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Oral Sessions Abstracts 
 
 
PS 1.3 
Mirror movements and their relation to hand function and brain lesions in children with unilateral 
cerebral palsy 
K Klingels, E Jaspers, E Ortibus, L Mailleux, K Fagard, H Feys 
KU Leuven, Belgium 
 
Introduction: Mirror movements (MM) might interfere with various activities of daily life in 
children with unilateral CP. The aims of this study were to systematically map the severity of MM 
and to explore the relation with hand function and brain lesions. 
Participants and Methods: Seventy-eight children were included (age 9y 4m ± 3y 1m, range 4y 6m 
- 15y; 41 boys; MACS I =21, II =46, III =11). MM were scored during repetitive fist 
opening/clenching, finger opposition and finger tapping (range 0-4, Woods and Teuber scale). 
Interrater and intrarater reliability was confirmed in 20 children (ICC>0.82). Body function 
measurements included distal strength, muscle tone and two-point discrimination (TPD). Activities 
were measured with the Melbourne Assessment, Jebsen-Taylor test, Assisting Hand Assessment 
and Abilhand-Kids. Brain lesions were classified into four categories according to the presumed 
timing (malformations N=5; periventricular lesions N=43; cortico-subcortical lesions N=22; 
postnatally acquired lesions N=8). Additionally, the involvement of specific neuroanatomic 
structures was noted. 
Results: Significantly more MM were observed in the non-affected versus the affected hand (p

0.003). For the non-affected hand, lower distal strength, more impaired TPD and lower scores on 
activity measures significantly correlated with higher MM-scores (r=0.29-0.41). Children with 
thalamus or PLIC involvement had more MM (p=0.01; p=0.04). 
MM in the affected hand did not correlate with the clinical measures. Significant differences were 
found between brain lesion types (p=0.03), with more MM in earlier versus later lesions. 
Conclusion: Results suggest different contributing factors with respect to MM at the affected 
versus the non-affected hand. Further study is needed to gain deeper insights in this 
phenomenon. 
 
 
 
PS 1.4 
The neuronal correlates of mirror illusion in children with hemiparesis: a pilot study using 
functional MRI 
S Grunt1, S Saxer2, A Kaelin-Lang1, C Newman3, M Zbinden1, R Weist1, M Steinlin1, C Weisstanner1 

1 Children’s University Hospital, Berne, Switzerland; 2 ETH Zürich, Switzerland; 3 Nestlé Hospital 
CHUV, Lausanne, Switzerland 
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Introduction: Mirror therapy (MT) provides the visual illusion of a normal moving affected arm by 
using the mirror reflection of the unaffected arm and is used in rehabilitation medicine to improve 
hand motor function. Despite promising clinical results, little is known about the mechanism 
underlying the effect of MT in patients with hemiparesis. The aim of this study was to investigate 
the neuronal correlates of mirror illusion in children and adolescents with hemiparesis. 
Participants and Methods: Twelve children and adolescents with hemiparesis (8-20 years) 
participated in this study. Functional MRI was performed to investigate neuronal activation 
patterns in two different viewing conditions (without / with mirror). Each condition consisted of a 
unimanual and a bimanual motor task. While moving their hands the participants either looked at 
their hands directly (non-mirror condition) or at the mirror illusion of their unaffected hand 
(mirror condition). 
Results: Data from 11 participants were suitable for analysis. Analysis showed a significant effect 
of mirror illusion in the bimanual task (p<0.001 (uncorrected) at voxel level and p<0.05 (family-
wise error corrected) at cluster level with a minimum cluster size of 33 voxels). Activated regions 
were the precuneus, superior frontal gyrus, posterior cingulate cortex, medial frontal lobe and 
middle occipital gyrus. 
Conclusion: In the bimanual task, mirror illusion leads to activation within brain areas associated 
with self-awareness and reflection. Furthermore, activation was found in the supplementary 
motor area (SMA). This finding provides neurophysiological evidence supporting the application of 
MT in children and adolescents with hemiparesis. 
 
 
 
PS 1.5 
A novel VEP latency measure identifies deficits of cortical development in infants with perinatal 
brain injury 
M Andrew1, C Montague-Johnson1, J Lee1, A Kopuri1, P Sullivan1, J Parr2, J Wattam-Bell3, J 
Atkinson, O Braddick 
1Oxford University, UK; 2Newcastle University, UK; 3University of Central London, UK 
 
Introduction:  Pattern reversal visual evoked potential (PR-VEP) latency is a sensitive measure of 
infant visual development used to evaluate brain development in infants with perinatal brain 
injury (PBI). Transient PR-VEP latency (P1 peak),representing visual pathway transmission, reaches 
adult values(~100msec) by 4 months in typically developing infants (TDI). Calculated steady state 
PR-VEP latency is a new measure obtained by plotting phase against temporal frequency (TF) and 
reaches adult levels around 12 months in TDI, reflecting developing cortical connectivity. 
Participants and Methods:  Fifty seven preterm and term infants with PBI participating in a 
randomised controlled trial of nutritional supplementation underwent PR-VEP testing at 2/4/6 and 
8 reversals/sec, at spatial frequency (SF) 0.24 cycles/degree (cpd),on 4 occasions between 0-24 
months. Transient latencies were measured using TFs 2-4 r/s and calculated latencies using TF’s 2-
8r/s. 
Results:  Transient PR-VEP latencies in PBI and TDI reached adult levels by around 4 months, with 
no difference in mean latencies between PBI and TDI. The mean calculated PR-VEP latencies in PBI 
did not reach adult levels and were higher across ages than in TDI (F (1,228) =135.17, p<0.01). 
Conclusion:  The novel calculated PR-VEP latency reflects higher levels of cortical processing than 
transient PR-VEP, and identifies impairment of cortical visual development in PBI infants. It is the 
more appropriate measure for assessing early brain development in at-risk infants. Further 
analysis will examine whether this impairment is associated with severity of PBI on magnetic 
resonance imaging, and with later cognitive outcome. 
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PS 1.6 
Deficits of hot executive function in children with Developmental Coordination Disorder (DCD) and 
their implications for theory and practice 
S Rahimi-Golkhandan1, J Piek2, P Wilson1 
1Australian Catholic University, Australia; 2Curtin University, Australia 
 
Introduction:  Children with Developmental Coordination Disorder (DCD) show frequent 
impairment of executive function (EF). Recently deficits of hot EF have also been observed using a 
Hungry Donkey Task, suggesting a heightened sensitivity to emotionally significant stimuli. This 
study examined whether deficits of inhibition explain this effect. 
Participants and Methods: The sample consisted of 13 children with DCD and 28 non-DCD 
children aged 7 to 12 years. Children completed two go/no-go tasks: The standard (cool) version 
used male and female faces with neutral expressions, while the hot version used fearful and happy 
faces. 
Results:  There were no significant differences between groups on response times to neutral 
stimuli; however, both groups had faster RT to happy faces than fearful ones. We found no group 
differences for either task on omission errors, and for the cool EF task on commission errors. 
Critically, however, when the no-go stimulus was a happy face the false alarm rate was 
dramatically higher for the DCD group compared with non-DCD. 
Conclusion:  The heightened sensitivity of the DCD group to happy faces suggests poor impulse 
control in suppression of responses to emotionally significant stimuli. This deficit of hot EF in DCD 
may have important implications for self-regulation and the ability to achieve developmental 
competencies, including academic milestones. The constellation of EF deficits we have observed in 
DCD in this and other studies are discussed in terms of theory development and implications for 
intervention. 
 
 
 
PS 2.3 
3D Gait assessment in children with cerebral palsy using foot-worn inertial sensors 
A Brégou Bourgeois1, B Mariani2, K Aminian2, P Zambelli1, C Newman1 

1 Lausanne University Hospital, Switzerland; 2 Ecole Polytechnique fédérale de Lausanne, 
Switzerland 
 
Introduction:  A child’s natural gait pattern may be affected by the gait laboratory environment. 
Body-worn sensors have been developed for 3D gait analysis. The purpose of this study was to 
validate and explore the use of foot-worn inertial sensors for 3D gait measurement of children 
with cerebral palsy (CP) who walk independently. 
Participants and Methods:  We performed a case control study with 14 children with spastic CP 
(GMFCS I and II) aged 6 to 15 years old and 15 controls. Accuracy and precision of the foot-worn 
device was measured using an optical motion capture system (Vicon) as the reference system. 
Results:  Mean accuracy ± precision for both groups was 3.4 ± 4.6 cm for stride length, 4.3 ± 4.2 
cm/s for speed and 0.5 ± 2.9° for strike angle. Gait spatio-temporal parameters showed longer 
stance phases with an increase in double support in children with CP (p=0.001). Stride length, 
speed and peak angular velocity during swing were decreased in paretic limbs, with significant 
differences in strike and lift-off angles. Children with CP showed significantly higher intra-
individual variability (measured by their coefficient of variation) for speed, stride length and 
stance phases. During turning trajectories speed and stride length decreased significantly (p<0.01) 
for both groups, whereas stance increased significantly (p<0.01) in CP children only. 
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Conclusion:  Foot-worn inertial sensors allowed us to analyse gait kinematics outside a laboratory 
environment with a good accuracy and precision and congruent results with what is known of gait 
variations during linear walking in children with CP. 
 
 
 
PS 2.4 
The Paediatric Rehabilitation Observational Measure of Fidelity (PROF): development and 
validation 
B Di Rezze1, M Law1, K Eva2, N Pollock1, J W Gorter1 
1McMaster University, Canada; 2University of British Columbia, Canada 
 
Introduction:  To advance paediatric rehabilitation research, there is a need to define and 
measure intervention and its delivery. Investigators are measuring intervention fidelity, defined as 
the degree to which interventions are delivered as intended. Fidelity measures developed in 
paediatric rehabilitation examine the active ingredients of one intervention. Generic fidelity 
measures evaluate more than one intervention, and general therapy attributes (e.g., rapport). This 
study describes the development of the Paediatric Rehabilitation Observational measure of 
Fidelity (PROF), the first generic fidelity measure in paediatric rehabilitation. 
Participants and Methods:  PROF items were constructed from content valid sources for a general 
therapy attributes domain and domains for two paediatric cerebral palsy (CP) interventions (Child-
focused and Context-focused therapies) by an occupational therapist (OT) or physiotherapist (PT). 
From an RCT examining the therapies, over 25 videotaped intervention sessions were rated to test 
the PROF’s psychometric properties following extensive pre-testing and training. 
Results:  The PROF consisted of 30 items. Most items were rated on ‘Frequency’ and ‘Quality of 
performance’ scales. Six raters were trained. Internal consistency (α) and inter-rater reliability 
(IRR) for the frequency scale of each domain showed: α = 0.71, IRR =0.75 (Context-focused 
therapy); α = 0.85, IRR=0.87 (Child-focused therapy); and α =0.78, IRR=0.82 (General Attributes). 
Quality scale scores demonstrated α >0.80 and IRR < 0.40. Construct validity testing showed that 
each construct was independent based on Pearson correlations and two-way ANOVA analyses 
(p=0.01). 
Conclusion:  The PROF is reliable and valid for the described CP therapies and can be a framework 
for paediatric rehabilitation researchers to investigate other interventions and/or populations. 
 
