score range were 4.12 (±2) years. Majority (70%) of these children had cerebral-palsy. The
mean age and (SD) , of children on PEDI-CAT mobility normative score below 30 were 6.69
(±3) years with cerebral-palsy being the leading (82%) diagnosis. The mean scores for the
five domains as reported by the therapists for children under the PEDI-CAT mobility
normative score range were, showing interpersonal sensitivity-3.92, providing general
information -6.15, communicating specific information - 3.42 and treating people respectfully
-1.43. The mean domain scores for children on PEDI-CAT mobility scores below 30, were
showing interpersonal sensitivity -4.20, providing general information -6.23, communicating
specific information -3.43 and treating people respectfully-1.42.
Conclusion:
Family centredness of care provided by physical therapists to children with neuromotor
disabilities having age appropriate PEDI-CAT mobility scores and those with below age
appropriate PEDICAT mobility scores, were almost consistent.
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Fracture prevention in children with severe cerebral palsy:
A. Guerrero Blázquez, E. Machota Blas, G. Delgado Acosta, T. Reguero Ruiz, A.I. Alcoceba
Marín.
CPEE María Soriano, Madrid, Spain.
Introduction:
Children with severe cerebral palsy (CP) Gross Motor Function Classification System (GMFCS
) IV and V are more likely to have low bone mineral density (BMD) (2). Risk factors are:
nonambulatory status, poor nutrition, vitamin D and calcium deficiency and anticonvulsivant
use.
There's a direct relationship between a low BMD and an increased incidence of fractures (5),
with the femur being the most frequent location (6).
Standing programs are part of the usual physiotherapy treatment in children with CP (7). In
prolonged periods it reduces the risk of vertebral fractures, but not in long bones of the lower
limbs (4). Dynamic standing increases BMD (8).
Methods:
We reviewed 12 medical histories of students with CP (GMFCS IV y V) that received
physioterapy in our center. We analized the risk factors, the use of standing programs and or
gait – trainers, if they had fractures, if the had been any vitamin D and calcium
suplementation intervention o biphosphonate intervention.
Results:
After the analysis, we can affirm that none of them had any vitamin D and calcium
suplementation intervention or biphosphonate intervention, at least prior to the fragility
fracture. All were taking antiepileptic drugs and had been receiving physiotherapy . 50%
presented femur fractures, which coincides with the students who couldn't use gait–trainers.
Conclusion:
The combination of interventions such as Vitamin D and calcium suplementation and use
of biphosphonate associated with early standing programs and use of gait trainers, would
improve bone mineral density contributing to the prevention of fragility fractures.
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Grade of implementation in Spain of therapeutic interventions for hypotonia of central
origin in early care, according to the guide of expert consensus.
A. Corral Parcet, M.L. Macias Merlo.
Universitat Internacional de Catalunya, Barcelona, Spain.
Introduction:
There are different neurological conditions and syndromes that include hypotonia in early
childhood. The American Academy of Cerebral Palsy and Developmental Medicine
(AACPDM) has developed a guideline on therapeutic recommendations for children from 0 to
6 years of age. The guide was translated into Spanish and through the Spanish Pediatric
Physiotherapy Association disseminated to early intervention professionals. The purpose was
to see how these therapeutic strategies are being used in Spain.
Methodology:
A survey was conducted electronically, and it was sent to pediatric physiotherapists in Spain.
It consisted of 31 questions in order to understand whether the different recommended
therapeutic strategies were being used on children with central hypotonia aged 0 to 6 years.
Results:
49% of the pediatric physiotherapists surveyed were aware of the guide. Data from four
conditions were correlated according to: years of work experience, work setting, educational
level and community. Of the fourteen therapeutic recommendations, eleven were being used.
However, the use of compression garments or suits, the use of treadmill and powered mobility
for use in children from 10-12 months, who do not have autonomous movement, have not yet
been implemented in Spain.
Conclusion:
The physiotherapists surveyed treated 40% children with central hypotonia in their clinical
practice. Knowledge of these pathways helped to develop unanimous criteria for therapeutic
decisions. From the survey it emerged that therapeutic strategies aimed at empowering
caregivers and adapting the natural environment are increasingly used. The least used are
passive therapies carried out by the therapist.
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Impact of Halliwick concept on the child development: How parents percive their
children in different therapeutic environment?
H. Gudlin.
Day care centre for rehabilitation of children and young adults "Mali dom - Zagreb", Zagreb,
Croatia.
Introduction
The Halliwick concept is an approach teaching all people to participate in water activities,
move independently and swim. Therapists worldwide use Halliwick in (re)habilitation of
children with developmental disabilities. This paper presents how parents perceive their
children's abilities, behaviour and therapeutic activities in water.
Patients and methods
A 15 – items dichotomous questionnaire was given to the parents of 10 children with
disabilities, including MDVI, CP and Down Syndrome (age 1-3). Five items were followed
by open - ended questions. The children were involved in Halliwick approach within Early
Intervention program for a minimum of one month. The survey was conducted by a
physiotherapist/Halliwick instructor who worked with parents and their children in the pool
once a week.
Results
Ten parents completed a questionnaire and most of them (8) sent it back by e-mail. All
parents consider Halliwick as a different experience compared to usual physiotherapy
treatment. 90% of them perceive that their child behaves differently in the pool (relaxed,
excited). According to parents perception, most of the children (70%) perform activities in the
water which are challenging for them on the ground, and 80% of children tolerate water better
than before in daily activities.
Conclusion
The Halliwick concept provides a different therapeutic environment in which children
develop new or improve current movement, social and communication abilities. Parents are
actively involved in the treatment and believe that water has a positive effect on children
development. During treatment they play and move together with their children, encouraging
all developmental areas.
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Including F-words in the central hypotonia care Pathways. A case report
L. Macias Merlo1, J. Fagoaga Mata2.
1
Early Intervention Public Service. Universitat Internacional de Catalunya, Barcelona,
Spain; 2Hospital Sant Joan de Déu de Barcelona, Barcelona, Spain.
Introduction: We present the case of a child with Prader Willis syndrome in which the
therapeutic recommendations of the AACPDM guidelines for the central hypotonia from 0 to
6 years of age were included. The child and his family were attended in an early care service
from the age of 5 months and the F-words conditions were included.
Methods: From 5 months to 3 years therapeutic strategies were included according to the
chronology of the care Pathways central hypotonia. It was ensured that therapy was goaldirected, promoting function, participation and training parents to integrate therapeutic
interventions into daily life and routines. All within the context of the F-words: fitness,
function, friends, and in a fun way appropriate to the age and characteristics of the child. The
engagement of the family was essential to build the child's future.
Results: The F-words included in the different therapeutic recommendations of the care
pathways were key to the child's motor development. The co-participation of the family
together with the coordination of all professionals and caregivers was essential to create
challenges in the care and participation of the child in activities of daily living.
Conclusion: Through this case, it has been proven that it is possible to include all aspects of
F-words in the therapeutic approach aimed at children with central hypotonia and within the
framework of ICF. This combined program provides a therapeutic rationale for future studies
in children with hypotonia of central origin
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Applied to High-Risk Infants
H. Adiguzel1, Y.U. Sarikabadayi2, B. Elbasan3.
1
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Gaziantep, Turkey; 3Gazi University, Ankara, Turkey.
Introduction: To compare the effectiveness of family collaborative approach (FCA) and
Neurodevelopmental Treatment (NDT)-based family training.
Patients and Methods: 63 high risk of infants had early intervention for 12 weeks. Prechtl's
General movements (GMs) assessments, Hammersmith Neonatal Neurological Examination
(HNNE), Hammersmith Infant Neurological Examination (HINM), BAYLEY-III Infant and
Toddler Development Assessment Scale (BAYLEY-III) were performed.
Results: Significant difference was found in HINM scores at 3rd, 6th, and 12th months
(p<0.05). Significant difference was found between in terms of the 6th (cognitive, language,
and motor) (p<0.001) and 12th month (language) (p=0.031) BAYLEY-III scores. Significant
difference was found in terms of the HINM 6th month, in favor of the FCA group. Significant
difference was found in terms of HINM 12th month, in favor of the FCA group compared to
the control (p=0.032) and NDT group compared to the control group (p=0.007). Significant
difference was observed in favor of the FCA group at the 6th month, FCA group-NDT
(p<0.001, p<0.001, p<0.001) and FCA group-control (p<0.001), (p=0.004), (p=0.002) with
BAYLEY-III cognitive, language and motor scores. Significant difference was observed in
favor of the FCA group (p=0.024) at 12th month with the BAYLEY-III language scores.
Conclusion: Early physiotherapy interventions were effective in high-risk infants and FCA
program was superior to NDT.
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Mobility intensive training protocol (Mob-IT) in children and adolescents with cerebral
palsy: protocol for a feasibility study
L. Pereira Oliveira, I. Pessóta Sudati, N. Duarte Pereira, N.A. Cicuto Ferreira Rocha, A.C. De
Campos.
Department of Physical Therapy/ Federal University of São Carlos, São Carlos, Brazil.
Introduction: Mobility is an important component of functionality in cerebral palsy (CP).
Studies support the feasibility and efficacy of goal-directed, intensive training protocols, but
most focus primarily on upper limb function. Objective: To describe the protocol for a
feasibility study of a task-oriented mobility training (Mobility Intensive Training -Mob-IT) in
children and adolescents with CP.
Patients and Methods: Protocol for an AABA single-subject study. 12 participants with CP,
ages 7 to 16 years, GMFCS I-II, will be included after informed consent and assent. Mob-IT
is based on task-oriented training principles and targets individual mobility goals set by
participants. It will be applied 3 times a week, 2 hours a day, totaling 24 hours or practice. To
assure fidelity, a manual of procedures was created with details on tasks, progression, and
feedback provided. Data on feasibility and fidelity (adherence, acceptability [Canadian
Occupational Performance Measure and questionnaire], safety, actual intervention dose and
compliance with protocol guidelines such as external feedback and level of challenge [Rating
of Perceived Challenge] will be obtained. The local ethics committee approved the protocol
(registration: 51559421.6.0000.5504)
Results: Considering that the protocol was based on principles with good evidence levels for
motor function in CP, we hypothesize that it will be feasible and well accepted by the
participants.
Conclusion: Given the importance of mobility in children with CP, this protocol will provide
a useful and innovative intervention. Evidence on feasibility and fidelity will set the basis for
future larger trials.
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Movement Imitation Therapy for Preterm Babies (MIT-PB), a promising approach for
preterm babies with abnormal General Movements
M. Goedert1, S. Trallero2, D. Etzweiler3, S. Brezina4.
1
Stiftung RgZ, Zürich, Switzerland; 2DAPSI early intervention center, Sant Cugat del Valles,
Spain; 3University Hospital Zurich, Neonatal Intensiv Care Unit, Zürich, Switzerland;
4
Brühlgut Stiftung, Winterthur, Switzerland.
Introduction
Very preterm babies are at high risk for developmental disorders. Prechtl’s General
Movements (GMs) assessment is a valuable and reliable tool for assessing infant brain
function until five months corrected age and predicting further developmental difficulties,
particularly cerebral palsy. Fluent and variable GMs provide crucial afferent information for
the developing nervous system. It is assumed that abnormal GMs occur from reduced
modulation of the Central Pattern Generator due to preceding brain lesions, resulting in less
variable and less fluent movements. Therefore, early intervention is required to optimize
nervous system development.
Patients and Methods
MIT-PB is a novel therapy focusing on the movement optimization of the GMs during
preterm and early post-term age, promoting proper motor development. MIT-PB is a highly
intensive (ten minutes, five times/day), therapist-guided and parent-administered approach.
Starting at the neonatal intensive care unit, it is continued until three months corrected age.
Variable and fluent GMs are imitated by manually guiding the infants’ movements and hence
influence brain development positively. Preterm babies showing abnormal GMs at 34 weeks
postmenstrual age are recruited.
Results
First experiences showed that babies with abnormal GMs at 34 weeks and treated with MITPB developed Fidgety Movements at three months corrected age, which are meaningful for
neurodevelopmental outcome. Furthermore, parents reported to better understand their baby
and to feel empowered by participating in their treatment from the very beginning.
Conclusion
The first gained experiences with MIT-PB are favorable and promising in the treatment of
preterm babies at risk for developmental motor disorders.
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Non surgical management of scoliosis in children with cerebral palsy: a bibliographic
review
L. Ares Brage1, A. Novo Porca1, A. León Domínguez2.
1
Neuraxis, Ferrol, Spain; 2Orthopediatrica, Sevilla, Spain.
Introduction: Scoliosis is the most common spinal deformity in Cerebral Palsy (CP).
Incidence and level of functional deficit being directly related (50% in GMFCS IV and V). If
the deformity is not treated, it could cause complications at the adulthood, such as postural
alterations, structural problems, discomfort or pain, generating poor tolerance to seating.
Methods: We conducted bibliographic review in PubMed, Cochrane and PEDro databases,
using as keywords “Scoliosis” and “Cerebral Palsy” in order to establish the interventions
with the most scientific evidence for the conservative management of scoliosis in children
with CP.
Results: Findings show that conservative management includes bracing that improves sitting
balance and trunk support, providing better control of the head and enhancing the use of the
upper limbs; and adapted seating systems, which seems to offer a symmetrical trunk posture.
Although physiotherapy does not impact directly on the scoliosis, it could prevent the
negative effects produced by bracing and limit the onset of muscle retractions and
intervertebral tightening. Only three studies have discussed improvements in trunk balance in
children with CP by electrical stimulation.
Conclusion: Bracing and postural management can be useful in patients with smaller curves
(< 40º) and pre- and post-surgical. Larger curves (> 50º) are an indication for surgical
intervention, being the only option for the definitive management. More research is needed to
evaluate the efficacy of conservative treatment in neuromuscular scoliosis.
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Physiotherapy treatment program following Single Event Multilevel Surgery in
ambulatory patients with infantile cerebral palsy.
A. Pérez-Somarriba Moreno, M. Medel San Miguel, I. Martinez Caballero, G. Martinez
Sanchez, M. Martín Mangas, M. Galan Olleros, R.M. Egea Gamez, A. Ramirez Barragan, S.
Cartas Carrión, I. Monzón Tobalina.
Hospital Infantil Universitario Niño Jesús, Madrid, Spain.
Introduction: Following Single Event Multilevel Surgery (SEMLS), intensive physiotherapy
treatment is essential to achieve the maximum functional level. The physiotherapy treatment
program (PTP) developed in our center, a national reference for neuromuscular diseases,
based on literature and our clinical experience since 2005, is described.
Methods: The program is divided into 5 stages. Each stage includes exercises performed at
the center and at home. The types of exercises, frequency and timing of each stage will
depend on the functional level.
 Stage I, pre-intervention: strength and muscle elasticity exercises and
biopsychosocial aspects assessment.
 Stage II, inflammatory response: immediate postoperative, pain management
and postural hygiene and positioning guidelines at discharge.
 Stage III, consolidation and loading adaptation: 4 weeks postoperative, hospital
admission for intensive week treatment twice a day, focused on patient
verticalization and articular range increase.
 Stage IV, gait re-education: generation of a new gait pattern adapted to the new
biomechanical situation.
 Stage V, strength training: through therapeutic group exercise, improvement of
muscular strength and cardiopulmonary resistance.
Results: The standardization of this PTP has allowed for better coordination between
specialists, improved communication with families and a higher degree of satisfaction.
Likewise, functional improvements have been observed in normal gait indicators GDI and
GPS, muscle strength (MR) and motor skills, using the GMFM-88 scale, after the strength
training stage.
Conclusions: We consider that the implementation of a standardized PTP enables a better
functional recovery and quality of life of patients after SEMLS, involving all specialists
coordinately, together with the patient and his environment.
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Project report: use of incobotulinumtoxin-a in the treatment of ankle equinus associated
with autista spectrum disorder (ASD)
M.L. León Sánchez, M. Montes Comino, F. Piaggio Muente, A. García Gómez, F.
Mayordomo Riera.
Hospital Universitario Reina Sofía, Córdoba, Spain.
Introduction
Children with neurodevelopmental disorders (autism spectrum disorder, language and
cognitive disorder) frequently present this condition due to an alteres
ankle propiocepcion with a variable incidence according to the literature (19-63%). There is
no stipulated treatment for this dysfunction including physiotherapy, orthosis and in
recently the use of other therapies such as botulinum toxin.
Methodology, Material And Methods
This is a comparative study - before after.
Inclusion criteria: age over 3 years, diagnosis of ASD, non improvement with conventional
treatment including physical therapy + orthosis for at least 6 months.
Exclusion criteria: signs of other orthopedic / necrological pathology or impossibility of
infiltration.
Informed consent, including approval from the ethics committee of our hospital.
Variables: demographic data, ankle joint balance, video recording, test Toe Walking Tool,
gait platform (gait speed, stride length, take-off force).
A maximum of 3 botulinum toxin infiltrations will be made with a separation of 6 m.
Intermediate reviews will be carried out after 2 months of infiltration to assess effectiveness
and improvement of the measurement parameters.
In case of no improvement, the patient will be referred to the pediatric trauma service.
Discussion
It is important to establish treatment protocols for this complication associated with ASD that
help us to better understand and find the best treatment for this pathology.
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Rehabilitacion Process In Severe Rickets Wits Multiple Complications: Clincal Case
And Clinical Experience Report
D. Santa Marina Van Oudheusden, D. Pedrera Mulero.
Hospital Vall d'Hebron, Barcelona, Spain.
The purpose of this poster is to show the resolution of a clinical case that shows the
interrelation and interdisciplinarity of the different professionals in a hospital that cares for
highly complex pediatric patients. This is a 14-year-old patient with severe renal
osteodystrophy with severe rickets that causes multiple osteoarticular deformities that have a
great impact on the activities of daily living of said patient, to the point of limiting
autonomous walking 5 years prior to our intervention. From the rehabilitation team together
with the coordination of the different professionals involved, we carry out the rehabilitation
before and after the complex traumatic surgery, and also the rehabilitation process after the
kidney transplant. The results have been recorded through images, strength tests and
functional tests, demonstrating the great impact that our intervention has had on the patient,
helping us with the ICF to better contextualize the clinical case.
This case is a clear example of therapeutic success, with the correct coordination between the
different interdisciplinary hospital teams.
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Rehabilitation intervention in the paediatric intensive care unit (PICU) following the
application of the protocol
M. Echevarría Ulloa, G. Arrieta Bartolomé, A. Inocencio, A.M. Dumitrescu, P. Martín
Maroto, O. Arroyo Riaño.
Hospital General Universitario Gregorio Marañón, Madrid, Spain.
Introduction:
Rehabilitation programs in the PICU are increasingly demanded by paediatricians and
families, and there is a growing evidence of their efficacy. For this reason, we developed a
protocol to respond to this demand and our objective was to analyze, six months after its
application, the profile of the patient attended by rehabilitation in the PICU, the rehabilitation
therapies applied and the safety of this intervention.
Material and methods:
Descriptive and retrospective study from January to June 2021 of patients admitted to the
PICU of the Gregorio Marañón Hospital, included in the Children's Rehabilitation program,
after the application of protocol.
Results:
Of 190 patients admitted to PICU, 25 (13%) rehabilitative interventions were
performed. Women 15 (60%), with a median age of 19 months SD: (1-188). Main diagnosis
of cardiology admission 11 (44%). Median length of stay in PICU was 61.92 days, 3 patients
(12%) died during their stay. They were treated with motor kinesitherapy 15 (60%),
respiratory therapy 15 (60%) and occupational therapy 6 (24%). No adverse effects were
reported during rehabilitation treatment. Continuity of care was provided to all patients during
their transfer to the ward.
Conclusions:
The profile of the critical patient, after application of the protocol, is a preschooler with
congenital heart disease and prolonged stay in the PICU. They benefit from multidisciplinary
intervention, with no adverse effects.
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Speech and music therapy in the treatment of Childhood Apraxia of Speech: a case
study
M. Van Tellingen1, J. Hurkmans1, A.M. Van De Zande2, H. Terband3, M. Meinsma- Van Der
Tuin1, B. Maaasen4, R. Jonkers4.
1
Revalidatie Friesland, Beetsterzwaag, Netherlands; 2Rijndam Revalidatie, Rotterdam,
Netherlands; 3University of Iowa, Iowa, United States; 4University of Groningen, Groningen,
Netherlands.
Introduction
In clinical practice we notice that children with Childhood Apraxia of Speech (CAS), a motor
speech disorder, could benefit from Speech-Music Therapy for Aphasia (SMTA; De Bruijn et
al., 2005). This method integrates speech therapy and music therapy to improve speech
production. Benefits of this treatment include the possibility to establish a high level of target
repetitions in a motivating and stimulating way. Additionally, music may have a positive
effect on speech production, specifically due to the similarities between speech and music
(Patel, 2014).
In this case study we aim to contribute to the limited evidence on the effect of music in the
treatment of CAS, by evaluating SMTA in a single subject design study.
Patients and methods
A six year old boy with CAS was referred to the rehabilitation centre for treatment. The boy
received treatment during 10 weeks, consisting of two 30-minute SMTA sessions a week.
Treatment was preceded by measurements that assessed speech production, including the
Intelligibility in Context Scale – Dutch (McLeod, 2012) and control tasks. Measurements
were repeated after treatment and in a two month later follow-up.
Results
Results point towards improvement in intelligibility and oral diadochokinesis.
Conclusion
The results in this case study point towards improved speech production for a child with CAS
after SMTA. This case study provides an example of evidence that music in the treatment of
CAS contributes to improved speech production. Further research is needed to study the effect
of music in the treatment of CAS.
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The Effectiveness of Individual Occupational Therapy Intervention Program in
Dysgraphia Individuals in The Visual Processing Process and Comparison Of Their
Effects with Special Education Program
B. Köse1, E. Temizkan2, H. Galipoğlu3, M. Tanrıverdi4, S. Şahin2.
1
University of Health Sciences, Ankara, Turkey; 2Hacettepe University, Ankara, Turkey;
3
PEO Rehabilitation Center, Ankara, Turkey; 4Bezmialem Vakıf University, İstanbul, Turkey.
Introduction: Dysgraphia is a specific learning disability in which visual perception(VP) and
multiple modulation problems may occur.The purpose of our study is to investigate how the
occupational therapy program(OTP) affects the VP of children with dysgraphia and to
compare the efficacy of special education programs.
Patients and methods: Fifth-teen individuals with dysgraphia are included in our study who
are going to primary school. The individuals also receive special education. Motor-free Visual
Perception Test-3(MVPT-3) was applied to assess VP.The study was designed as a cross-over
study for a period 8 weeks. After 8 weeks,MVPT-3 was applied again. After the second
assessment, in addition to special education, a racecourse based OTP consisting in
coordination, praxis, balance and fine-gross motor skills was applied. This program was a
one-hour week per week during the 8 weeks. MVPT-3 was applied again afterwards.
Statistical analyses were made with repeated measures Anova with Benferronni Correction.
Results: According to the results each statistical significance value was accepted lower than
0.025. The OTP is more effective at the point of resolution of the problems experienced by
the children with dysgraphia in the VP process than the individual support education.
Conclusion: As a result, it was seen that the application of individual OTP aiming the
development of VP skills and the application of individual education programs increased the
VP of children with dysgraphia.
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Vision and movement –it matters! -clinical reasoning in childhood aquired unilateral
cerebral palsy- a case report
L. Klimont-Fjøsne, M. Berg.
Akershus University Hospital, Dept. of Paediatric and Adolescent Medicine, Oslo, Norway.
Introduction
Individuals with cerebral palsy demonstrate a wide variation in clinical picture and responce
to training. The objective of the presentation was to use a clinical reasoning framework to
provide basis for patient-individualized community based intensive training.
Case presentation and method
Patient: 2 years 6 m old girl with acquired left side hemiplegia results from the brain tumor
surgery at the age of 6th months.
Motor functions were evaluated with GMFM 66 test, assesment of tone and qualitative
description of patterns of posture and movement.
Communication function were evaluated with MacArthur-Bates Communicative Inventory,
Play and Observation Chart.
Investigators hypothesized that sensory neglect especially functional visual disturbances such
as limited visual field, disturbances in contrast sensitivity and follow-up eye movements
largely resticted her motor functions, play and communication abilities.
Intensive training program was applied 5 days per week, twice a day by a transdisciplinary
team and carried out in structured visually adapted evironment.
Results
After 4 weeks of intensive training programme significant improvment both in motor and
communication functions were recorded. Results of GMFM test showed improvment in all
dimentions: B: 71,7 vs 63,3 D: 17,% vs 12,8% and E: 4,2% vs 0
Conclusions
Huge variation in clinical picture and functional level in individuals with cerebral palsy as
well as contextual variables make it necessary to use clinical reasoning behind therapis`s
decision making process and direct clinician`s actions. Structured and visually adapted
environment had a significant immpact on patiens motor function and communicationinteraction abilities.
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Family Engagement in Goal Setting for Children with Neurodevelopmental disabilities.
J. Anison1, E. Rameckers2, G. Ferguson1.
1
University of Cape Town, Cape Town, South Africa; 2Maastricht University, Maastricht,
Netherlands.
Introduction:
Family engagement in goal setting sets the stage for a family centred rehabilitation. The
primary aim of this research was to identify the relationship between the level of severity and
family level of engagement in goal setting.
Patients and Method:
One-hundred and eighty-three goals were extracted from electronic records of 92 children
(M=6.3 ± 3.4 years, Range= 2-14 years) with mild, moderate and severe neurodevelopmental
disabilities using a cross-sectional descriptive study by the treating physical therapists. The
level of parental collaboration in goal setting for each goal was rated by adapted ‘Family level
of engagement in goal setting’ scale.
Results:
Out of 183 goals, 16% (n=30) were mild, 29% (n=53) were moderate and 55% (n=100) were
severe. Therapist rated the parental engagement in goal setting for 78 goals (43%) as minimal,
96 goals (52%) as moderate and nine goals (5%) as good. None of the goals were rated in ‘
very good’ and ‘excellent’ level of engagement. Engagement in goal setting showed
significant association with severity levels (p=0.010). Out of the 78 goals with minimal
engagement, 10% were mild, 28% were moderate and 62% were severe. Out of 96 goals with
moderate engagement, 17% were mild, 31% moderate and 52% severe. Out of the 9 goals
with good engagement, 56% were mild, 22% moderate and 22% severe.
Conclusion:
Minimal to moderate engagement in goal setting was noted in children under severe
category whereas Good engagement in goal setting was noted for those children under the
mild category of severity.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

