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Physical activity

ÁThe World Health 
Organization (WHO) 
recommendthat
children and adolescents 
are physically active җ м 
hour/day.

Bull FC et al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br J Sports Med. 2020
CarlonSL et al. Differences in habitual physical activity levels of young people with cerebral palsy and their typically developingpeers: a systematic review. Disabil
Rehabil. 2013



Physical activity
®Mobility

®Physical 
activity

¬Fatigue

¬Non-
communicable 

diseases

®Health-related 
quality of life

VerschurenO et al. Exercise and physical activity recommendations for people with cerebral palsy. Dev Med Child Neurol. 2016
Bjornson KF et al. Ambulatory physical activity performance in youth with cerebral palsy and youth who are developing typically. PhysTher. 2007
Fowler EG et al. Promotion of physical fitness and prevention of secondary conditions for children with cerebral palsy: section on pediatricsresearch summit proceedings. PhysTher. 2007



Sedentary behavior

Sedentary behavior is associated with

ÁFitness levels
ÁCadiometabolic health
ÁObesity
ÁSleep duration

Bull FC et al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br J Sports Med. 2020
Park JH, Moon JH, Kim HJ, Kong MH, Oh YH. Sedentary Lifestyle: Overview of Updated Evidence of Potential Health Risks. KoreanJ Fam Med. 2020



Sedentary behavior

an der PloegHP et al. Is sedentary behaviourjust physical inactivity by another name? Int J BehavNutr PhysAct. 2017
Iannotti RJ et al. Interrelationships of adolescent physical activity, screen-based sedentary behaviour, and social and psychological health. Int
J Public Health. 2009
Bull FC et al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br J Sports Med. 2020

Sedentarybehaviorand 
physicalactivityare
not opposites



Overall aimof the presentedstudies

- to contribute to the evidence on ambulant/semi-ambulant 
children and adolescents with cerebral palsy regarding 
physical activity, and sedentary behavior.



Inclusion criteria for all studies

Á8 ς16 years of age 

ÁCerebral palsy diagnosis

ÁGMFCS level IςIII



Data collected



CPUP registrydata
Demographicdata
ÁAge
ÁSex
ÁRegion of residence

Patient reported data
ÁMeans of transport to and from school
ÁParticipatesin physicaltrainingin school
ÁParticipatesin recreationalactivities
ÁFunctionalMobility Scale(FMS)
ÁBikes

Clinicaldata
ÁMuscletone
ÁLowerextremity joint range 
of motion
ÁPain
ÁGMFCS
ÁGMFM-66
ÁUseof orthosis
ÁWheelchairuse
ÁAbility to climbstairs



Proxy reportedquestionnaires
ÁPediatricQuality of Life Inventory 

(PedsQL) Cerebral Palsy Module1,2

1. StalhutM et al. Oversættelse af PedQL[in Danish]. Fag OgForskning. 2010
2. VarniJW et al. The PedsQL in pediatric cerebral palsy: reliability, validity, and sensitivity of the Generic Core Scales and Cerebral Palsy Module. Dev Med Child Neurol. 2006

Á Movementand Balance
Á Fatigue
Á DailyActivities
Á School Activities
Á Painand Hurt 
Á EatingActivities
Á Speech and Communication



Proxy reportedquestionnaires

ÁUpper Extremity and Physical 
Function

ÁTransfer and Basic Mobility

ÁSports and Physical Functioning  

ÁPain/Comfort 

ÁHappiness

ÁGlobal Functioning

1. StalhutM et al. Oversættelse af PedQL[in Danish]. Fag OgForskning. 2010
2. VarniJW et al. The PedsQL in pediatric cerebral palsy: reliability, validity, and sensitivity of the Generic Core Scales and Cerebral Palsy Module. Dev Med Child Neurol. 2006
3. DaltroyLH et al. The POSNA pediatricmusculoskeletalfunctionalhealthquestionnaire: report on reliability, validity, and sensitivityto change. PediatricOutcomesInstrument 
Development Group. PediatricOrthopaedicSociety of North America. J PediatrOrthop. 1998

ÁPediatricQualityof Life Inventory 
(PedsQL) Cerebral Palsy Module1,2

ÁPediatricOutcomesData Collection 
Instrument (PODCI)3



Proxy reportedquestionnaires
ÁDemographicinformation

ÁSleepduration

ÁScreen time

ÁParentevaluatedrange of motion

ÁParticipation in schoolphysical
trainingand recreational activities

ÁPain

ÁParental educationallevel

1. StalhutM et al. Oversættelse af PedQL[in Danish]. Fag OgForskning. 2010
2. VarniJW et al. The PedsQL in pediatric cerebral palsy: reliability, validity, and sensitivity of the Generic Core Scales and Cerebral Palsy Module. Dev Med Child Neurol. 2006
3. DaltroyLH et al. The POSNA pediatricmusculoskeletalfunctionalhealthquestionnaire: report on reliability, validity, and sensitivityto change. PediatricOutcomesInstrument 
Development Group. PediatricOrthopaedicSociety of North America. J PediatrOrthop. 1998

ÁPediatricQualityof Life Inventory 
(PedsQL) Cerebral Palsy Module1,2

ÁPediatricOutcomesData Collection 
Instrument (PODCI)3

ÁSupplementaryquestions



Accelerometer

Accelerometry

ArvidssonD et al. Measurement of physical activity in clinical practice using accelerometers. J Int Med. 2019
Gorter, J. et al. Accelerometry: A Feasible Method to Quantify Physical Activity in Ambulatory and NonambulatoryAdolescents with Cerebral Palsy. International Journal of 
Pediatrics. 2012



Study I - aim

- to identify and investigate potential predictors of habitual physical 
activity in ambulant/semi-ambulant children and adolescents with 
cerebral palsy using objective variables included in the Cerebral Palsy 
Follow-Up Program (CPUP) database and proxy-reported 
questionnaires.