 
 
PS 2.5 
Do virtual reality sports games improve sports specific skills in unilateral cerebral palsy patients? 
Y Ko, H Kim, E Chio, S Lee 
Catholic University of Korea, Republic of Korea 
 
Introduction:  The aim of the study is to determine whether a virtual reality sports game is 
effective in improving sport specific skills and compare its result with the conventional therapy.  
Participants and Methods:  Twenty six children with unilateral cerebral palsy (GMFCS 1 and 2, 
aged 6 to 18 years) were randomly allocated to an experimental or a control group. Participants in 
the experimental group took part in occupational therapy sessions of 90 minutes per week for 6 
weeks, practicing discus throwing, bowling and goal keeping using Microsoft XBOX360 Kinect 
Sports. Participants in control group completed the upper extremity strengthening sessions. Mean 
peak velocity, acceleration and ball trajectory distance in the axial and sagittal planes were 
measured using Dartfish ProSuite during game play. Unilateral Upper Limb Function (MULL) was 
measured using the Melbourne Assessment subscale, Goal keeping score and Modified Motor 
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Activity Log were recorded for each game. All outcomes were measured before and after 
intervention. 
Results:  Mean peak velocity, acceleration and ball trajectory and distance of swing increased in 
the experimental group. The two groups achieved equal improvement in MULL (p<0.05) and How 
Frequent Score of Modified Motor Activity Log (p<0.05). Goal keeping score improved for the 
experimental group (p=0.02). 
Conclusion:  Our results suggest that a virtual reality sports game can improve affected upper 
extremity coordination, agility skill and strength in children with unilateral cerebral palsy. 
 
 
 
PS 2.6 
The implementation of an internet-based system for monitoring attention-deficit hyperactivity 
disorder in the community 
J Parker, V Harpin, N Chalhoub, G Wales 
Sheffield Children's NHS Foundation Trust 
 
Background:  Attention-deficit hyperactivity disorder (ADHD) is a long-term condition which can 
require long-term service intervention(s) and monitoring from childhood into adult life. However, 
as a result of an often complex assessment and treatment process and inefficient methods of data 
collection, little is known regarding long-term ADHD outcomes. Therefore new innovative 
methods of collecting data are required. 
Participants and Methods:  An on-line multi-media (Health Tracker (HT)) was used to enable 
children with ADHD as young as five, parents, and teachers to input data through innovative 
computer-based electronic questionnaires. Eighteen clinicians and more than 70 people with 
ADHD (plus parents and teachers) used HT in CAMHS and Neurodisability services in Sheffield over 
an 18 month period. 
Results:  Technological, clinical utility and usability analysis revealed that the utilisation of HT 
enabled people with ADHD, parents and teachers to provide valuable data that could be 
interpreted efficiently and effectively by clinicians. Clinicians were also able to self-audit against 
NICE guidelines. However, technological, clinical utility and usability limitations created specific 
barriers to use. These included system reliability, computer literacy and access, and clinical time 
constraints. 
Conclusion:  The collection of electronic data from a community population via an on-line system 
is a feasible concept and creates the potential to monitor ADHD service users from childhood to 
adult life. In addition, the utilisation of an on-line system may also create much needed 
longitudinal cohort data that will allow for a long-term evaluation of service delivery. However, 
further work is needed to develop the technological capability, clinical utility and usability 
requirements. 
 
 
 
PS 3.3 
The importance of the key worker in the processes of care for chronically ill or disabled children 
K Groleger Sršen, G Vidmar, A Zupan 
University Rehabilitation Institute, Republic of Slovenia 
 
Introduction: Chronic illness in childhood and associated disability put children and their families 
at increased risk of social and mental-health problems. Several risk factors and aspects of the 
services available to the child and the family are involved. By knowing more about the processes 
of care we might improve the system and thus prevent or alleviate the psychosocial difficulties of 
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the chronically ill or disabled children and their parents. We aimed to identify the importance of 
several factors that could influence the evaluation of processes of care. 
Participants and Methods: The parents of the children who were admitted to the children´s 
department at our rehabilitation institute in 2010 were invited to cooperate. The Measure of 
Process of Care for Parents (MPOC-20) questionnaire was sent to 238 parents. Demographic and 
medical data were also collected. 
Results: 104 parents/caregivers replied upon first invitation. The studied characteristics 
(demographics, the number of child's impairments, the type of therapy programs attended, the 
number of therapy hours per week, the medical specialists consulted, the sources of information 
for the parents/caregivers, the family members involved) were not significantly associated with 
the MPOC-20 scores, except for the availability of a key worker, which was associated with the 
results on the ‘Enabling and Partnership’ (p<0.05), ‘Coordinated and Comprehensive Care’ 
(p<0.01) and ‘Respectful and Supportive Care’ MPOC-20 scales. 
Conclusion: Our results highlight the importance of the key worker service delivery in the family-
centred health service model. However, further analyses are needed to better understand the 
studied phenomena. 
 
 
 
PS 3.4 
Utilization of the Youth KiT: lessons learned from a longitudinal across-condition transition study 
T Nguyen, D Stewart, O Hlyva, K Punthakee, J W Gorter 
McMaster University, Canada 
 
Introduction:  Youth with disabilities often experience poor health outcomes when transitioning 
from pediatric to adult care due to the lack of resources and supports. The primary objective of 
this study is to examine how transitioning youth utilize the Youth KiT: Keeping it Together™, an 
organizational tool consisting of 10 modules designed to promote self-management during 
transition. 
Participants and Methods:  Thirty nine youth with developmental disabilities and a wide range of 
chronic conditions took part in the study. Youth were aged 16-21 years at baseline, were not fully 
dependent on their caregivers and were transitioning from 15 clinics at two major pediatric 
hospitals in Canada. Youth completed surveys on utilization of the Youth KiT at 2 pre- and 2 post-
transfer study visits; post-transfer qualitative interviews with youth, parents, and healthcare 
providers. 
Results:  Survey responses indicate that most participants used Youth KiT’s modules containing 
personal (90%), social (86%) and medical (86%) information at the first post transfer visit. Youth 
KiT’s organization and ease of use received the highest means: 5.79 (1.53) and 5.75 (1.58) 
respectively, each on the 1 (worst) to 7 (best) scale. Interview responses revealed that, while the 
Youth KiT was praised as very comprehensive, it had limited relevance to youth due to their 
perceived lack of need for transitional supports and a lack of encouragement from healthcare 
providers to utilize it. 
Conclusion:  The value of the Youth KiT lies in its broad applicability to youth with disabilities. The 
Youth KiT may become a vehicle for promoting organization and self-management during 
transition to adulthood if used collaboratively by youth, parents, and healthcare providers. 
 
 
 
PS 3.5 
100 questions about sex and Cerebral Palsy (CP) of young adults with CP 
D Wiegerink1 2, J Verheijden3 
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1Erasmus MC, University Medical Centre, The Netherlands; 2Rijndam Rehabilitation Centre, The 
Netherlands; 3Association of people with cerebral palsy, The Netherlands 
 
Introduction:  Previous research showed that young adults with cerebral palsy (CP) have an unmet 
need for information about sexuality related to CP. They experience many problems related to 
sex, but the topic is difficult to talk about. This small study aimed to explore the queries young 
adults with CP have about sex and the way they prefer to be informed. 
Participants and Methods:  Young people with CP (15-25 years), recruited at a special school or as 
members of the association of people with CP (BOSK), were asked to fill out a questionnaire 
(N=20) to make an inventory of relevant topics. We explored the topics in open interviews (N=5) 
and a focus group (N=3). Finally we sent an email to members of BOSK (25-40 years) to ask them 
to email us their questions about relevant sex related topics (N=5). 
Results:   We collected over 100 sex-related questions about coping with pain, fatigue, spasticity 
or physical limitations. Questions also related to medical devices, pregnancy, fertility, 
contraception, communication with their partner, parenting. Young adults with CP preferred 
written information as well as the Internet to find answers to their questions and they wished to 
communicate with other people with CP about sexuality. 
Conclusion:  Young adults with CP have many questions about sex related topics regarding CP. 
They consist of practical questions about having sex with CP as well as questions about 
communication, pregnancy and parenting. Written information and the Internet can help them to 
reinforce their empowerment regarding sexuality. 
 
 
 
PS 3.6 
Children’s contact with disabled people and their attitudes towards disability: a cross-sectional 
survey 
M MacMillan, M Tarrant, C Abraham, C Morris 
University of Exeter Medical School, UK 
 
Introduction: Disabled people frequently experience negative attitudes and discrimination. 
Allport’s ‘contact hypothesis’ suggests that face-to-face interactions between members of 
different social groups are associated with having more positive attitudes to the other group. 
Recent research also supports indirect contact as a modifier of people’s attitudes. This research 
addressed whether the contact children have with disabled people was associated with their 
attitudes towards disabled people. 
Participants and Methods: Children were recruited through 20 schools in South West England, 
purposively sampled to vary in proportion of children with special educational needs and 
disability. Participants completed a survey measuring their attitudes towards disability, as well as 
predictors of these attitudes such as empathy and anxiety towards disabled people, and their 
direct contact and indirect contact with disabled people. Responses were analysed using multi-
level regression and path analysis. 
Results: Participants were 1520 nondisabled children (aged 7-16 years). After controlling for age 
and gender, greater direct and indirect contact was associated with more positive attitudes 
towards disability. The effects of direct and indirect contact on attitudes were mediated by greater 
empathy and lower anxiety. 
Conclusion: This large school-based survey strongly supports the contact hypothesis in the context 
of children’s attitudes towards disability, and mediating roles of anxiety and empathy. These are 
important concepts to consider when designing complex social interventions to improve children’s 
attitudes towards disability. 
 



25
th
 EACD Annual Meeting, Oral Sessions Abstracts, p. 8 

 
 
PS 5.3 
Weight-for-age growth charts stratified into gross motor function level and gastrostomy feeding 
applied to a Swedish cohort of children and young adults with cerebral palsy 
S Edvinsson, L Lundqvist 
Örebro County Council, Sweden 
 
Introduction:  Standard growth charts are inappropriate for identifying potentially unhealthy 
weight in individuals with cerebral palsy (CP) as their growth patterns diverge from those in 
normal individuals. This study’s objective was to test applicability of US GMFCS-stratified weight-
for-age charts with Swedish children and young adults with CP. 
Participants and Methods:  Altogether 119/122 eligible individuals registered at the Child and 
Youth Habilitation Centre, Örebro County, Sweden, participated in a prospective cross-sectional 
study. Data on demographics and functional abilities of 71 males and 48 females (age 5–20 years, 
M=13.6, SD=4.14) were obtained from parents in person-to-person meetings or telephone calls. 
The participants represented all levels of gross motor function (GMFCS I–V 32%, 29%, 11%, 14%, 
14%) and all CP sub-diagnoses. Gastrostomy feeding was used by 24% of participants at GMFCS 
level IV and 50% at level V.  
Results:  Weight-for-age was associated with GMFCS level (Tau-c 0.14, p=0.03). Whereas median 
percentile weight-for-age values were in line with US reference charts for GMFCS levels I and II, 
higher values were found for levels III (74.5), IV (71.9), IV with gastrostomy (62.5), V (72.3), and V 
with gastrostomy (62.5). Two participants had low weight-for-age values associated with increased 
mortality risk (GMFCS I, V). Eleven had weight-for-age values >95th percentile (GMFCS I–V). 
Weight-for-age was not associated with CP sub-diagnosis and gastrostomy. 
Conclusion:  The US GMFCS-stratified weight-for-age charts were applicable for identification of 
potentially unhealthy weight in a Swedish cohort. The observed higher weight-for-age values 
could indicate both normalised growth and gained body fat. 
 