P-241
Inter-relation between hand functioning, cognition and quality of life of CP children: 3year prospective randomized study
T. Voloshyn.
ICR, Truskavets, Ukraine.
Introduction. It is not cost-efficient, especially for low-income countries, to involve all medical
staff and use wide variety of diagnostic and intervention tools for every single patient with
cerebral palsy(CP). Having knowledge on pivotal manifestations of CP and what are they
related to would ease implementation of multidirectional approach in practice.
Patients and Methods. 601 children aged 2 to 17years(mean‒6years5months) with CP(G80):
examined by 3 independent doctors. 56%males, 44%females. Randomized blinded assessment.
Fine hand function assessed by “9-hole peg” test, “Box and Blocks” test, dynamometry.
Intellectual functioning assessment (Raven Matrices, Stanford-Binet cognitive tests). Quality
of life (QoL) assessment according to Caregiver Priorities and Child Health Index of Life with
Disabilities (CPCHILD).
Results. ICC coefficient was reliable‒0.92(95% CI:0.89–0.95). The mean QoL score for
children GMFCS levels I and II was 58.4(SD16.5), for GMFCS III,IV and V children‒
22.2(SD13.4). QoL was more related to fine hand functioning (positive bond,r=0,344) than to
cognition (positive bond,r=0,292). There was a strong correlation bond between fine hand
functioning and cognition(r=0,663). In case fine hand function improved positive changes in
cognition were observed in 74% of subjects(p<0,05). Correlation between grasp power and IQ
was weak(r=0,184). Also grasp power improvement was slightly related to QoL(r=0,101).
Conclusion. Most important part of the research was the benefit from finding out bond between
cognition, hand functioning and quality of life. Positive changes in fine hand functioning
improve QoL even more that changes in cognition. So training of fine motor skills should be
given a priority in case of limited rehabilitation resources.
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Physical Therapy intervention and the implementation of a low-cost mobility device for
improving participation in pre-school children with Cerebral Palsy: a case series
S. Pacheco Da Costa, S. Nebreda López, S. Maldonado Bascón.
Universidad de Alcalá, Alcalá de Henares - Madrid, Spain.
Introduction: Participation in home, school and community activities is very important to
preschool children with Cerebral Palsy and their families. Children with significant selfmobility limitations have difficulties during pre-school stage as the classroom may be a
particularly difficult environment in order to learn to fully interact with their peers. For this
reason, early Physical Therapy interventions and assisted mobility devices implementation
play an important role for preschool children with Cerebral palsy, because it helps them to
achieve greater independence, autonomy, self-confidence and participation improvement
Patients and Methods: this case series was developed with 3 preschool girls (3-4 years old)
with Cerebral Palsy (Gross Motor Function Classification System III; Manual Ability
Classification System III; Communication Function Classification System I). Physical
Therapy intervention consisted of a home and preschool program combined with training
sessions with a low-cost assisted mobility device during 8 months, 3 times a week. Primary
was participation (Goal Attainment Scaling); secundary outcomes were walking speed (10Meter Walking Test); and gross motor function (Gross Motor Function Measure).
Results: there was a better than expected participation improvement (Goal Attainment
Scaling = +2); an increase in walking speed (mean -16 seconds) and a clinically important
difference in gross motor function (more than 3% increase in dimensions E and F of Gross
Motor Function Measure) in all the subjects.
Conclusions: The proposed intervention had a positive effect on participation at school and
community activities in preschool children with Cerebral Palsy.
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What are the perspectives of Australian Speech-Language Pathologists (SLPs) who
assess and treat children with neurodisability who drool anteriorly?
M. Mcinerney1, D. Reddihough2, P. Carding3, C. Imms4.
1
Australian Catholic University, Sydney, Australia; 2Murdoch Children's Research Institutei,
Melbourne, Australia; 3Oxford Brookes University, London, United Kingdom; 4Murdoch
Children's Research Institute, Melbourne, Australia.
Purpose: In the absence of evidence-based guidelines, this study sought to understand current
speech-language patholo- gists’ (SLPs) practice when treating drooling in children with a
neurodisability.
Method: Descriptive research using cross-sectional survey methodology. Online survey
methods were used to obtain spe- cific information on Australian SLPs’ self-reported
assessment and treatment practices relative to working with children with neurodisability who
drool. Questions focussed on level of expertise, treatment approaches and barriers to
evidence- based practice (EBP) in this area. Participants were sourced through three targeted
associations/organisations. Data were analysed using descriptive and non-parametric
statistics.
Result: Participants were Australian SLPs who had recent experience working with children
with neurodisability who drool (n1⁄468). They favoured informal rather than formal methods
for assessment. Preferred treatment techniques included behavioural intervention methods
(46–53%) and modifying positioning (43.3%). Client suitability dominated reasoning
regarding treatment selection (60%) with 57% of SLPs reporting EBP barriers.
Conclusion: Drooling was perceived to be a complex practice area for which SLPs desire
additional education. Despite availability, valid and reliable assessments of drooling were not
commonly used. Clinicians have limited evidence to sup- port their practice: further research
is needed to establish evidence-based treatments for drooling.
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Addressing Scars During Growth with Elastic Therapeutic Tape important?
E. De Ru.
GoPhysio, Leeuwarden, Netherlands.
Introduction: That we need skin mobility to move and breath normally is often unknown or
underestimated. Skin moves in specific physiological movement directions and scarring can
hinder movement and breathing. Scarring especially in the trunk, can have detrimental effects
on the growing body of every child. Skin is divided into skin units and scars also effect the
whole surrounding area. The question posed is, can we address scars with tape, and should
we?
Patients and methods: A Scoping Review was conducted looking for studies of skin
movement and the effects of scarring on the human body studies looking into the effects of
taping scars in a number of languages were also included. Expert clinicians and patients were
asked for their opinions.
Results: The Gold Standard for scar taping is silicon tape. Preliminary evidence of the effect
of elastic tape suggests it is now also considered beneficial for scar management. The results
of various case studies and patient reports by colleagues show effect and are presented.
Conclusion: tape has been found to be effective in increased local mobility and often times
even in adjacent body parts. Positive effects on the remodelling phase have been reported.
Elastic therapeutic tape for scar management and movement enhancement is cost effective
and worth trialling.
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Maintaing Symmetry and Mobility: Preventative Physiotherapy for Children with
Developing Spinal and Thoracic Malformation.
E. De Ru.
GoPhysio, Leeuwarden, Netherlands.
Introduction Maintaining Symmetry & Mobility is a problem for many children with a
Neuromuscular or Syndromic Scoliosis. We need to consider the effects of gravity on the
growing spine, pelvis and thorax. Preventative measures need to be taken on time. Awareness
of age of onset which differs per disorder, and the negative influence on bone growth related
to soft tissue compression and pull needs to be highlighted
Patients and methods A Scoping Review of the literature was conducted. A number of
disorder-related search terms were used in various languages. The expert clinicians’
perspectives and the patient feedback were collected through a survey of both. Risk factors,
most relevant symptoms and treatment options were collected.
Results The need to counter the effects of gravity on the spine, pelvis and thorax cannot be
emphasized enough. Various disorders present differently and treatment options therefor
also. Postural control, night time positioning and the absolute need to move and be moved
into various positions much more than is currently normal practice was found to be a must.
Various braces, custom-made seats and standers, custom made suits and therapeutic
positioning options are mentioned. Problems related to central hypotonia, the prevention of
hip migration and pelvic obliquity are all addressed
Conclusion
The need to mobilize, maintain mobility, strengthen, relieve pain and treat every child with
compassion and knowledge is clear. We need to listen to parents, empower and include them
as experts in every MD team.
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Removable hip abduction casts as adjunctive treatment to botulinum toxin-A in children
with spasticity in the hip adductor muscle group: feasible and effective?
A. Tears1, K. Wood1, Y. Dealwis1, H. Rowland1, P. Maher2, A. Devlin1.
1
The Great North Children's Hospital, Newcastle upon Tyne, United Kingdom; 2Royal
Victoria Infirmary, Newcastle upon Tyne, United Kingdom.
Introduction
Hip adductor spasticity can negatively impact postural management, personal care and cause
pain. There is evidence of additive benefits from casting following botulinum toxin-A (BTXA) injections for spastic equinus. In clinical practice, the inconvenience of continuous casting
of more proximal muscles is a challenge.
We report our experience of a removable hip abduction cast following BTX-A injections.
Patients and methods
13 children (mean age 8.1 years; 10 bilateral cerebral palsy GMFCS III-V, 1 HSP, 2 spinal
pathology) were provided with a removable bilateral hip abduction cast following hip
adductor BTX-A injections. Outcomes were assessed at 6-8 weeks through parental report
and clinical assessment.
Results
Parental questionnaires were incomplete in 3/13 and clinical assessment was not achieved in
2/13.
Parental feedback: 7/10 used the cast for >1 hour daily. 9/10 felt it enabled increased time
stretching, with few identified difficulties. 5/7 with the same previous BTX-A injections
reported improved outcomes with casting.
Clinical assessment: Improved passive range of movement (mean R2 increase of 9 degrees)
and dynamic tone (mean R1 increase of 14 degrees) were achieved in 11/11. Treatment goals
were achieved: improved ease of care 5/5, reduced pain 5/5, improved gait 2/2 and improved
standing 1/1.
3 children (with comparable follow-up data) previously had BTX-A into hip adductors
followed by conventional management with comparatively reduced outcomes.
Conclusion
Removable hip abduction casts were a feasible adjunctive treatment to BTX-A targeting hip
adductor muscles with treatment goals achieved in all. Further work comparing outcomes
with and without adjunctive casting is required.
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Absence of neutralizing antibody formation during incobotulinumtoxinA treatment of
spasticity in botulinum toxin-naïve children with cerebral palsy: pooled analysis of three
phase 3 studies
H. Chambers1, P. Kaňovský2, S. Schroeder3, E. Dabrowski4, T. Geister5, A. Hanschmann5, I.
Pulte5, M. Althaus5, M. Banach6, D. Gaebler-Spira7, F. Heinen3.
1
Rady Children's Hospital, San Diego, United States; 2University Hospital Olomouc,
Olomouc, Czech Republic; 3LMU | Klinikum der Universität München | Dr. von Haunersches
Kinderspital, Munich, Germany; 4Beaumont Pediatric Physical Medicine & Rehabilitation –
Royal Oak, Royal Oak, United States; 5Merz Pharmaceuticals GmbH, Frankfurt am Main,
Germany; 6Jagiellonian University Medical College, Krakow, Poland; 7Shirley Ryan
AbilityLab, Northwestern Feinberg School of Medicine, Chicago, United States.
Introduction: The development of neutralizing antibodies (NAbs) has been linked to
secondary non-response to botulinum neurotoxin type A (BoNT-A) injections. This may be of
special concern when treating conditions like pediatric spasticity. We investigated NAb
formation in three large Phase 3 studies with incobotulinumtoxinA, a BoNT-A lacking
complexing proteins, in children/adolescents with cerebral palsy (CP).
Patients and Methods: Patients with lower-limb (LL), upper-limb (UL), or combined LL/UL
spasticity (2–17 years; uni- or bilateral CP; Ashworth Scale score ≥2 in clinical patterns for
treatment) received total body weight incobotulinumtoxinA ≤16–20 U/kg (max. 400–500 U)
depending on the study (TIM: NCT01893411; TIMO: NCT01905683; XARA:
NCT02002884) and Gross Motor Function Classification System level I–V, for up to six
injection cycles (ICs). Occurrence of NAbs against BoNT-A was investigated in those ≥21 kg
at screening and end of study. Blood samples were analyzed using a fluorescence
immunoassay (FIA) for antibodies; positive samples were tested for NAbs using a
hemidiaphragm assay.
Results: 907 patients received treatment. 386/403 (95.8%) and 318/422 (75.4%) with
bodyweight ≥21 kg were tested using FIA at screening and end of study, respectively.
150/403 (37.2%) and 167/422 (39.6%) were toxin-naïve. Eleven patients tested positive for
NAbs at screening and/or end of study, all of whom had previously been treated with other
BoNT-As (onabotulinumtoxinA/abobotulinumtoxinA). No patient developed a secondary
non-response to incobotulinumtoxinA. No toxin-naïve patients developed NAbs after
incobotulinumtoxinA treatment.
Conclusions: NAb formation was not observed in toxin-naïve children/adolescents with CP
treated with up to six ICs of incobotulinumtoxinA.
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Introduction: The effects of incobotulinumtoxinA on lower limb (LL) spasticity-related pain
(SRP) over multiple treatment cycles (ICs) in children/adolescents (C/As) with cerebral palsy
(CP) were analyzed using pooled data from three prospective phase 3 trials.
Patients and Methods: C/As aged 2–17 years with CP-associated LL spasticity received
incobotulinumtoxinA for 4 ICs. SRP was assessed with the Questionnaire on Pain caused by
Spasticity (QPS) using C/A- (direct or via interviewer) and parent/caregiver (P/C)-completed
LL modules. The pain population included all C/As with a key QPS item score >0 at baseline;
post-baseline scores of 0 indicated complete pain relief.
Results: Data from 331 C/As and 841 P/Cs with data for at least one key QPS item were
included. LL general SRP was reported by 178 C/As at baseline; 35.3%/49.4% of patients
treated with incobotulinumtoxinA were pain-free by week 4 of IC1/IC4 (p<0.001 vs baseline
for all ICs), at which times C/A-reported mean LL QPS general item intensity scores had
improved by 2.1/2.8 points (p<0.001 vs baseline for all ICs). P/Cs observed LL general SRP
in 568 C/As at baseline; 25.2%/34.1% of patients treated with incobotulinumtoxinA were
pain-free by week 4 of IC1/IC4 (p<0.001 vs baseline for all ICs). C/A-reported and P/Cobserved improvements were generally greater with demanding tasks than at rest and more
pronounced with increasing incobotulinumtoxinA ICs.
Conclusion: In addition to muscle tone regulation, incobotulinumtoxinA provides sustained
pain relief across multiple ICs for children with CP and LL SRP, even when they were
engaged in demanding tasks.
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Introduction: The effects of incobotulinumtoxinA on upper limb (UL) spasticity-related pain
(SRP) over multiple treatment cycles (ICs) in children/adolescents (C/As) with cerebral palsy
(CP) were analyzed using pooled data from two prospective phase 3 trials.
Patients and Methods: C/As aged 2–17 years with CP-associated UL spasticity received
incobotulinumtoxinA for 4 ICs. SRP was assessed with the Questionnaire on Pain caused by
Spasticity (QPS) using C/A- (direct or via interviewer) and parent/caregiver (P/C)-completed
UL modules. The pain population included all C/As with a key QPS item score >0 at baseline;
post-baseline scores of 0 indicated complete pain relief.
Results: Data from 155 C/As and 444 P/Cs with data for at least one key QPS item were
included. UL general SRP was reported by 69 C/As at baseline; 39.7%/41.8% of patients
treated with incobotulinumtoxinA were pain-free by week 4 of IC1/IC4 (p<0.001 vs baseline
for all ICs), at which times C/A-reported mean UL QPS general item intensity scores had
improved by 1.7/2.2 points (p<0.001 vs baseline for all ICs). P/Cs observed UL general SRP
in 294 C/As at baseline; 28.3%/38.2% of patients treated with incobotulinumtoxinA were
pain-free by week 4 of IC1/IC4 (p<0.001 vs baseline for all ICs). C/A-reported and P/Cobserved improvements were generally greater with demanding tasks than at rest and more
pronounced with increasing incobotulinumtoxinA ICs.
Conclusion: In addition to muscle tone regulation, incobotulinumtoxinA provided sustained
pain relief across multiple ICs for children with CP and UL SRP, even when they were
engaged in demanding tasks.
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Introduction: Satellite cells (SC) are muscle-specific stem cells that facilitate postnatal
development and repair. Children with CP have impaired muscle growth and develop
contractures. We investigated if SC characteristics differs between contractured and noncontractured muscles and across GMFCS functional levels in children with CP.
Patients and Methods: Thirty-six children participated in this study (CP: mean age
11.32  0.57, sex: 22 male, 12 female, GMFCS: I-V, TD: mean age 13.50  0.76, sex: 3 male,
3 female). Muscle biopsies (n=40) were obtained from vastus lateralis (TD and CP),
adductors and gastrocnemius (CP) during surgery for contractures (CP) or for ACL repair
(TD). Muscle cross-sections were immunohistochemically labeled for Pax7, Dystrophin,
MHC-1, DAPI, Ki67, MyoD in 2-3 serial sections.
Results: Non-contractured muscles (VL) in children with CP have overall lower SC
abundance and a higher percentage of activated SCs compared to TD children (10.1  2.0 vs.
19.7  8.5 SC/100 fibers, p<0.05) (3.9  2.5 vs. 1.3  2.01 % activated SCs,
p<0.05). Contractured muscles exhibited higher SC abundance with lower percentage of
activated SCs compared to non-contractured muscles (16  4.4 vs. 10.1  2 SC/100 fibers,
p<0.05) (0.6  0.8 vs. 3.9  2.5 % activated SCs p<0.05). SC abundance was similar across
GMFCS levels.
Conclusion: SCs of CP contractured muscle appear to be abundant but have lower myogenic
potential compared to non-contractured muscles. These SCs may contain an exasperated
intrinsic cell deficiency disallowing them from progressing into proliferative/differentiative
stages in attempts to facilitate growth.
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Introduction: This analysis determined the prevalence and intensity of spasticity-related pain
(SRP) in children/adolescents (C/As) with cerebral palsy (CP).
Patients and Methods: Baseline data from the prospective incobotulinumtoxinA trials TIM,
TIMO and XARA were pooled. In all three studies, SRP was assessed in C/As aged 2–17
years with lower limb (LL) and/or upper limb (UL) spasticity using the Questionnaire on Pain
caused by Spasticity (QPS); both self-reports (direct or via interviewer) and parent/caregiver
(P/C) observer reports were included. A C/A was considered to have SRP if any QPS key
item score was rated >0 at baseline. Individual QPS modules were descriptively analyzed.
Results: At baseline, 331 and 155 C/As and 841 and 444 P/Cs completed at least one item of
the relevant LL and UL QPS module, respectively. The presence of LL or UL SRP with at
least one activity at baseline was respectively reported by 81.9% and 69.7% of C/As and
observed by 85.9% and 77.7% of P/Cs. For both LL and UL SRP, frequency and intensity
were higher with more demanding activities, irrespective of who completed the QPS. P/Cs
indicated that SRP altered many of their child’s behaviors, such as activity level, posture,
mood, facial expression, eating, sleeping and interactions with others.
Conclusion: This pooled analysis indicates that most C/As with CP and LL and/or UL
spasticity experience SRP, which is associated with more demanding activities. This
emphasizes the need for effective, early and long-term pain management in C/As with CP.
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in children with cerebral palsy: An ICF based systematic review
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Introduction: Power training can be a promising approach to improve function in daily living
activities. This systematic review investigates the effect of power exercises on the
International Classification of Functioning (ICF) components as body structure and function,
activity and participation in children with Cerebral Palsy (CP) compared to alternative
training programs.
Methods: MEDLINE (PubMed), Web of Science, and Cochrane Library were searched until
August 30, 2021. Methodological quality and evidence synthesis were assessed by two
independent reviewers using the Cochrane Risk of Bias Tools and Modified Bakker Scale.
Results: Ten studies met the inclusion criteria. The overall risk of bias of four randomized
clinical trials was low, one had some concerns and two were rated as high. All three nonrandomised studies had moderate risk of bias. Moderate evidence that power exercises
increased walking speed, activities of daily living, muscle strength and enhanced gross motor
function more than routine physical therapy program was found and without any adverse
events.
Conclusion: The lack of stronger evidence for power training interventions to improve body
structures, body functions, activity and participation domain of ICF in children with CP might
be explained by the differences in training protocols and degree to which these meet the
physiological definition of power, different methods of measuring power, limited durations of
training, and relative effectiveness of control interventions. Future research should also focus
on the effect of power exercises on the ICF participation domain.
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Introduction Primary analysis of this randomized, controlled study confirmed
abobotulinumtoxinA (aboBoNT-A 8 and 16 U/kg) significantly reduced upper-limb
hypertonia vs the 2U/kg low-dose control. However, the impact of prior BoNT injections on
treatment outcomes remains largely unexplored.
Patients and methods We present subgroup analyses from a phase 3 study
(NCT02106351) conducted in children (2-17y) with cerebral palsy and spasticity in ≥1 upperlimb. In Cycle 1, 210 children were randomized to treatment with aboBoNT-A 2, 8 or 16
U/kg in the primary target muscle group (PTMG; elbow/wrist flexors) and additional upperlimb muscles. Children could be BoNT-naïve or previously treated (with any BoNT).
Results In the mITT population, 138 children had been previously treated and 70 were
BoNT-naïve. At Wk6, previously treated children showed mean±SD reductions vs baseline in
modified Ashworth scale (MASPTMG) scores of -1.4±1.0 (n=45), -1.9±0.9 (n=47) and -2.0±1.0
(n=46) in the 2, 8 and 16 U/kg groups, respectively. Children who were BoNT-naïve showed
MASPTMG reductions of -1.5±1.2 (n=24), -2.0±1.3 (n=22) and -2.7±0.7 (n=24), respectively.
Treatment differences were significant vs low-dose control for both subgroups treated with
aboBoNT-A 16U/kg and for the 8U/kg previously-treated subgroup. All subgroups improved
according to Physicians Global Assessment. Adverse events (combined doses) were reported
in 52.8% and 58.0% of the BoNT-naïve and previously-treated groups (most were unrelated
to treatment); 8 children reported muscular weakness (all had prior BoNT treatment).
Conclusion These results demonstrate similar aboBoNT-A efficacy and safety profiles in
children with upper-limb spasticity who are naïve to BoNT treatment vs those previously
treated.
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Introduction:
Cerebral palsy (CP) is the leading cause of spasticity in childhood and botulinum toxin (btx)
is an important part of its treatment. However, there is scarce literature on the uses and
objectives of use in adult patients with CP.
The aim of our study was to evaluate the use of BTX in a group of adult patients with CP ,
with special emphasis on the objectives of its use and rate of discontinuation.
Methods:
We carried out a retrospective longitudinal study.
Results :
A total of 77 patients followed during the last 5 years in our Physical Medicine and
Rehabilitation department. Mean age was 25 years old, 62% were men. The number of
participants by GMFCS level were: I, II, II: 57.9% and IV, V: 42.1%.
The goals of treatment in adulthood in patients with GMFCS IV and V were improvement of
pain and / or improvement of ease of care. In patients with GMFCS type I, II, III, improving
gait speed, avoiding stumble and falls, and improving gait stability, were the most frequent
objectives.
68.8% of the participants started treatment during childhood. At the time of the study, 75.3%
of the patients continued their treatment with botulinum toxin, with a median duration of
treatment of 12 years.
Conclusion:
In our sample of CP patients there appears to be a high rate of continuity of treatment from
infancy to adulthood.
Dropouts are more related to milder forms, unilateral forms, and patients who started
treatment late.
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Introduction: IncobotulinumtoxinA - a complexing-protein-free botulinum neurotoxin type
A - has been studied in adults with neurological disorders.
Patients and Methods: SIPEXI (NCT02270736) was a Phase III, prospective, randomized,
double-blind, placebo-controlled, parallel-group, multicentre study with an open-label
extension (OLEX) conducted at 28 sites in Europe and Russia. Children/adolescents (2–17
years) with chronic troublesome sialorrhea associated with neurological disorders and/or
intellectual disability, and severe drooling (Modified Teacher’s Drooling Scale rating ≥6)
were recruited. 6- to 17-year-olds were randomized 2:1 to receive ~2 U/kg body weight (BW)
of incobotulinumtoxinA (fixed total dose 75 U for those ≥30kg BW) or matching placebo in
the main phase (MP). Participants aged 2–5 years only received incobotulinumtoxinA. All
participants received three further incobotulinumtoxinA injection cycles (IC) according to the
above-mentioned weight-adjusted dosing scheme. The co-primary efficacy endpoints were
unstimulated Salivary Flow Rate (uSFR) change from baseline to Week 4 and carer’s Global
Impression of Change Scale (GICS) score at Week 4.
Results: 256 participants were randomized. 247 participants from the MP entered the OLEX;
222 (89.9%) completed all three ICs. Treatment with incobotulinumtoxinA was statistically
significantly superior to placebo in both uSFR change from baseline to Week 4 and
improvement in carer’s GICS score at Week 4. IncobotulinumtoxinA showed a good overall
safety profile. No major differences were observed in treatment-emergent adverse event
(TEAE) incidence between groups in the MP, and TEAEs did not increase with increasing
number of ICs.
Conclusions: IncobotulinumtoxinA is effective and well tolerated for treating children and
adolescents with chronic troublesome sialorrhea.
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Introduction
This study presents the data collected in the Spasticity Unit of Hospital Universitari Mútua
Terrassa (Barcelona), during 21 years.
Patients and methods
The data from 74 patients diagnosed with Cerebral Palsy (CP) and treated with Botulinum
Toxin type A (BoNTA) between 1999 and 2019 were collected.
The patients were divided in 2 subgroups according to the Gross Motor Functional
Classification System Scale (GMFCS). One group corresponded to patients with walking
ability (GMFCS-I-II-III, 54 patients), and the other group correspond to patients with walking
inability (GMFCS-IV-V, 20 patients).
Results
Most patients were younger than 14 years old when BoNTA was first supplied. A total of 448
treatments were performed, 56% in GMFCS-I-II-III.
The percentage of patients who received more than one reinjection was 72% in GMFCS-I-IIIII (up to 17 reinjections) and 90% in GMFCS-IV-V (up to 24 reinjections).
Between 1999 and 2003, an annual average of 3.8 injections was performed in patients with
GMFCS-I-II-III and 0.2 in patients with GMFSC-IV-V. In the last 6 years, 16 injections were
made annually in GMFCS-I-II-III and 16.5 in GMFSC-IV-V.
The mean time interval between reinjections is shorter in GMFCS-IV-V compared to patients
in the GMFCS-I-II-III group (9.2 vs. 11.3 months).
Conclusions
The evolution of the use of BoNTA has change over the years. This switch suggests that the
increase of the use of BoNTA in those patients unable to walk have palliative goals; in
contrast with the use in patients with better capacities, where the main goal is to improve
functionality.
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Introduction: It is propose to carry out a bibliographic review of the physiotherapy
treatment, with therapeutic exercise, after botulinum toxin infiltration in the lower limb.
Patients and methods: Three electronics databases were systematically searched (PubMed,
Google academic and Cochrane databases). Included studies were randomized clinical trials
during the five last years (from october 2016 to october 2021) for children and adolescents
with cerebral palsy who receiving injections BoNT-A. Exclusion criteria included studies
using BONT-A injections for lower limb spasticity management but without exercise as a
therapeutic intervention.
Results: The patients included in this review showed improvements in motor control, muscle
strength, motor recruitment, gait variables (tempor-spatial parametresand gait kinematics),
spatiotemporal parameters of gait, gait pattern, range of motion and reduction of spasticity in
the gastrocnemius muscles.
Conclusion: According with the literature inlcuded in this review the combined treatment
with active physical therapy interventions and BONT-A injections is an effective intervention
in children with cerebral palsy. The combination avoids some of the side effects related to
BONT-A injections such us musche atrophy, weakness and possible gait deterioration.
However, more literature is required for a robust recomendation of this treatment approach.
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Introduction
Early diagnosis and appropriate treatment of developmental dysplasia of the hip (DDH) are
essential for optimal clinical outcome. Currently, late diagnosis in developed countries is
exceptional due to the screening programs.
In this study we describe a case of late diagnosis of DDH who required surgical treatment.
Methods
A 3-year-and-4-month-old boy, from Armenia, was referred to our children's Rehabilitation
deparment after being diagnosed of bilateral dislocation at 2-year-and-9-month-old.
Surgical treatment: open reduction, Salter's osteotomy, femoral derotation and percutaneous
adductor tenotomy. Pelvic cast immobilization for 6 weeks after surgery.
First examination in Rehabilitation: attitude in hip abduction and knee flexion. Passive range
of motion (ROM): complete in ankles, limited knees extension (-30°), hips not assessable
(poor collaboration). Prone position: performs hips and knees flexion with intention to crawl.
Results
An intensive rehabilitation program was carried out (to gain ROM, progressive strengthening,
gait re-education). Due to patient's pain and poor collaboration, Anesthesia prescribed
tramadol and clonazepam before each session.
An elastic strap was prescribed aimed at forcing hip adduction; a molded plaster seat to
promote lumbar hyperlordosis and knee extension splints to facilitate standing.
Eight months later: attitude in hip external rotation. Passive ROM of hips, knees and ankles
preserved except for hip internal rotation (0°). Heel-toe gait with hip external rotation and
knee varus; minimal Trendelenburg. Muscle balance preserved.
Conclusions
Late diagnosis of DDH requires aggressive treatments and increases the probability of
functional sequelae.
Rehabilitation process is longer and more painful in such cases but essential to optimize
functional prognosis.
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Introduction: This pooled analysis assessed incobotulinumtoxinA efficacy in lower-limb
(LL) and upper-limb (UL) spasticity in children/adolescents with cerebral palsy (CP) Gross
Motor Function Classification System (GMFCS) levels I-V using data from the first
controlled injection cycle of 2 Phase 3 studies, TIM (NCT01893411) and XARA
(NCT02002884).
Patients and Methods: Ambulant and non-ambulant patients (2–17 years of age; uni- or
bilateral CP; Ashworth Scale [AS] score ≥2 in clinical patterns for treatment) were
randomized (2:1:1) to 8, 6, or 2 U incobotulinumtoxinA/kg body weight (BW), maximum
200, 150, 50 U per LL in TIM and per UL in XARA. Additional multipattern treatment was
allowed (total body doses up to 16-20 U/kg BW [≤400–500 U] depending on study). Changes
from baseline in AS and Global Impression of Change Scale (GICS) scores at Week 4 were
assessed.
Results: 603 patients with LL treatment from both studies (27.2% GMFCS IV-V) and 350
patients with UL treatment from XARA (30.9% GMFCS IV-V) were included. Improvements
in AS score for the main LL and UL clinical patterns were seen with all incobotulinumtoxinA
doses at Week 4 (all P<0.0001 vs baseline except adducted thigh at 8 U/kg). Significantly
greater improvement in AS score for the main UL clinical pattern was noted in the 8 versus
the 2 U/kg dose group (P=0.004). Investigators’, child/adolescents’ and parent/caregivers’
GICS scores confirmed improvement in LL and UL spasticity at Week 4.
Conclusions: IncobotulinumtoxinA effectively treats multipattern LL and UL spasticity in
pediatric patients with CP (GMFCS I-V).
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Introduction: We conducted a pooled analysis of the efficacy and safety of
incobotulinumtoxinA for treating lower-limb (LL) and upper-limb (UL) spasticity in
children/adolescents with cerebral palsy (CP), Gross Motor Function Classification System
(GMFCS) level IV or V, using data from the first injection cycle in two randomized Phase 3
studies, TIM (NCT01893411) and XARA (NCT02002884).
Patients and Methods: Non-ambulant patients (aged 2–17 years; uni- or bilateral CP;
Ashworth Scale [AS] score ≥2 clinical patterns for treatment) GMFCS level IV or V were
included. Patients were randomized to 8, 6, or 2 U incobotulinumtoxinA/kg body weight,
maximum 200, 150, 50 U per LL in TIM and per UL in XARA. Additional treatment (total
body doses up to 16 U/kg [≤400 U] was allowed in both studies. Changes from baseline in AS
score and Global Impression of Change Scale (GICS) scores at Week 4 ( LL, TIM and
XARA) and (UL, XARA) were assessed.
Results: 164 patients had LL and 108 had UL treatment. Statistically significant
improvements in AS score for the pes equinus and flexed elbow/wrist and investigator’s
GICS for the LL and UL were seen with all incobotulinumtoxinA doses at Week 4 (P<0.0001
vs baseline).
The most common AEs were nasopharyngitis (7.0%) and pharyngitis (3.2%). Few treatmentrelated AEs (n=1), serious AEs (n=5), or AEs of special interest (n=2) occurred.
Conclusions: In children with severe CP (GMFCS level IV or V), incobotulinumtoxinA is
effective, safe, and well-tolerated for treating multipattern/multilevel LL and UL spasticity.
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Safety of incobotulinumtoxinA in multipattern treatment of upper- and lower-limb
spasticity in children/adolescents with cerebral palsy: pooled analysis of 3 large phase 3
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Introduction: We analyzed the safety and tolerability of incobotulinumtoxinA for treating
lower-limb (LL), upper-limb (UL), or combined LL/UL spasticity in ambulant/non-ambulant
children/adolescents with cerebral palsy (CP) using pooled data from 3 large Phase 3 studies.
Patients and Methods: 2–17 years of age Patients (uni- or bilateral CP; Gross Motor
Function Classification System [GMFCS] level I-V; Ashworth Scale [AS] score ≥2 in clinical
patterns for treatment; clinical need for treatment) received incobotulinumtoxinA total body
weight (BW) 16 U/kg (≤400 U) for LL spasticity in 2 injection cycles (ICs) in TIM
(NCT01893411). In TIMO (NCT01905683), TIM completers and new recruits received 4 ICs
with 16–20 U/kg (≤400–500 U) for LL or combined LL/UL spasticity. In XARA
(NCT02002884), patients received 4 ICs with 16–20 U/kg (≤400–500 U) for UL or combined
LL/UL spasticity.
Results: 907 patients received multipattern treatment; 753 patients (83.0%) completed the
studies and received up to 6 ICs. Across all ICs, 363 (40.0%) experienced an adverse event
(AE); 33 (3.6%) had ≥1 treatment-related AE. The most common AEs were nasopharyngitis,
bronchitis, and upper-respiratory tract infection. Serious AEs (SAEs) and AEs of special
interest (AESIs) were reported for 49 (5.4%) and 18 (2.0%) patients, respectively. AESIs
reported in >1 patient were: muscular weakness (6 patients, 0.7%) and dyspnea, constipation,
and dysphagia (3, 0.3% each). No deaths were reported.
Conclusions: IncobotulinumtoxinA was safe and well tolerated for LL, UL, or combined
multipattern treatment over up to 6 ICs in pediatric patients with spasticity (GMFCS levels IV).
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Introduction:
There is a lack of available guidelines for the assessment and rehabilitation management of
Toe Walking (TW) related to Autism spectrum disorder (ASD).
We want to describe our experience in the conservative treatment of Tip-toe walking (TW)
linked to autism spectrum disorder in eleven paediatric patients.
Patients and Methods:
This is an observational and prospective study of 11 children (2-18 years), with TW and ADS
from the neurorehabilitation consultation in a second level hospital between February 2018
and October 2021.
The main variables were passive dorsiflexion range of motion, the percentage of daily time
walking on tiptoe, applied rehabilitation treatments and outcomes.
Results:
We obtained 11 paediatric patients with a diagnosis of TW linked to ASD.
Patients were treated according to the severity of the achilles retraction: in most severe cases
we applied botulinum toxin with splints and physiotherapy, milder cases were treated with
splints or boots with physiotherapy.
In all the patients we have outcomes (8), we found an improvement in the subjective
perception of gait, an improvement or stability in the passive dorsiflexion range of motion ot
the foot and a decrease in the percentage of daily time of gait on tiptoe.
Conclusion:
In all paediatric patients with TW linked to ASD we have outcomess, the conservative
treatment including splints or boots, with or without botulinum toxin according to the severity
of achilles retraction managetd to improve the gait.
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Introduction: Two Phase 3 studies assessed the efficacy/safety of repeated lower-limb (LL)
incobotulinumtoxinA injection for treating multilevel, multipattern spasticity in
children/adolescents with cerebral palsy (CP).
Patients and Methods: Ambulant and non-ambulant patients (2–17 years of age; uni- or
bilateral CP; Ashworth Scale [AS] plantar flexor score ≥2; clinical need for treatment) were
recruited. In TIM (NCT01893411), patients were randomized (2:1:1) to 16, 12, or 4 U
incobotulinumtoxinA/kg body weight (BW, maximum 400, 300, 100 U) for treating two LL
clinical patterns in two ICs. In the open-label TIMO study (NCT01905683), TIM completers
received a further four ICs with 16 U/kg (maximum 400 U). Changes from TIM study
baseline in AS scores and Global Impression of Change Scale (GICS) scores at Week 4 of all
six ICs were assessed.
Results: 124 patients (mean [SD] age 6.3 [4.0] years, BW 21.7 [11.9] kg, 28.2% Gross Motor
Function Classification System IV–V) completed two ICs in TIM and entered TIMO. 107
(86.3%) patients completed TIMO and received a total of six ICs. AS scores for the plantar
flexors, knee flexors, and thigh adductors showed sustained, cumulative improvements from
baseline across all ICs. Investigator’s, child/adolescents’ and parent/caregivers’ GICS scores
confirmed improvement in LL spasticity at Week 4 of each IC. Incidence of Adverse Events
(AE) per IC ranged from 9.2% (IC5)–25.8% (IC2) of patients. AEs did not increase with
increasing IC.
Conclusions: IncobotulinumtoxinA showed sustained efficacy and was well tolerated for up
to six ICs for LL spasticity in children/adolescents with CP.
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Introduction
Objectives
 To estimate the incidence/frequency of dystonia and/or status dystonicus after
acquired brain injury (ABI) admitted to paediatric intensive care unit (PICU).
 To analyse the trajectory of dystonia over 6 months.
Patients and methods
The Children’s Health Ireland at Temple Street PICU electronic database was searched for
key terms related to ABI from January 2016 - March 2021. 643 PICU episodes (580 patients)
met the search criteria. Clinical data of these patients pertinent to dystonia, treatment, and
outcomes were recorded for analysis.
Results
Traumatic brain injury (TBI) was the most frequent ABI (18.7%), followed by CNS infection
(16.6%). Twelve patients developed dystonia following ABI with an overall incidence of
2.1% (6.4% incidence after TBI). All twelve patients had a severe injury (≤GCS 8) at PICU
admission and all twelve developed dystonia within the first month following ABI. Status
dystonicus developed in 25%. Emergency neurosurgical intervention was required in 25%.
The most commonly used medical therapies included clonidine (n=10), baclofen (n=10),
gabapentin (n=5), and trihexyphenidyl (n=2). Outcomes at 6-month follow-up varied. One
patient had died, 72.7% still required medication, and rehabilitation had made functional
improvements in some patients.
Conclusion
The incidence of dystonia following ABI is 2.1% overall and 6.4 % following TBI. Dystonia
typically emerged within a month of ABI and persisted in the majority. Our patient cohort
displayed variable outcomes, although the sample size is small. We hypothesize that dystonia
was under-recognised and that the true number of patients who developed dystonia following
ABI is greater than recorded.
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Prevalence and determinants of hip pain in quadriplegic cerebral palsy patients: a
retrospective cohort study.
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Introduction: Hip pain is common in children affected by cerebral palsy (CP), particularly at
GMFCS level IV-V. It is associated to hip displacement, and relates to the migration
percentage (MP). Early reconstructive surgery reduces the MP and prevent dislocation, but
demonstrates high rates of recurrence and, still, the prevalence of hip pain is high. In our
practice, reconstructive surgery is not a systematic choice, in these frail children, because of
possible risks and fall-outs. The purpose of our study was to investigate the prevalence of hip
pain in our population and its determinants.
Patients and methods: This single-centre retrospective cohort study included patients with
spastic or dyskinetic CP, GMFCS level IV or V, age 0-18, referred to our Unit before March
2020, with at least one pelvic radiography. Hip pain was reported as a dichotomous variable
(pain/no pain), based on explicit complaints or observed nonverbal indicators. The following
information was also collected: sex, CP subtype, GMFCS level, drug-resistant epilepsy, MP,
age, lumbar scoliosis, previous botulinum or hip surgery, oral or intrathecal baclofen, use of
walking or standing devices. Multivariate logistic stepwise regression was performed, and
descriptive statistics are provided.
Results: The overall prevalence of hip pain in our sample is 3.5% and 8.9% children showed
hip pain, at least once. Age, sex, MP and lumbar scoliosis were significant independent
determinants of hip pain.
Conclusions: Our findings suggest a change in perspective, while considering hip
displacement in non-ambulatory CP patients, prioritizing avoidance of pain.
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Use of Elastic Therapeutic Tape to Address Pain and Discomfort of children in
Palliative Care
E. De Ru.
GoPhysio, Leeuwarden, Netherlands.
Introduction A recent study highlighted the lack of knowledge and need for training of
physiotherapists working In palliative care. As therapy often needs to be adjusted to the
situation at hand a multi-disciplinary team approach is welcomed but not always available.
Non aggressive methods to address pain and discomfort are much preferred in this situation.
The proper use of elastic therapeutic tape has been shown to be effective to relieve pain,
address abdominal discomfort and breathlessness.
The author has used tape for terminally ill patients and has experienced the positive results in
both children and adults.
Patients and methods A scoping review of all the literature regarding the use of elastic
therapeutic tape in palliative care of both the adult and the paediatric patients was conducted.
Very little was found and therefor various experts were consulted.
Results Most articles were related to the adult population. The main topic of these studies was
pain, dyspneu, cancer related fatigue, lymphoedema, abdominal discomfort and fractures.
The literature looking at children addressed the use of tape for dysphagia, siallorrhea and
fractures.
Conclusions
Outcomes of various studies and information from experts show that using tape has been
effective to:
support pain caused by spontaneous fracture of clavicle and floating ribs.
address lymphoedema of bedridden cancer patients relieving discomfort, itching and pain.
address sialorrhea helping patients with feeding and drinking difficulties.
address breathlessness resulting in less lung infections.
address abdominal discomfort.
Research outcomes and expert opinion show that using elastic therapeutic taping is effective
and safe.
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Introduction: Youth with physical disabilities face multiple challenges, and research indicates
that mental health problems in this population are prevalent. However, rehabilitation services
are seldom organized in such a way to address mental health needs. This scoping review
aimed to map and synthesize current evidence related to the organization and delivery of
services for youth with a co-occurring physical disability and emerging mental health problem
(e.g., symptoms of depression, anxiety or diagnosed mental disorder).
Patients and Methods: Four databases (Medline, PsycINFO, CINAHL, Embase) were
consulted for peer-reviewed scientific articles in French or English published between 2000
and 2021. Articles were included if they addressed: 1) youth aged 15 to 24 with a childhoodonset physical disability, 2) mental health problems, and 3) healthcare service organization or
delivery. Documents were screened and extracted by 2 reviewers.
Results: 16 peer-reviewed articles (from 1011 identified) met all inclusion criteria. They were
primarily from the United States (9/16), and included quantitative (6), qualitative (5),
conceptual (3) and mixed methods (2) papers. Most (12/16) targeted a sample including
various physical disabilities, and all papers highlighted unmet mental health needs. Only two
novel models of service delivery were presented, though other principles such as interprofessional and intersectoral collaboration and having a case coordinator were also present.
Conclusion: This scoping review identifies current gaps including few existing models and
key principles to guide health and rehabilitation services for youth with multiple needs.
Results can inform how to shape comprehensive networks of care to be more accessible and
efficient.
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Introduction
The International Classification of Functioning, Disability and Health (ICF) was launched 20
years ago by the World Health Organization. Over the past two decades, the ICF has informed
and revolutionized how jurisdictions deliver services: e.g., the Federal Participation Act in
Germany, the National Disability Insurance Scheme in Australia, and the Choice and
Inclusion Model in Ontario, Canada. These policy changes aim to empower patients and
caregivers – but in reality, many agencies still rely on traditional structures of service
delivery.
Clients and methods
We report on the consultation work we have been invited to do with policy-makers regarding
developmental services for children and their families. This has involved scoping reviews of
the literature, interviews with stakeholders, and solicitation of expert recommendations.
Results
We have developed a framework based on the ICF that allows for equitable access and
tailored service provision based on the needs of children and their families. This framework is
based on the ICF and more specifically on its translation for popular use through the concept
of the F-words in Childhood Development. It includes recommended tools/measures, helps to
guide referral, intake, functional needs assessment, service delivery and evaluation at a
systems level.
Conclusion
The ICF and tools based on it can inform the design of a comprehensive inclusionary
framework for a system of care that facilitates principles of family-centredness, strengths and
needs-based therapies and supports in community-oriented settings.
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Impact of physical therapy services on caregivers of children with cerebral palsy
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Introduction: As pediatric physical therapy interventions require the engagement of
caregivers throughout the continuum of care, there is a lack of evidence on whether physical
therapy services contribute to ease or burden of caregiving. The study aims to explore
whether physical therapy services contribute to ease or burden of caregiving.
Patients and Methods: 98 caregivers of children with cerebral palsy recruited from different
regions in Saudi Arabia. Caregivers completed a survey on the physical therapy (PT) services
delivered to the child, difficulties experienced by the caregiver when receiving PT services,
and impact of PT services on social, financial, psychological and physical health of caregiver.
Descriptive, comparative and correlational analyses were used.
Results: Costs of therapy sessions and availability of transportation were rated as “high
difficulty” by 45% and 36% of caregivers, respectively. Majority of caregivers agreed that
adherence to PT sessions contributed to caregiving burden as follows: financial (78%),
physical (69%), and social (64%) and psychological (47%). Child’s age, status of PT services,
type of physical therapy and household income influenced challenges encountered by
caregivers. Among all characteristics, household income was negatively associated with
psychological and physical burden, whereas caregiver’s age and social burden only.
Conclusion: Findings suggest that aspects of PT services may contribute to caregiving burden
for caregivers of children with CP. Physical therapists are encouraged to offer guidance and
assistance in order to reduce difficulties encountered by caregivers.
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Introduction: One of the challenges included in the European agendais to guarantee the right
to an inclusive education for children with disabilities. Although for decades physiotherapists
only developed their role in clinical settings, nowadays they are among the non-teaching staff
that intervene in school settings. The objective was to identify the predominant
health/disability paradigms and how those influence the practices developed by
physiotherapists in this context.
Patients and methods: A qualitative interpretative study was developed. Participants were nine
physiotherapists working in, Balearic Islands, Spain. For data collection, in depth interviews
were conducted, as well as observational data collected in school settings over six months.
Interviews were recorded and transcribed. Verbatim was analysed through discourse analysis
and additional data was used for triangulation. Ethical issues were taking into account in all
phases of the study.
Results. Eight categories were identified: pursued goal, location, provision, environment
intervention, planning, assessment, collaboration with professionals and family and the nature
of the agreements. It was possible to identify that despite being developed in an educational
environment, the therapeutic approach is still developed under a biomedical paradigm focused
on deficiency. However, a biopsychosocial paradigm would allow a inclusive approach with
benefit for minors with developmental difficulties.
Conclusions. Although the support of physiotherapists in school setting is essential, a
biopsychosocial approach is necessary that permeates organization and practices so
interventions are more inclusive with benefit of minors, their families and teachers. This
poses challenges for the organization of the services but also for the education of
physiotherapists in higher education.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

