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A B S T R A C T

Objective: To compare quality of life (QOL) according to ambulatory status and to investigate
association with habitual physical activity (HPA) in children with cerebral palsy (CP) aged 5
years.
Methods: Fifty-eight participants were classified using Gross Motor Function Classification
System (GMFCS) as level I= 33, II= 8, III= 6, IV=3 and V=8 and assessed for motor
function using 66-item Gross Motor Function Measure (GMFM-66). Participants wore an
ActiGraph® triaxial accelerometer for 3 days to measure HPA. Parents completed the parent proxy
Cerebral Palsy Quality of Life questionnaire for Children (CP QOL-Child). Linear regression
analyses were performed.
Results: Ambulant children with CP (GMFCS I–III) had better parent-reported QOL than non-
ambulant children (GMFCS IV–V) in domains of feelings about functioning (mean difference
(MD)=20.0; 95% confidence interval (CI)= 11.7, 28.2), participation and physical health
(MD=14.5; 95%CI= 4.7, 24.4), and emotional well-being and self-esteem (MD=12.5;
95%CI=4.8, 20.1). HPA was not associated with QOL domains after controlling for motor
function. GMFM scores accounted for 39% of variation for feelings about functioning domain
(MD=0.4; 95%CI= 0.2, 0.6).
Conclusions: In children with CP aged 5 years, HPA was not associated with parent-reported QOL.
Gross motor function contributed to QOL domains of feelings about functioning.

What this paper adds

• Ambulant children with cerebral palsy had better parent-reported quality of life than non-ambulant children in domains of
feelings about functioning, participation and physical health, and emotional well-being and self-esteem.

• Higher motor function is associated with better quality of life in domains of feelings about functioning.

• Habitual physical activity was not associated with parent-reported quality of life after controlling for motor function in children
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with CP aged 5 years.

1. Introduction

Cerebral palsy (CP) is one of the most common physical disabilities in children with a prevalence of CP of 2 per 1000 live births
(Oskoui, Coutinho, Dykeman, Jette, & Pringsheim, 2013). It is defined as a group of disorders of movement and posture caused by a
lesion in the developing brain (Rosenbaum et al., 2007). The World Health Organization (WHO) defined QOL as “an individuals’
perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals,
expectations, standards and concerns” (WHO, 2001). Quality of life (QOL) is multidimensional and can be assessed using either
generic or condition-specific measures (Gilson, Davis, Reddihough, Graham, & Waters, 2014). Generic QOL questionnaires such as
the KIDSCREEN (Ravens-Sieberer et al., 2005), the Child Health Questionnaire (CHQ) (Landgraft, Abetz, & Ware, 1996) and the
Pediatric Quality of Life Inventory (PedsQL 4.0) (Varni, Seid, & Kurtin, 2001) can be used across populations and allows comparison
among a variety of patient populations. Generic questionnaires may not cover domains of importance to children with CP. The
Cerebral Palsy Quality of Life questionnaire for children (CP QOL-Child) is a condition-specific measure developed to assess well-
being for children with CP aged 4–12 years (Waters et al., 2013). It has the strongest evidence of measurement properties among
condition-specific QOL measures for children with CP (Carlon et al., 2010).

Determinants of QOL in children with CP have been investigated in many studies (Arnaud et al., 2008; Bjornson et al., 2008;
Dickinson et al., 2007; Majnemer, Shevell, Rosenbaum, Law, & Poulin, 2007; Pirpiris et al., 2006; Shelly et al., 2008). Functional
ability, as classified by the Gross Motor Function Classification System (GMFCS), is one of the determinants associated with various
QOL measures in physical, but not psychological, domains (Arnaud et al., 2008; Bjornson et al., 2008; Dickinson et al., 2007;
Majnemer et al., 2007; Pirpiris et al., 2006; Shelly et al., 2008). The Study of Participation of Children with Cerebral Palsy Living in
Europe (SPARCLE), a large population-based study of 818 children from seven European countries, reported that the GMFCS was
significantly associated with both self-reported and parent-reported KIDSCREEN for domains of physical well-being and autonomy
(Arnaud et al., 2008; Dickinson et al., 2007). In addition, the GMFCS was significantly associated with physical domains of the CHQ
and the PedsQL4.0 (Bjornson et al., 2008; Majnemer et al., 2007; Pirpiris et al., 2006). The GMFCS has been shown to be significantly
associated with all domains of the parent proxy CP QOL-Child except access to services (Shelly et al., 2008). The Gross Motor
Function Measure (GMFM), a criterion-referenced motor function measure, had the strongest association with the CHQ and
PedsQL4.0 compared to the child’s mastery motivation (Majnemer et al., 2007).