 
 
PS 5.4 
Vitamin D levels in children with developmental delay attending a UK child development centre 
P Shetty1, S Puri2, L Boullier1 
1Leeds teaching hospitals NHS trust, UK; 2St James University Hospital, Leeds, UK 
 
Introduction: Vitamin D is essential for optimal musculoskeletal function and other body functions 
e.g. immune function. The primary and sustained source of Vitamin D is sunshine. Children with 
disabilities have fewer opportunities to be outdoors in the sunshine. We report the results of 
Vitamin D levels in children with developmental delay/disorder attending a Child Development 
Centre in the UK. 
Participants and Methods: Case notes of 54 children who had their vitamin D levels checked 
between March 2012 and September 2012 were reviewed. Ethnicity was classed as Caucasian 
(n=28) or non-white (n=26). National reference guidelines were used to report vitamin D 
sufficiency >50 (nmol/L), insufficiency (25-50 nmol/L) and deficiency (<25 nmol/L).  
Results: Vitamin D levels were inadequate in 33 (61.1 %) children. Non- white ethnic children had 
a higher prevalence of Vitamin D deficiency (16 non-white ethnicity: 0 Caucasian).  
Conclusion: The prevalence of Vitamin D inadequacy in the UK paediatric population is reported to 
be 35%.. This study demonstrates a much higher prevalence of Vitamin D insufficiency in a 
population of children with disabilities. This is a retrospective case series study; further systematic 
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studies are needed to provide guidance on Vitamin D supplementation in disabled children as they 
are at a higher risk of deficiency. 
 
 
 
PS 5.5 
How do changes in motor capacity, motor capability and motor performance relate? 
D Smits1 2, J W Gorter3, P van Schie4, A Dallmeijer4, M Ketelaar1 2 

1University Medical Centre Utrecht, The Netherlands; 2Rehabilitation Center De Hoogstraat, 
Utrecht, The Netherlands; 3McMaster University, Canada;  4VU University Medical Center 
 
Introduction:  Most literature on participation and quality of life (QOL) thus far has included 
different types of cerebral palsy (CP) and the impact of upper limb dysfunction still remains 
unclear. The aim was to document participation and QOL specifically in children with unilateral CP 
and to examine the relation with upper limb function. 
Participants and Methods:  One-hundred thirteen children with unilateral CP were included (63 
boys; 5-15 years; mean age 9y 7m; MACS l: N=28, ll: N=63, lll: N=22). The Life-Habits (Life-H) and 
CP QOL-Child questionnaires were used to assess participation and QOL respectively. Upper limb 
activity was measured with the Melbourne Assessment, Assisting Hand Assessment (AHA) and 
ABILHAND-Kids questionnaire. 
Results:  The Life-H had a median score of 8.1 (IQR 7-9.1). Mean scores of the CP QOL-Child 
were 71.6 (SD 11.7) for the parent-proxy version and 76.3 (SD 13.5) for the child version. 
Correlation analysis showed moderate correlations between the Life-H and the Melbourne 
Assessment (rs =0.49, p<0.001), AHA (=0.46, p<0.001) and ABILHAND-kids (rs= 0.61, p<0.001). No 
to weak correlations were found between the CP QOL-Child for the parent-proxy version and child 
version and all upper limb activity measures (r p<0.30). ANOVA showed significant differences 
between MACS-levels for the total score of the Life-H (p<0.001), but not for the CP QOL-Child. 
Higher MACS-levels represented lower Life-H scores. 
Conclusion:  Results underlined the importance of upper limb activity for participation in children 
with unilateral CP. Conversely, this was not a determinant of QOL for these children. 
 
 
 
PS 6.2 
Clinical experience of microarray testing in a single tertiary unit 
C Oliver1, Z Bassi2, U Maye3 

1University of Liverpool, UK; 2Alder Hay Children’s Hospital, UK; 3Cheshire and Merseyside 
Regional Genetics Laboratories, Liverpool Women's Hospital 
 
Introduction: Global Developmental delay affects 1-3% of preschool children in the UK, genetic 
aetiology accounting for up to 49% of identifiable causes. Microarray testing has been introduced 
as a first-line investigation for children presenting with development delay. This review aims to 
establish the abnormality detection rate and to assess if significant trends amongst phenotypic 
features and microarray result existed. 
Participants and Methods: Data were collected retrospectively from computer records on all 
children with developmental delay tested using microarray between June 2011 and December 
2012. Severity of delay, dysmorphic features, head circumference, abnormalities on clinical 
examinations, other investigations and the microarray results were recorded. 
Results: Ninety six children (M:F 64:32) were referred for microarray, of whom 94 were 
tested.14.6% of children had significant delay at presentation. Abnormal clinical assessment was 
found in 31% of cases, commonest being hypotonia. General Investigations revealed abnormality 



25
th
 EACD Annual Meeting, Oral Sessions Abstracts, p. 10 

in 43% of cases with the most common abnormality being low ferritin. Microarray testing revealed 
abnormality in 25% children tested, of which 3% were likely benign changes, 16% were diagnostic 
for delay (of this 60% known syndromes), 1% uncertain and 5% awaiting parental testing. Chi-
squared analysis of phenotypic features found no statistically significant trend between abnormal 
results and abnormal phenotypes, severity of delay, abnormalities discovered on examination or 
first line investigations. 
Conclusion: In our cohort Microarray testing, as a first line investigation, significantly improved 
detection of abnormalities aiding diagnosis in developmentally delayed children. Economically it 
was beneficial to use microarray testing early as it reduced need for further investigations. 
 
 
 
PS 6.3 
Neurodevelopmental progress of children with mitochondrial disease 
V Nesbitt, R McFarland 
Newcastle University 
 
Introduction: Mitochondrial disease is one of the most common inherited neurometabolic 
disorders of childhood, affecting a minimum of 1 in 7500 live births.  As mitochondrial disease is 
clinically and genetically heterogeneous there is a diverse phenotypic spectrum which includes 
neurodevelopmental problems, the extent of which has not previously been documented 
systematically. 
Participants and Methods: Children were identified from the Medical Research Council (MRC) 
Centre for Neuromuscular Diseases Mitochondrial Disease Patient Cohort Study UK (MitoCohort). 
All children had a confirmed genetic and/or biochemical deficiency and are currently under active 
clinical follow-up in the UK.  The phenotype was ascertained by clinicians with expertise in 
mitochondrial disorders. 
Results: Data from 48 of 104 children consented to the MitoCohort (24 male: 24 female) were 
available. 55% harbour pathogenic mtDNA mutations, 30% nDNA mutations, and 14% have 
presumed nDNA disorders (mtDNA mutations excluded by whole genome sequencing).  At present 
60% exhibit neuromuscular features and 52% demonstrate neurodevelopmental problems.  Of 
those, 56% have movement disorders, 64% exhibit speech and language difficulties, 48% are 
hearing impaired, 44% have behavioural difficulties.  Children harbouring nDNA mutations were 
more likely to have neurodevelopmental problems than children with mtDNA mutations (p=0.07). 
Conclusion: For the first time in the UK data is available on a large cohort of well-characterized 
children living with mitochondrial disease, providing objective data on mitochondrial disease 
progression and allowing prognostic advice to be provided to patients and families.  Mitochondrial 
disease has a significant impact on the neurodevelopment of children which requires a multi-
disciplinary team approach to manage.  Evidence-based guidelines are currently being produced. 
 
 
 
PS 6.4 
What’s in a face? Social attribution and understanding of emotions in Williams syndrome and 
autism 
R Cole-Fletcher, D Riby, V Bruce 
Newcastle University, UK 
 
Introduction: Research suggests that the underlying social-perceptual processes in Williams 
syndrome (WS) and autism (ASD) may be similar, therefore the divergence in their behavioural 
profiles may lie in the social-cognitive domain. Two experiments were designed to establish 
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whether faces and objects might hold differential facilitative/distracting effects in children with 
ASD and WS, and to examine understanding of emotions within social contexts. 
Participants and Methods: Fifteen children with a diagnosis of ASD and fifteen children with WS 
were matched to typically developing (TD) children. Experiment 1 was a masking task in which 
participants were required to choose a missing object/emotionally expressive face from social and 
non-social scenes. Experiment 2 involved participants providing an explanation of how a person 
would feel in response to various positive/negative images, and giving a reason for why. Both 
experiments were presented using PowerPoint on a laptop. 
Results: Experiment 1 revealed that participants in all groups were more accurate in deducing 
missing objects versus faces. The presence of a face did not have any differentially distracting or 
facilitative effects in the ASD and WS groups. Experiment 2 suggests individuals with WS were 
significantly poorer than controls in stating emotions appropriate to social contexts. Those with 
WS provided more emotional explanations for images whilst individuals with ASD focussed more 
on the physical properties.  
Conclusion:  The deviant social profiles seen in WS and ASD may be due to the types of social cues 
that individuals find most salient, and the degree of understanding underpinning these. 
 
 
 
PS 6.5 
Investigation of infant development and mother–infant interactions in infants with visual 
impairment 
E Sakkalou1, M O’Reilly1, H Sakki1, M de Haan1, A Salt2, N Dale2 

1UCL Institute of Child Health, UK; 2Great Ormond Street Hospital, UK 
 
Introduction: Infants with congenital visual impairment (VI) show developmental delays compared 
to sighted infants. The degree of VI (e.g. light perception at best (PVI) vs. some ‘form’ vision (SVI)) 
has been shown to affect developmental outcome.  We present baseline cross-sectional findings 
from the ongoing longitudinal Optimum VI project. We consider how vision level, maternal and 
infant characteristics are associated with current developmental outcome. 
Participants and Methods: Thirty-eight infants (9-17 months) with congenital disorders of the 
peripheral visual system were assessed. Developmental outcome was measured with Reynell-
Zinkin subscales (including Sensorimotor Understanding-SMU) designed for assessing cognitive 
and communicative development in infants with VI. Mother-infant interactions consisted of video 
observations of 5 minutes’ play using standard toys.  Maternal behaviours were coded for 
maintaining and redirecting the infant’s attention and introducing a new focus. Infant behaviours 
were scored for accepting and rejecting maternal bids. 
Results: Infants with PVI had more difficulty understanding relationships between actions and 
objects (SMU), compared with SVI infants (p<0.001). Mothers spent less time maintaining 
attention (p<0.01) and introduced more objects in the PVI dyads (p<0.01).  Infants with PVI were 
more rejecting of maternal bids, compared with SVI infants (p<0.001). Multiple-regression 
analyses showed that i) vision level alone accounted for  20% of the variance of SMU, and ii) age, 
maternal and infant factors together accounted for 55% of the variance.  
Conclusion:  Having some ‘form’ vision at infancy is potentially a protective factor for greater 
advances in non-verbal cognition (SMU) and for mother-infant interactions involving attention 
sharing to objects. 
 