TREATMENT:
SURGERY (ORTHOPAEDIC SURGERY, NEUROSURGERY…)

P-271
Hip surveillance for children and young people with neurological conditions other than
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Introduction:
Cerebral Palsy (CP) Integrated Pathway for hip surveillance aims to reduce hip dislocation
through early intervention in children with CP. Its utility for children with other
neurodisabilities is unknown.
This retrospective audit (Nr: 10465) evaluates the incidence of Varus Derotation Osteotomy
(VDRO) in children with non-CP neurologic or genetic conditions and motor function
impairment.
Methods:
Seven weekly neuro-orthopaedic clinics (February - September 2018, follow-up July
2021) were analysed using descriptive statistics.
Results:
112patients (range 3-23years , 55 female, 57 male)with motor impairments other than CP,
included 73 diagnoses.
16 children were GMFCS I (15%), 15 GMFCS II(13%), 9 GMFCS III(7%), 25 GMFCS
IV(22%)and 47 GMFCS V(41%).
Four GMFCS II patients (27%) had VDRO surgery (initial assessment(IA) 2left dislocations
).
Two GMFCS III (22%) were offered VDRO, one declined (IA 1bilateral dislocation) and
one on waitlist.
Six GMFCS IV(24%) were offered VDRO, five had surgery (IA 1right dislocation), one
had poor prognosis (IA 1bilateral dislocation).One had dislocated left hip on IA with
extensive deformity, no surgery was offered.
15 GMFCS V(31%) were offered VDRO, one child deceased unforeseen, six had surgery (IA
2 left dislocations), five had poor prognosis (IA 1right, 1left dislocation, one deceased at
follow up), two declined surgery, one was postponed (IA dislocation right).
Conclusion:
GMFCS V had highest VDRO need . Different from CP population, our cohort had similar
likelihood of VDRO in GMFCS II to IV.
This audit highlights the need for early referral, ongoing clinical and radiographic review of
children with non-CP neurodisabilities.
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Is Standing and Transfer Function Improved after Orthopedic Surgery in Youth with
CP at GMFCS Levels III/IV?
N. Lennon, C. Church, T. Chua, J. Salazar-Torres, J. Henley, E. Gillooly, F. Kalisperis, M.W.
Shrader, F. Miller, J. Howard.
Nemours Children's Health, Wilmington, DE, United States.
Introduction: The objectives of our study were (1) to describe standing function in youth with
Cerebral Palsy (CP) classified at GMFCS levels III/IV, and (2) to evaluate change after multilevel surgery (MLS). Patients and Methods: In this retrospective study, inclusion were youth
with CP (GMFCS III/IV) ages 6-20 years who underwent gait analysis. A subset who
underwent MLS were evaluated for change. Primary outcome measures were GMFM-D, gait
velocity, FMS, and the PODCI. Additional impairment level measures included foot pressure,
knee extension during stance phase of gait and knee extension PROM. Results: 437 children
(age 13.7±4.8 years, GMFCS III (81%)/IV (19%)) were included. Youth classified as
GMFCS III had higher GMFM-D, gait velocity, PODCI transfer score, and more knee
extension compared to youth classified as GMFCS IV (p<0.05). 94 youth who underwent
MLS were evaluated for change (age 12.1±3.5 years, GMFCS III (74%)/IV (26%)). After
MLS, youth at GMFCS Level III had improved PODCI global scores and Transfer and Basic
Mobility subtest scores (p<0.05). The GMFCS III group also demonstrated increased knee
extension PROM (p < 0.01) and improved foot pressure (p<0.05) after surgery. Maximum
knee extension in stance and heel impulse improved significantly in both groups (p < 0.01).
Conclusion: The standing function of youth with CP classified as GMFCS IV was
significantly more limited than youth at GMFCS III. After MLS, both groups (III/IV) showed
improvement in impairment level outcomes including knee extension and foot position while
those at GMFCS III had functional improvement according to PODCI.
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Introduction: Neonatal brachial plexus palsy (NBPP) is a complication of brachial plexus
injury during delivery that may result in loss of motor function or range of motion. This
review aims to assess the characteristics of forearm and elbow secondary surgeries in
pediatric NBPP patients.
Patients and Methods: Searches of PubMed, Cochrane, CINAHL, Web of Sciences and
Scopus were completed to obtain NBPP literature. Two independent reviewers screened titles,
abstracts and full-text articles. Articles describing secondary surgeries for NBPP patients with
more than 3 participants, younger than 18 years of age, were included.
Results: 26 full-text articles on secondary NBPP forearm and elbow procedures were found
and analyzed. Twelve main procedures were performed to regain function of the forearm and
elbow in NBPP patients. The most prevalent of which was an osteotomy (n=209 patients, 10
articles) followed by muscle rerouting (n=86, 2 articles) and finally muscle transfer (n=67, 9
articles). Other procedures include interosseous membrane release, release of flexion
contracture, tendon lengthening, arthroscopic capsular release, botulinum toxin, OuterbridgeKashi-Wagu procedure, muscle transposition, Steindler flexorplasty/modified steindler, and
flexorplasty. The overall mean-age of patients (n=446) at the time of surgery was 9.35 yearsold (SD=6.62), and the average follow up was 4.042 years (SD=2.085).
Conclusions: Osteotomies are the most prevalent procedure, comprising 48% of patients in
this population. However, more research on NBPP secondary forearm and elbow surgeries is
warranted to analyze procedures, outcomes and patient characteristics as there are few articles
present.
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Improvement of the sagittal profile of the spine in patients with achondroplasia after
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Introduction: Achondroplasia is a rhizomelic skeletal dysplasia characterized by lumbar
hyperlordosis, thoracolumbar (TL) kyphosis, and spinal canal stenosis. A limited number of
studies have explored the impact of lower-limb lengthening on the spine, though their
conclusions are not consistent. The aim of this research is to analyze changes in spinopelvic
sagittal alignment and balance after lower-limb lengthening in achondroplastic patients with
the use of telescopic intramedullary nails (TIMNs).
Methods: Prospective study of patients with achondroplasia treated with bilateral femoral
lengthening using an TIMN. Different spinal and pelvic sagittal plane parameters were
measured on pre- and 2- years postoperative lateral spine radiographs: cervical lordosis,
thoracic kyphosis, TL junction, lumbar lordosis (LL), pelvic incidence, pelvic tilt (PT), sacral
slope (SS), and sagittal vertebral axis (SVA). Similarly, information regarding the elongation
procedure was recorded.
Results: A total of 10 patients were included (60% male), with a median age of 13.39 (2.32)
years at first surgery and a median height of 120.3 (5.75) cm. A 10-cm elongation was
performed in all patients through femoral subtrochanteric osteotomy. Statistically significant
changes were found in LL -70(16.05)º/-61.2(7)º (p=.028), PT 10.9 (21.5)º/12.5(18.4)º
(p=.018), SS 55.9(13.1)º/42.9(10.75)º (p=.018) and |SVA| 46.4(23.9)/14(6.45)mm (p =.043).
Conclusions: Bilateral lower-limb lengthening in patients with achondroplasia not only
increases their size, but also improves spinopelvic sagittal alignment and balance. This may
be due to retroversion of the pelvis and subsequent decrease in SS and LL as a result of the
increased tightness of the gluteus maximus and hamstring muscles after femoral lengthening
through subtrochanteric osteotomy.
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Secondary Surgery Performed on Shoulder in Pediatric Patients with Neonatal Brachial
Plexus Palsy: Scoping review
D. Shihora1, A. Azer1, A. Hanna1, E. Chern1, J. Shafei1, A. Mcgrath2, A. Chu1.
1
Rutgers New Jersey Medical School, Newark, United States; 2Umeå University, Umeå,
Sweden.
Children suffering from neonatal brachial plexus palsy (NBPP) undergo secondary surgeries
(SS) to achieve better range of motion and function of the upper extremity. This study aims to
perform a scoping review of existing literature on SS performed on the shoulder in pediatric
patients with NBPP to examine mean age and types of SS performed.
A comprehensive search of PubMed, Cochrane, CINAHL, Scopus, and Web of Science was
done using Medical Subject Heading (Mesh) terms to obtain NBPP related publications. The
collected articles were reviewed by two independent reviewers on title, abstract, and full-text
level to include randomized control-trials and qualitative studies of more than three patients
with less than or equal to 18 years of age undergoing SS for NBPP.
A total of 100 full-text papers were reviewed with 4,525 patients. Among all SS, tendon
and/or muscle transfer procedures were the most prevalent, described in 51 articles with
patient population (n) of 3,126 (mean age (MA) in years: 5.85±5.86). Other prevalent
procedures included arthroscopic muscle/tendon/joint release (Number of publications (NP):
34, n: 2,060, MA:5.22±5.55), osteotomy (NP: 17, n: 613, MA: 6.29±2.58), muscle and tendon
lengthening (NP: 8, n: 254, MA: 5.00±2.39), triangle tilt (NP: 6, n: 201, MA: 5.00±1.34), and
botulinum A toxin injections (NP: 5, n: 198, MA: 3.24±3.63).
The scoping review suggests that the majority of shoulder SS were performed between mean
age of 3.24 to 6.29 years of age. Further analysis needs to be on the effect of age of surgery
on outcomes.
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Surgical options for treatment of spasticity in children and adolescents with hereditary
spastic paraplegia
L. Van De Pol, N. Burgert, P. Van Schie, M. Slot, A. Gouw, A. Buizer.
AmsterdamUMC, Amsterdam, Netherlands.
Introduction: To provide an overview of outcome and complications of selective dorsal
rhizotomy (SDR) and intrathecal baclofen pump implantation (ITB) for spasticity treatment in
children and adolescents with hereditary spastic paraplegia (HSP), to improve walking
pattern, prevent contractures or improve comfort and personal care.
Patients and methods: retrospective study including children and adolescents with HSP, who
had undergone SDR or ITB. For SDR, walking children had to meet strict selection criteria
(strength, selectivity, no dystonia, motivation for a rehabilitation program, strong social
support system). Gross motor function measure (GMFM-66) scores and level of spasticity
were assessed.
Results: Ten patients (6 males) were included (most had mutations in ATL1 (n=4) or SPAST
(n=3) genes). Four patients walked without and two with walking aids, four were non-walking
children. Six patients underwent SDR, two patients ITB and one patient both. Mean age at
surgery was 8.9 ± 4.5 years with a mean follow up of 3.4 ± 2.2 years.
Five of the SDR patients were walking patients. Postoperatively spasticity in the legs was
reduced in all patients. The change in GMFM-66 score was +8.0 (0-19.7 min-max).
The three ITB patients treated (SPAST (n=2) and PNPLA6 (n=1) gene mutation) were
children with a progressive disease course.
No complications of surgery occurred.
Conclusions: SDR is a feasible treatment option in carefully selected children with HSP,
especially in walking patients. The majority of patients benefit with respect to gross motor
function, complication risk is low. ITB was used in children with severe and progressive
disease.
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Trapezoidal talar neck osteotomy for rigid equinovarus foot in non-ambulatory
neuromuscular patients. A clinico-radiological retrospective study
M. Fraga Collarte1, I. Martínez Caballero2, M. Galán Olleros1, A. Ramírez Barragán1, R.M.
Egea Gámez1, T. Rodríguez Del Real3.
1
Orthopaedic Surgery and Traumatology Department, Hospital Infantil Universitario Niño
Jesús, Madrid, Spain; 2Orthopaedic Surgery and Traumatology department, Motion Analysis
Laboratory, Hospital Infantil Universitario Niño Jesús, Madrid, Spain; 3Orthopaedic Surgery
and Traumatology department, Hospital Infantil Universitario Niño Jesús, Hospital
Universitario de Getafe, Madrid, Spain.
Introduction: Rigid equinovarus foot (REVF) deformity causes intolerance to ankle-foot
orthosis (AFO) in severely affected neuromuscular patients, hindering wheelchair transfers.
Based on talus pathoanatomy and the willingness to avoid avascular necrosis, the proposed
treatment is hypothesized to be effective and safe in improving orthotic tolerance.
Methods: The inclusion criteria were the presence of an unbraceable REVF with prominence
on the dorso-lateral aspect of hindfoot related to the shape and fixed talus location. Medial
deviation of the talar head with a lateral neck deformity justified the proposed osteotomy.
After trapezoidal lateral wedge talar neck osteotomy, fixation was achieved with K-wires (2)
or memory staples (6), and reduction of the talonavicular joint and tendon transfers were
performed. Radiological changes were assessed. AFO tolerance was evaluated, as well as
related surgical complications and degree of satisfaction.
Results: Eight feet (3 boys/5 girls), with a mean age of 8 years had an average follow-up of 28
months. Six patients had a diagnosis of cerebral palsy and 2 had a syndromic etiology.
Radiographs of 4 feet showed radiological changes of the talar head in height or articular
surface during the first year, without having clinical relevance. All of them improved partially
or completely at the end of the follow-up. Regarding AFO use, wearing time increased from
less than 1-hour per day to 20. Six families were very satisfied and 2 quite satisfied with the
outcome.
Conclusions: The proposed treatment represents a valid option as part of the surgical
correction of REVF in non-ambulatory neuromuscular patients
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Update: Myelomeningocele treatment.
Y. G. Curbelo Peña, R. Gimenez Fernandez, D. Pedrera Mulero, E. Toro Tamargo, M.
Melendez Plumed.
Vall D'Hebron Hospital, Barcelona, Spain.
Introduction:
Myelomeningocele is the severest neural tube defect compatible with life. Clinical
manifestations include hydrocephalus, ChiariII malformation, sphincter and locomotor system
involvement and may lead to severe disability. Diagnosis and prognosis is assessed by
prenatal ultrasound. Surgical treatment includes defect closure and peritoneal-ventricular
shunt (PVS) placement. After the benefits demonstrated in 2011 (MOMS study), prenatal
surgery emerged as an option. The aim of this study is to compare the functional capacity and
complications between patients who underwent diverse prenatal procedures for
myelomeningocele.
Patients and methods: Descriptive study including 38 patients who had prenatal surgery
from 2011-2021 at Hospital Vall-d'Hebron.
Outcomes: 33 patients underwent fetoscopy and 5 underwent open surgeries . In open
surgery, all required PVS and Chiari II are present in 80%. In fetoscopic surgery, the twolayer technique maintained total coverage at 87.5%. Among those 33 patients who underwent
fetoscopy, 8 underwent Patch and glue technique, requiring 100% PVS and 62% had ChiariII.
9 patients underwent skin closure technique, of which 55% required PVS and 44% presented
ChiariII. Those operated on using the Two layers technique have a mean age of 32 months,
being 68% premature. 68% are carriers of PVS and 37.5% have ChiariII. 68.75% have lateacquired walking ability
Conclusion:
Patients who underwent fetoscopically, a tendency to decrease the ChiariII is observed, the
need for PVS and prematurity being frequent. Most of those operated prenatally have the
ability to walk but it is acquired late. The technique with the highest total coverage rate was
the two layers technique.
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A home-based computerized executive function intervention improves visuoperception
skills in children with cerebral palsy: a randomized controlled trial
M. Blasco1, M. García-Galant1, J. Ballester-Plané1, O. Laporta-Hoyos1, D. Leiva2, X. Caldú1,
E. Toro-Tamargo3, M. Meléndez-Plumed3, F. Gimeno4, M. Coronas5, R. Pueyo6.
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Institut de Neurociències, Universitat de Barcelona, Barcelona, Spain; 2Departament de
Psicologia Social i Psicologia Quantitativa, Universitat de Barcelona, Barcelona, Spain;
3
Servei de Rehabilitació i Medicina Física, Hospital Vall d’Hebron, Barcelona, Spain;
4
Serveis de Salut i Rehabilitació, Associació de la Paràlisi Cerebral (ASPACE), Barcelona,
Spain; 5Unitat de Tècniques Augmentatives de Comunicació (UTAC), Universitat de
Barcelona, Barcelona, Spain; 6Universitat de Barcelona, Barcelona, Spain.
Introduction
Visual perceptual functioning is considered a core deficit in children with cerebral palsy (CP)
that may have an impact on daily life. Evidence about the far transfer effects of computerized
intervention in visuoperception has recently increased. In the present study we aimed to test
the effect that an executive function on-line and home-based intervention program has on
visuoperception and visuospatial skills in children with CP.
Patients and methods
Sixty children with CP from 8 to 12 years old (mean age 10.15 years, SD 1.69, 30 females)
were paired and randomized to executive function intervention (30 min, 5 times per week, 12
weeks) or usual care group. Visuoperception and visuospatial skills were assessed through
Benton Facial Recognition and Arrows (NEPSY-II) tests, respectively. Analyses of
covariance with baseline scores as covariate were performed to compare the intervention and
control group at post-treatment.
Results
Children that underwent the intervention presented with significantly better visual perception
skills than the control group (p=0.026, partial eta-squared [ ] = 0.084). No significant
improvements were found in visuospatial skills (p=0.189,