Study I

WHO. International classification of functioning, disability and health: ICF Geneva 2001. [cited 2022 Sep 29] Available from:https://apps.who.int/iris/handle/10665/42407

International Classification of 
Functioning, Disability, and Health 
(ICF) model



Study I

Modified International 
Classification of Functioning, 
Disability, and Health (ICF) model

McDougall J et al. The ICF model of functioning and disability: incorporating quality of life and human development. Dev Neurorehabil. 2010
KostanjsekN. Use of The International Classification of Functioning, Disability and Health (ICF) as a conceptual framework and common language for disability statistics 
and health information systems. BMC public health. 2011



Study I

Modified International 
Classification of Functioning, 
Disability, and Health (ICF) model

McDougall J et al. The ICF model of functioning and disability: incorporating quality of life and human development. Dev Neurorehabil. 2010
KostanjsekN. Use of The International Classification of Functioning, Disability and Health (ICF) as a conceptual framework and common language for disability statistics 
and health information systems. BMC public health. 2011

Understandingwhichcomponents 
areassociatedwith physicalactivity, 
canhelpcliniciansdesign interventions 
and strategiesto promote physical
activity.



Study I 870

1459Families contacted

Families who gave consent
receivedquestionnaires

446/1459

123/446Accelerometrydata

Participants with CPOP data 78/123



Study I

CPUP data only

n=78



Study I

CPUP data only

n=78



Study I 

Predictionof habitual
physicalactivity within each
ICF component

- CPUP data only

Sex



Study I 

Predictionof habitual
physicalactivity combining
all variables

- CPUP data only
33 %



Study I
Questionnairedata

n=123



Study I

Questionnairedata

n=123



Study I

Predictionof habitual
physicalactivity within
eachICF component

- Questionnairedata only



Study I

Predictionof habitual
physicalactivity within
eachICF component

- Questionnairedata only



Study I

Predictionof habitual
physicalactivity combining
all variables

- Questionnairedata only

37 %



Study I ςClinicalimplications/perspectives

Á Significantpredictivevariables (e.g.  
sex and age) canhelpclinicians
identify whichchildrenarelikelyto 
have low levelsof physicalactivity



Study I ςClinicalimplications/perspectives

Á Significantpredictivevariables can
help identify children who are likely
to have low levelsof physicalactivity

Á The predictionmodel usingall CPUP 
variables canbe implementedin the 
CPUP database



Study II 

Recreational screen time 
behavior in ambulant/semi-
ambulant children and 
adolescents with cerebral palsy: 
a cross-sectional analysis



Study II - aim

- to describe recreational screen time behavior in ambulant/semi-
ambulant children and adolescents with cerebral palsy and to analyze 
the potential associations between screen time behavior and quality 
of life, participation in recreational physical activity, participation in 
sports with peers, physical functioning, and sleep duration.



StudyII - SCREENS-Q questionnaire

KlakkH et al. The development of a questionnaire to assess leisure time screen-based media use and its proximal correlates in children (SCREENS-
Q). BMC public health. 2020



Study II 



Study II - Total screen time use on a typical day by age
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StudyII - Associations with recreational screen time 
adjusted for age, sex, GMFCS level, and parental educational level

¬Recreational screen time

®Sleep duration

¬Fatigue (PedsQL dimension)

®Movement and balance (PedsQL dimension)

Participation in recreational activities

Sports and Functioningscore (PODCI corescale)

Daily Activities 

School Activities 

Pain and Hurt 

Eating Activities 

Speech and Communication

PedsQL dimensions



Study II - Clinicalimplications/perspectives

Á3.9 hoursvs. 2.1 hoursdaily1

1. Pedersen J et al. Recreational screen media usein Danish school-agedchildren and the role of parental education, familystructures, and householdscreen media 
rules. Prev Med. 2022



Study II - Clinicalimplications/perspectives

Á3.9 hoursvs. 2.1 hoursdaily1

ÁPreventiveapproachesareneededto 

contributeto better health2,3

1. Pedersen J et al. Recreational screen media usein Danish school-agedchildren and the role of parental education, familystructures, and householdscreen media 
rules. Prev Med. 2022

2. Bull FC et al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br J Sports Med. 2020
3. StiglicN, Viner RM. Effects of screentime on the health and well-being of children and adolescents: a systematic review of reviews.



Study II - Clinicalimplications/perspectives

Á3.9 hoursvs. 2.1 hoursdaily1

ÁPreventiveapproachesareneededto 

contributeto better health2,3

Á It is important to targetphysicalactivity
as well as sedentarybehavior4

1. Pedersen J et al. Recreational screen media usein Danish school-agedchildren and the role of parental education, familystructures, and householdscreen media 
rules. Prev Med. 2022

2. Bull FC et al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br J Sports Med. 2020
3. StiglicN, Viner RM. Effects of screentime on the health and well-being of children and adolescents: a systematic review of reviews.
4. Iannotti RJ et al. Interrelationships of adolescent physical activity, screen-based sedentary behaviour, and social and psychological health. Int J Public Health. 2009



Conclusion

This project identified predictive factors that 
healthcare professionals can use to identify 
those who may benefit from increased 
physical activity support. Additionally, the 
research highlighted the negative impact of 
screen time on sleep, perceived fatigue, and 
quality of life, with variations between genders 
and age groups. 
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