 
 
PS 7.3 
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The role of hand use on activity performance and participation in young people with severe forms 
of cerebral palsy (CP): a population- based study 
C Kerr1, B McDowell2, J Parkes1 

1Queen’s University Belfast, Northern Ireland; 2 Belfast Health and Social Care Trust, Northern 
Ireland 
 
Introduction:  Effective use of the hands is associated with independence and educational and 
employment prospects.  This paper investigates the relationship between hand use and daily 
functioning and participation in persons with severe CP. 
Participants and Methods:  A case register identified 260 eligible individuals aged 4-25 years with 
severe CP. Each participant was assessed by a trained researcher using a standardised protocol, 
typically in their own home.  Hand use, daily functioning and participation were evaluated by the 
Manual Ability Classification System (MACS), Pediatric Evaluation of Disability Inventory (PEDI), 
and Assessment of Life Habits Questionnaire (Life-H) respectively.  Regression analysis determined 
how well the MACS predicted activity and participation, controlling for intellectual impairment. 
Results:  One hundred and twenty three (47% of all eligible) young people were assessed (79M; 
GMFCS IV=55 and V=68; 99 spastic bilateral CP, 14 dyskinetic CP, 10 other; mean age 16.2 years; 
MACS I=5, II=23, III=17, IV=25, V=52, missing=1; intellectual impairment none/mild=26, 
moderate=34, severe=63).  After adjusting for intellectual impairment, MACS was significantly 
related to all PEDI domains (self care, mobility and social function) and to the Life-H total weighted 
score (adjusted r2 = 0.512-0.677, p<0.001).  For example, a one category change in MACS was 
associated with a decrease in PEDI self care score of 9.18 (95% CI -11.04, -7.32; p<0.001), and a 
decrease in Life-H score of 0.649 (95% CI -0.79, -0.51; p<0.001). 
Conclusion:  MACS correlates well with measures of function and participation, and thus may be a 
useful adjunct to planning future services for young people with severe forms of CP. 
 
 
 
PS 7.4 
Functional use of gaze as a communicative modality in children with severe cerebral palsy: what 
are we seeing? 
J C Sargent1, K Price1, T Griffiths1, M Clarke2, J Swettenham2 

1Great Ormond St Hospital for Children NHS Foundation Trust, UK; 2University College London, UK 
 
Introduction:  Children with severe movement disorders, including bulbar dysfunction, are at risk 
of communication impairment. Children unable to use sign/gesture to make choices can have 
difficulties conveying clear messages. Voluntary, controlled gaze is a potential response method. 
However, little guidance is available on how clinicians can assess and support the communication 
skills of such children through structured observations of gaze. 
Participants and Methods:  Eighty-eight children were seen over 12 months by a tertiary 
communication service. Forty-nine had cerebral palsy/other whole body movement disorder. 
Thirty-one were excluded (severe visual impairment or preserved upper limb function). Eighteen 
children had severe bulbar impairment and severely limited upper limb movements. Information 
given by referring team was compared with multidisciplinary assessment findings regarding 
patterns of gaze, receptive and expressive communication. 
Results:  Three (17%) showed optimal use of gaze; nine (50%) did not, of whom three were 
referred with an explicit request for assessment of functional vision for communication. Abnormal 
gaze patterns often correlated with cognitive impairment. 
Six (33%) children showed partially effective use of gaze. For all 15 children displaying suboptimal 
gaze use, multidisciplinary observations of gaze were key to establishing receptive and expressive 
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skills. Where differences of opinion emerged, detailed observations and descriptions of gaze 
patterns were crucial to joint discussion. 
Conclusion:  Gaze is an important potential response modality for children with severe whole 
body motor impairment. Systematic observations of gaze are key to identifying receptive and 
expressive language levels. Gaze is often poorly described and interpretations are sometimes 
applied prematurely from a limited number of observations. 
 
 
 
PS 7.5 
Does muscle strength influence standing ability in children with bilateral cerebral palsy? 
C Lidbeck, Å Bartonek 
Karolinska Institutet, Sweden 
 
Introduction: Children with bilateral spastic cerebral palsy (BSCP) have difficulties with upright 
standing. Muscle strength is considered important for motor function in cerebral palsy (CP) but 
the impact on standing has not been explored. Our aim was to investigate muscle strength in 
children with various standing ability. 
Participants and Methods: Muscle strength in 25 children with BSCP, and ability to maintain 
standing with or without support for 30 seconds, was evaluated with a dynamometer. 
Measurements were performed during sitting in hip, knee and ankle. Children standing 
independently were designated Group A (n=13, median age 11.2 years), children needing support 
Group B (n=12, age 10.9 years). Subgroups based on age (<13 years, n=16, and >13 years, n=9) 
were analysed. 
Results: There were no differences in muscle strength between children in group A and B. In age 
group <13 years, Group A were stronger than Group B in hip flexors, (p=0.031) and plantar flexors 
(p=0.012). In age group >13 years no differences between the groups were found. 
Conclusion: Children with BSCP who needed support during standing did not present with more 
muscle weakness than those standing independently. Results are preliminary and need to be 
normalised according to age, weight and sex. Muscle strength alone does not seem to explain 
difficulties in standing. To the current definition of CP, have been added disturbances of sensation 
and perception. Difficulties during standing may be referred to as spatial perception problems but 
further investigations of factors influencing standing ability are required. 
 
 
 
PS 9.3 
Click-East: a randomised controlled trial of a new iPad-based social attention intervention for 
toddlers and pre-schoolers with autism 
S Fletcher-Watson1, A O’Hare1, H Pain1, A Petrou2, H McConachie3 

1University of Edinburgh, UK; 2Herriot-Watt University, UK; 3Newcastle University, UK 
 
Introduction:  Computer-based learning suits the preferences and abilities of people with autism 
spectrum disorders (ASD).  Modern touchscreen technologies are accessible to very young 
children and/or those with limited abilities. A key intervention target for this population is social 
attention, including attention to people and following social cues. We ask whether an iPad app can 
effectively support learning of these real-world abilities. 
Participants and Methods:  Fifty four children with confirmed (by ADOS) diagnoses of core autism, 
aged under 6 years old, were randomly assigned to immediate or delayed treatment arms. 
Treatment consisted of two months at home with a specially-designed therapeutic iPad app, 
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which rewarded in-game social attention skills. Children were assessed before, immediately after 
intervention and at six-month follow-up from baseline. 
Results:  Baseline sample characteristics show that the two intervention groups are well-matched 
on autism severity, general ability (Mullen Scales of Early Learning), language and demographic 
characteristics. Post-intervention data indicate a high level of satisfaction with the approach and 
anecdotal parent reports of new language and pointing skills. The RCT completes in July 2013. This 
submission will be the first presentation of our primary outcome measure: total ADOS-Change 
score, a rating of observed parent-child interaction. In addition, we will report any change in ADOS 
severity scores and vocabulary. 
Conclusion:  This study is the first RCT of touchscreen technology with this young population. 
Results are likely to impact on the use of touchscreen technologies in schools and the home to 
support learning and therapy for children with ASD. 
 
 
 
PS 9.4 
New ADI-R algorithms for children and young people with ASD: implications for DSM-5 
A Le Couteur, P James, D Hammal, H McConachie 
Newcastle University, UK 
 
Introduction:  The Autism Diagnostic Interview- Revised (ADI-R) provides a diagnostic algorithm 
for ICD-10 childhood autism but no algorithm for ASD. DSM-5 (2013) provides new diagnostic 
criteria for ASD. This paper presents exploratory factor analysis findings, proposes algorithms for 
ASD and considers the impact of DSM-5 criteria on current clinical and research practice. 
Participants and Methods:  Nine clinical academic centres (8 UK; one US) provided data on 873 
participants (18 months - 19 years). The sample included children referred for diagnostic 
evaluation, recruited to research studies, attending specialist education, and a school-based 
general population study. 270 individuals with autism and 92 typically developing children were 
available for external validation.  Exploratory Factor Analysis was conducted (MPLUS) with 
PROMAX transformation to investigate underlying factor structure and inform new algorithms for 
ASD.  Performance of algorithms was evaluated with respect to age, gender, language, cognitive 
ability and previous diagnosis. 
Results:  Two-factor solutions with Root Mean Square Error (RMSEA) of 0.052 for non-verbal and 
0.050 for verbal cases were best fit. New ASD algorithms were developed. Threshold cut-off scores 
were identified using Receiver Operating Characteristic (ROC) curves and achieved good 
discrimination. 
Conclusion:  Two- factor structure and algorithms with high sensitivity and specificity for autism/ 
ASD were developed.  These findings will be discussed in relation to 2013 DSM-5 criteria. 
 
 
 
PS 9.5 
Using mixed methodology to investigate ASD diagnosis 
A O’Hare1 2 3, C Catchpole2, K Forsyth2, T Johnson2, I McClure1 3, K McKenzie3, M Rutherford1 2, R 
Rush2, A Murray3 

1NHS Lothian, UK; 2Queen Margaret University, UK; 3University of Edinburgh, UK 
 
Introduction:  ASD assessment can be complex and time consuming, with wide variation in age at 
diagnosis. This study developed a consistent mixed methodology to identify factors which hinder 
or facilitate timely good quality diagnosis. 
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Participants and Methods:  Proportionate stratified sampling was used to identify services which 
routinely assess ASD, representative of the Scottish population. The study involved both 
quantitative and qualitative methodologies. A retrospective notes audit of 150 case notes was 
conducted and service interviews with a diagnostician in each service. Focus groups were 
conducted with each participating service in which services devised action plans focused on 
improving efficiency and robustness of their diagnostic process. 
Results:  Multiple regression analysis was used to develop predictive models between potential 
key factors and waiting times at various stages of the diagnostic process. The audit tools were 
found to be easy to use to gather relevant data and had good content, social and face validity. The 
tools allowed data collection relating to the diagnostic pathways and factors influencing waiting 
times. The focus groups effectively allowed services to review and reflect on their performance, 
allowed comparison of diagnostic processes across Scotland and facilitated the development of 
action plans for further improvement in ASD diagnosis. 
Conclusion:  This mixed methodology study allowed detailed quantitative and qualitative analysis 
regarding the diagnostic assessment process, its duration, and the factors influencing this.  It 
resulted in the development of local action plans for each participating service, and an aggregated 
action plan, potentially applicable throughout Scotland, to reduce waits in diagnosis of ASD. 
 