= 0.030).

Conclusion
Twelve weeks of home-based executive function intervention improves visuoperception skills
in children with CP. These findings align and add further information to previous studies
about the transfer effects on visuoperception after physical and cognitive computerized
interventions not targeted to visual perceptual functioning. Future research is needed to better
understand which specific features of the interventions have an effect on improving visual
perceptual skills in children with CP.
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Children with cerebral palsy improve their visual working memory after undertaking a
computerized intervention at home
M. García-Galant1, M. Blasco1, A. Berenguer-González1, O. Laporta-Hoyos1, J. BallesterPlané1, X. Caldú1, J. Miralbell1, X. Alonso2, J. Medina-Cantillo2, E. Povedano-Bulló2, D.
Leiva1, R. Pueyo1.
1
Universitat de Barcelona, Barcelona, Spain; 2Hospital Sant Joan de Déu, Barcelona, Spain.
Children with cerebral palsy (CP) often present with executive dysfunction that persists into
adulthood and has been associated with worse quality of life. Working memory is an
executive function domain that plays an important role in daily activities and the development
of visuoperception skills. The present study aims to test the effectiveness of a home-based
computerized executive functions intervention on working memory skills.
Patients
Sixty children with CP from 8 to 12 years old (mean age 10.15 years, SD 1.69, 30 females)
were paired and randomly assigned to intervention (30 min, 5 times per week, 12 weeks) or
usual care group. Visual and verbal working memory were assessed using the Spatial Span
(WNV) and Digit Span (WISC-V), respectively. Analyses of covariance with baseline scores,
autism symptoms, psychological adjustment, and parental stress as covariates were
performed. Percentages of children presenting impairment before and after the intervention
are reported.
Results
There was a significant improvement in visual working memory skills in children that
underwent the intervention compared to the control group (p=0.013, partial eta-squared [np2]
= 0.121). Twenty percent of the children with visual working memory impairment at
baseline performed within average range after undergoing the intervention. Verbal working
memory skills did not improve significantly after the intervention.
Conclusion
A home-based computerized executive functions intervention was effective to improve visual
working memory in children with CP. This finding may contribute to explain the increasing
evidence for transfer effects on visuoperception of interventions that include highly visual
working memory demanding tasks.
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Effects of robotic therapy on upper-extremity motor performance of the affected limb in
children with unilateral cerebral palsy: A systematic review
E. Christensen Bueno1, P. Jovellar Isiegas2.
1
Facultad de Medicina y Ciencias de la Salud, Universidad International de Catalunya,
Barcelona, Spain; 2Grupo de Investigación ValorA, Facultad de Ciencias de la Salud,
Universidad San Jorge, Zaragoza, Spain.
Introduction: Recent publications show promising results after using robotic therapy to
improve upper extremity (UE) function and performance. This is particularly hopeful for
children with unilateral cerebral palsy (UCP), as it is the most common form of CP and is
characterized by numerous UE limitations. However, to this date, no study has evaluated the
effects of robotic therapy in children with UCP alone. Thus, this study aimed to
systematically examine the effects of robotic therapy on UE motor performance of the
affected limb in children with UCP.
Methods: A systematic literature search of experimental and quasi-experimental studies was
conducted using Pubmed, CINAHL, PEDro and Web of Science until February 2021. Studies
including children with UCP aged from 4 to 18 years, using robotic therapy in the affected
UE, and using both clinical and robotic UE outcome measures were included.
Results: Ten articles using four different robotic systems and a total of twenty-seven different
outcome measures were included. Studies showed that the use of robotic therapy improved
kinematic variables, spasticity, motor function and the quality of movement. On the other
hand, no significant changes were observed in the remaining variables after the use of robotic
therapy.
Conclusion: This review highlights the potential of robotic therapy to improve UE motor
performance in children with UCP. However, due to the heterogeneity in study designs,
assessment tools and outcome measures, it is not possible to determine whether robotic
therapy is effective in improving UE motor performance in children with UCP.
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Feasibility of MOTORE: a novel planar robotic device to assess upper limb motor
performance in children with Cerebral Palsy
S. Filogna, V. Barzacchi, E. Beani, G. Martini, V. Menici, M. Franchi De' Cavalieri, G. Cioni,
G. Sgandurra.
Department of Developmental Neuroscience, IRCCS Fondazione Stella Maris, Pisa, Italy.
Robotic devices are increasingly used in clinical practice but they are mostly employed on
adults. The present work aimed to verify the feasibility of a novel robotic system (MOTORE,
Humanware) for upper limb in children with cerebral palsy (CP) by exploiting the output
system metrics and a purpose-designed questionnaire.
Six adolescents with CP (4 with unilateral and 2 with bilateral CP) aged 13.18  2.63 and a
control group composed of two healthy subjects (25.71  2.35 years) were enrolled in the
study. Participants carried out planar movements during exercises. The validity of MOTORE
was assessed by correlating the quantitative measurements with clinical scales (AHA/BoHA,
BBT and MA2). A Spearman correlation analysis has been performed. Moreover, an ad-hoc
5-point Likert scale questionnaire based on standard items of usability and acceptability was
carried out.
A correlation between AHA/BoHA score, BBT of the more affected hand and all the scores of
MA2 has been found with the time of execution (negative correlation) and normalized
velocity index (positive correlation). Moreover, the questionnaires results are promising in
terms of usability (4.160.96) and acceptability (3.840.98) of the device.
Our findings showed that MOTORE is able to discriminate the motor ability of subjects with
CP and evaluate their performance by using quantitative metrics, which result to be in a
correlation with the clinical scores. MOTORE represents a novel device which appears to be
feasible and well-accepted also in the child population, pushing the boundaries of upper limb
motor performance assessment towards new technological methods.
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Teleintervention for users of augmentative and alternative communication (AAC)
devices: a systematic review
S. Bekteshi1, M. Konings1, P. Karlsson2, M. Naaris1, B. Dan3, E. Monbaliu1.
1
KU Leuven, Bruges Campus, Department of Rehabilitation Sciences, Research Group for
Neurorehabilitation, 8200 Bruges, Belgium; 2University of Sydney, Cerebral Palsy Alliance,
Sydney, Australia; 3Faculty of Medicine, Université Libre de Bruxelles, Brussels, Belgium.
Introduction: The COVID-19 pandemic rapidly and drastically required the shift of healthcare
services from face-to-face delivery to telepractice modalities. This was a key strategy to
maintain and complement healthcare services disrupted by the pandemic, revealing the need
for a higher emphasis on telepractice in speech-language-hearing services. We synthesized
existing evidence on the effectiveness of speech-language teleinterventions delivered via
videoconferencing to users of Augmentative and Alternative Communication (AAC) devices.
Patients and methods: A systematic literature search was conducted in ten electronic
databases, from inception until August 2021. Included were speech-language teleinterventions
delivered by researchers and/or clinicians via videoconferencing to users of AAC systems,
without restrictions on chronological age and clinical diagnosis. Quality of the included
studies was appraised using the Downs and Brown’s checklist, and risk of bias was assessed
using the Risk Of Bias In Non-randomized Studies-of Interventions (ROBINS-I).
Results: Six teleinterventions involving 25 participants met inclusion criteria. Five studies
used a single-subject design and one was a cohort study. Interventions included Active
Consultation (n=2), Functional Communication Training (n=2), Brain Computer Interface
(n=1), and both tele- and on-site intervention (n=1). All teleinterventions reported an increase
in participants’ independent use of AAC systems during the training sessions compared to
baseline, and an overall high satisfaction and treatment acceptability.
Conclusion: Speech-language teleinterventions for users of AAC systems show a great
potential of a successful method of service delivery. Future teleintervention studies with
larger sample sizes and more robust methodology are strongly encouraged to allow
generalization of results across different populations.
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The Effect of robot-assisted hand training on functional recovery in children with
cerebral palsy: a single-blinded randomized controlled trial
M. Jeon, J.Y. Choi, Y. Song, S.R. Lee, S.S. Yang.
Department of Rehabilitation Medicine, College of Medicine, Chungnam National University,
Deajeon, Korea (South, Republic Of).
Introduction: The recent robot assisted rehabilitation may complement conventional
rehabilitation. This study aimed to explore effective training protocol of the hand robot on
upper limb function and daily living capability in children with CP(cerebral palsy).
Methods:Twenty-seven children aged 4 to 13 years with CP who are able to maintain sitting
position, manual ability classification system level II to IV were recruited. Participants were
randomly assigned to robot-assisted training with different training protocol; Group 1(active,
active assisted, and task-oriented training using hand robotic device) and Group 2(passive
range of motion exercise using same device). Both groups were provided intensive robotic
training of the affected hand using AmadeoTM which is an end-effector device that covers the
hand ﬁngers workspace. Both groups took the same dose of intervention of 18 sessions of 30
min each, three days a week for six weeks. The outcome measures were obtained before and
after the intervention, and at the 6-week follow-up. The Shriners Hospital Upper Extremity
Evaluation(SHUEE), nine-hole pegboard test, box and block test, grasp and pinch power test,
Daily living capability using Pediatric Motor Activity Log(PMAL) and visuomotor
coordination function using Motor-Free Visual Perception Test(MVPT) were conducted.
Results:Overall, 26 children completed the protocol. Active group showed significant
improvements in SHUEE, pinch power, and MVPT assessments compared with the passive
group(p<0.05). The PMAL score improved in both groups after treatment.
Conclusions:Robot assisted hand training with active and task-oriented protocol can offer
intensive, interactive, and repetitive training, providing motivation and enhancing motor
learning in children with CP.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

P-285
The place and role of robots in rehabilitation in relation to the attitudes and opinions of
a physiotherapist
A. Mikov1, T. Marinkov2, R. Krasnik1, C. Demesi-Drljan1, L. Dimitrijevic3.
1
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Vojvodina, Serbia, Novi Sad, Serbia; 2Medical Faculty, University of Novi Sad, Serbia, Novi
Sad, Serbia; 3Medical Faculty, University of Nis, Serbia, Nis, Serbia.
Introduction. The main goal of this research was to examine the attitudes of physiotherapists
and students of physiotherapy about the use of robots in the process of pediatric rehabilitation.
Methods. The sample consisted of 47 physiotherapists and students of physiotherapy. All
participants completed an online questionnaire called the “Acceptance Scale for
Physiotherapists” which was adapted for our research.
Results. The average age of the respondents was 26 years. In our survey, 85% of respondents
stated that they disagreed with the statements: “I think robots are scary” and “I think robots
are scary.” Two-thirds of respondents (66%) think that using robots is a good idea , and
76.6% of respondents think that robots would make the therapeutic process more fun.72.4%
of respondents think that they do not know enough about robots to use them adequately, but
almost half of the participants (48.9%) state that they plan to uses the robot during the next
therapy session, if it has access to the robot. 91.5% of our survey participants think they will
know how to use a robot if they have good instructions for use. 80.9% of our respondents
agree or completely agree with the statement that robots are useful in pediatric therapy. 66%
of respondents state that they are unsure or would not accept advice from robots while more
than half of our respondents state that they would follow robot instructions (51.1%).
Conclusions. Respondents in the sample have no fear of robots and believe that robots can be
useful in pediatric rehabilitation.
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Virtual-Rehabilitation for postural control by means of Virtual Reality Rehabilitation
System (VRRS): a case study in a child with Dyskinetic Cerebral Palsy
V. Menici1, R. Scalise1, S. Filogna1, V. Barzacchi1, G. Sgherri1, R. Di Pietro1, A. Fasano2, R.
Battini1, G. Sgandurra1.
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Introduction
In recent years, the use of technology in clinical practice has played an important role and an
increase in its use during the rehabilitation process occurred. The study aimed to assess the
feasibility of virtual reality rehabilitation by using the VRRS system which provided a
personalized, intensive, and playful treatment to promote the balance capabilities in a child
with dyskinetic cerebral palsy (DCP).
Patients and methods
A 11-year-old male child diagnosed with DCP (GMFCS=1, MACS=2) was enrolled. The
clinical framework was characterized by a mixed type of dystonia and chorea-athetosis. The
child was evaluated with standardized clinical outcome measures (i.e., BBS, TUG, FRT,
6MWT, MD-CRS 4-18 R) before and after the training period. Moreover, a postural control
evaluation was performed by using the VRRS stabilometric balance, which recorded the
Centre of Pressure coordinates. An intensive training with VRRS was carried out over 2
weeks for a total of 9 sessions.
Results
The training was performed with excellent consistency: the child was able to execute 59
exercises out of the 60 planned, with an execution rate of 98.33%. Results showed significant
differences in postural control evaluated both with clinical scales and VRRS after the training.
In particular, a decrease in the total path length and oscillation velocity has been detected,
demonstrating less variability during the movement.
Conclusion
Our results are promising to promote the use of virtual-rehabilitation in children with DCP.
This approach lays the basis for the personalization of the treatment also to DCP patientspecific features.
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“Mini-games” to support visuospatial skills in children with visual impairment: a pilot
study
S. Trentin1, V. Zanardo1, R. Working Team1, A. Rodà2, A. Franceschini2, N. Dalla Pozza2, G.
Volpin2, T. Battistin3.
1
Robert Hollman Foundation, Padova, Italy; 2Dept. of Information Engineering, University of
Padova, Padova, Italy; 3University of Ferrara, Ferrara, Italy.
Introduction: A set of novel mini-games explicitly aimed at children with visual impairment
were created. These games are played within a large-scale interactive environment, a floor
area under a motion capture system, linked to audio and graphic output which records
players’ movements. These games are the result of a cooperation between a multidisciplinary
team from the Robert Hollman Foundation and computer engineers of the Department of
Information Engineering, University of Padova, based on Design Thinking methodology and
its five steps: empathise, define, ideate, prototype, and test.
The aim was to promote the use of children’s visuospatial skills through a facilitating,
interactive and entertaining virtual environment.
Methods: These mini-games were used with 11 children, between 2 and 8 years of age with
moderate to severe visual impairment and no other disabilities. One game was given to the
children once a week during their visual rehabilitation. The professionals involved in this
study were trained in how to use the device. The parametric analysis of videos was used to
assess the visuospatial skills. A visuo-tactile VAS was used to register the children’s level of
satisfaction with this game.
Results: Preliminary data and observations suggest that these specifically designed minigames created, for this group of children with visual impairment, an enriched and customized
environment which was enjoyable, motivated them and facilitated them to better express their
visuo-spatial skills.
Conclusion: This virtual and interactive environment may be a useful rehabilitative tool to
support the visuo-spatial abilities in children with visual impairment.
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11-week online multimodal meditation-based interventionprogramme shows
improvements in quality of life among Parents to Children with Cerebral
S. Ejlersen, C. Phil Rasmussen.
Elsass Foundation, Copenhagen, Denmark.
Introduction: Parents of children with cerebral palsy (CP) tend to have high levels of stress
and depression and lower quality of life than other parents. The well-being of these parents is
crucial for the children’s development and life quality underlining the need for effective and
easily implemented interventions targeted parents at risk.
Patients and methods: 29 parents of children with CP were enrolled in a 11-week online
multimodal meditation-based intervention (Open and Calm) combined with three online
facilitated parents-network. 26 completed the intervention, of which 20 (24-58 years)
completed all questionnaires measuring life quality (WHO-5), stress (Perceived Stress Scale,
PSS) and depression (Major Depression Inventory, MDI). Five participants further
participated in qualitative interviews exploring the effects of the intervention as well as the
experienced psychological, emotional, and social impact of caring for a child with CP.
Results: Using a paired t-test the participants showed significant improvements in Quality of
life (t(19) = 4.67, p <0,001) and the degree of stress (t(19) = 4.80, p <0,001) and depression
(t(19) = 5.37, p <0,001). Effect sizes ranged from 0.94-0.99. Qualitative results substantiate
these results showing improved psychological health, sleep quality and more positive
interactions in the family system.
Conclusion: The intervention showed an increased quality of life, sleep quality, more positive
parent-child interactions and an overall reduced level of parent’s stress and depression,
suggesting that a meditation-based intervention including online parent network might be an
effective program to enhance the quality of life for families with CP.
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Acceptability of Wrist Worn Devices to Improve Arm Movement in Hemiplegic
Cerebral Palsy
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Introduction: Hemiplegic Cerebral Palsy (HCP) causes weakness and stiffness of one side of
the body. Many affected children do not receive regular therapy for the affected upper limb.
In this study we piloted wrist-worn devices and a smartphone application to encourage arm
use.
Patients and Methods: 19 children with HCP aged 8-18 years and 19 typically developing
children (buddies/siblings) took part. Children wore one wristband on each arm:
accelerometers within these recorded arm activity and gave feedback through a bespoke
smartphone application. For those with HCP, the affected-side wristband provided prompts
encouraging increased arm movement if activity fell below baseline thresholds. Families were
contacted regularly during the 10-week study period. In-depth interviews captured the views
of children and parents (33 interviews, including 17 with children with HCP and their
families) and therapists (n=7). Qualitative analysis of transcripts used a framework approach.
Results: Emerging themes influencing acceptability were well matched to the PersonEnvironment-Occupation (PEO) model, with multiple interactions between sub-themes.
Personal factors included age, severity of hemiplegia, comorbidities and motivation.
Environmental factors included the COVID-19 pandemic (which adversely influenced
provision of other therapy, and disrupted routines including schooling), peer interactions and
family dynamics including locus of control. The occupation (here, the intervention) required
learning to use the equipment, interacting with the application and responding to the prompts
(HCP group).
Conclusion: Overall the children, families and therapists found the approach acceptable: the
PEO model helped to clarify factors influencing this. Our next step is to analyse the
quantitative accelerometry data.
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Actor – Directors: Parental engagement in early occupational and physiotherapy for
infants with cerebral palsy via video calls
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Background
The adoption of video calls during the pandemic is being seen as an opportunity to innovate
early intervention occupational and physiotherapy (EI) delivery for infants with cerebral palsy
(CP). Our research has captured relevant parental perspectives of engagement and learning via
video calls in EI to bring fresh insights.
Methods
Thirteen parents took part in 19 interviews during the pandemic, with an additional video case
study. Qualitative methods of Grounded Theory and multimodal communication were used.
Results
Parents reported increased engagement challenges relating to communication and subsequent
learning due to interaction complexities via video calls. Video calls removed certain
communication modes meaning that other modes were amplified to compensate. For example,
parents were required to perform supplementary commentary while enacting therapeutic play
with their child for the observing therapist. Visual information on video calls is critical for
effective communication and learning for therapist and parent because accurate interpretation
is needed of visual signs to undertake intended embodied actions. The simultaneous
responsibility on parents to direct the camera while conducting the therapeutic activities
created a particular challenge for visual interpretation. Constant awareness and decisions of
camera positioning for the therapist’s visual perspective was needed to ensure an ongoing
shared understanding of events.
Traditional therapist-parent roles were disrupted by video calls. Positively, parents were more
actively involved. Yet, parents reflected that the higher logistical requirements, in enhanced
performative roles as ‘Actor-Directors’, detracted from their learning.
Conclusion
These findings provide new insight to inform design of EI hybrid online and face-face
delivery.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

P-291
Early intervention with an adjustable interactive feedback training system – a pilot
study
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Introduction
Evidence suggests that interventions to facilitate motor and cognitive development in infants
at high risk for cerebral palsy (CP) should be initiated as soon after birth as possible. We have
therefore developed a home-based, cheap, easy access, interactive feedback training program
administered via an app to infants at high risk of CP within the first year after birth.
Patients and methods
Infants at around 15 weeks of age (corrected age) with suspicion of brain lesion determined
from a medical assessment, by MRI or ultrasound scans or absence of fidgety movements
(FM) as determined by General Movement Assessment (GMA) are included in a 6 months
intensive at-home-based interactive feedback training system. Training will be performed
minimum 4 days pr. week for min. 15 min. pr day.
The feedback training system is an interactive adjustable app connected to 4 wireless motion
sensors (arms and legs), which adapts to the movements of the infants in order to enhance the
infants’ motivation to increase their movement repertoire. The feedback training is adjusted to
the infants’ functional abilities.
Outcome measures will include movement symmetry of limbs (both for upper and lower
extremities) and overall movement performance over time (6 months), based on the data from
the sensors.
Results
Initial tests show that the infants have increased movement when correlated with presented
auditory and visual stimuli.
Conclusion
The adapted feedback system seems a possible solution for an easy accessible and userfriendly home-based intervention system, which promotes infant development.
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Multidisciplinary Intervention of Children with Autism Spectrum Disorder: An
Explorative Study
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Introduction: Due to its complexity and variability, Autism Spectrum Disorder (ASD)
requires multidisciplinary and multidimensional interventions. SUPER (in Italian: Sistema
Unitario in una Piattaforma Riabilitativa ed Educativa) is an Italian digital platform,
implemented to facilitate collaboration between families, health services, and schools and to
promote personalized intervention for children with ASD.
Patients and Methods: The research protocol, aimed to test SUPER’s feasibility and
usability, foresees the enrollment of 12 ASD children in the Experimental Group (EG) and 12
ASD children for the Control Group. All families, teachers, and clinicians performed usual
rehabilitative and educative interventions, but the EG used SUPER, in addition to ordinary
programs. The feasibility and acceptability of SUPER were assessed through usability scales
and questionnaires realized ad hoc for the purpose. At baseline and established endpoints,
ASD patients were evaluated with different assessment tools.
Results: Preliminary results about the first users suggest that SUPER demonstrated to be a
feasible and useful tool to support families, teachers, and clinicians of children with ASD.
Conclusions: These findings show that telemedicine can provide an important help to
coordinate all different interventions for children with ASD, not as a replacement of the
ordinary therapies, but to integrate health services and make them more enjoyable by a
virtuous coexistence of virtual and in-person interventions. SUPER is effective because it is
simple to use, portable, and low cost. It facilitates the interaction between the adults around
children with ASD, promoting better communication that can help carry out the various
interventions already in progress.
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Investigating neuropsychological processes related to cognitive exercises of the VRRS
telerehabilitation system in children with Cerebral Palsy
C. Bombonato, B. Del Lucchese, M.C. Di Lieto, A. Martinelli, G. Cioni, G. Sgandurra.
IRCCS Fondazione Stella Maris, Pisa, Italy.
The VRRS Home Tablet is an ICT technology system for telerehabilitation, with a wide
library of cognitive and motor exercises, allowing to insert the intervention monitored by the
clinical staff in an ecological and motivating context. The aim of the study is to identify the
neuropsychological processes linked to the different VRRS exercises in children with
Cerebral Palsy (CP), correlating scores obtained in VRRS activities with standardized
neuropsychological measures.
Two VRRS exercises protocols were administered to forty children with CP with a mean age
of 6.59 ys (SD 2.9) admitted to IRCCS Fondazione Stella Maris (Pisa, Italy) after a
neuropsychological assessment to evaluate processes frequently impaired in CP, such as
attention, visuo-motor integration, working memory and inhibition by standardized tests (such
as NEPSY-II, VMI, Leiter-III, BRIEF-2 etc.). Spearman correlation analyses were carried out
among VRRS exercise scores and standardized tests (IBM Statistics).
Significant correlations were found (p <.05) between VRRS speed and accuracy data in
different VRRS exercises and visuospatial/verbal working memory (rho range 0.75 - 0.50),
visual and auditory attention (rho 0.85), inhibition (rho range 0.63-0.49) and cognitive
flexibility (rho range 0.78-0.38). Comparing across them the different VRRS exercises,
significant correlations were also found across activities which required visuo-spatial
memory, attention and visuo-motor integration skills (rho range 0.79-0.39).
The results identify the involvement of different neuropsychological processes, frequently
found impaired in CP, in several of the VRRS activities selected, suggesting a potential use of
this technology to improve neuropsychological skills with innovative and personalized
programs in children with CP.
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Myotonic Dystrophy: Case Report
M. Tanrıverdi, A. İ̇şca.
Bezmialem Vakıf University, İstanbul, Turkey.
Introduction: Myotonic dystrophy (MD) is a neuromuscular disease which has the symptoms
such as muscle weakness, fatigue, pain, and functional deficiencies.
Patients and methods: We herein report the case, 13-years-old girl who has MD, was conducted
virtual reality (VR) combined with physiotherapy rehabilitation program (PTR). Muscle
strength was evaluated with manual muscle test. Balance disorders were measured by NintendoWii-Fit-Plus®. The PTR (45 minutes/session, 2 days/week) combined with VR was applied for
six months.
Results: The distal muscle weakness, and balance disorders were seen in our case. According
to the body test, the differences between the sides of center of gravity was reduced 8.6%, and
stability was increased 4%, and the fit age was decreased one-year after the intervention.
Conclusion: Our findings showed that the muscle strength was increased, and balance disorder
was reduced with sustainable and motivational VR approaches combined with the PTR in MD.
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Short to Long Term Effects of Virtual Reality on the Motor Skill Learning of Children
with Cerebral Palsy: A Systematic Review
S. Kilcioglu, B. Schiltz, R. Araneda, Y. Bleyenheuft.
Institute of Neurosciences, UCLouvain, Brussels, Belgium.
Introduction: The use of virtual reality (VR) in neurorehabilitation for children with cerebral
palsy (CP) may potentially promote motor skill learning by performing repetitive practice,
sensorimotor feedback, motivation, and enjoyment. This review aims to investigate the
possible effect of VR on motor functions and daily life activities of children with CP in a
short to long term.
Patients and methods: Two examiners systematically searched PubMed, ScienceDirect,
Embase, IEEE Xplore databases until October 2021 using as keywords ‘virtual reality’,
‘virtual environment’, ‘videogaming’, ‘computer game’, ‘Kinect’, ‘Wii’, ‘PlayStation’,
‘cerebral palsy’, ‘CP’, ‘rehabilitation’, ‘therapy’ and ‘motor skill learning’, according to
PRISMA Guidelines. After screening titles and abstracts of 1643 studies, full-text of 151
studies were assessed for eligibility of inclusion.
Results: Nine out of 151 studies were included, 7 of which were randomized controlled trials.
In total, 258 children with CP aged 3-18 were included. The priority focus of VR and
outcome measures in most studies (n=7) was upper limb functions. In the short term, most
studies (n=8) reported significant improvements in motor functions and daily life activities
with the use of VR in CP rehabilitation. These improvements were mostly (n=7) retained
within the mid or long-term (from 4 to 12 weeks).
Conclusion: Although VR in CP rehabilitation seems to be effective within short to long
term, we observed a lack of studies investigating the effects of VR on long-term outcomes
involving lower limb functions and balance, especially in children with bilateral CP.
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The effects of robot-assisted therapy in ambulatory individuals with spastic cerebral
palsy
F. Manikowska1, A. Krzyżańska2, P. Chmara3, B.P.J. Chen4, M. Jozwiak5.
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Robotic-assisted therapy (RAT) is a task-specific approach for treating gait disorders for
individuals with neurological impairments. However, the effectiveness of RAT is not clear for
the different severity of involvement, pathology, and ages. The study aimed to assess the
functional and clinical status outcome after RAT in cerebral palsy (CP). Twenty-eight
individuals with bilateral spastic CP were enrolled (female=10; male=18; age=15.2±2.0
years). The RAT program consisted of 30 sessions: 5 sessions weekly for 6 weeks. Gross
Motor Function Measure (GMFM) and clinical physical examinations were evaluated before
and after RAT. Our results suggested that the RAT program with the described protocol can
improve general gross motor functions of individuals with CP in Gross Motor Function
Classification System (GMFCS) level I and II, and can improve primarily the performance on
less complex GMFM items for those in GMFCS level III and IV. The lower baseline
functional level was related to a greater functional improvement. Older individuals were
noticed to improve more in GMFM dimension D. Regarding impairments evaluated by
clinical examinations, no change has been found after RAT intervention. It is worth
mentioning that the strength of knee muscles was not affected either.
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with pediatric amblyopia: A protocol for a crossover randomized controlled trial.
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Background
Amblyopia is the most common developmental vision disorder. Traditional treatments target
visual acuity deficits by patching the non-amblyopic eye, but their low compliance sometimes
leads to residual amblyopia. Additionally, selective attention and motor skills deficits are not
targeted by such treatments. Studies using serious games to treat vision skills have shown
positive preliminary results. In this study, we designed a randomized controlled trial (RCT) to
test the effectiveness of binocular function-focused serious games in a virtual reality (VR)
environment to improve vision, attention, and motor skills in individuals with residual
amblyopia.
Patients and Methods
Assessor-blinded crossover randomized controlled trial for individuals with residual
amblyopia (n=30) and healthy controls (n=30) between 6-35 years old. VR-based serious
games developed by Vivid Vision are compared to refractive correction, with a dose of 30
minutes/day, 5 days/week, over 8 weeks, in a home environment. The amblyopic cohort
receives both treatments, randomizing the order according to their amblyopia type
(anisometropic, strabismic, mixed). The control group only plays serious games. The
evaluation (before and after each treatment with 2 months follow-up) includes basic vision
(visual acuity, stereovision, interocular suppression), reading skills, audio-visual selective
attention, and motor skills in a stereoscopic task. With electroencephalography we investigate
treatment-derived brain activity changes during the tasks.
Results
This protocol is registered (NCT05114252) and under review by the ethics authority.
Recruitment starts in 2022.
Conclusion
This paper describes the methodology of an RCT evaluating the effects of VR-based serious
games on vision, attention and motor skills and their neuroplastic changes.
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‘Navigating the ocean alone in a reed boat with no map.’ Parental experiences of
accessing primary care referral for their infants with Cerebral Palsy.
J. Baggaley1, T. Rapley2, A. Basu3.
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Introduction: Each year ~1800 UK children are diagnosed with Cerebral Palsy (CP). Of these,
40-50% are deemed ‘low risk’ at birth, relying on their parents and primary health care
professionals (PHCPs) to identify concerning features and seek referral. These infants
experience delays to treatment and diagnosis compared to their ‘high-risk’ counterparts. In
other paediatric conditions parents report being ignored or ‘brushed off’ by PHCPs when
raising concerns, resulting in delays.
Aims: To describe experiences of pathways through primary care of parents whose child was
later diagnosed with CP.
Methods: Caregivers of children with CP were recruited via social media to take part in an,
ethically approved, online survey. This collected information on child and respondent
demographics, earliest concerns caregivers had and their experiences of the referral and
diagnosis process. Thematic analysis was undertaken on responses regarding primary care
experiences.
Results: The survey identified 140 infants where the first concern was identified in the
community. Three pathways to referral emerged. 1) Immediate referral, after the PHCP or
caregiver identifies initial concerns. 2) Deferred referral, after either initial reassurance from
PHCP that there was no problem, or a watch and wait approach. 3) Missed opportunity for
referral (n=1).
Conclusion: Given PCHPs role as gatekeepers in the referral process, their ability to recognise
developmental concerns is central to minimise unnecessary delay. We are developing
resources to support the communication between PHCPs and caregivers around early
concerns about their infants.
Limitations: Retrospective survey; lack of confirmation of clinical diagnosis; lack of PHCPs
perspective.
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Clinical practice of Spanish occupational therapists related to upper limb assessment
and intervention in children with unilateral cerebral palsy: a cross-sectional study.
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Introduction: There is a growing body of scientific evidence aimed at providing
recommendations for both assessment and intervention programmes in unilateral cerebral
palsy (UCP) children. However, how Spanish occupational therapists (OTs) are being able to
translate this evidence into their clinical practice is still unknown. This study aimed to analyse
the clinical practice of Spanish OTs, both in the assessment and treatment of upper limb (UL)
in UCP children.
Patients and Methods: A cross-sectional study was conducted and approved by the Ethics
Committee from La Salle (PI-031/2021). An ad hoc survey composed of three sections was
designed: socio-demographic characteristics, clinical practice related to assessment and
intervention, respectively. The survey was sent to participants via the Google Forms platform
and remained open during May 2021.
Results: 130 TOs participated in the study. 88.5% had no specific training in assessment and
intervention of UL and 42.3% reported not using standardised assessment. 95.4% considered
that UCP children have somatosensory processing difficulties but only 49.2% said to assess it
in all cases. 51.5% reported implementing intensive therapies, however only 12.5% apply the
protocol according to scientific evidence. To ehance occupational performance, 91.5%
reported using bimanual activities and 51.5% emergent therapies.
Conclusions: A large proportion of respondents do not apply the recommendations of the
scientific evidence in their clinical practice, both in the assessment and treatment of UL in
UCP children. It is necessary to provide Spanish OTs with quality training so that they feel
confident and are able to implement evidence-based practices more frequently.
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Introduction
Autism spectrum disorder is characterized by impairments in communication, social
interaction and interests and imagination. First signs of autism usually appear in the first two
years of life. Early assessment of warning signs and intervention are crucial for such child's
long term success.
Our aim was to analyse early development in children who were later diagnosed as autism.
Patients and methods
We reviewed early medical files of 30 children who were later confirmed to have autism.
Their age was 4-11 years, mean age 6.8, 24 boys and 6 girls.
Results
In majority pregnancy and delivery were uneventful. First words were present in ten children
between 10 and 12 months, in 14 children after age of 12 months. No data were found in 6.
The mean Apgar score values were ranging from 8,6 to 10, only in one child it was below 6.
Basic vaccination (mandatory) was carried out in all children. First smile was noticed in 20
children at the mean age of 3-4 months. The ability to sit unsupported was reached between 6
and 18 months, the age of independent walking was between 10 and 28 months. There was no
serious illness or injury. Family history on autism was positive in 8 children (even in one
sibling and in two pairs of twins).
Conclusion
Our small group of autistic children showed some characteristics of the development in these
children however not much deviations from normal was found. Further studies with larger
number of participants are planned.
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Effects of confinement in Spain during the COVID pandemic on the Duchenne muscular
dystrophy (DMD) pediatric population. The importance of daily physical activity.
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Introduction
Low-intensity aerobic training has demonstrated to be beneficial in DMD patients. Aerobic
exercise counteracts physical deterioration.
Daily exercise (walking go and back to school, playing in the park…) is to be supposed to
have a big influence in the muscular state of the patient, but his importance has never been
studied before.
6MWT is a primary endpoint for DMD and a strong predictor of decline in ambulation.
In Spain, because of the COVID situation, Spanish population was confined at home on 14th
march 2020. Children could start to go for a walk from April 26 th, but they didn’t go back to
school until September 2020.
Patients and methods
DMD children visited in HSJD with:
 Previous basal 6MWT (6MWT pre): June 2019.
 6MWT pre-confinement (6MWT basal) : December 2019
 6MWT post-confinement (6MWT post): June 2020
We analyze the meters’ difference between 6MWT pre and 6 MWT basal, compared with the
meter’s difference between 6 MWT basal and 6MWT post.
Results
28 DMD children. Age: 6-17 years.
Meters’ difference between 6MWT pre - 6MWT basal: average -1.08, standard deviation
45.97, minimum -157, median 8.50, maximum 93.
Meters’ Difference between 6MWT basal - 6MWT post: average -34.62, standard deviation
48.26, minimum -124, median -28.50, maximum 106.
The differences are statistically significant (p 0.006 Test de Wilconson).
Conclusion
DMD children presented a bigger deterioration in the 6MWT after the confinement. These
results support the importance of avoiding a sedentary lifestyle to preserve ambulation and
slow down the disease.
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Introduction:
Deafness is a common multifactorial disorder with numerous underlying causes (genetic,
infectious, trauma). Greater than 100genes have been identified in non-syndromic
sensorineural hearing loss(SNHL), and 70% follow a recessive inheritance pattern. OTOG
(MIM: 604487, chr11:17,547,258-17,646,043) encodes otogelin, a non-collagenous protein
specific to the inner ear. Pathogenic variant in OTOG result in mild-to-moderate nonsyndromic SNHL. To date, only 12 families(26 individuals), have been reported in the
literature.
Patients:
We report four families from the Irish Travelling Community (11 individuals), with a
recurrent homozygous variant in OTOG (c.3700C>T; p.Arg1234*) resulting in nonsyndromic SNHL. The median current age is 9.8 years (range: 2-30 years). Over half the
individuals(n=6) were referred for investigations after failed new-born hearing screening,
with others referred due to speech delay. All individuals have a mild to moderate SNHL, with
characteristic U-shaped or down-sloping audiogram. The SNHL was non-progressive.There
were no features of vestibular dysfunction.
Discussion:
This is the largest cohort published to date and the first case series of Irish Traveller
individuals with SNHL due to homozygous variant in OTOG (c.3700C>T:p.Arg1234*).This
is a founder mutation with the Irish Travellers and clinicians need to ensure that this is
requested in infants who fail new-born screening from this ethnicity. Similar to previously
reported cases of OTOG- associated SNHL, deafness in our cohort was non-progressive mildmoderate SNHL, even in our adult patients.
Conclusion:
This case series is the largest cohort of OTOG patients(n=11) reported to date and highlights a
founder mutation in OTOG in the Irish Traveller population causing mild-moderate SNHL.
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Introduction: Birth prevalence trends and most recent prevalence estimates for cerebral palsy
(CP) were calculated across low-, middle- (LMI) and high- income (HI) regions, as well
as current global birth prevalence.
Patients and methods: A systematic analysis of data from
a) participating CP registers/surveillance systems and b) population-based prevalence studies
from literature. Each analysis was conducted for pre/perinatal, post-neonatal and overall
CP. Quality and risk of bias was assessed for both data sources. Trends in birth prevalence for
each region were statistically classified as increasing, decreasing, heterogeneous or no
change. Most recent prevalence estimates with 95% confidence
intervals (CIs) were calculated for each region (preferential denominator live births (LBs), but
children living in the area was accepted and reported separately). Metaanalyses were conducted to calculate current global birth prevalence.
Results: Forty regions worldwide were included. Trends analyses were only able to be
conducted in HI regions where CP registers/surveillance systems existed (n=14 regions).
Pre/perinatal CP birth prevalence declined significantly since 1995 across Australia and
Europe, with no change to post-neonatal CP trends. Current global birth prevalence for HI
regions is 1.5/1000 (CIs1.4-1.6) LBs for pre/perinatal CP, 0.8/10,000 (CIs0.6-1.0) LBs
for post-neonatal CP and 1.6/1000 (CIs1.5-1.7) LBs for overall CP. LMI regions had
estimates as high as 3.4/1000 LBs and 3.7/1000 children living in the region.
Conclusion: In HI regions worldwide, pre/perinatal CP is declining. The
current overall birth prevalence is 1.6/1000 LBs. Limited but increasing data
from LMI regions suggests birth prevalence is at least double that of HI regions.
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receiving Botulinum toxin therapy: a single-center study
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Introduction: The COVID-19 pandemic caused disruption of the follow-up evaluations,
physiotherapy and Botulinum toxin treatment (BoNT A) in children with cerebral palsy (CP).
The aim of this study was to determine the changes in pain, spasticity level and range of
motion in children with spastic CP after COVID-19 stay-at-home period.
Patients and methods: Fifteen children, (GMFCS level I-IV, aged 4- 12 years) with spastic
CP were enrolled in this study. All of them received BoNT A treatment in October/November
2019, which was followed by physiotherapy. Their next appointments were scheduled for
March and April 2020. Due to the COVID-19 outbreak, all of the treatments were canceled
and the children were sent home and advised to perform home-based exercise programs. The
children were able to have their next regular check-up in October 2020. Assessment of range
of motion (ROM), spasticity and pain levels was done, and the data was compared with data
from 2019.
Results: The pain and spasticity severity of the participants were significantly increased
during 10-12 months stay-at-home period. Range of motion was significantly decreased,
especially dorsiflexion of the foot. Joint contractures and hip dislocation were noted in three
cases.
Conclusion: The study participants did not comply with the home exercise program in a
satisfactory manner. COVID-19 pandemic has made a detrimental effect on ROM, spasticity
and pain in chidlren with CP. Telerehabilitation and online communication with health
professionals should be at a higher level in Serbia.
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1
FundAME Fundación Atrofia Muscular Espinal, Madrid, Spain; 2Department of Clinical and
Molecular Genetics and Rare Diseases Unit and Medicine Genetics Group, VHIR, Hospital
Valle Hebron, Barcelona, Spain.
Spinal Muscular Atrophy (SMA) is a neurodegenerative disease characterized by the loss of
motor neurons at the level of the anterior horn causing premature death or severe motor
disability.
Classically, SMA has been classified into 5 subtypes (0-4), depending on the age of symptom
onset and the maximum motor function achieved. The aim of the present study is to describe
the characteristics of the patients with SMA type 1, the most common severe form, included
in RegistrAME, a self-reported Spanish SMA registry.
By November 2021 there are 60 registered patients with SMA type 1. Mean age 5.88 years (5
months - 29 years).
Maximum motor milestones achieved: by natural history, type I patients never sit.
However, some patients may become sitter or walkers because the new treatments. Thus,
48% are non-sitters; 40% are sitters and 12% may walk by steps and short distances. In
addition, 32% cannot turn and 18% can only partially turn. Regarding upper limb function,
15% report having no useful function in their hands, 7%, despite not being able to bring their
hands to their mouths, report having useful function in their hands. Considering respiratory
function, 22% require invasive ventilation and 58% non-invasive ventilation.
In conclusion, recent disease-modifying treatments have changed the trajectories of the
disease. However, type I SMA continues to be highly disabling.
The rest of the results, including Patient Reported Outcomes (PROS), will be presented in the
EACD-2022.
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Medulloblastoma and disability
D. León, N. Rodriguez, M. Vigo, L. Mangado, C. Boix, C. Bisbal, A. Zoccalli.
Hospital Materno-Infantil Sant Joan de Déu, Esplugues de Llobregat, Spain.
Introduction
Central neurvous system tumors are the most prevalent group of solid tumors in childhood.
45% are located in the posterior fossa. Medulloblastoma is the paradigm of CNS tumors,
treated with intensity ( surgery, chemotherapy and radiotherapy ), survivors have significant
cognitive and motor sequelae. The aim of this retrospective study is to determine the most
frequent sequelae in patients with medulloblastoma treated in the last 10 years in our center.
Patients and methods
Retrospective review of the medical records of patients with medulloblastoma treated in our
center in the last 10 years, analyzing the sequelae present immediately after surgery, one year
and two years after surgery.
Results
Of the total number of patients with posterior fossa tumor, 29% were medulloblastomas, with
a survival rate of 79%. 63% male and 37% female. 68% had a pediatric postoperative
cerebellar mutism syndrome having good evolution with early rehabilitation treatment. The
most frequent and permanent sequelae at two years of follow-up were ataxia (81%), ocular
affectation (62.5%) , cognitive impairment (100%) and 50% were dependent for basic
activities of daily living.
Conclusions
Children with medulloblastoma have a high survival but will have permanent motor and
cognitive deficits over time that can produce a significant level of disability and dependence.
Besides improving the side effects of the treatments, the integration of rehabilitation in the
therapeutic team from the beginning is key to improving these conditions
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Motor and pulmonary function after scoliosis surgery in children with spinal muscular
atrophy (SMA) type II.
J. Medina Cantillo1, S. Roca1, O. Moya1, D. León1, M.A. Martínez1, A. Peiró2, I. Vilalta2, L.
Carrera3, A. Nascimento3.
1
Servei Rehabilitació. Hospital S Joan de Deu, Barcelona, Spain; 2Servei Cirurgia
Ortopèdica. Hospital S Joan de Deu, Barcelona, Spain; 3Servei Neurologia. Hospital S Joan
de Deu, Barcelona, Spain.
Introduction
Scoliosis is a common complication in SMA patients. Surgical correction is generally
recommended. The aim of this study is to determine the impact of the surgery on functional
test and FVC in patients with SMA II.
Patients and methods
19 SMA II children, 6-15 years (average 11.2), summited to scoliosis surgery (all include
fixation to the pelvis) in HSJ , between April 2016 and February 2021.
Expanded Hammersmith Functional Motor Scale (HFMSE), Revised Upper Limb Module
(RULM), Egen Klassification Scale (EK2) and predicted forced vital capacity (FVC) before
and after spinal surgery (5 -12 months, average: 8 months) were determined.
Results.
HFMSE: 11 patients worsened, 7 got the same result and 1 improved.
RULM: 7 patients improved, 3 no changed and 9 worsened.
FVC (available for 15 children): 6 of the patients improved in FVC.
Averages:
HFMSE pre surgery: 6.95 (0-20). HFMSE post surgery: 4.42 (0-15) (p 0.006
Wilconson test).
RULM pre(right arm) pre: 16.28. RULM (right arm) post: 15.17 (p 0.211 Wilconson test).
RULM pre(left arm): 16.29. RULM post(left arm): 14.71 (p 0.165 Wilconson test).
EK2 pre: 16.94. EK2 post: 18.83. (p 0.274 t. student test)
FVC pre surgery: 50.30. FCV post: 47.18 (p 0.395 t. student test)
Conclusion
In this single-center retrospective study we found that, after spine surgery for scoliosis,
patients with SMA worsened in the results of HFMSE, in a significant way. The changes in
FVC and RULM were not significant.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