 
 
PS 10.1 
Randomized trial of modified constraint-induced movement therapy with and without an intensive 
therapy programme in children with unilateral cerebral palsy 
K Klingels, H Feys, G Molenaers, G Verbeke, S Van Daele, J Hoskens, K Desloovere, P De Cock 
KU Leuven, Belgium 
 
Introduction:   Constraint-induced movement therapy (CIMT) has gained emerging evidence and 
considerable popularity in children with unilateral cerebral palsy (CP). However, many issues 
remain unanswered regarding the best approach. This study aims to investigate the additional 
effects of an intensive therapy program to promote hand function combined with home-based 
modified CIMT (m-CIMT). 
Participants and Methods:  Fifty-one children (mean age 8 years 9 months) were randomized to 
m-CIMT alone or m-CIMT with intensive therapy (IT). All children had to wear a constraint on the 
unaffected hand for one hour, five days/week for 10 weeks. Children in the m-CIMT+IT group 
received supplementary three sessions of 45 minutes weekly of intensive therapy on distal muscle 
strength and hand function, using unimanual and bimanual activities. The Assisting Hand 
Assessment (AHA) was the primary outcome measure. Secondary outcome measures were muscle 
tone, strength, Melbourne Assessment, Jebsen-Taylor test and ABILHAND-Kids questionnaire. 
Assessments were administered at baseline, after intervention, and at 10 weeks follow-up. 
Result:   Results showed significant between-group differences in AHA in favour of the m-CIMT+IT 
group (p=0.04). Both groups demonstrated comparable improvements in muscle tone (p=0.002), 
strength (p<0.0001), grip strength (p=0.02), and unimanual capacity (Melbourne Assessment and 
Jebsen-Taylor, p<0.0001). Younger children and children with poorer hand function benefited 
from both interventions, whereas older children and children with better hand function only 
benefited from the combined approach.  
Conclusion:   The combination of modified CIMT with an intensive therapy program on distal hand 
function and strength enhances the effects of modified CIMT alone for improving bimanual 
performance. 
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PS 10.2 
The influence of early CIMT training on longitudinal development for children with unilateral CP 
M Holmefur1, A-C Eliasson2 

1 Centre for Rehabilitation Research, Sweden; 2 Karolinska Institutet, Sweden 
 
Introduction:  There is evidence that Constraint-Induced Movement Therapy (CIMT) has a short-
term positive effect on hand function in children with unilateral cerebral palsy (CP). Secondary 
analysis from previous study of development of hand function was performed with the aim to 
investigate whether one period of CIMT (at age 2-3 years) influences the course of development 
or not. 
Participants and Methods:  A convenience sample of 45 children with unilateral CP was included 
at mean age 32 months (CIMT-group, n=24, non-CIMT group n=21) and mean age at start of 
intervention was 28.2 months. The children were measured repeatedly, at least once a year with 
the Assisting Hand Assessment (AHA) for a mean period of 4 years and 6 months. A non-linear 
mixed effects model was used to create and compare development curves for the CIMT and non-
CIMT groups. 
Results:  Children who had CIMT had an upper limit of development that was 8,1 AHA-units higher 
than the children who had not have CIMT (p=0.028). Also when controlling for brain lesion 
characteristics there was a difference in limit of development in favour of the CIMT-group, 
although not significant. Children with lower AHA-score at 18 months had seemed to gain more 
from CIMT than children with a higher AHA-score. 
Conclusion:  This study shows that one period of CIMT at age 2-3 years in children with unilateral 
CP is associated with better development of hand function regardless of brain lesion 
characteristics. This is the first study describing long-term effects of CIMT. 
 
 
 
PS 10.3 
Application of ICF in goal setting in rehabilitation of children and young adults health with chronic 
disabilities 
H Dalen1, E Nyquist1, M Saebu1, C Roe2 3, E Bautz-Holter2 3 

1Beitostolen Healthsports Centre, Norway; 2Oslo University Hospital, Norway; 3University of Oslo, 
Norway 
 
Introduction:  The WHO has encouraged health professionals to apply the ICF to clinical work. The 
ICF can provide a functional basis for planning individualized treatments and interventions. The 
objective of this project was to develop an ICF Code Set, useful in goal oriented rehabilitation of 
children and young adults with chronic disabilities. 
Participants and Methods:  One hundred and sixty children with chronic disabilities, age between 
7 and 16 years, participated in the study. A mixed method design was applied. The children were 
interviewed to identify the main needs and goals, and a questionnaire was filled out to identify the 
main problems, with a registration of the frequency within each category. After qualitative and 
quantitative analyses this resulted in two sets of ICF categories. These two sets were then 
compared and merged into a proposed ICF Code Set for goal setting. 
Results:  Thirty categories were identified from the interviews and the following linking process. 
Problems were reported in all suggested categories within the ICF questionnaire, 
resulting in 49 categories. The comparison of the two sets of categories resulted in a proposed ICF 
Code Set of 40 categories. 
Conclusion:  Through a triangulation of methods, we developed a tailored code set for the goal 
setting process in rehabilitation for children with a disability, taking into account both individual 
preferences and the health professionals’ perspective. Although the external validity is limited, our 
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methodological procedures may have relevance for the implementation of ICF in other clinical 
settings and populations. 
 
 
 
PS 10.4 
Does constraint induced movement therapy adjusted for babies (baby-CIMT) result in a more 
favourable hand function at two-years of age in children with unilateral CP? 
L Nordstrand1, M Holmefur2, A Kits3, A-C Eliasson1 

1Karolinska Institutet; 2Örebro University, Sweden; 3Karolinska University Hospital,, Sweden 
 
Introduction:  The ultimate goal of treatment is to change the natural course of motor 
development in a life time perspective. The objective of this study was to investigate whether 
children who, before one year of age, have received baby-CIMT, have better hand function at two 
years of age than children who have received treatment as usual. 
Participants and Methods:  Seventy two children with clinical signs of spastic unilateral CP (of 
whom 31 received baby-CIMT) were investigated with Assisting Hand Assessment (AHA) once in 
the age range 18-27 months. Children’s performance on AHA was described in four functional 
levels: high (63-100 AHA-units); medium (39-62 AHA-units); low (21-38 AHA-units) and extremely 
low (0-20 AHA-units). Magnetic resonance imaging data was visually analysed to describe the type 
of brain lesion. Data were analysed using Pearson Chi-square (comparison of proportions) and 
logistic regression (to control for brain lesion type). 
Results:  A difference in proportion of ability level could be found between baby-CIMT and control 
group on all functional levels except extremely low (X2 17.72, p=0.001). Logistic regression when 
controlled for brain lesion type showed a significant effect of group for both high versus lower 
functional levels (OR 12.3, 95% CI 2.31-65.9, p=0.003) and extremely low versus higher functional 
levels (OR 0.22, 95% CI 0.05-0.91, p=0.036). 
Conclusion:  Children who have received baby-CIMT were 12.3 times more likely than controls to 
have a high functional level at two years of age. Furthermore, a protective effect of training could 
be found on the odds of having extremely low function. 
 
 
 
PS 10.5 
Use of ‘Magic’ as both a performing art and intensive motor therapy for CH 
D Green1, Y Farquharson2 

1Oxford Brookes University, UK; Breathe Arts Health Research, UK 
 
Introduction:  Children with hemiplegia (CH) have a broad range of difficulties with significantly 
higher risk of concomitant psychiatric disorder.  Intensive therapy programmes are difficult to 
implement and may suffer poor adherence. This study reports on the use of ‘Magic’ as both a 
performing art and intensive motor therapy for CH. 
Participants and Methods:  Nineteen CH (11 males,8 females; mean age = 10y3mo, range = 7y6m-
15y8m) participated in therapy programmes embedding Magic tricks and theatrical studies into 
the therapeutic protocol of the Hand Arm Bimanual Intensive Therapy approach, culminating in a 
magic show.  Primary outcomes included the Assisting Hand Assessment (AHA), Children’s Hand 
Experience Questionnaire (CHEQ) and Jebsen Taylor Test of Hand Function (JTTHF); secondary 
outcomes explored the impact on psychosocial aspects including resilience via the Hope Scale. 
Results:  Preliminary analyses shows significant effects of treatment at 3-month follow-up on the 
JTTHF (F(2,16)6.89, p=0.007) CHEQ (F(2,26)8.84, p=0.003) but initial progress on the AHA was not 
sustained at 3-months (F(2,15)1.03, p=0.38). All children made gains of at least one ‘least degree 
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of difference’ on at least one of the primary outcome measures. Psycho-social outcomes show a 
trend for gains in positiveness and hopefulness (HOPE scale Z=1.85, p=0.06) with significant 
positive comments from parents reflecting empowerment and improved confidence. 
Conclusion:  These results reflect motor improvements and potential psychosocial benefits from 
incorporating Magic into therapeutic protocols for children and provide exciting opportunities for 
further research and development. 
 
 
 
PS 10.6 
Effects of strength training on the habitual physical activity and sedentary behaviour of young 
people with diplegic cerebral palsy 
T Bania, K Todd, N Taylor 

La Trobe University, Australia 
 
Introduction:  To examine whether a progressive resistance strength training program could 
increase habitual physical activity levels of adolescents and young adults with diplegic cerebral 
palsy (CP). 
Participants and Methods:  Forty seven young people with diplegic CP were randomly assigned to 
a lower limb progressive resistance strength training program (n=23, age= 18.2 ± 1.7 years) or to 
usual care (n=24, age= 18.8 ± 2.7 years).  Intervention participants completed 2-3 sets of 8-10 
repetitions maximum for 4-6 exercises twice per week for a total of 12 weeks. Exercises were 
individualised and targeted at improving the strength of the main muscles contributing to walking 
difficulty.  Outcomes included one-repetition maximum (1RM) of a leg press, habitual physical 
activity and sedentary behaviour.  Physical activity and sedentary behavior were measured with an 
accelerometer-based activity monitor.  Outcomes were measured at baseline, post-intervention 
(at 12 weeks) and 12 weeks after the program stopped.  Data analysis was performed with two-
way ANOVA. 
Results:  Post-intervention, there was a significant mean difference of 26.7 kg (95%CI 7.9 - 45.5) in 
favour of the intervention group for 1 RM leg press strength.  No between-group differences were 
found for any measure of habitual physical activity or sedentary behaviour at 12 weeks (p≥ 0.13) 
or 24 weeks (p≥ 0.08).  No significant adverse events related to training were reported. 
Conclusion:  A progressive resistance strength training program can increase muscle strength in 
young people with spastic diplegic CP, but the increase in muscle strength did not lead to any 
changes in physical activity. 
 
 
 
PS 10.7 
Efficacy of modified constraint induced movement therapy in obstetric brachial plexus palsy: a 
randomized controlled trial 
B Eren, E Karadag-Saygi, T Tokgoz, M Akdeniz 
Marmara University, Turkey 
 
Introduction: The aim of this study was to examine the efficacy of modified constraint induced 
movement therapy (mCIMT) in children with the obstetric brachial plexus palsy (OBPP). 
Participants and Methods:  Participants (20 girls, 19 boys; age range 4-10 years) were randomized 
into mCIMT (n=13) and control groups (n=26). Assessments were conducted before, immediately 
after, one and three month after treatment.  The non-affected arm of children in the intervention 
group was restricted for 6 hours/day and the affected arm intensively trained for 1 hour/day for 
14 consecutive days. Both groups maintained conventional therapy.  Outcome was measured 
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using active range of motion (ROM), active movement scale (AMS), hand dynamometer,  box and 
block test (BBT), mallet classification system (MCS); for mCIMT group Jebsen Taylor hand function 
test (JTT) were also used. 
Results: After treatment the mCIMT group showed better improvement in shoulder adduction and 
internal rotation, forearm supination and elbow flexion than the control group. At all post therapy 
observation points both groups had improved their upper limb function test results significantly. 
But significant increase in BBT score was found only for the mCIMT group at one and three months 
post therapy. At all post therapy observations significant increase in hand grasp strength and 
supination movement was found in the mCIMT group only. According to JTT scores the mCIMT 
group significantly increased their functional use of their both affected and unaffected limbs. 
Conclusion: Modified CIMT seems to beneficial up to 3 months after treatment. To determine 
most effective protocol and age of CIMT, larger randomized controlled studies are needed. 
 
 
 
PS 11.1 
Paediatric neurodisability in Uganda 
C Bodey 
Leeds Community Healthcare NHS Trust, Leeds, UK 
 
Introduction: The work of a UK neurodisability trainee in a government teaching hospital serving 
southwest Uganda (50% population <14 years) is described. 
Participants and Methods: Outpatient data were collected by consecutively recording new 
patients (<14 years) attending neurodisability clinic during October 2010 - June 2011. Inpatient 
data were collected using a one-month sample of admissions (June 2011). 
Results: The day begins with handover and ward-round of 120 children/neonates (in 60 beds). 
During June 2011: 344 admissions, 10% died. Neurological presentations included status 
epilepticus, cerebral malaria and meningitis, spina bifida and birth asphyxia. Available 
investigations included haematocrit and CSF analysis. Before evening rounds, audit/research was 
completed. 
In weekly neurodisability clinic 28 new patients had cerebral palsy: 68% bilateral spastic, 21% 
unilateral spastic, 18% dystonic. Aetiologies were determined by history: 21% presumed prenatal, 
50% perinatal (57% birth asphyxia, 21% kernicterus, 28% infections, 7% prematurity), 29% 
postnatal, usually infection (75%). Management included referral to a rehabilitation centre. Thirty 
two had diagnoses of epilepsy: 41% idiopathic, 19% presumed symptomatic, 40% symptomatic 
due to previous bacterial/TB meningitis or cerebral malaria.  Seizure types were generalized (60%) 
or focal (34%). Available treatments were Phenobarbitone or carbamazepine. 30 children had 
other diagnoses, including chromosomal disorders (30%), psychiatric disorders (tics, panic attacks), 
headaches and neuromuscular disease. 
Conclusion: Working in Uganda was invaluable. Skills were acquired in optimal use of scarce 
resources, clinical diagnosis, time management/prioritization and pragmatic management 
decisions taking into account the quality of life of the child/family: all skills increasingly relevant to 
neurodisability paediatricians working in the NHS. 
 
 
 
PS 11.2 
Neonatal neuroimaging findings in children with cerebral palsy: inter-rater reliability of the SCPE 
classification 
J De La Cruz1, V Horber2, I Krägeloh-Mann2 on behalf of the SCPE Collaboration Group 
1Madrid Hospital, Spain; 2University Children's Hospital Tübingen, Germany 
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Introduction:  Neuroimaging findings are a key information item collected by cerebral palsy (CP) 
registers. Data collection process in CP registers is heterogeneous. The objective of this study was 
to estimate the inter-rater reliability of a new classification-scheme for systematically describing 
neonatal-neuroimaging findings in children with CP. 
Participants and Methods:  A convenience sample of children with CP representing the main 
categories of neuroimaging findings in cranial ultrasound (cUS) and magnetic resonance imaging 
(MRI) was selected. Clinicians and professionals collecting data in CP registers across Europe were 
invited to participate in a web-based assessment exercise. Some chose to classify neuro-images, 
others opted for text descriptions of the same images. The outcome categories were the 5 main 
groups of the classification developed by the Surveillance of Cerebral Palsy in Europe 
Collaboration Group (SCPE) for use in registers: Maldevelopments, Predominant white/grey 
matter injury, Miscellaneous, Normal. Both types of raters received similar reference and training 
material (RTM) on the classification and baseline patient clinical information. Kappa statistics (k) 
and 95% confidence intervals were estimated (overall and stratified by MRI/cUS, 
image/description, experience of the rater). 
Results:  Thirty two raters participated: 18 assessed images, 14 text descriptions; 20 neuroimaging 
findings were assessed: 12 MRI, 8 cUS. Overall interrater reliability was 0.82(0.71;0.93). It was 
0.87(0.72;1.00) for MRI and 0.56(0.25;0.87) for cUS; when assessing images, 0.76(0.64;0.88); for 
text descriptions 0.91(0.81;1.00). 
Conclusion: SCPE neonatal-neuroimaging classification (www.scpenetwork.eu/en/rtm/) showed 
overall substantial to almost perfect inter-rater-reliability. This adds to the already available SCPE-
tools (www.scpenetwork.eu/en/about-scpe/scpe-network/tools/) aimed at developing a common 
language to describe children with cerebral palsy. 
 
 
 
PS 11.3 
Monitoring the prevalence of intellectual disability across Europe: feasibility of a common 
database 
M van Bakel1, I Einarsson2, C Arnaud3, S Graig4, S Michelsen5, S Pildava6, P Uldall7, C Cans8 

1RHEOP, France; 2State Diagnostic and Counseling Centre, Iceland; 3INSERM, France; 4Health 
Research Board, Ireland; 5National Institute of Public Health, Denmark; 6Centre of Disease 
Prevention and Control, Latvia; 7University of Copenhagen, Denmark; 8Joseph Fourier University, 
France 
 
Introduction: Reliable prevalence estimates of children with intellectual disabilities (ID) for 
comparison across countries are lacking. Also, severe ID occurs only in about 4 per 1000 live births, 
and thus the ability to perform subgroup specific analyses is restraint. We aimed to study the 
feasibility of creating a framework for collaborative research on ID at the European level.  
Participants and Methods: The characteristics of five existing European registers located in four 
countries (Iceland, Latvia, Ireland and two in France), were discussed according to ideal criteria set 
by a working group on childhood ID as part of the SCPE-NET, an existing network monitoring 
cerebral palsy. 
Results: There are minor differences in practices across registers in diagnosis and case inclusion. 
ID prevalence was significantly (p<0.001) lower for both French regions and Latvia as compared to 
Ireland and Iceland. 
Conclusion: In spite of some differences, it is justified to set up a common database through 
harmonisation of certain criteria. 
 
 

http://www.scpenetwork.eu/en/rtm/
http://www.scpenetwork.eu/en/about-scpe/scpe-network/tools/
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PS 11.4 
Orofacial dysfunction in children and young adults with cerebral palsy: a total population study 
S Edvinsson, L Lundqvist 
Örebro County Council, Sweden 
 
Introduction:  Studies show that oral impairment is often associated with cerebral palsy (CP). 
Other aspects of dysfunction in the orofacial area are less explored. This study’s objective was to 
study orofacial dysfunction (OFD) using the Nordic Orofacial Test-Screening (NOT-S) interview in 
children and young adults with CP. 
Participants and Methods:  Altogether 129/132 eligible individuals registered at the Child and 
Youth Habilitation Centre in Örebro County, Sweden, participated in a prospective cross-sectional 
study. Data on demographics and functional abilities of 76 males and 53 females (age 5–22 years, 
M=14.1, SD=4.45) were obtained from parents in person-to-person meetings or telephone calls. 
The participants represented all levels of gross motor function (GMFCS-E&R I–V 31%, 28%, 12%, 
14%, 16%). 
Results:  Orofacial dysfunction was present in 76% of participants, representing all CP sub-
diagnoses, and in all NOT-S domains: I: Sensory function (33%), II: Breathing (22%), III: Habits 
(38%), IV: Chewing and swallowing (55%), V: Drooling (40%), and VI: Dryness of the mouth (19%). 
In domains III–V, OFD was associated with CP sub-diagnosis with the highest prevalence in 
dyskinetic CP (67%, 93%, 87%) and the lowest in hemiplegic CP (26%, 37%, 22%). Orofacial 
dysfunction was seen at all GMFCS-E&R and manual ability (MACS) levels. Higher levels were 
associated with higher prevalence of OFD: GMFCS-E&R in domains II–V (Tau-c 0.24–0.57), MACS in 
domains III–VI (Tau-c 0.19–0.65). 
Conclusion:  Orofacial dysfunction is highly prevalent in CP. Screening for OFD can reveal areas in 
need of further assessment and, possibly, clinical interventions. 
 
 
 
PS 11.5 
Child–parent agreement in quality of life reports of children with cerebral palsy: the SPARCLE 
longitudinal study 
V Ehlinger1, M Sentenac1, A Colver2, C Arnaud1 

1 Toulouse III University, France; Newcastle University, UK 
 
Introduction:  Little is known about the child-parent agreement in quality of life (QoL) of 
adolescents with impairments. We explored child-parent disagreement for children with cerebral 
palsy (CP) aged 8-12 and 13-17 years. 
Participants and Methods:  The longitudinal SPARCLE study (9 European regions) included 594 
families with a child with CP. Child-parent paired scores of QoL using the 10 domains KIDSCREEN 
instrument, proposing a parent version, were obtained at both times for 354 families. 
Child-parent discrepancies in each domain were calculated and classified as agreement (absolute 
difference ≤ 5), “child>parent”, “child<parent”. The financial domain was not investigated. 
Concordance between self and parent reports was evaluated at each time point. Longitudinal 
changes in child-parent agreement were investigated. Family characteristics, impairments, pain, 
and schooling were related to “child>parent” disagreement (logistic regression). 
Results:  Globally, children scored their QoL higher than parents at both ages. The “child>parent” 
group was the largest, and the “child<parent” group included less than 25% of pairs, whatever the 
domain and the age. In 4 domains (“Moods and emotions”, “Self-esteem”, “Relations with 
parents”, and “Social support”), this proportion became rarer at age 13-17. The association 
between child-parent disagreement magnitude at both times points was low in all domains. Age 
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was significantly associated with “child>parent” disagreement in 3 domains, and interacted with 
covariates in 6 domains. 
Conclusion:  Child-parent disagreement in child QoL assessments remains stable between age 8-
12 and age 13-17. Factors associated with disagreement vary with age in several QoL domains. 
 
 
 
PS 11.6 
Trends in cerebral palsy among infants born between 1980 and 2003 in Europe: a population 
based study 
E Sellier1, C Cans2, MJ Platt3, G Andersen4, J De la Cruz5 

1Université Joseph Fourier-Grenoble 1, France; 2Centre Hospitalier Universitaire de Grenoble, 
France; 3University of East Anglia, UK; 4Vestfold Hospital Trust, Norway; 5Imas12-CIBERESP, Hosp 
Univ 12 de Octubre, Spain 
 
Introduction:  The objective was to update the trends in prevalence rate of children with cerebral 
palsy (CP) according to birthweight. 
Participants and Methods:  Data were collated from the SCPE (Surveillance of Cerebral Palsy in 
Europe collaboration) common database. A group of 20 population based registers provided data 
for cases and denominators by birthweight for children born between 1980 and 2003. Poisson 
regression was used to test for changes in prevalence over time in three subgroups: 
birthweight<1500g (VLBW), 1500-2499g (MLBW) and >2499 g (NBW).  
Results:  A total of 11,318 children were included. The birth prevalence for VLBW children 
decreased significantly, p<0.001: from 61.8 (99%CI 38.7-92.7) in 1980 to 36.5 (28.3-46.1) per 1000 
liveborn VLBW children in 2003. The mean annual decrease was of 2.5% (95% CI -1.7% to -3.3%). 
Birth prevalence for MLBW children decreased significantly, p<0.001: from 8.5 (5.4-12.7) in 1980 
to 6.1 (4.7-7.8) per 1000 liveborn MLBW children in 2003. The mean annual decrease in 
prevalence was of 1.9% (95% CI -2.6 to -1.2%).The birth prevalence for NBW children showed a 
small, non-significant decline from 1.2 (99%CI 0.9-1.5) in 1980 to 0.9 (0.8-1.0) per 1000 liveborn 
NBW children in 2003, p=0.28. 
Conclusion:  The decline in prevalence of CP in children of VLBW reported previously (1980-1996) 
has continued.  Between 1980 and 1998, a significant decline in CP prevalence was observed 
among children of gestational age 32-36 weeks; this current study now shows a significant 
reduction in CP prevalence among MLBW infants. Among NBW children, we also observed a non-
significant decline. 
 