P-308
Parents´ report in relation to vision and motor functioning of their child with cerebral
palsy
A. Ericson1, K. Hellgren1, L. Falkman2, C. Lidbeck1.
1
Karolinska Institutet, Stockholm, Sweden; 2Karolinska University Hospital, Stockholm,
Sweden.
Introduction
Knowledge of the impact of vision on motor functioning in children with cerebral palsy (CP)
is sparse. The aim of this study was to explore how visual function relates to motor function
and CP subtype.
Patients and methods
Fifty-seven children with spastic CP (38 bilateral/19 unilateral), GMFCS levels I:29, II:12,
III:13, IV:3 and 33 TD children participated (median age 12,4y). Visual function in everyday
activities was evaluated using a parental questionnaire, rating 39 behavioral statements on a
scale ranging from never (0) to always (4). Visual acuity was assessed with symbol charts and
visual fields with Humphrey Field Analyzer.
Results
Mann Whitney U test revealed median [min, max] score on the questionnaire in the TD group
4 [0, 58], and the CP group 28 [0,116] (p< 0.001). The children with bilateral and unilateral
CP had 31 [9,116] and 27 [0,102] (p=0.306) respectively. Forty (70%) children with CP
scored above the 90th percentile (20.6) of the total sum score of the TD children (74% of the
bilateral, and 63% of the unilateral). The children at GMFCS level III had a higher median
score compared to level I (p=0.046). All children had visual acuity of ≥20/40.
Conclusion
Children with CP had more reported difficulties with visual function in everyday activities
compared to TD children and children at GMFCS level III had more reported difficulties than
level I. There was no significant difference in total sum score between the bilateral and
unilateral CP. Further comparative analyses with neuroophthalmological outcome will be
presented.
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Putting Participation-focused Knowledge Translation (P-KT) framework into Action in
inclusive schools: Clinicians’ and managers’ perspectives
M. Waisman1, Y. Ivzori2, D. Anaby3.
1
University of Haifa, Haifa, Israel; 2Oranim College of Education, Tivon, Israel; 3McGill
University, Montreal, Canada.
Introduction: Available intervention strategies, e.g., the Pathways and Resources for
Engagement and Participation (PREP), to improve participation of children with disabilities
are not well-integrated into practice, indicating a knowledge-to-practice gap. The
Participation-focused Knowledge Translation framework (P-KT), a multi-level approach
engaging different stakeholders in the implementation processes, can minimize this gap. This
qualitative study examined two KT strategies for facilitating participation-based practices in
inclusive schools targeting two stakeholder groups.
Patients and methods: A KT program for implementing PREP was tailored to the needs and
contexts of each of the two groups; a 30-hr practical interactive program for occupational
therapists (OTs) and 5-hr information sessions for OT managers. Following the programs,
seven OTs enrolled in two focus groups and 39 managers completed a survey with openended questions. Content analysis of each data source was analyzed separately, then
integrated and organized according to P-KT elements.
Results: Data addressed the P-KT framework at the micro and meso levels. At the microlevel, participants in both groups emphasized how knowledge of PREP shifted their attitudes
towards ecological approach and occupational-based intervention. Therapists also highlighted
an actual change in their practice e.g., setting participation-based goals. At the meso-level,
aspects of school readiness for change emerged. Managers expanded on organizational
processes and service delivery models required for implementation.
Conclusions: The P-KT framework targeting different stakeholders facilitates a shift in
practice towards focusing on the participation of children with disabilities. KT programs at
the macro level, e.g., targeting community services, are required to ensure the sustainability of
participation-based practices.
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Rett Syndrome in India: demographics, clinical features and genetic profile of 6 Rett
Syndrome cases as part of “Genetics in Autism” research study
D. Jain1, J. Shah2, H. Patel3, H. Sheth2, F. Sheth2.
1
Shishu Child Development & Early Intervention Centre, Ahmedabad, India; 2FRIGE
Institute of Human Genetics, Ahmedabad, India; 3Zydus Hospital, Ahmedabad, India.
Introduction:
Rett syndrome (RS) is a neurodevelopmental disorder seen primarily in females,
predominantly caused by MECP2 gene mutation. In many cases RS presents as Autism
Spectrum Disorder (ASD). We present a case study of 6 children diagnosed as RS as part of
“Genetics in Autism” research study in India.
Patients & methods:
106 children with ASD diagnosis on DSM-V criteria were enrolled in the study. Detailed
demographics, clinical features, investigations data was collected. Karyotype and Whole
Exome Sequencing (WES) was done for each child. Parental segregation analysis was done
by Sanger Sequencing.
Results:
Out of 106 children, 6 had MECP2 gene mutation (5.66% of study population). 5 were female
with X-linked de-novo mutation (heterozygous), 1 was male with X-linked post-zygotic denovo mutation (somatic-variant).
The female children were aged between 2-12 years, full-term with no maternal/perinatal
complications. One parent had 3rd-degree consanguineous marriage and one had twin
pregnancy with miscarriage in one foetus. The mean birth-weight was 2.3kg. MRI & BERA
(in 5/5) were normal. EEG was abnormal in 2/5, 3/5 had microcephaly, 2/5 had bruxism. All
siblings were normal. Male child (2.7 years, 32 weeks of gestation), had normal MRI/eye/ear
exam/head circumference, abnormal EEG and right thumb polydactyly.
Conclusion:
RS is a complex neurodevelopmental disorder with variable clinical and demographic profile.
With increase in ASD prevalence, many of the RS cases are being diagnosed and treated as
ASD. It is important to provide assess to genetic tests and counselling to parents for long term
management and understanding of the prognosis.
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Building capacity on powered mobility for children with severe motor impairments in
Brazil: findings from the 1st Go Zika Go Workshop
J. Félix1, J. Machado1, A.C. De Campos2, D. Aleixo1, B. Vieira3, M. Airoldi3, G. Filho1, K.
Monteiro1, E. Longo1.
1
Federal University of Rio Grande do Norte (UFRN-FACISA), Santa Cruz, Brazil; 2Federal
University of Sao Carlos, São Carlos, Brazil; 3Nossa Casa Institute, Campinas, Brazil.
Introduction: The Go Zika Go project aims to test the feasibility of an intervention to improve
activity and participation of children with Congenital Zika Syndrome (CSZ) and train human
resources for the implementation of early motorized mobility for children with significant
motor impairments. Here we aim to present the results of the First Go Zika Go Workshop.
Methods: The 3-day free workshop was held in August 2021 in a hybrid format . Training
sessions targeted rehabilitation and engineering researchers, students and professionals. The
12-hour remote seminars covered contents on motorized mobility and featured speakers from
Brazil, United States, Canada and Sweden. The 16-hour toy car modification workshop was
held in Santa Cruz, Brazil. At the end of the workshop, the participants answered a structured
questionnaire.
Results: The event brought together 131 participants from 13 Brazilian states and Spain, and
19 speakers. Three mini tractors and 1 mini jeep were modified for 4 children with CZS.
According to the questionnaire results, 97% agreed that the teaching methods used were
adequate, motivating and helped in learning. Regarding the content covered, 81.5% felt
confident. As for the motivation to implement the knowledge after the workshop, 81.4%
reported feeling capable. In general, 25.9% rated the event as good and 74.1% as excellent.
Conclusion: The results of the Go Zika Go Workshop are encouraging and reinforce the need
for other training actions on the implementation of early motorized mobility, which may
represent a strategy in promoting the participation of children with significant disabilities.
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Can optimal interventions improve the motor learning of children with DCD?
M. Palomo Nieto1, R. Abdollahipour2, P. Wilson3.
1
Universidad Complutense de Madrid, Madrid, Spain; 2Palacky University, Olomouc, Czech
Republic; 3Australian Catholic University, Melbourne, Australia.
Introduction
Children with developmental coordination disorder (DCD) show deficits in motor learning
which impact the development of age-appropriate motor skills. Research on skill acquisition
show that three components of the OPTIMAL theory for motor learning including external
focus instructions, autonomy supports, and enhanced expectancies (aka optimal interventions)
can each enhance motor learning, independently, in children. Recent research show that the
magnitude of learning effect for each of these interventions (e.g., external focus) is relatively
moderate. The aim of our study was to examine the combined effects of an optimal
intervention protocol on motor learning in children with DCD, predicting a large effect size.
Methods
Thirty children with DCD (6-12 years old) will be randomly divided into the optimized and
control groups. The motor skill paradigm was a modified 10-pin bowling task using a lightweight plastic set of objects. In the optimal group, children experience autonomy by selecting
a number of attractively-designed balls from a set before each trial, as well as receiving
external focus (“focus on the pins”) and enhanced expectancy (“you are doing well”) after
each block of three trials. Children in the control group are allocated white balls, and receive
no attentional focus instruction, or enhanced expectancy. Acquisition trials are performed
over two consecutive days and learning tests on day 3.
Results
Performance outcomes will be analysed using factorial ANOVA.
Conclusion
The findings provide new evidence for theoretical and applied significance of the optimal
interventions on motor learning and its potential impact on learning of children with DCD.
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Comparison of “pairwise adaptive level differences” (Receptive/Expressive language
skills with Interpersonal-Relationship skills) between children with ASD (Autism
Spectrum Disorder) and SCD (Social Communication Disorder)
D. Jain.
Shishu Child Development & Early Intervention Centre, Ahmedabad, India.
Introduction:
Adaptive level describes the skills, children need to function in the society. Pairwise adaptive
level help to identify areas in which the child’s own functioning in one domain is better than
others. This study attempts to compare “pairwise adaptive level differences”
(Receptive/Expressive language skills with Interpersonal-Relationship skills) between ASD
and SCD children.
Patients & methods:
This cross-sectional study was done with 291-children (ASD-202, SCD-89), aged from 2.6-6
years with diagnosis of ASD or SCD on DSM-V criteria. Vineland-III scale was used to
calculate across-domain comparison between Receptive/Expressive-language and
Interpersonal-Relationships along with standard and v-scale score for adaptive level. The
results for ASD and SCD group were then compared to each other.
Results:
For pairwise domain comparison Receptive-Language was < Interpersonal-Relationship in
75.24% (25.24%- base-rate ≤10%) in ASD v/s 52.80% (11.23%-base-rate ≤10%) in SCD
group. Receptive-language was > Interpersonal-Relationship in 14.85% of ASD against
31.46% in SCD group (none with base-rate ≤10%).
Expressive-Language was < Interpersonal-Relationship in 97.54% ASD (62.37%-base-rate
≤10%) v/s 96.62% in SCD group (44.94%-base-rate ≤10%). Expressive-language was >
Interpersonal-Relationship in 0.49% of ASD kids against 2.24% in SCD group (none with
base-rate ≤10%).
Conclusion:
Pairwise adaptive level by identifying areas in which child’s own adaptive level is better in
some adaptive areas than others, can help in intervention planning. In this study SCD children
seem to be doing better than ASD children in language v/s Interpersonal-Relationship domain
comparison. Combining social skills training with speech/language therapy interventions may
lead to better functional outcomes especially in SCD group.
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Correlation between clinical and epidemiological characteristics of adolescents with
idiopathic scoliosis and their quality of life.
N. Lalechou1, T. Apostolou2, I. Kallistratos3, A. Hristara-Papadopoulou4, N. Karavidas5.
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Physiotherapist, Professor of Physiotherapy at International Hellenic University,
Thessaloniki, Greece; 4Physiotherapist, Professor of Physiotherapy at International Hellenic
University, Head of Postgraduate Programme 'Pediatric Physiotherapy', Thessaloniki,
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Introduction: Adolescent idiopathic scoliosis (AIS) causes physical deformities which have a
negative impact to patients’ health-related quality of life (HRQoL). The aim of the present study
is to investigate the correlation between clinical and epidemiological characteristics of patients
with AIS and their HRQoL, using the Italian Spine Youth Quality of Life (ISYQoL)
questionnaire.
Patients and methods: 60 patients (52 females, 8 males) with AIS, aged 10-18 years, with a
Cobb angle 10-45 degrees, participated in the current study. All patients were subjected to
conservative treatment with Schroth method, while 26 of them were wearing a brace as well.
They all answered the ISYQOL questionnaire and their physiotherapist completed an individual
characteristics form. For the statistical analysis, significance level was set at 5%.
Results: Regarding HRQoL, groups with and without brace differed significantly (MannWhitney U 765.5, p < 0.001). Patients who were using a brace had a lower HRQoL compared
to patients following only a program with Schroth exercises (Mean 7.24, SD 4.01). HRQoL
was found to be positively correlated with the age of diagnosis, height, age of menstruation
beginning and months of treatment with Schroth exercises while negatively correlated with the
age, weight, months of treatment with brace, ATR and Cobb angle (p > 0.05). Finally, clustered
bar charts constructed, showed that the majority of adolescents with the highest HRQoL score
were those with lumbar curves.
Conclusion: Out of the clinical and epidemiological characteristics examined, brace was found
to statistically significantly affect HRQoL in a negative way.
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Decision making between parents and professionals for children with complex disability:
Having honest conversations; short term gain leading to long term pain.
D. Fitzgerald.
National University of Ireland Galway, Galway, Republic of Ireland.
Introduction
The United Nation’s Convention on the Right’s of the Child calls for the inclusion of children
with complex disabilities in everyday life; yet, the lived experience of families and children
with complex disability is one of exclusion rather than inclusion. One of the factors
contributing to this exclusion is the lack of a shared vocabulary around positive expectations
for the child’s future. This study aims to explore the language used in decision-making
process between parents and professionals in creating “ordinary life” pathways for children
with complex disability.
Patients and methods
This study utilises Constructivist Grounded Theory (CGT) to explore the research question.
Purposive sample of parents of children with complex disability between four and six years
and the professionals who work with them will provide data that will be collected through indepth interviews with simultaneous analysis of data as per the CGT methodology.
Results
Initial findings from a pilot study will outline the analytic approach of future data as well as
form the potential foundation for future theory formation around the topic area. Some initial
findings include the impact of “short term gain leading to long term pain” based decisions,
and "honest conversations", affecting the future of the child with disability
Conclusion
This study will increase the understanding of the impact of strength-based language on the
unique decision-making processes between parents and professionals, and will play an
important role in improving the lived experience of children with disabilities and their
families.
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Description of medically complex children treated in a pediatric general service
P. Gómez Garrido1, M. Suárez-Bustamante Huélamo2, E. Villalobos Pinto2, A. Retuerta
Oliva2.
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Introduction
The increase in survival of children with serious disease has rised the prevalence of medically
complex children (MCC).
The definition for MCC includes patients with any of these 2 conditions: 2 or more complex
health conditions with chronic evolution or expected to be prolonged (>12 months); to be
dependant on technical support (technology) and / or special care measures.
Our objective is to describe the MCC assessed in a General Pediatrics Service.
Patients and methods
Retrospective and descriptive study was performed, including MCC treated in the General
Pediatrics Service of a tertiary hospital, between June 2017 and August 2020. Data were
analyzed using SPSSv22 System.
Results
323 patients were registered. Mean age was 7.04 ± 5.14 years. 54.8% of patientes were male.
We studied criteria for being considered as MCC: 93.1% had severe multisystemic diseases.
39.9% were dependant on technology, being nutritional support through gastrostomy (15.2%)
the most frequent.
Most prevalent chronic condition was a neurological disease (87.3%), often associated with
gastrointestinal (54.5%) and respiratory (32.2%) comorbidity. Most frequent diagnoses were
cerebral palsy (23.5%), epileptic encephalopathy (13.9%) and Down syndrome (10.8%).
Patients were followed up by a median of 5 different hospital services. The most involved
departments were Neurology (52%), Gastroenterology and Nutrition (48.75%) and General
Pediatrics (44.6%).
Conclusions
A big number of MCC are treated in General Pediatrics services. Most of them have
neurological pathologies. These patients require more health resources and and involve many
specialists. Specific programs and units for MCC could be useful to improve care.
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Homozygous variant in ATAD1 causing AMPA receptor dysregulation in stiff baby
syndrome
N.A. Kaiser1, J. Magg1, A. Weichselbaum2, T. Haack3, A. Bevot1.
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Introduction:
In 2017 and 2018 several cases of stiff baby syndrome with homozygous mutations in ATAD1
were reported for the first time and the role of AMPA receptor dysregulation and the potential
benefit of Perampanel were discussed.
Patients and methods:
We present two brothers with clinical features of extreme stiff baby syndrome, suffering
postnatally with overexcitability and rigor. Patient 1 (*11.2015) needed continuously
intensive symptomatic medication, although this did not lead to relevant improvement. The
severe muscular hypertonia was progressive and he died due to breathing problems within 8
months. Extensive diagnostic workup until this time did not show conclusive results.
Patient 2 (*01.2020) showed an equal clinical picture a few days after birth. Trio exome
analysis (patient 2 and the healthy consanguineous parents) revealed a homozygous mutation
in ATAD1, which was also found in preserved fibroblasts of patient 1.
Results:
The homozygous c.162G>C variant in ATAD1 was predicted to interfere with correct splicing.
As an ATAD1 mutation with loss of function could result in elevated postsynaptic AMPA
receptor expression, the AMPA receptor antagonist Perampanel was considered to be possibly
effective. We started to treat patient 2 with Perampanel and he benefited, especially
concerning the muscular hypertonia, but died at the age of 7 months from pneumonia.
Conclusion:
Repeated genetic examination and reevaluation of siblings or preserved blood or tissue
samples combined with review of literature is needed to solve at least some rare
neurometabolic diseases. Particularly as in some disorders of neurotransmission there might
be targeted drug options.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