 
 
PS 11.7 
Empowering Palestinian and Israeli mothers to apply a home intervention program for their 
cerebral palsy children 
S Capelovitch1, A Amro2 

1Israeli Bobath Tutors Assoc, Rehovot, Israel; 2Al Quds University, Israel 
 
Introduction:  Incorporating parents as partners in decision making, goal setting and intervention 
implementation, produces better results than therapist-centred programs. Parent delivered 
intervention also maximizes the frequency of incorporating strategies and tactics of the 
intervention. This collaborative project, between Israeli and Palestinian paediatric therapists, 
aimed to empower mothers of children with cerebral palsy to implement an intervention program 
at home. Intervention aimed to improve: children’s motor behaviour and participation at home 
and in school; maternal self-efficacy and quality of life. 
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Participants and Methods: Thirty six children aged 4-7 years old, 18 Palestinian and 18 Israeli, 
were randomized into control and intervention groups, matched on age, GMFM scores, GMFCS 
and MACS levels. Both groups continued to receive their usual intervention programs. The 
intervention group received an additional 18 home sessions, 45 minutes each, with a paediatric 
physiotherapist. Session content was tailored to meet mothers’ goals. Implementation of 
intervention strategies by the mothers guided by the therapist took at least  75% of session time. 
Mothers kept diaries, where they made notes on progress, questions, difficulties encountered and 
successes. Outcome measures:  GMFM (88), GMFCS and MACS; DISABKIDS, including The Smiley 
Measure; CFFS-Child and Family Follow-up Survey; GHQ-12 (General Health Questionnaire); 
EIPSES-Early Intervention Parenting Self-Efficacy Scale. 
Results: Statistically significant improvement (p<0.05) was shown in intervention group on GMFM 
scores. There was no statistically significant change in MACS and GMFCS levels, however mothers 
reported in diaries on more frequent and easier use of utensils and transitions, steps. 
There were findings in mothers’ agency tools and DISABKIDS that pointed to cultural issues, which 
will be discussed. 
 
 
 
PS 12.4 
Developmental trajectory of expressive-, receptive communication and written language of 
children and young adults with cerebral palsy 
R Vos1, A Dallmeijer1, M Verhoef1 2, P van Schie1, J Voorman3, M Roebroeck4, D Wiegerink4 5, J 
Geytenbeek1, J Becher1 on behalf of the PERRIN+ Study Group 
1VU University Medical Center, The Netherlands; 2Rehabilitation Center De Hoogstraat, The 
Netherlands; 3Rehabilitation Center De Trappenberg, The Netherlands; 4Erasmus MC University 
Medical Center, The Netherlands; 5Rijndam Rehabilitation Center, The Netherlands 
 
Introduction:  Communication is essential for social participation in daily living. Communication 
difficulties are multifactorial and common in individuals with cerebral palsy (CP). No results are 
available on longitudinal development of communication in individuals with CP. We therefore 
aimed to determine the developmental trajectory of communication performance by type of 
motor disorder and intellectual disability in individuals with CP. 
Participants and Methods:  Four hundred and eighteen Dutch participants with CP (aged 1-20 
years at study onset) were followed yearly over a period of 2-4 years. The Vineland Adaptive 
Behavior Scale was used to assess communication development, including ‘expressive’, ‘receptive’ 
and ‘written language’ subdomains. Three types of motor disorder were defined: unilateral spastic 
CP (USCP), bilateral spastic CP (BSCP) and non-spastic CP (NSCP). Intellectual disability was 
determined by IQ test or type of education program (regular or special education). 
Results:  Development of expressive communication (speech) was affected by BSCP and NSCP 
(p<0.01) and was not significantly affected by intellectual disability. In contrast, developmental 
trajectories of receptive communication (understanding others) and written language were not 
significantly different between types of motor disorder but significantly more favorable for 
individuals with good intellectual ability (p<0.01). 
Conclusion:  Type of motor disorder influenced the developmental trajectory of ‘expressive’ 
communication (speech), whereas intellectual disability was distinctive for the developmental 
trajectories of ‘receptive’ communication (understanding others) and ‘written language’. 
 
 
 
PS12.5 
Developmental trajectories of youth with disabilities: a knowledge synthesis 
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J W Gorter1, D Stewart1, G King2, M Wright3 4, T Nguyen3, M Freeman3 

1 CanChild Centre for Childhood Disability Research, McMaster University, Canada; 
2HollandBloorview Research Institute, Toronto, Canada; 3McMaster University, Canada; 
4McMaster Children’s Hospital, Canada 
 
Introduction:  Most children with developmental conditions survive to adulthood. To improve 
adult outcomes there is a need to synthesize our existing knowledge regarding their 
developmental trajectories. This synthesis focuses on youth (ages 12-25 years) who have 
conditions that are physical, developmental, cognitive or emotional/behavioural in nature. 
Methods:  A literature search was conducted using the OVID Medline, Psych INFO and The 
Educational Resources Information Centre databases. The search included any publication in the 
English language up to January 2011. In addition information was used from i) clinical and research 
experts and ii) youth, parent and community experts. 
Results:  From 107 articles, grey literature and expert opinion, several themes have emerged 
about the common issues facing all youth with disabilities, irrespective of their type of condition. 
The first theme acknowledges that a person’s condition is only one factor that influences the 
developmental process of transitioning into adulthood; the second theme addresses the 
complexity of the numerous interactions between personal and environmental factors that have 
been identified in the literature; and the third theme summarizes evidence to support a positive 
approach to youth development with a goal of full participation of all youth in inclusive 
communities. 
Conclusion:  Evidence is mounting that youth with disabilities experience similar trajectories to 
their peers without disabilities through positive, developmentally appropriate life experiences and 
regular opportunities with adequate supports to develop adult social roles. The three themes can 
be used to plan an evidence-based positive approach to adult transitions for youth with 
disabilities. 
 
 
 
PS 13.3 
On the meaning of pain: adolescence, disability and difference 
E Coleman Fountain; J McLaughlin 
Newcastle University, UK 
 
Introduction: Research suggests that children with cerebral palsy experience pain more frequently 
and more severely than their able-bodied counterparts. The presumption is that this relates to the 
effect of their impairments; however it is important to understand how children and young people 
interpret pain and what they associate pain with. 
Participants and Methods: The research was funded by the Economic and Social Research Council 
and involved narrative interviews, photography and creative workshops which were designed to 
capture young people’s perspectives as they move through adolescence.  We worked with 17 
young people with cerebral palsy from the North East of England, many of whom had participated 
in qualitative research as children. We were able to access the research data from the childhood 
study and bring that into the analysis of their present account of living with pain and a body with 
impairments. 
Results: The findings indicate that how pain is linked with impairment is shaped by assumptions 
about what counts as ‘normal’ pain. Pain deemed ‘normal’ may not be understood as a product of 
impairment but instead a consequence of everyday life. In contrast pain associated with 
impairment, is the kind of pain that marks them out as different from others. 
Conclusion: The pain of everyday life is something young people take a measure of pride in 
managing and working through as a way of proving their similarity to others; the pain of 
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impairment is something they frame as a barrier to developing their bodies as they would like and 
their adult futures. 
 
 
 
PS 13.4 
Improving pain management for children and youth with complex disabilities 
S Nissen, C Dunford 
The Children’s Trust, UK 
 
Introduction: Children and youth with complex disabilities are at higher risk of pain due to chronic 
health issues, investigative procedures and treatments. Pain is not easily recognised, presenting as 
behavioural and emotional changes, with deterioration in all areas of functioning. Pain tools exist 
to but are not often used in clinical settings, despite national guidance. 
Participants and Methods: An audit cycle over 3 years, aimed to establish whether pain was being 
managed effectively at a residential facility for children and youth with complex disabilities. Care 
files were examined (2010 n= 23; 2011 n=31; 2012 n=53) for aspects of pain and pain 
management. Areas audited: incidence of pain, presence of pain tools, pain tool usage, 
interventions aimed at relieving pain, evaluation of interventions. Evidence based support was 
implemented to change practice, including a local, evidence based guideline, classroom teaching 
and formation of a special interest group. 
Results: Number of pains/week ranged from 0-26 with 67% children having one or more pains. 
Presence of pain tools increased from 9% to 65%; usage increased from 0% to 15%. Interventions 
aimed at relieving pain increased from 54% to 63%;  evaluation of interventions from 23% to 70%. 
Where pain tools were used (e.g. FLACC and Nociception Coma Scale) a reduction in pain scores 
was evident. 
Conclusion: Introducing a local guideline reflecting national standards, specific to this group, 
combined with staff support can result in improvements. However, full implementation of 
guidance to achieve the highest standard of pain management is a challenging, long term, process. 
 
 
 
PS 13.5 
Experience of using the GMFM-66 and GMFCS during inpatient rehabilitation for children with 
acquired brain injury 
M Mayston1, G Kelly2, S Mobbs2, R Forsyth3 

1University College London, UK; 2The Children’s Trust, UK, 3Newcastle University, UK 
 
Introduction:  Although the Gross Motor Function Measure (GMFM) was designed for children 
with cerebral palsy (CP), Linder-Lucht et al have validated it for children with traumatic brain 
injury. This study aimed to determine whether the GMFM-66 and the Gross Motor Function 
Classification System (GMFCS) are useful measures during rehabilitation of children with acquired 
brain injury (ABI). 
Participants and Methods:  The GMFM-88 and GMFCS were collected as routine clinical practice 
at approximately 4 weekly intervals during inpatient rehabilitation for 76 children and young 
people with ABI; age 1 – 19 years, 29 female. GMFM- 66 was calculated for each participant. 
Descriptive statistics were computed, GMFM-66 scores were plotted to observe trends over time, 
and changes in GMFM-66 scores/GMFCS levels were correlated. 
Results: 0f 76 children/adolescents with >3assessments who have completed their inpatient 
rehabilitation, 47 have been analysed; 2 were excluded due to insufficient tested items for GMFM-
66 calculation. GMFM-66 initially 31.48+22.94 (mean +1SD for all results; n=45), discharge 
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46.38+30.41. GMFCS initially 4+1, discharge 4+2, (n=47).  Plots of longitudinal data indicate that a 
plateau in gross motor abilities was not usually reached by discharge. The GMFM-66 change over 
time correlated with changes in GMFCS levels (r=0.73). 
Conclusion: The GMFM-66/GMFCS demonstrated change in gross motor ability over time for 
children/young people with ABI during inpatient rehabilitation. GMFM-66 may be of particular 
advantage for this group as unlike the GMFM-88 all items do not need to be tested. GMFM-66 
scores often do not plateau by discharge but no post-discharge information exists to know 
whether, and for how long, improvement continues. 
 