P-318
Impact on quality of life, participation and functional mobility of the recovery process
after SEMLS in a girl with CP level III: a case report.
A. Aviles Lopez1, L. Gallego Martinez2, C. Lozano Quijada3, C. Lillo Navarro3.
1
Fundacion Lukas. Ayuda a la disicapacidad., San Juan de Alicante, Spain; 2Grupo
Casaverde, Alicante, Spain; 3Area de Fisioterapia. Departamento de patología y cirugía,
CEIT-FISIOTERAPIA - Universidad Miguel Hernández, San Juan de Alicante, Spain.
Introduction: Single-Event Multilevel Surgery (SEMLS) has been defined as an effective
intervention in the management of children with cerebral palsy (CP). However, studies that
examine how it affects children’s quality of life, participation and functional mobility during
recovery time are reduced. The purpose of this study is to know how SEMLS affects these
three variables in a 13-year-old girl.
Patients and method: Girl included in the study presented triparesic spastic cerebral palsy
level III of GMFCS. To value changes in quality of life, participation and mobility before and
10 months after surgery the assessment tools used have been CP Quality of life (CP-QOL)
questionnaire and CIF-IA, using respective constructs.
Results: Regarding quality of life, in the self-report a variation was observed from the 65th to
the 51st index quality of life percentile. “Feelings about functioning” is the only area which is
better after than before SEMLS. Questionnaire for the main caregiver shows variation from
the 91st to the 84th percentile. Participation at school has been the main affected environment.
Mobility on long distances, different surfaces and around obstacles suffer the higher
deterioration.
Conclusion: Long-term benefits of SEMLS on gait biomechanics and functionality have been
notably demonstrated. In this case, SEMLS affects quality of life, participation and functional
mobility during recovery time. It would be useful a deeper understandig of the whole effects
of SEMLS through more studies that explore the impact on children and families lifes, and to
report to them the complete information of the process.
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Monitoring medical care for children with severe neurodevelopmental disorders treated
at the Radboudumc Amalia Children’s Hospital: the first step to develop a
multidisciplinary network.
R. Van Lienden, C. Coppens, J. Draaisma, J. Geelen.
Radboudumc, Nijmegen, Netherlands.
Introduction
Insight in the medical care for children with severe neurodevelopmental disorders (SNDD)
and their families may lead to optimization of medical care, resulting in more integrated care,
fewer hospital visits and less complications. The aim of this study is to gain insight in health
care for children with SNDD at the Radboudumc Amalia Children’s Hospital.
Patients and methods
Retrospective cross-sectional study of SNDD children treated at the Radboudumc in 2019.
Data of these children were reviewed and compared with all children treated at this hospital in
2019. Primary objectives of the study were frequency of hospital visits/admissions and how
many specialists/ healthcare workers are involved in the treatment of these children?
Results
77 patients with SNDD, median age 8.0 (IQR 3.0 – 12.0) were included. Children with SNDD
had 1.0 – 60.0 (median 17.0, IQR: 9.5 – 26.0) outpatient visits in 2019. The mean outpatient
visits was 18.4 (SD 12.4), compared to 3.7 in the control group. A total 34 patients with
SNDD were admitted to the hospital (median 1.0 IQR: 1.0-2.0). The median hospital length of
stay was 8.0 days (IQR: 3.5-15.3), with a mean of 12.0 (SD 14.3). For the control group, the
mean stay was 6.8 days. The median number of specialist involved was 5.0 (IQR 3.0 – 7.0)
versus 2.0 other health care workers (IQR: 1.0-7.0).
Conclusion
Children with SNDD had much more outpatient clinic visits and hospital stays were longer
compared to children without SNDD. A multidisciplinary network is being formed for
optimizing care.
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Muscle strength in spastic children with cerebral palsy after botulinum toxin type A
treatment: A Pilot study
A. Palmcrantz1, R. Wang2, A. Destro2, F. Von Walden1, E. Pontén1, C. Lidbeck1.
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Introduction: Due to the sparse knowledge on effect of botulinum toxin type A (BoNT-A) on
growing muscles in cerebral palsy, we investigated the long-term effects regarding muscle
strength and functioning in children with CP.
Patients and methods: Eight children with CP (4 bilateral/4 unilateral) median 9.6y, GMFCS
level I:5 and II:3, planned for first-time BoNT-A injections of the calf muscles, and 11
typically developing (TD) children, 9.2y participated.
Children with CP were tested at four time occasions: before, and at three, six and 12 months
after the first injection, TD children only once. Isometric muscle strength in the dorsiflexors
(DF) and plantarflexors (PF) were measured with a rig-fixed dynamometer in sitting. The
maximum value (Nm/kg) of three trials from the most affected limb and the right side for TDgroup were analyzed. The timed Up and Go (TUG) was used to measured functional mobility
in walking.
Results: Mann Whitney U test revealed similar Muscle strength of PF in TD children and
children with CP (p=0.177), and significant higher DF strength in the TD group p<0.001).
Muscle strength increased significantly in the PF at 3-month follow-up (n=6): (p=0.028), but
not in the DF (p=0.345). A subset of children (n=3) was assessed at 6- and 12-month followups with no difference in muscle strength. In the CP group, TUG was performed in 8.8s, with
similar results at follow-ups.
Conclusions: Preliminary results indicate stronger PF 3 months after a first treatment with
BoNT-A in high functioning children with CP, but no change in functional mobility
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Necessary competencies in speech, physical and occupational therapists to transform
early intervention services
M. Alonso Martín1, C.T. Escorcia Mora2, F.A. García Sánchez3.
1
Departamento de Fisioterapia de la Facultad de Medicina y Ciencias de la Salud (UCV),
Valencia, Spain; 2Facultad de Educación de la Universidad Católica de Valencia, Valencia,
Spain; 3Facultad Educación de la Universidad de Murcia, Murcia, Spain.
Introduction: When Family-Centred Service (FCS) is implemented in early intervention (EI),
it is left to intervene on the child directly in order to intervene through the family, identifying
and respecting their concerns and enhancing the child’s activities and participation in the
environment. Professionals need accompaniment strategies to establish effective collaboration
with the carevingers. It imply to incorporate andragogy and coaching skills, reflexive practice,
put attention to mental filters and family perceptive-cognitive automatisms, implicate them in
evolution and intervention, improving the interaction between parents and sons. All of that
requires specific training for the EI professional, since there is still a gap between the
recommended practices and the practices that are carried out. The study's objective is to
develop a training and competencies needs assessment tool for specialist professionals of the
transdisciplinary word teams of FCS
Material and methods: From documents of EI from ASHA, AOTA and APTA was elaborated
a list of general and specific competences to intervention through FCS. This will be validated
for three focal groups, formed by specialized professionals of speech, physical and
occupational therapy that carry out FCS.
Outcomes: The focal groups’ outcomes will allow the development of an assessment tool of
competencies and training needs for specialized professionals of transdisciplinary work teams
of EI. This tool will allow us in the future to plan more specific training for the transformation
of EI services.
Conclusion: Continuum training of FCS should include professionals' training needs, further
those needs reported in the scientific evidence.
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NICU positioning strategies to manage stress/pain: Clinical practices and Health
Professional perceptions at Limassol General Hospital
M. Lamari.
Limassol General Hospital - State Health Services Organization (SHSO), Limassol, Cyprus.
Introduction: Positioning and stress/pain management are both fundamental principles of
perinatal care, that should be applied in every NICU following the framework of Infant and
Family-centered Developmental Care. This presentation is part of a study contacted to
investigate the clinical practices and the perceptions of Health Professionals about
positioning, stress/pain assessment, positioning strategies to manage stress/pain and parent
participation, in 2B – Level NICU of Limassol General Hospital.
Materials and Methods: The study followed a qualitative paradigm, using semi-structured
individual interviews from 14 Health Professionals (3 Neonatologists and 11 Nurses) who
constituted the population of this NICU. Data was collected over the period of three months
and descriptive statistics were used for the analysis.
Results: Four main themes emerged during the analysis - lack of knowledge, need of
evaluation tools and guidelines, staff training and team work. However, the study revealed
that good practices are applied in this NICU, yet far to be optimal.
Conclusion: Staff knowledge of the NICU, in the framework of Infant and Family-centered
Developmental care, requires more attention. The presentation will conclude with findings
gleaned from the study, which can assist in identifying gaps in knowledge, as well as other
factors that affect decision making. The latter can promote specific recommendations and
help plan the next steps to exploit appropriate clinical practices in this unit, thus contributing
to the optimization of the developmental outcomes.
Keywords: preterm infant, NICU, positioning, stress, pain
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Prevalence of Autism Spectrum Disorders in the Republic of Georgia
M. Gabunia1, M. Zirakashvili1, T. Mikiashvili1, N. Mebonia2.
1
Georgian Academy of Childhood Disability, Tbilisi, Georgia; 2National Center of Disease
Control and Prevention, Georgia, Tbilisi, Georgia.
Introduction
Despite the fact that 95% of all <5 years of age with developmental disabilities including
autism spectrum disorders (ASD) live in low- and middle-income countries, there is a
research gap from these countries. The study aimed to identify the prevalence of ASD in the
Republic of Georgia.
Patients and methods
The target population (N=27336) included all 3rd-grade students of (N=402) schools of five
main cities of Georgia. At the screening stage: 27 items Autism Spectrum Screening
Questionnaire (ASSQ) and 25 items Strengths and Difficulties Questionnaire (SDQ) were
used. In the second stage screen-positive, randomly chosen children were evaluated using
standardized diagnostic assessments.
Results
Overall, 16,654 students were assessed with 82% participation rate. After the screening,
students were assigned into 12 study groups according to the upper 10 percentile of scores of
ASSQ and SDQ tests. From the 1168 sampled screen-positive students 300 underwent the full
assessment. At this stage of data analysis, we calculated prevalence by counting all students
assessed as having ASD - 53 out of 300 diagnostically assessed. The number of ASD
diagnoses were produced for each group if all phase 1 participants were assessed at phase 2.
The estimated number of students was divided by the number of all phase 1 participants,
which resulted in a prevalence equal to 4.5%.
Conclusion
This crude prevalence of 4.5% needs to be adjusted using a machine learning algorithm and
getting more data from private schools that will be done for the meeting.
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Relationship of the Val66Met BDNF genotype with the effectiveness of technologically
assisted rehabilitation in Cerebral Palsy
B. Bagrowski, M. Kowalska, J. Kraśny, M. Prendecki, J. Dorszewska, M. Jóźwiak.
Poznan University of Medical Sciences, Poznań, Poland.
Introduction
Cerebral Palsy (CP) is associated with a variety of symptoms, most notably motor and
functional deficits. In the rehabilitation of patients with MPD, attention is paid to the
improvement of mobility, which has a significant impact on the child's development. The
effectiveness of rehabilitation depends on the plasticity of the nervous system, which may be
genetically determined. Particular attention was paid to polymorphisms of the BDNF gene.
Patients and methods
The study involved 50 people with MPD (aged 6 - 19) divided into two groups in terms
of BDNF genotype, and examined their progress in technologically assisted rehabilitation in
terms of improving gait function.
Results
It was shown that the Val/Val BDNF genotype may predispose to increased functional
improvement and maintenance, while those with the Met allele showed a reduced tendency to
improve motor function.
Conclusion
The results correlate with numerous studies on the relationship of the BDNF genotype with
learning motor functions. The research can be used as part of the identification of genetic
biomarkers in the rehabilitation of patients with MPD, which in the long term can be used to
predict the effects of therapy on the basis of genetic testing.
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Sensory schools proyect. How sensory programs can help students with austism
spectrum disoder
B. Matesanz1, M. Dominguez2.
1
CSEU La Salle, Madrid, Spain; 2NEUROPED, Madrid, Spain.
Introduction. Sensory processing dysfunctions are highly prevalent in children with Autism
Spectrum Disorder (ASD) (Caminha & Lampreia, 2012). Everyday school-life produces a large
variety of overwhelming stimuli. As a result, extreme anxiety and maladaptive behavior may
appear. A Sensory School Project was developed aiming to help teachers understand sensory
needs of ASD children and to implement sensory based strategies (SBS) to enabling better
participation.
Patients and methods. Teachers from different schools in Madrid were asked to observe ASD
children in everyday situations, including classroom and playground activities, and identify
responses to noise and tactile stimuli, visual attention deficits and food sensitiveness. Following
evaluation on every child’s needs, occupational therapists designed a sensory based programme
which included the use of trampolines and hamacs, joint compression and brushing, ear
defenders, quiet play spaces and sensory toys. Then, teachers were asked to fill out a
questionnaire about possible benefits of such a programme. Data collection is still in process.
Results. So far, most of teachers considered the information provided by occupational
therapists on sensory needs extremely important. They found sensory recommendations very
effective on a daily basis. In addition, teachers found very positive the inclusion of occupational
therapists in the educational team.
Conclusion. SBS programmes of occupational therapy intervention seem to play an important
role supporting children’s abilities to participate in daily school-life. Teachers could benefit
from working with occupational therapy practitioners to enrich the services offered to ASD
children. Final conclusions will be presented at the congress.
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The SALIVA Trial: A double-blind, randomised controlled trial comparing the efficacy
and safety of a paediatric formulation of glycopyrronium to placebo for children with
sialorrhoea
P. Fayoux1, M. Dinomais2, H. Shaw3, N. Probert3, F. Villain3, D. Pouchain4, N. Texier5, L. El
Mellah5, S. Auvin6.
1
Service ORL et Chirurgie Cervico-Faciale Pédiatrique, Hôpital Jeanne de Flandre,, Lille,
France; 2Département de médecine physique et de readaptation, CHU d’Angers - Les
Capucins, Angers, France; 3Proveca Ltd, Manchester, United Kingdom; 4Département
universitaire de médecine générale, faculté de médecine, Tours, France; 5Kappa Sante, Paris,
France; 6PHP, Pediatric Neurology Department, Rare Epilepsy Center, CHU Robert Debré,
Paris, France.
Background
Sialorrhoea is a common problem in children with neurodevelopmental disorders.
Glycopyrronium Bromide (GB) is a therapeutic option now available in Europe in an oral
formulation designed for children. A study using recent valid scales is needed to assess its
efficacy, safety and effect on quality of life (QoL).
Patients and Methods
SALIVA is a double-blind, randomised controlled trial comparing 2mg/5ml GB (Sialanar) to
placebo, in addition to standard of care, in children aged 3-17 years with severe sialorrhoea (≥
6 on the modified Teachers Drooling Scale, mTDS) related to chronic neurological disorders.
The primary objective is to compare changes in the Drooling Impact Scale (DIS) between
baseline and Day 84 for the GB group vs placebo. Secondary objectives evaluate tolerability
and QoL using specific items of the DIS and the DISABKIDS dedicated to QoL assessment
in children with chronic disease.
After D84, participants will be invited into a 6-month, open-label study extension, where all
patients receive GB.
Results
A total of 80 children are expected to participate in 14 sites in France. First patient was
enrolled in May 2021, recruitment is expected to complete in early 2022 with the primary
results due Q3 2022.
Conclusion
Recommendations for sialorrhoea management are scarce. When oral rehabilitation fails,
there are limited licensed medical treatment options. By reducing the salivary flow,
sialorrhoea treatment may help to improve social-interaction, self-esteem and hygiene. The
SALIVA trial is an opportunity to strengthen knowledge of GB with efficacy, tolerability and
innovative QoL data.
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Ultrasaund assessment of swallowing in spinal muscular atrophy type i and combination
with nasofibroendoscopy
A. Fernández Gómez, J.A. Conejero Casares, B. Romero Romero, P. Diaz Borrego.
Hospital Universitario Virgen Macarena, Sevilla, Spain.
Spinal muscular atrophy (SMA) type 1 (Werdnig-Hoffmann) presents with hypotonia,
hyporeflexia, tongue twitching, pronounced difficulty sucking, chewing, swallowing, and
breathing.
Safe swallowing and risk of aspiration should be controlled with evaluation and swallowing
studies, most commonly used techniques are Videofluoroscopy (VFC) and
nasofibroendoscopy of swallowing (FEES). Innovations in recent decades have led to the use
of ultrasound (US) to perform quantitative and qualitative assessments of dynamic aspects of
swallowing.
We present the case of a 6-year-old male patient with SMA I undergoing treatment and
follow-up by us in Pediatric Rehabilitation from birth.
Currently in treatment with sensory electrostimulation in area of chewers and floor of the
mouth and glycopyrrolate to control drooling
Analysis of the oral phase with ultrasound allows us to assess the motor process of
swallowing different textures that would complete the signs observed by FEES.
We perform ultrasound-swallowing of the food control porridge, placing the transductor in
the submental region:
Tongue thickness 3.57cm, after the administration of three teaspoons of pudding, we could
initially observe that the lingual propulsion of bolus was difficult and incomplete and the
activation of the swallowing reflex was delayed and incomplete.
By means of the subsequent FEES, abundant remains were detected in the laryngo-pharyngeal
area (grade V Yale scale), with silent aspiration, as well as in the retrovelar area.
Therefore, we consider a useful option in the diagnosis of oropharyngeal dysphagia in SMA
patients, the combination of both tests US and FEES that are easily performed and frequently
reproducible without irradiating patients.
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Unilateral Cerebral Palsy: a large Italian hospital-based registry
B. Buchignani1, G. Pantalone1, S. Fiori2, G. Cioni2, G. Sgandurra2.
1
University of Pisa, Pisa, Italy; 2IRCCS Fondazione Stella Maris, Pisa, Italy.
Introduction
Unilateral Cerebral Palsy (UCP) is a common cause of motor disability in children which can
be associated to other clinical features such as epilepsy, language disorder, Central Visual
Impairment (CVI). We aimed to retrospectively analyse the data collected in an Italian tertiary
clinical and research institute.
Patients and Methods
This retrospective study included all the patients born after 2000, aged 3 to 20 years old, who
were referred to IRCCS FSM with a diagnosis of UCP from 2010 to 2020. Clinical data
including gender, side of the lesion, form of UCP, presence of epilepsy, dyskinetic
movements and drugs for movement disorders (MD), prematurity, CVI, speech disorders,
behaviour disorder and Intelligence Quotient (IQ) were collected.
Results
Of the 183 subjects included 62% were male, mean age at last assessment was 7  4,24 years.
Prematurity occurred in 28% of patients and 21% of patients had an acquired form.
Dyskinetic movements were present in 13% of patients and 2% were on medication for MD.
CVI was present in 29%, epilepsy in 29% of children (64% focal and 36% generalized
seizures). Speech disorder was detected in 30% of the sample of whom 72% had a right UCP.
Internalizing or externalizing behavioural problems were present in 16% and 21% of children,
respectively. 63% of sample had a normal or borderline IQ.
Conclusions
This is the first hospital based Italian registry describing the prevalence of different clinical
features in a large sample of children with UCP, paving the way to an Italian register.
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Can concordance with drug treatments in children be assessed?
D. Mandelenaki1, M. Moran1, D. Wood1, J. Rawson2, W. Whitehouse3.
1
Nottingham University Hospitals NHS Trust, Nottingham, United Kingdom; 2Nottingham
University Hospitals NHS Trust, Nottinhgam, United Kingdom; 3School of Medicine,
University of Nottingham Nottingham University Hospitals NHS Trust, Nottingham, United
Kingdom.
Introduction: Lack of adherence to antiepileptic drug (AED) treatment may impact the
seizure control, safety and quality of life in children with epilepsies. The study aims to
measure the concordance of children with epilepsies with their antiepileptic drug (AED)
treatments.
Patients and Methods: We created a questionnaire for patients attending the teenage
epilepsy clinic. Simple descriptive statistics were used. This was a registered clinical audit
(21-102C).
Results: 43 patients aged 13-18 years (median 16) were included. During the previous
month, 23/43 (53%) reported no missed doses: concordance score (CS) 6/6; 17/43 (40%)
1-5/60: CS 5/6; and 3/43 (7%) 6-10/60 missed doses: CS 4/6.
Among the patients reporting the best CS 6/6:
18/23 (78%) had >90% reduction of their seizures, 4/23 (17%) had 50-90% reduction; and
1/23 (4%) had more than twice as many seizures.
Among the patients reporting a poor CS 4/6:
none were seizure free nor had a seizure reduction >90%, 2/3 had a seizure reduction
between 50-90%, and 1/3 (33%) had less than 50% reduction of their seizures.
Conclusions: Among our patients, most reported good concordance with AED treatment.
Best concordance was associated with good seizure control whereas none of the patients
with the worst concordance had a >90% seizure reduction. More data will be collected to
confirm these preliminary impressions, and validate the CS method.
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Chronic Pain in children: Management and treatment
E. Arias Rosado1, B. De La Calle Garcia1, E.J. Frutos Reoyo1, M. Gandara Alonso1, A.
Serrano Combarro1, I. Cuenca1, E. Alvarez Sanchez1, M. Pastor Garcia2.
1
Hospital Universitario Rio Hortega, Valladolid, Spain; 2Hospital Universitario Puerta de
Hierro, Madrid, Spain.
Introduction:
Chronic pain, defined as persistent or recurrent pain during more than 3 months, is a health
problem that affects to the children. In young ages it is not only associated with functional
disability or the development of mood disorders, it also impacts in the social behavior and the
educational attainment or the familiar structure of the patients.
Patients and Methods:
We present a 12-year-old man with previous history celiac disease and family issues referred
to the Pain Unit for CRPS´s suspicion in the right foot started one year ago without any
trauma associated. Lameness, edema, allodynia and functional impotence of the ankle with
limitation of joint balance were reported at the first physical examination. The normal results
observed in bone scan oriented us to the diagnose of chronic neuropathic pain.
To maximize the potential benefit to the child, a multidisciplinary response was planned
combining pharmacological treatment (analgesics, opioids and anticonvulsants), physical
therapy with oculus VR (TO improve ankle mobility and increase muscle strength) and
psychological therapy.
Results:
As a result of 7 months of treatment, the patient referred the disappearance of pain with
improvement of joint balance what allowed the progressive decrease of medication and the
return to his previous activities.
Conclusions:
There is a lack of evidence based guidelines that helps the physicians to manage the chronic
pain in pediatric population. Encourage pain units to develop specific studies about this
disabling disease would be advisable in order to unify the diagnose criteria and the election of
the treatment.
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Designing the design of novel educational video games for children with special needs
M. Pradeep.
School of Physiotherapy, VISTAS, Chennai, India.
The Educational video game is upcoming technology in the pedagogy of teaching and
learning. Spatial cognition is another set of cognitive which highly incorporated with our dayto-day activities. Visuospatial perception has a significant role in STEAM Studies These
skills are delayed in the special children who are diagnosed with cerebral palsy, Autism,
Attention Deficient Hyperactivity Disorder, Slow learners, and Learning Disability like
Dyscalculia, Dyslexia, Dysgraphia. The SSST Edugame, Structured Spatial Skills Training
Educational Video Game was designed to improve the spatial skills of the children. This is an
online video game with an individual login ID and Password. The special features of this
game are Mind map, Game flow, Scoring System, locking system in the duration of time and
play sessions (child can play only for 40 min in a day, alternate days, and 24 play sessions)
then the game will be automatically locked, the cartoon characters Sai and Sri will guide the
children to play, and motivational pop-ups for win and loss. Total of 21 games (maze, puzzle,
mental rotation, building blocks, matching shapes, identifying objects, and spatial language),
three levels easy, intermediate, and difficult. This can be used as both therapeutic and
educational improvement for the children.
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Predictive factors of altered psychomotor development among preterm newborns
A. Gómez Díaz, M.P. Calvo Martin, I. Díaz Jimenez, A. Díaz Pozueta, M.L. Collado Garrido.
Hospital Universitario Marqués de Valdecilla, Santander, Spain.
Introduction
Preterm infants have a greater risk to suffer a disability in the future due to their vulnerability
at birth.
To analyse whether factors at birth or an altered brain image (ABI) is related to an altered
psychomotor development at school-age among prematurely born children (PBC).
Patients and methods
Descriptive cross-sectional study carried out among PBC in a tertiary hospital during the period
2015-2018. The sample included all the PBC treated in the Infant Physiotherapy Unit, whether
or not they also had a diagnosis of syndrome. Medical records of 178 PBC were reviewed.
Independent variables: gestational age (GA), birth weight (BW), ABI. Dependent variables:
development of long-term sequelae, defined through a school report of necessary supports.
A descriptive and inferential analysis was performed to determine the correlation between
dependent and independent variables with the SPSS 19 version statistical package.
Results
No statistically significant association of ABI was found with GA (ABI 216.58 days (SD
22.917) vs Normal Brain Image (NBI) 215.55 days (SD 19.778)) or with BW (ABI 1624.40
grams (SD 795.56) vs NBI 1414.11 grams (SD 474.548)), nor with sequelae (p= 0.059).
Neither was a statistically significant association of the development of sequelae with GA
(sequelae 216.49 days (SD 22.684) vs no sequelae 215.25 days (SD 19.691)) or with BW
(sequelae 1456.20 grams (SD 685.058) vs no sequelae 1468.05 grams (SD 547.396)).
Conclusion
According to our results, the parameters studied as indicators of a future alteration of
psychomotor development in school-age cannot be estimated.
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Shaken baby syndrome
I. Martínez Viñuela1, M. Hernández López1, N. Peces González1, P. Martínez Viñuela2, L.
Fernández García1.
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Introduction:
Shaken baby syndrome is a form of physical child abuse that includes the existence of an
intracranial trauma that involves a set of clinical and pathological alterations.
The medical history usually presents an infant with uncontrolled crying. A person holds by
the chest and shakes it sharply to make it shut up or calm down.
It produces an acceleration-deceleration mechanism of the head that leads on the one hand to
the typical paravertebral fractures of the ribs, and on the other intracranial hemorrhages and
eye injuries
Patients and methods
We present the case of a 3-month-old baby who is taken to the hospital due to a deterioration
in the level of consciousness. On physical examination, there is a tendency to drowsiness with
little reactivity. An urgent CT scan showed bilateral intraacranial and retinal hemorrhages.
After these findings, she was diagnosed with shaken baby syndrome. Admission is decided to
control the symptoms and evolution. She is evaluated for rehabilitation, starting
neurostimulation treatment.
Results
Despite carrying out an early intervention, the patient presents a slow clinical evolution,
although a greater connection with the assessed environment and a neurological improvement
is observed through general movements. We must continue with the treatment to expect longterm results, evaluating and adapting to her needs.
Conclusion
It is important to know the alarms that can guide us that a child can be abused. The evaluation
of rehabilitation and its therapy is essential to achieve maximum functionality and autonomy
and are decisive in the evolution and prognosis.
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The protective role of postural management and botulinum toxin in hip luxation in
quadriplegic cerebral palsy children: a retrospective cohort study
S. Faccioli1, S. Sassi1, F. Toni1, S. Kaleci2, M.G. Benedetti3.
1
Azienda USL IRCCS Reggio Emilia, Reggio Emilia, Italy; 2University of Modena and Reggio
Emilia, Modena, Italy; 3IRCCS Istituto Ortopedico Rizzoli, Bologna, Italy.
Introduction: Early surgery is recommended to prevent hip dislocation in cerebral palsy (CP)
patients, although recurrence rates are high. Conservative approaches must therefore be
reconsidered. The study aim was to investigate the role of standing and walking assistive
devices, alone or in combination with botulinum, in preventing progression of the hip
migration percentage (MP).
Patients and methods: This single-centre retrospective cohort study involved patients with
spastic or dyskinetic CP, GMFCS level IV or V, age 0-18 years, having at least one pelvic
radiography and/or MP measurement, having been referred to our Unit before March 2020.
The following information was collected: sex, CP subtype, GMFCS level, presence of drug
resistant epilepsy, MP, age at assessment, previous botulinum injection or hip surgery, oral
baclofen administration, intrathecal baclofen pump, use of walking and/or standing assistive
devices, hip pain.
Results: Findings of the present study demonstrate a significant protective role of
standing and walking devices in the long term and a positive short-term effect of botulinum
combined with standing devices.
Conclusion: Standing and walking assistive devices, combined with botulinum, should be
included in the management of quadriplegic CP children to prevent hip luxation or its
recurrence after surgery.
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Therapy-related stress in parents of children with a physical disability: a specific
concept within the construct of parental stress
J. Van Der Burg1, L. Beckers2, R. Smeets2.
1
Sint Maartenskliniek, Nijmegen, Netherlands; 2Maastricht University, Maastricht,
Netherlands.
Introduction
It is imperative to recognise paramedical therapies (i.e., physical, occupational, and speech
and language therapy) as a potential stressor for parents of children with a physical disability,
both in paediatric rehabilitation practice and research. Therapy-related stress in parents of
children with a physical disability is a specific concept within the construct of parental stress.
The aim of this presentation is to conceptualise the phenomenon of therapy-related parental
stress in parents of children with a physical disability.
Patients and methods
Three models related to parental stress are reviewed, regarding general parental stress, burden
of caregiving in parents of children with physical disabilities, and experiences of these parents
with their child’s therapy.
Results
The proposed definition of therapy-related parental stress is “the subjective stress and
subsequent changes of functioning and health experienced by a parent of a child with a
physical disability in response to paramedical therapies (i.e., physical, occupational, and/or
speech and language therapy)”. A theoretical model is proposed to describe the process of
therapy-related parental stress. Available questionnaires will most likely not be valid and
responsive to capture the (changes in) stress parents experience related to therapy their child
receives.
Conclusion
Empirical testing of the presented components and their coherence is needed to confirm or
improve the model. A questionnaire that specifically measures the concept of therapy-related
parental stress is needed, along with evaluating therapy-related parental stress in clinical
practice and research. A concept of such a questionnaire will be presented.
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Co-designing resources to improve the transition from child to adult health services for
young people with cerebral palsy: A design thinking approach
J. Fortune1, Y.P.A.G. Members2, P.A.G. Members2, T. Kroll3, G. Lavelle4, M. Manikandan1,
J. Ryan1.
1
Department of Public Health and Epidemiology, RCSI University of Medicine and Health
Sciences, Dublin, Republic of Ireland; 2Advisory group member, Dublin, Republic of Ireland;
3
UCD IRIS, School of Nursing, Midwifery and Health Systems, Dublin, Republic of Ireland;
4
Institute of Psychiatry, Psychology & Neuroscience, King's College London, London, United
Kingdom.
Introduction:
Design thinking is a human-centred process that aims to identify the needs of end-users and
iteratively develop solutions. Involving end-users in the development and design may enhance
solution effectiveness by increasing focus on the needs of the target population. This paper
describes the process of co-designing resources to improve the experience of transition from
child to adult health services for young people with cerebral palsy using a design thinking
methodology.
Methods:
Interactive workshops were conducted remotely with a young person advisory group (n=4)
and parent advisory group (n=4). A design thinking approach comprising five iterative
phases: empathise, define, ideate, prototype, and test was used to understand transition needs
and identify solutions to improve user experience.
Results:
In the empathise phase advisory group members identified key themes and provided insights.
In the define phase, ten improvement areas for the transition process were identified. During
the ideate phase, the advisory group brainstormed thirteen solutions. Solutions were assessed
for feasibility and importance and eight prototypes were generated. Prototypes include digital
transition stories, a transition checklist, an app and a website. Prototypes were evaluated and
further refined by the advisory groups.
Conclusion:
Design thinking is a suitable approach to engage young people with cerebral palsy and their
family members. It led to the co-creation of relevant solutions to enhance the experience of
transition.
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The patient and public involvement (PPI) of adults with cerebral palsy in doctoral
research during the pandemic: reflections on the process, challenges, impact and
experiences.
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Weldon3, J.M. Ryan1, J. Fortune1.
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of Ireland.
Background
Cerebral Palsy (CP) is a lifelong disability, where people experience complications as they
age in addition to their underlying condition. Including the views of people with CP through
Public and Patient Involvement (PPI) ensures that research is relevant and meaningful in
addressing their concerns. However, there is a lack of evidence on incorporating the voices of
adults with CP in the research process. Further, there is no guidance on how to involve people
with CP in PPI during the COVID-19 pandemic. Therefore, this paper aims to provide an
overview of how adults with CP were involved in a doctoral research process during the
pandemic.
Methods
This paper describes the PPI process and its impact at various stages of the doctoral research
process and reflects on the experiences from the perspective of the researcher and adults with
CP.
Results
A panel of adults with CP was established and consulted throughout the research to support
development of the research question, study documentation, data collection, analysis,
interpretation and dissemination of findings. The researcher and adult reflections highlighted
the value of collaboration and the positive impact on research at each stage. Although
meetings were adapted due to the pandemic, the values of PPI were adhered to throughout the
doctoral research.
Conclusion
Involving adults with CP positively impacts the research process and ensures meaningful
change. Reflective findings may help other researchers involve adults with CP and adapt to
remote PPI processes.
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OCF-03
"Finding better ways to put therapy into practice”
How functional goal-setting for daily activities (i-ADL) can be used in an e-health
environment to better meet family needs and improve rehabilitation outcomes.
I. Van Der Ham1, J. Gorter2, F. Rutten3, M. Van Pelt4, N. Van Den Dries5.
1
MD rehabilitation specialist, Rijndam Rehabilitation Centre, Rotterdam, Netherlands; 2WKZ
Utrecht, Utrecht, Netherlands; 3(occupational therapist) Rijndam Rehabilitation Centre,
Rotterdam, Netherlands; 4(policy advisor) Rijndam Rehabilitation Centre, Rotterdam,
Netherlands; 5(parent/researcher/physiotherapist) Rijndam Rehabilitation Centre, Rotterdam,
Netherlands.
In pediatric rehabilitation, it is a well-known phenomenon that it can be difficult to apply
what has been learned in the therapy situation to one's own living environment. As a result,
professionals look for opportunities to help a child to develop and participate optimally in the
home setting.
Initiated by two occupational therapists at Rijndam Rehabilitation, an e-health innovation
was set up to allow for a blended care approach. (iADL) Through a digital application,
therapists can watch real time a child’s performance during ADL tasks in the home setting.
Coaching strategies are delivered and therapists take contextual factors into account. It is
proven to be a great addition especially during the COVID-19 pandemic.
At Canchild, professors Gorter and Rosenbaum introduced
"The 'F-words' in Childhood Disability”. Their initial paper featured six F-words that the
authors state should be the focus in childhood disability: Function, Family, Fitness, Fun,
Friends, and Future and is based on the ICF domains. The aim is to encourage people in the
childhood disability field to adopt this way of thinking and apply these concepts. Since then,
more and more the “F words” concept is used and implemented internationally.
During the session we demonstrate how goal-setting using the F-words tool can be used to
improve meaningful goal-setting and achievement while using blended care such as I-ADL. It
shows how both technology and family centered care principles can be brought together, to
close the “gap” between practicing skills in a therapy setting and performance of everyday
activities at home.
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OCF-04
Early childhood intervention - from theory to practice, by families eyes
J. Figueiredo1, I.C. Martins2, O. Tymoshchuk3, J. Peixinho4.
1
ISEIT - Piaget Institute Viseu, Colégio da Via Sacra, Viseu, Portugal; 2Federation of
Portuguese Cerebral Palsy Associations, ISEIT Institute Piaget, Viseu, Portugal; 3Faculty of
Psychology - University of Oporto, Porto, Portugal; 4University of Aveiro, Aveiro, Portugal.
Early childhood intervention (ECI) is a support system very important at identifying and
assuring effective support to children with disabilities (or at risk) and to their families. It is,
thus, important to assess the perception of families, seeking to improve these support services.
Patients and methods
With these goals in mind, we carried out group interviews with families of children with
Down Syndrome and children with Cerebral Palsy.
Our aims were to 1) analyse and understand the level of participation of Portuguese families
at different moments of the support process (planning and intervention), 2) gather their
perspectives on the benefits of ECI support and 3) contribute to the optimization and
increasing the efficiency of the services provided by ECI.
Results and Conclusions
All interviewed families consider that ECI is very important. However, they consider that the
therapeutic supports that their children have access to are not enough. Most parents feel the
need to look for private support, which are not accessible to low-income families. Among the
suggestions for improvement mentioned by the parents, the following stand out: increasing
the number of human resources and the frequency of therapeutic support, improving
articulation between the different professionals who support the child, and family, as well as
improving psychological and emotional support to the whole family.
In this communication, we intend, from the families’ perspective, to disseminate the results of
these interviews and to encourage a reflection on the perceptions and needs of families of
young children.
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OCF-05
Passion for potential: developing expectation environments
B. Moulam.
None, York, United Kingdom.
Attitudes and expectations can result in wildly differing educational and life experiences for
everyone. Having a label of complex physical disability, deaf and communication aid user
resulted in predictions from ‘there are no expectations she will ever get any qualifications’,
to ‘we expect you to graduate from university with a first’.
Breaking out from behind the label, achieving and exceeding expectations is not solely down
to the educational environment. Our journey does not stop with school, it will usually go on
for decades longer. I’m a Paralympian and I’ve lived independently for 8 years. My
communication journey has continued in new and exciting ways, especially as I develop
essential leadership and training skills to manage my 24/7 support team.
From an early age I’ve had a passion for potential. To help others succeed in fulfilling their
communication and life potential. Everyone’s voyage through life is different. I’d like to
share 3 things have contributed towards my own journey:




The importance of mindset for individuals (and their support networks) in achieving
potential.
Combining passion and potential with having purpose. For me this means having
clear plans for the future, not just the next goal but also a longer-term vision, and 8
simple steps to break these into manageable chunks.
Finally, my thoughts on the importance of being well supported life-long by
professional networks.

This is a reflection on what I’ve learned is needed to develop and maintain independence,
evolve communication and self-advocacy skills to be meet the challenges of life.
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OCF-06
Lived experience of parents through a standard structured universal practice model of
intervention called Kolkata Development Model
A. Bhattacharya1, S. Bhattacharya2, S. Ghosh1.
1
Child Development Centre, Apollo Multispeciality Hospital, Kolkata, India; 2The Neotia
University, Kolkata, India.
Aims & objectives
Kolkata Development Model [KDM] is a Universal Care Pathway for Children with Special
Needs. It is structured and standard in practice. Its Interventional Arm encompasses lot of
dynamic choices but being structured and standard, has to remain uncompromising in some of
its aspects. In previous studies, it has been shown to be highly (85%) effective. This study
was commissioned to identify Parent's Lived Experiences in going through KDM. In other
words, this study scrutinzes the merits and demerits of a dynamic albeit highly effective
structured programme with its consequent rigidity.
Materials & methods
Parents undergoing KDM for their affected children nearing completion of treatment were
approached by another parent, who is also a Professor in Psychology in a University in
Kolkata, with one of her students to collect semi-structured interview on the Lived
Experiences of 10 such parents. Data were then analyzed qualitatively.
Resuls & discussions
Majority of the parents were very thankful for "getting their child back"! There was a general
consensus that the programme initially seemed "hard" and daunting. Going was tough. There
were times where parents considered "giving up" but were kept on going witnessing the
"speedy recovery". At the end many felt "exhausted" but "elated" by the outcome.
Conclusions
Highly Effective structured programmes may be perceived difficult initially. But following
through 'something that works' can pay its dividends. Permissive 'Choice And Partnership
Approaches' (CAPA) should be modified according to the best interest of the child by the
clinical team. Structured Programmes help here.
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OCF-07
Translating research on the needs of adults with CP into information for adults with CP
and health professionals
M. Manikandan1, E. Livingstone2, M. Creegre2, C. Kerr3, A. Walsh1, J. Ryan1.
1
Department of Public Health and Epidemiology, RCSI University of Medicine and Health
Sciences, Dublin, Republic of Ireland; 2Adult Cerebral Palsy Hub, London, United Kingdom;
3
School of Nursing and Midwifery, Queen’s University Belfast, Belfast, United Kingdom.
Introduction
A recent rapid review conducted on the prevalence and incidence of chronic conditions
among adults with Cerebral Palsy (CP) summarised that adults with CP were more likely to
have and develop several chronic health conditions, including asthma, anxiety, depression,
epilepsy, ischaemic heart disease, cerebrovascular disease, osteoarthritis, and chronic kidney
disease. A systematic review published recently found adults most commonly (84%) used
general practitioner (GP) services. However, adults reported lack of information from
providers on managing ageing in CP; and lack of knowledge among their GP’s about chronic
conditions in CP. Therefore, we aimed to co-produce an information leaflet with adults, using
evidence from the reviews, to increase knowledge about chronic conditions experienced by
adults with CP.
Methods
We will share our experience of using a design thinking methodology to co-produce the
information leaflet. Design thinking is a bottom-up problem-solving process that assesses
people needs and seeks innovative solutions to address range of issues identified. The
researchers will work collaboratively with a group of six adults with CP by (1) discussing the
findings from the review and adults identifying the most important findings that need to be
conveyed, (2) generating ideas on the content and format of the leaflet (3) developing and
piloting a prototype of the leaflet.
Conclusions
Following piloting, the final leaflet will be disseminated to adults with CP to share with their
GP through the Adult Cerebral Palsy website.
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OCF-08
What are your superpowers ? - why families need strengths – based approach.
K. Świeczkowska1, T. Grybek2.
1
Polish Assocciation for Persons with Intellectual Disability, Gdansk, Poland; 2Foudnation of
Boris the Hero, Gdansk, Poland.
Objectives:
The objective of the oral communication is to present how the things professionals tell
families may either pull them down or empower them.
Target audience:
Parents, physicians, physiotherapists, occupational, speech, language and developmental
therapists, multi-disciplinary teams
Summary:
Words create reality The way we communicate with each other has a huge impact on our
relationships but also on our self-confidence.
You have given birth to a child with disability, your child is suffering from hydrocephalus,
your son will never walk or speak, you will have to feed your son for the rest of his life, he
does not understand…, he will never learn…, he will always….
I think you need some psychological support.
Woludn’t you if you had to listen to comments like these for most of your life?
Caregivers tend to focus on children’s limitations, therapies, treatment more than on their
abilities. As the result children with disability are perceived as the ones that need help and
care and have little if anything to offer to the society. It does not only lower children’s selfesteem but also parents’ trust in their parental skills.
Things professionals say have a huge impact on families’ well-being, self-confidence and the
way they support their own children, so it is crucial to use words that empower families, do
not pull them down, words that promote dignity and lead to a change of attitude towards
disability in society.
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USER & FAMILY NEEDS: POSTERS

PF-01
Accessible Voting System - a contribution to making the CRPD a reality
R. Coimbras1, C. Martins1, J. Alvarelhão2.
1
Federation of Portuguese Cerebral Palsy Associations, Lisboa, Portugal; 2University Aveiro,
Aveiro, Portugal.
European countries are represented and led by governments chosen in free and plural
elections. Citizens with disabilities have the right to fully participate and be an active part in
these political moments.
Self-advocacy and empowerment of people with disabilities should be a priority of everyone.
But, in fact, not all parents are aware that their children, when adults, may participate in
political and public life, expressing their choices.
We created an offline Accessible Vote System, accessible for everyone, no matter the
physical difficulties they may face. With a computer, some devices, and a printer (QRCode)
in poll stations, this solution helps to vote in an independent, democratic, and secret way.
Convention on the Rights of Persons with Disabilities (CRPD) in its 29th article, claims for
"political rights and the opportunity to enjoy them on an equal basis with others". Moreover,
it's also referred the "vote by secret ballot in elections and public referendums without
intimidation. This Accessible Vote System is in full compliance with CRPD, as a facilitator of
democracy for all.
With this presentation, we intend to introduce the system, with a real demonstration, but also,
more importantly, to reinforce this right.
Citizenship and political empowerment of people with disabilities is determinant. National
parties shall promote and create inclusive political measures and must ensure that everyone
can express their political participation, through autonomous and secret vote in a total
expression of free will, that cannot be assured otherwise. Like to all of us.
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PF-02
Ankle spasticity in the cerebral palsy walking child: comparative study botulinum toxin
A versus rehabilitation
C. Bakhta, K. Mourad, D. Reda, L. Fatikha, L. Khaled.
Faculty of Medicine Oran, Oran, Algeria.
Aim : to comprare the efficacy of botulinium toxinA and rehabilitation in ankle spasticity
and gait during three controls (at one month, three months and six months) in the three groups
of children spastic cerebral palsy .
Patients and methods: three therapeutic groups (botulinum toxin group "A" associated with
rehabilitation (G1), botulinum toxin group "A" alone (G2), rehabilitation group alone (G3),
involving 122 lower limbs (24 children per group) with spastic CP, classified GMFCS (I to
III) and aged from 2 to 16 years. The evaluation was done by the Modified Tardieu scale,
Physicians Rating Scale for walking.
Results
In the intervention groups, the combination of TBA and rehabilitation gave a statistically
significant improvement in the ankle of the mean angle of passive dorsiflexion of the flexed
knee ankle (p = 0.04) and tense knee (p = 0.003) in the first month. . The decrease in the mean
angle of onset of flexed knee and tense knee spasticity was statistically significant in the first
month (p = 0.03, p≤10-3) and in the third month. Mean soleus and gastrocnemius tone
decreased statistically significantly in all three controls. In G2, the improvement of the
average angle of the dorsal flexion, flexed and stretched knee, occurs in the third month (p =
0.05, p = 0.003). In the G3 improvement of the mean of all these parameters was statistically
insignificant.
Conclusion: Rehabilitation associated with abobotulinumtoxin "A" injections gives better
results on joint amplitudes, muscle tone and walking quality in children walking spastic
CP.
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PF-04
Knowledge Transfer of Cognitive Functioning among Children with Cerebral Palsy in
Sweden: A Health Promotion Campaign
L. Sandström, E. O`regan, A. Alriksson-Schmidt.
Lunds University, Lund, Sweden.
Introduction:
In Sweden, the uptake and registration of data on cognitive assessments has been a gradual
process. An information gap exists concerning cognitive difficulties and the utility of
cognitive assessments among children and adolescents with cerebral palsy (CP). On behalf of
the Swedish Follow-Up Program for Individuals with CP (CPUP), we therefore developed a
multimodal, information booklet* about cognitive functioning and CP for non-psychologists.
Patients and Methods:
In collaboration with clinical psychologists and non-profit organizations, a 16-page booklet
was developed for children, adolescents with CP and their families. The booklet presented
evidence-based information about cognitive functions, frequent cognitive difficulties that can
accompany CP, and strategies to help. This content was presented to stakeholders at a national
conference on CP. The booklet and corresponding Swedish audio files were published online.
A video narration was published on Youtube.
Results:
The online presentation reached approximately 120 stakeholders. Many suggested the booklet
was long needed. Three weeks after publishing, 23 habilitation centers in 16 regions requested
620 booklets. In 2022, translations of the booklet will be made available in English, Amharic,
Arabic, Dari, Somali, and Finnish.
Conclusion:
By developing an information booklet, we sought to help fill an information gap concerning
cognition and CP in an easy-to-understand manner. Stakeholders have provided positive
feedback, and order numbers, which continue to increase, suggest a considerable demand for
this information. We gather that the booklet is a successful first step towards knowledge
transfer about cognitive functioning and CP among families across Sweden.
* Not available for purchase.

34th Annual Meeting European Academy of Childhood Disability (EACD 2022)

PF-05
The ‘P’s of participation - Parent and Physiotherapy perspective on problems with
access to purposeful participation for Children & Young people with complex
neurodisability (CYPwCND).
C. Higgins1, L. Ravald2, T. Friend3, R. Harrison3, A. Hebda-Boon4.
1
Oxleas Foundation NHS Trust, London, United Kingdom; 2Parent, London, United
Kingdom; 3Willow Dene school, London, United Kingdom; 4Queen Mary's University,
London, United Kingdom.
Problem and purpose
(Parent) My daughter Amy has a complex neurological condition and is unable to step
independently, but on the specialist bike she could cycle for miles! Now that she has moved
schools, there is very limited funding for such activities, so she had to stop cycling.
(Physio) Children and Young People with complex neurodisability (CYPwCND) like Amy
are a marginalised population that do not have equal opportunity to participate in exercise due
to lack of awareness or funding for activities such as cycling.
Participation
(Parent) In over 6 years Amy has cycled 117 miles! The bike has enabled her to engage in
exercise.
(Physio) There is an assumption that CYPwCND cannot actively exercise furthered by underrepresentation of this group in research . Our school’s cycling programme (Try Cycle)
showed that all CYPwCND were able to record some active cycling.
Promotion
(Parent) Cycling has been the most important health activity for Amy. It should be available
to all CYP.
(Physio) The World Health Organisation (WHO) recommends universality of service
provision proportionate to the degree of need. We advocate, that everybody has a right to
cycle.
Proposal and predictions
(Parent) Without the bike, exercise stops for Amy. I would like there to be more knowledge
and help for kids to try, and families to buy bikes.
(Physio) Working across professions in collaboration with CYP and families, we aspire to
promote a cultural shift to support access to specialist bikes as an integral part of school life.
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PF-06
The Perceived Effects of Long-term Physiotherapist Supervised Low-Intensity Running
in an Adolescent with Cerebral Palsy GMFCS ll: From a Self-Experienced and Personal
Perspective
L. Sandström.
EACD FUF, Piteå, Sweden.
Background
At age 17, I had the will and motivation to improve my overall physical condition. However,
the physiotherapist at my habilitation center could not help me. Instead, she referred me to a
private physiotherapist with more experience in neurology.
Patients and methods
I fall within GMFCS II. After we discussed my needs and goals, my physiotherapist guided
me to a treadmill for low intensity-running. I started with just a few minutes each session, and
we met once a week. Time and speed increased slowly during the first three months. After I
could run for 30 minutes, I started to run by myself. After six months, we changed to followups every two weeks for over two years.
Results
I personally experienced a big improvement in cardiovascular fitness, strength, coordination,
and balance. I also experienced less pain, felt more independent, and had more energy in daily
activities. Mentally, I felt more self-confident, found it easier to concentrate, and felt more
hopeful about my future. Academically, my high school grades improved and went from
average to highest grade after about three months of running. This made it possible for me to
achieve my childhood dream of becoming a physiotherapist. In addition, I experienced an
overall improved quality of life.
Conclusion
Low-intensity running made substantial improvements to my personal physical, mental, and
academic well-being. As a person with CP, and a certified physiotherapist, it is my hope that
low-intensity running can be explored among other persons with CP in GMFCS levels I-II.

INNOVATIVE PRODUCTS
AND/OR TECHNOLOGIES
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INNOVATIVE PRODUCT AND/OR TECHNOLOGIES: POSTERS

PT-01
A personalised health and care monitoring platform for improving care pathways and
Quality of life (QOF) outcomes in children with disabilities
S. Muthiah1, N. Andrews2, G. Zeilaa2.
1
EnrichMyCare, Derby, United Kingdom; 2EnrichMyCare, Cardiff, United Kingdom.
More than half of the 1 .1 million children with disabilities and their parents/carers in the UK
face the challenge of managing their complex health and care needs. Their care pathways are
inefficient with multiple stakeholders delivering care across multiple agencies. The
parents/carers and school staff are struggling to effectively deliver day-to-day therapy
including exercises and medication plans. Their multidisciplinary professionals find care coordination, on-going monitoring, and proactive management extremely difficult.
EnrichMyCare, an intelligent personal health and digital monitoring platform provides an
agile one-stop solution to manage all their health and care needs. It helps parents/carers to
easily record their child/young person’s daily health and care status, helps administer
exercises using gamification tools, organise and manage their health and care information
from a single place. EnrichMyCare uses multiple indicators to identify child’s needs and helps
professionals to proactively manage their care through regular monitoring, facilitating better
care co-ordination with parents/carers and stakeholders in health, care and education, also
helps gain visibility into the entire care pathway for improving outcomes.
Through user-research 150+ children and families, multidisciplinary professionals and budget
holders have validated the problem. Clinical trials carried out with MVP validates that
EnrichMyCare helps with improving patient care experience, save professional’s time,
improve coordination, and streamline care pathway.
Parents/Carers capture and record daily activities with the mobile app whilst professionals use
monitoring dashboards to receive alerts and actionable insights. EnrichMyCare uses open
APIs to share information with other systems and can also be integrated with other EHRs and
care systems.
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PT-02
ATLAS2030 paediatric gait exoskeleton: a solution for children with walking difficulties
E. Garces1, E. Delgado2, E. Barquín3, C. Cumplido4, M.A. Destarac3, G. Puyuelo5, A. Plaza6,
M. Hernández2, A. Gutiérrez2, E. Garcia2.
1

UAH/CSIC/Marsi Bionics, Rivas Vaciamadrid, Spain; 2Centro de Automática y Robótica
(CAR, UPM-CSIC), Arganda, Spain; 3Marsi Bionics S.L., Rivas Vaciamadrid, Spain; 4Centro
de Automática y Robótica (CAR, UPM-CSIC)/URJC, Arganda, Spain; 5URJC/Marsi Bionics
S.L., Madrid, Spain; 6UPM/Marsi Bionics S.L., Madrid, Spain.
Statement of problem: According to the latest UNICEF report, there are 240 million
children with any kind of disabilities in the world. One per cent of children aged 2-4 years has
functional walking difficulties, rising to 2% in children aged 5-17 years. 0.3% and 0.5% of
these children respectively are unable to walk and may develop impaired functionality and
social participation.
Description of the product or technology: The ATLAS2030 paediatric gait exoskeleton is
an overground device that can adapt to different ranges of motion limitations and sizes. It
allows children to walk forward and backwards, both in passive/automatic or active mode,
with a functional and adequate gait pattern. It also has a back safety frame that allows children
to walk maintaining stability without any therapist support, and to pass through doors.
Findings to date: Clinical trials performed with children with cerebral palsy and
neuromuscular diseases receiving robot-assisted gait training with the ATLAS2030 had
shown improvements in children’s joints limitations and in lower limb muscle strength,
muscle activation and spasticity. In addition, an increase in their self-esteem, motor functional
outcomes and physical performance while using the device have been revealed.
Practical applications: Children with gait disorders could benefit from the effects of the
ATLAS2030 exoskeleton therapy in the clinical setting. In addition, its portable unique
characteristic makes it suitable to be transported, allowing the possibility in the future to be
used in other different environments from a clinic such as patient’s home or school, favouring
their social participation and inclusion.
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PT-03
Building a body-controlled therapeutic gaming system for children with movement
disorders based on patient feedback
L. Kiwull1, A.S. Schroeder1, A. Mendoza García2, V. Koller2, G. Streil3, G. Brokel4, K.
Eschermann5, M. Rueger6, S. Banik7, C. Bauer8, E. Edler-Golla4, D. Hook2, F. Heinen1, S.
Berweck9.
1
Department of Pediatric Neurology and Developmental Medicine, iSPZ Hauner, Hauner
Children's Hospital, Ludwig-Maximilian-University Munich, Munich, Germany; 2reFit
Systems, Munich, Germany; 3Klinikum Garmisch-Partenkirchen, Garmisch-Partenkirchen,
Germany; 4Institute of Social Pediatrics and Adolescent Medicine, Ludwig-MaximilianUniversity Munich, Munich, Germany; 5Institute for Transition, Rehabilitation and Palliation,
Paracelsus Medical University Salzburg, Salzburg, Austria; 6Department of Pediatric
Orthopaedics and Traumatology, University Children's Hospital Zurich, Zurich, Switzerland;
7
Department of Informatics, Technical University of Munich, Munich, Germany; 8Institute of
Sports Science, Justus Liebig University Giessen, Giessen, Germany; 9Clinic for
Neuropediatrics and Neurorehabilitation, Epilepsy Center for Children and Adolescents,
Schoen Klinik Vogtareuth, Vogtareuth, Germany.
Statement of problem
Body-controlled computer games based on markerless 3D-motion-tracking are very well
suited to motivate children with movement disorders to engage in therapeutic exercises.
In 2016-2018, we gained initial experience with the use of these serious games and gathered
patient feedback in a pilot study with 20 patients. The result was positive, but exercises were
not individually challenging enough and not oriented enough to the patient's goals. A longterm motivation was missing.
Description of the product or technology
Based on this, a system was developed to make the body-controlled games precisely
adjustable to the requirements of the therapists and the goals of the patients.
We created a "body selector" that allows therapists to easily enter goals by clicking on body
parts and selecting desired functional outcomes. We then developed small gamified
assessments to enable the system to adapt itself to the patient's conditions, for example the
individual range of motion.
For long-term motivation, we designed a virtual world in which the patient can move
independently as an "avatar" to the next therapeutic exercise, collect coins and complete
challenges.
Findings to date
Feedback from digital questionnaires completed by patients and therapists after 320 therapy
sessions indicates that the system is now providing the right individual level of challenge and
is largely effective for the therapy goals entered by the therapist.
Practical applications
The system now supports therapists in six hospitals to provide targeted motivation to children
with movement disorders and we are testing a home-based teletherapy on 40 patients.
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PT-04
CoMoveIT Smart: a new high-tech powered wheelchair steering system for people with
complex movement disorders.
G. Sotirios1, L. De Reyck1, V. Frederik2, M. Elegast1.
1
Katholieke Universiteit Te Leuven, Brugge, Belgium; 2CoMoveIT NV, Brugge, Belgium.
Statement of problem: People with complex movement disorders as in severe dyskinetic and
spastic quadriplegic cerebral palsy are often unable to steer a traditional joystick. Without a
proper controlling device these people are 'mobility lock-in' and remain highly dependent
from others.
Description of the product: CoMoveIT Smart is a head-foot steering system that unlocks
people with complex movement disorders to control a powered wheelchair. It is based on
combined rehabilitation, mechatronics and IT evidence. This head/foot steering system exists
of an electronic control unit (ECU), three sensor pads in a head array (left/right/back) and two
foot sensors (left/right). A smart algorithm allows the system to continuously and
automatically adapt to the user and translates the user’s movement into a smooth drive control
of the powered wheelchair. CoMoveIT Smart connects and communicates to the wheelchair
via the universal R-Net protocol.
Findings to date: CoMoveIT Smart has been developed in close collaboration with children
and adolescents with complex movement disorders. Several parameters as usability, ease-ofuse, ergonomics and functional impact were evaluated by 23 physiotherapists and 19
occupational therapists using the System Usability Scale (SUS) and GRID analysis. Good to
very good results were found with respectively a total mean score of 74,1% for the SUS and a
score range between 7.6/10 and 8.2/10 for the GRID analysis.
Practical application & conclusion: The CoMoveIT Smart is very promising to unlock
independent mobility for the most severe CP population with complex movement disorders
and also results in increased self-confidence and less frustration for end-users.
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PT-05
Kaligo +: an innovative app' to support handwriting learning for children with
neurodevelopmental disorders
N. Bonneton-Botté1, R. Bailly2, E. Filly2, B. Frangieh3, N. Gemin3, C. Pons2.
1
Université de Bretagne Occidentale, Saint Brieuc, France; 2Fondation ILDYS, Brest,
France; 3Learn & Go, Rennes, France.
Statement of problem
Children with neurodevelopmental disorders (i.e. dyslexia, ADHD, motor coordination
disorder) frequently have handwriting difficulties. Those difficulties hinder their possibilities
for academic success. Innovative tools based on digital technologies offer interesting
perspectives for personalization of learning and remediation.
Description of the product or technology
Kaligo+ brings together different partners (researchers in rehabilitation and in educational
psychology, an educational application development company). It aims at designing an
application dedicated to handwriting for children with neurodevelopmental disorders
(dyslexia, ADHD, motor coordination disorder). In this tool, handwriting, performed with a
finger or a stylus, is analyzed in real time using artificial intelligence. Different feedbacks are
sent back to the child to support the learning process. Kaligo considers the child's productions
to adjust the tasks. Finally, the therapist, teacher, parent or the child can further adapt some of
the parameters.
Findings to date
First assessments highlighted promising results on typically developing children in the fields
of graphomotor skills and lexical spelling (Bonneton-Botté 2020; Bonneton-Botté 2021).
Tests will also be performed to verify the impact of this tool for children with
neurodevelopmental disorder.
Practical applications
Kaligo+ promotes the accessibility of learning for all children by offering adjustable features
and settings. This technology can contribute to the improvement of the educational and
rehabilitation systems, allowing to adapt the work to the rhythm and needs of the child, as
well as to promote their autonomy. Future developments are planned to boost the potential of
the tool for children with special needs (gamification, multi-sensory approach, …).
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Amplitude-integrated electroencephalography (aEEG) utility and feasibility in a
pediatric respiratory rehabilitation ward: a pilot study
K. Politi1, D. Bancovsky2, N. Frenkel1.
1
ALYN Hospital – Pediatric & Adolescent Rehabilitation Center, Jerusalem, Israel;
2
Hadassah Medical Center, Jerusalem, Israel.
Amplitude-integrated electroencephalography (aEEG) is a method for continuous
electrographic brain function monitoring. It is simple to perform, allows continuous bedside
monitoring and is easily interpreted. AEEG has been widely used in neonatal ICUs for
evaluating brain injury in newborns, more recently, it has been used in other pediatric age
groups and even in adults especially after traumatic brain injury, cardiovascular surgeries or
status epilepticus.
Furthermore, aEEG may be used to predict, with a high sensitivity and specificity, long term
neurological outcomes, and is a good predictor of mortality in critically ill children.
Despite the mounting evidence of aEEG relevancy in a range of clinical settings, its use has
not yet been tested in the pediatric rehabilitation setting.
Aim: To determine whether the use of aEEG in the Dept. of Pediatric Respiratory
Rehabilitation at ALYN Hospital (1) is feasible for children of different age, (2) can assist in
clinical management by improving the diagnosis of electroencephalographic events and the
indicated treatments including anticonvulsive medications, radiological tests and even neuro
surgical interventions, and (3) we will inspect the prognostic value of aEEG among patients
with associated neurological conditions.
Importance: The prompt and early recognition of aEEG patterns in children who are
undergoing long-term mechanical ventilation associated to neurological disorders is expected
to be a simple and low-cost method to enhance rehabilitation outcomes and to identify
conditions requiring immediate intervention. This will lead to the identification of key
prognostic factors leading to the improved health and quality of life of these children.
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Lemus: multi-sensory teaching tool to read and write
C. Santos, C. Martins.
AVISPT 21, Viseu, Portugal.

Reading and Writing are essential skills to promote learning and full inclusion. There are
many children with intellectual difficulties with difficulties in acquiring this skill. The
LEMUS Method was specially built targeting children and young people with intellectual
difficulties with implications in reading and writing formal learning.
In this presentation we aim to present this tool, built for direct intervention with children,
much in line with the Universal Design for Learning and multi-sensory teaching techniques.
This reading and writing method uses the child's sensory system, involving touch, hearing,
vision, kinaesthesia and orofacial motricity. It consists of descriptive boards of the
grapheme/phoneme and gesture applied to each of the graphemes and pictorial cards that can
be manipulated by the child. The child learns actively, associating learning with gestures and
motor anticipation.
It is easy to implement, as it works only with simple syllabic structures to facilitate the
teaching/learning process. It can be applied with a child or with a group of children, who may
be at different levels of learning.
In a study carried out with the application of the LEMUS, over four months, in a sample of
young people with three or more years of schooling, without success in learning and writing,
we could observe ability improvements in reading, writing and phonological awareness.
We consider it important to disseminate this method that can be used by parents and educators
to develop one competence that is an important way of inclusion and social participation.
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Mechanoceptive amplification / amplificacion mecanoceptiva
A.V. Maria Teresa1, C.P. Alejandro2.
1
Consejeria de Educacion JCCM, Albacete, Spain; 2 Universidad Extremadura, Badajoz,
Spain.
Statement of problem
Technologically enhancing the natural perceptual capacities of the locomotor system would
benefit children with neuromotor dysfunctions, wether central or peripheral. Inspired by
auditory and visual orthoses, wich have special importance in educational age, we specifically
seek to complement the impact sensation of body weight against support surfaces. Mammals
have thousands of neural endings around the joints, capturing mechanical activity within noncontractile tissues at frequencies up to 1000 Hz. Studies about therapeutic vibrations suggest a
redistribution of loads effect and improvements in variables such as spasticity, balance...
Description of the product or technology
We have tested mechanoamplifying prototypes to stimulate the skeleton of the lower and
upper extremities: a load sensor is housed within a walking template or within a crawling
glove, while a small 200 Hz rotary motor is attached to an adequate bone to transmit
ascending vibration (peroneal malleolus, ulnar styloid). These devices are compact and
rechargeable.
Findings to date
We have evaluated 15 children on a static platform and a tendency to posteriorize their center
of gravity and to load symmetry was observed when comparing before/after the intervention.
We have also evaluated other 3 children on a dynamic mat and they tended to normalize their
rotational alignment. Finally 1 different child seemed to globally reorganize his unipodal
position in video recordings.
Practical applications
An ecological application protocol could be useful in congenital or acquired diagnoses that
affect learning and functionality of motor skills: cerebral palsy, spinal cord injury, brachial
palsy, neuropathy...
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Motion-tracking systems to complement General Movements Assessment
E. Murillo1, P. Subiñas2, N. Bravo3.
1
Universidad Autónoma de Madrid. Dpto. Psicología Básica, Madrid, Spain; 2Asociación de
familias de personas con discapacidad intelectual y del desarrollo APANAS, Toledo, Spain;
3
Asociación de familias de personas con discapacidad intelectual y del desarrollo APANAS y
Universidad de Castilla la Mancha, Toledo, Spain.
Statement of problem
The General Movements Assessment (GMA) is a reliable method to detect specific
developmental disorders in infants from birth to 20 weeks of post-term age. This method is
based on an observational protocol applied by a trained clinician. The aim of this proposal is
to complement the GMA with objective measures from motion-tracking software as
OpenPose (Cao et al., 2019).
Description of the technology
OpenPose is a freely available software program for non-commercial use that allows to detect
the human body, hand, facial, and foot keypoints in single images. This program can be
applied to the recordings of infants’ movements, so it is non-invasive and doesn’t require any
special action beyond the regular GMA protocol.
Findings to date
We have applied OpenPose technology to infants’ recordings of general movements. We
found that the software reliably detects the infant’s nose, neck, wrists, hands, legs and feet,
allowing us to analyze the movements of these points in time.
Practical applications
Data obtained from motion-tracking can complement observational assessment with objective
measures of amplitude, velocity, acceleration-deceleration, rhythmic patterns, or peak points
in the movements of specific body parts. The analysis of these variables and the comparison
with the result from the GMA protocol can complement this assessment.
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MOTIVATING VR4REHAB: Co-producing virtual reality innovations for young
people with brain injuries
D. Green1, B. Hutchon2, S. Boltin1, C. Kilbride3, F. Gowing1, A. Hutchon1.
1
Royal Free London NHS Trust, London, United Kingdom; 2Royal Free NHS Foundation
Trust, London, United Kingdom; 3Brunel University London, Uxbridge, United Kingdom.
Introduction
Engaging ‘end-users’ in technology design and evaluation is imperative for translation of
research to meaningful outcomes. This study reports on collaborative processes with children
and young people’s (CYP) identification of problem through to implementation of an
affordable, acceptable, accessible, available and adaptable home-based virtual reality (VR)
system.
Product
Oculus Quest VR headsets with affordable Raspberry-Pi microcomputers to enable access to
freely available commercial games via virtual buttons rather than hand held controls
Methods
A Co-Produced Action Research project to define priorities, trial innovations and identify
challenges to implementation. Qualitative and quantitative data analyses from three CYP with
brain injury and 6 CYP without, aged 10years to 27, following 2-week home-based
trial. Thematic analysis from co-produced User Evaluation form and diaries and identified
themes mapped against motivational constructs.
Results
Six stages identifiedsuccess indicators: 1:CYP with brain injury statement of desire to access
commercially produced VR games; 2:Technology design meetings between stakeholders,
therapists and computer scientists; 3:Testing of remote installation set-up support;
4:Preliminary testing identified streaming issues; 5: Innovation trial identifying support needs
to install software and hardware challenges, and 6: User testing and feedback (qualitative and
quantitative data).
Four themes emerged: persistence, enjoyment, skill acquisition and technology access.
Functional Arm Reach showed potential improvements [Median difference 4.125 (95%
CI 1.5-7.75)]
Practical applications
While VR technologies show potential for rehabilitation, developing digital literacy of health
professionals needs to parallel developments to ensure systems are not only affordable and
accessible – but can be reliably set up and delivered in practice.
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Platform with Serious Games for Youth with Cerebral Palsy
O. Kachmar1, A. Kushnir1, K. Helland2, B. Fedchyshyn1, I. Ablikova1.
1
Elita Rehabilitation center, Lviv, Ukraine; 2Hugintech, Oslo, Norway.
Statement of problem: Various research groups have reported positive results of serious
games as part of rehabilitation in cerebral palsy (CP). An online platform Stasism, developed
within the Horizon 2020 research project AbleGames, includes affordable serious games and
diagnostic tools specially designed for youth with CP.
Description of the product or technology: There are different types of games available on the
platform. Balance games are played with the Nintendo balance board. Child can also control
the game with the hand, mouth and trunk movements, using the standard web camera. Before
the game begins, a calibration to determine the range of body movements is performed. A
Level Editor allows a caregiver to adjust the game characteristics according to the child’s
abilities. An Analytic Module assesses previous performance and suggests an appropriate
difficulty for each game. Specially designed diagnostic tools allow therapists and caregivers
to track the progress of the patients. There are different modes enabling players to interact
with each other, such as cooperation and player-versus-player mode.
Findings to date: Testing of the platform is held in pilot sites of Ireland, Spain, and Ukraine.
More than 70 therapists, parents, and children with CP tried the platform and rated it as
“Good” or “Very Good”.
Practical applications: Serious games have the potential to be a crucial part of rehabilitation.
Preliminary results showed a high level of user satisfaction after testing the platform. In the
future, we plan to study the feasibility of the Stasism platform for physical therapists and
children with CP.
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SUPER: an Italian Rehabilitation and Educational Digital Platform to support
Multidisciplinary Intervention of Children with Autism Spectrum Disorder
G. Purpura1, E. Vallefuoco2, G. Gison3, A. Bonifacio3, L. Tagliabue1, A. Pepino4, R.
Nacinovich1.
1
University of Milano Bicocca, Milano, Italy; 2University of Naples Federico II, Napoli, Italy;
3
University of Campania Luigi Vanvitelli, Napoli, Italy; 4University of Naples Federico II,
Naples, Italy.
Statement of problem: Autism Spectrum Disorder (ASD) requires coordinated and
multidisciplinary interventions to support different programs over time and to promote social
interactions in all life contexts. In this regard, abundant literature has recognized the essential
role of telemedicine, even if this approach often showed some limitations: the reduced
involvement of all community services, not being user-friendly, not being accessible to all,
and not safeguarding data security in compliance with the data protection rules. Moreover,
most technological systems were not designed to support interventions for people with ASD
but adapted to that purpose.
Description of product or technology: SUPER digital platform was implemented to ensure
synergy between ASD families, health services, and schools through different tools to share
rehabilitative and educational objectives and strategies. It was designed following the ASD
International Guidelines and the recommendations of the ICF-CY and was organized into two
areas: General (to promote scientific knowledge on ASD) and Personalized (restricted virtual
space for groups of users following an individual with ASD).
Findings to date: Preliminary results show that SUPER is a practically feasible, friendly
usable, and able to support multidisciplinary work for children with ASD.
Practical applications: Participants highlighted the potentiality of SUPER for supporting
collaboration and interaction between adults around children with ASD, reducing barriers and
helping healthcare communications during care delivery. SUPER was designed not to adhere
to a specific intervention’s model but to help therapists and educators for responding to the
individualized needs of families with ASD, with a development-based approach.
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Usage of HabilUp video games accelerates rehabilitation of children with cerebral palsy
compared to traditional therapy
A. Courvoisier.
UBIQUE TECH, Paris, France.
Statement of Problem Physical rehabilitation is often long, repetitive, and painful.
Consequently, children undergoing rehabilitation resist or lose motivation during physical
therapy.
Product Description HabilUp is an ensemble of two wearable motion sensors and a
connected mobile application allowing children to do their rehabilitation exercises while
playing video games. The two motion sensors are attached to bracelets and placed on the limb
of the patient that needs to be exercised. The child selects the game he would like to play, and
the movements needed to play are those that have been prescribed by the therapist. The child
forgets he is doing his rehabilitation because he is having fun playing the game. Therapists
can prescribe and schedule specific exercises, track the exercises performed by the patients,
and monitor the evolution of the patient’s range of motion for each exercise.
Findings to Date Tested with 40 children with cerebral palsy between the ages of 3 and 18
years old, HabilUp made it possible to triple the number of repetitions of exercises in
comparison with traditional therapy. Children are more engaged and joyful during
rehabilitation sessions while using HabilUp. They remain interested and motivated to play as
they are unaware that they are performing their exercises.
Practical Applications Professionals and parents of children with cerebral palsy confirm that
HabilUp increases exercise repetition thanks to its playful nature and ease of use.