 
 
PS 14.3 
Participation, quality of life and their relation with upper limb function in children with unilateral 
cerebral palsy 
L Mailleux1, K Klingels1, B Smits-Engelsman1 2, L Heyman1, P De Cock1, G Molenaers1, H Feys1 

1 Catholic University Leuven, Belgium; 2University Breda, The Netherlands 
 
Introduction:  Knowledge about the relationship between what someone ‘can-do’ and what 
someone ‘does-do’ is needed for goal-setting and treatment-planning in individuals with cerebral 
palsy (CP). Although changes in can-do versus changes in does-do are of particular interest, little is 
known about these relationships, since longitudinal studies are lacking. We examined the 
relationships between changes in motor capacity (can-do, in standardized environment), capability 
(can-do, in daily environment), and performance (does-do, in daily environment) among 
individuals with CP in a longitudinal study. 
Participants and Methods:  Three hundred and twenty one participants with CP were recruited at 
rehabilitation centres and university medical centres in the Netherlands, including 97 toddlers 
(mean age 2y0m), 116 school-age children (mean age 6y3m), and 108 young-adolescents (mean 
age 11y2m). Levels of severity according to the GMFCS were 42% Level I, 15% Level II, 17% Level 
III, 13% Level IV, and 13% Level V. Motor capacity was assessed with the GMFM. Motor capability 
and performance were assessed with the PEDI, Functional-Skills-Scale and Caregiver-Assistance-
Scale, respectively. Change-scores were calculated over 2-year time periods. Relationships 
between change-scores were analysed using Pearson correlation-coefficient r, with 0.00-0.25 is 
‘low’, 0.25-0.75 ‘moderate’, and 0.75-1.00 ‘high’. 
Results:  Within the total group, change-score-correlations were moderate (r=0.52-0.67). Within 
subgroups of age, change score correlations were moderate for toddlers (r=0.25-0.64), low-to-
moderate for school-age children (r=0.13-0.34), and low for young-adolescents (r=0.09-0.25). 
Conclusion:  Individuals with CP show low-to-moderate correlations between changes in motor 
capacity, capability and performance. Our findings indicate that clinicians cannot assume that 
changes in motor capacity automatically translate in changes in capability and performance. 
 
 
 
PS 14.4 
The effectiveness of interventions to change activities in children with cerebral palsy 
A Brezner, S Barak, T Krasovsky, T Silberg 
The Edmond & Lily Safra Children's Hospital, Tel Hashomer, Israel 
 
Introduction:  To assess the effectiveness of rehabilitation in improving activities of children with 
cerebral palsy (CP)as established by the Pediatric Evaluation Disability Inventory (PEDI). 
Participants and Methods:  A literature search of multiple databases was used to identify trials 
that have reported post-intervention PEDI scores among individuals with CP. Two reviewers 
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determined whether retrieved articles met the inclusion criteria. Articles’ design and level of 
evidence was appraised. A repeated (baseline and post outcome data) measures fixed and random 
design model was applied. Randomized controlled trials (RCTs) were submitted to an additional 
between subjects meta-analysis in order to compare the ‘post’ scores of the control and 
intervention groups. 
Results:  A total of 25 articles investigating various rehabilitation modalities for individuals with CP 
using the PEDI were identified. However, six studies did not report sufficient data and were 
excluded. Out of the 19 studies investigated, three examined orthopedic surgical interventions, 
five pharmacological interventions and ten examined physical interventions. Only nine studies 
were of higher methodological quality, being RCTs. When the data were analyzed by type of 
intervention (towards impairment or to improve capacity), the various interventions had a small 
and insignificant effect sizes (ES <0.05). Similarly, the overall ES was not statistically significant for 
both fixed effects and random models. The meta-analysis conducted solely on the RCTs showed 
similar results. 
Conclusion:  Counter intuitively, changes in impairment, and even direct attempts to change 
capacity, do not bring forth clinically significant changes in performance. These findings should be 
taken into consideration when designing interventions in CP. 
 
PS 14.5 
Participation in youth with cerebral palsy – results of an intervention program 
D A Brandao 
Associação do Portot de Parasilia Cerebral, Portugal 
 
Introduction:  This study evaluates the impact of an Intervention Program in increasing 
participation in youth with cerebral palsy (CP), through the promotion of their Self-Efficacy (SE) 
and Hope. 
Participants and Methods:  Participants were 107 individuals with CP, aged between 16-38 years; 
59% male and 41% female. Forty two individuals participated in Group Intervention (IG) and 65 
were allocated to the Comparison Group (CG). The intervention lasted 8 months, with 16 sessions 
of 1.30 hours. Intervention was conducted in order to help participants to achieve their own goals, 
to promote their mastery and control over their own lives. SE and Hope were assessed before and 
after the intervention, 6 and 12 months later; using the Portuguese versions of the SE Scale 
(Sherer) and the Future Scale (Snyder). Impact in participation was evaluated through qualitative 
data analysis. 
Results:  For the IG an increase in Hope was found after the intervention; an increase of SE was 
observed at 6 months; and an increase in both was observed at 12 months. The CG showed no 
significant change over time. These results suggest a positive impact of the Intervention Program 
in these variables, indicating that the benefits are maintained over time. After the intervention, 
participants reported that they felt more autonomous; more able to define and pursue goals, and 
overcome obstacles that may arise; more able to fully live their lives. 
Conclusion:  This type of intervention, focusing on strengths and potential, is important to 
individuals with CP, increasing their participation. 
 
 
 
PS 15.3 
Sleep disorders in boys with Duchenne Muscular Dystrophy 
C Bloetzer1, P Jeannet1, B Lynch2, C J Newman1 

1 Lausanne University Hospital, Switzerland; 2 Central Remedial Clinic Dublin, Ireland 
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Introduction:  Sleep-related breathing disorders have been extensively studied in Duchenne 
Muscular Dystrophy (DMD). However other factors may affect sleep in DMD, e.g. pain or 
decreased mobility. Our objective was to determine the prevalence of sleep disorders in DMD and 
identify any associated factors. 
Participants and Methods:  Boys aged 4 to 18 years with DMD were included. Sleep disturbances 
were assessed using a parental questionnaire, the Sleep Disturbance Scale for Children. A total 
sleep score and six sleep disturbance factors representing the most common sleep disorders were 
computed. Potential associations between pathological scores and personal, medical and 
environmental factors were assessed. 
Results:  Sixteen of 63 boys (25.4%) had a pathological total sleep score compared with 3% in the 
general population. The most prevalent sleep disorders were disorders of initiating and 
maintaining sleep (DIMS; 29.7%) and sleep-related breathing disorders (15.6%). On multivariate 
analysis, pathological total sleep scores were associated with the need to be moved by a carer (OR 
= 9.4; 95%CI: 2.2-40.7; p = 0.003) and being the child of a single-parent family (OR =7.2; 95%CI: 
1.5-35.1; p = 0.015) and DIMS with the need to be moved by a carer (OR = 18.0; 95%CI: 2.9-110.6; 
p = 0.002), steroid treatment (OR = 7.7; 95%CI: 1.4-44.0; p = 0.021) and being the child of a single-
parent family (OR = 7.0; 95%CI: 1.3-38.4; p = 0.025). 
Conclusion:  Sleep disturbances are frequent in boys with DMD and are strongly associated with 
immobility. Sleep should be systematically assessed in DMD to implement appropriate 
interventions. 
 
 
 
PS 15.4 
A comparison of parental sleep patterns in families with and without a young disabled child 
M Thomas1, B Carter2, A Hunt2 

1Blackpool Teaching Hospitals NHS Foundation Trust, UK; 2University of Central Lancashire, UK 
 
Introduction:  Sleep problems in young children are very common, particularly in children with 
disabilities. There is an increasing appreciation of the impact this has on parents’ sleep, health and 
well-being, family relationships, employment and overall quality of life. However, there is little 
information available about how parents negotiate this night work and the quantitative variation 
in hours of sleep achieved. This paper addresses these issues. 
Participants and Methods:  Two-parent families with a child aged less than five who either had 
complex health needs requiring the use of technology on a daily basis, or an autism spectrum 
disorder, were asked to be involved in the study. Eight father-mother pairs with a child with 
technology dependence (TD) and nine with a child with an autism spectrum disorder (ASD) agreed 
to participate. Eleven father-mother pairs with a child without a known disability (ND) identified 
by family health visitors provided a comparison group. Time-use data were also compared to 200 
matched UK father-mother pairs from the Multinational Time-Use Study Data. Parents in the TD 
and ASD groups were interviewed independently to explore their time-use decisions. 
Results:  Couples in the ASD group achieved the least sleep (p<0.005), with fathers having less 
sleep than mothers. Both parents in the ASD and TD groups were likely to contribute to care of 
their child at night in contrast to the comparison group and historical data. 
Conclusion:  Fathers actively participate in the care of their disabled child at night particularly 
when their child has an autism spectrum disorder. 
 
 
 
PS 15.5 
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A group delivered sleep support programme for parents of children with learning disabilities: a 
preliminary investigation into effectiveness and costs 
B Beresford1, L Stuttard1, J Beecham2 

1University of York, UK; 2University of Kent, UK 
 
Introduction:  The prevalence of parent-reported sleep problems among children with learning 
disabilities (LD) is higher compared to typically developing children.  Training parents in 
behavioural approaches to managing sleep problems is a common strategy.  Such support is 
usually delivered individually.  In response to high demands on their team, a 4 session, group-
delivered intervention was developed by a community mental health LD team in Northern 
England.  A preliminary study into effectiveness and costs was conducted. 
Participants and Methods:  Twenty-two children with learning disabilities and/or autism (mean 
age 8.6 yrs) were represented.  Children’s sleep (Child Sleep Habits Questionnaire (CHSQ)) and 
parenting satisfaction and efficacy (Parents’ Sense of Competence Scale (PSOC)) were measured 
pre-intervention, post-intervention, three- and six-month follow-up. Parent set goals – 
predominantly concerning bedtime resistance and night waking – were monitored. 
Results:  Intervention take-up and recruitment to the study were high (86% and 92% respectively). 
The average cost of delivering the intervention was £1570. At all post-intervention time points, 
mean scores on the CHSQ (Total score; Sleep Anxiety, Night Wakings and Bedtime Resistance 
subscales) had improved compared to pre-intervention. At six month follow-up, the reduction in 
mean score on Night Wakings subscale was significant at p<0.5.  Significant levels of progress 
towards achieving parent-set goals was also observed from pre-intervention to each follow-up 
time point (p<0.001). At six-month follow-up, mean scores on the PSOC Efficacy subscale had 
improved significantly (p<0.001) compared to pre-intervention. 
Conclusion:  Preliminary evidence on the effectiveness of a novel, group-delivered intervention 
has been obtained. Findings are encouraging. More robust evaluations are required. 