Habitual physical activity (HPA) has been defined as “any bodily movement produced by skeletal muscles which results energy
expenditure in daily life” (Caspersen, Powell, & Christenson, 1985). Our previous study found that marginally-ambulant (GMFCS III)
and non-ambulant (GMFCS IV–V) children with CP aged 4–5 years had significantly lower HPA and were less likely to meet the
Australian Physical Activity Guidelines compared to independently-ambulant children with CP (GMFCS I–II) (Keawutan, Bell,
Oftedal, Davies et al., 2017). In the past decade, interventions for children with CP have shifted from a focus on improved attainment
of developmental milestones for motor skills to include improved HPA (Damiano, 2006; Rowland, Fragala-Pinkham, Miles, & O'Neil,
2015; Verschuren et al., 2007). Recently, physical activity guidelines for people with CP were launched to promote healthy lifestyles
and prevent risk of cardiovascular and metabolic diseases (Verschuren, Peterson, Balemans, & Hurvitz, 2016). Studies in children
with typical development indicated that HPA levels in early childhood were sustained until young adulthood (Jones, Hinkley, Okely,
& Salmon, 2013; Telama et al., 2014). In children with typical development, there is strong evidence that HPA can improve physical
health, including cardiorespiratory, cardiovascular, muscular fitness and bone health (U.S. Department of Health and Aging, 2008).
In addition, moderate evidence has shown that HPA can improve mental health including self-esteem, and reduce depression and
anxiety (Biddle & Asare, 2011; U.S. Department of Health and Aging, 2008). Regarding children with neurodevelopmental dis-
abilities, systematic review reported that engaging in active physical leisure activities (for example bicycling, horse riding, and
organized activities) was positively associated with better QOL (Dahan-Oliel, Shikako-Thomas, & Majnemer, 2012). Exercise training
can also improve health-related quality of life in children with CP aged 7–18 years (Verschuren et al., 2007). Previous studies
reported that HPA levels in children with CP started to decline at the age of 5 years (Keawutan, Bell, Oftedal, Ware et al., 2017). To
date there have been no studies examining the relationship between QOL specifically in young children with CP and levels of HPA. If
they are correlated, increased HPA levels at young age would improve their QOL. The aim of this study was to use a condition-specific
QOL measure for children with CP and objective physical activity measures to (i) compare parent-reported QOL among children with
differing functional abilities, and (ii) examine relationships between HPA and parent-reported QOL in children with CP aged 5 years.

2. Methods

This cross-sectional study is a sub-study of two larger population-based cohort studies, the Queensland CP Child Study of Motor
Function and Brain Development, trial registration: Australia and New Zealand Clinical Trials Register (ACTRN1261200169820)
(Boyd et al., 2013) and the Queensland CP Child Study of Growth, Nutrition and Physical Activity, trial registration:
ACTRN12611000616976 (Bell et al., 2010). Queensland children with CP born in 2007–2009 were eligible for inclusion. Children
with progressive or neurodegenerative lesions were excluded. Participants were selected for this sub-study if data on the CP QOL-
Child and HPA were available at 60 ± 1months corrected age. Ethics were approved by the University of Queensland Medical
Research Ethics Committee (2008002260) and regional hospitals across Queensland, Australia. Informed consent was obtained by all
parents or legal guardians of participants.
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2.1. Outcome measures and procedures

Participants were classified for motor type and distribution according to the Surveillance of Cerebral Palsy in Europe (SCPE)
definitions (Surveillance of cerebral palsy in Europe (SCPE), 2000) by two independent physiotherapists. Common agreement were
assessed for rating motor type. Gross motor function was classified by research physiotherapists using the Gross Motor Function
Classification System (GMFCS) into five levels: level I, independent walking without restriction; level II, independent walking with
limited on uneven surface; level III, walking with an assistive device; level IV, limited self-mobility or use power mobility; level V,
severely limited self-mobility and used wheeled mobility (Palisano et al., 1997). The GMFCS has established validity and reliability
for use in young children with CP (Palisano et al., 1997; Palisano et al., 2000).

The Gross Motor Function Measure (GMFM) 66 items was used to assess motor function by experienced pediatric physiotherapists
whom have criterion rating with a senior physiotherapist (Russell et al., 2000). The GMFM is a criterion-referenced measure of motor
function in children with CP which is valid and reliable (Russell et al., 2000; Russell et al., 1989). It is scored using 4-point ordinal
scales; 0= does not initiate, 1= initiates< 10% of activity, 2= partially completes 10% to< 100% of activity, 3= completes
activity. The GMFM scores are converted to 0–100 scores using the Gross Motor Ability Estimator (GMAE) software (CanChild, ON,
Canada) (Russell et al., 2000; Russell et al., 1989) resulting in a total score that is a continuous variable, and suited for used in a linear
regression analysis (Portney & Watkins, 2000). Although score on the GMFCS and the GMFM are closely correlated, this study used
the GMFCS to determine ambulatory status and the GMFM as a controlling factor in regression models.

Physical activity was assessed using the ActiGraph® triaxial accelerometer (GT3X and GT3X+ ) over a period of three days. The
ActiGraph® detects acceleration of bodily movement ranging in magnitude from 0.5 to 2.0 g. Acceleration of bodily movement is
detected in three directions, vertical (X), antero-posterior (Y) and mediolateral (Z) which is combined into vector magnitude
(VM= √X2+Y2+Z2). Vector magnitude is calculated per epoch of time called activity counts (counts per epoch of time). The
monitor was set for recording at 5-s epoch to detect short bursts of activity in children with CP and digitized by 12 bit analog to
digital converter at rate of 30 Hz. Reliability and validity of the ActiGraph in 5- year-old children with CP have not been investigated;
however, a previous study reported excellent inter-instrument reliability (ICC= 0.98) and concurrent validity of the ActiGraph
against indirect calorimeter (rho=0.83) in youth with CP aged 6–20 years classified as GMFCS I–III (O'Neil et al., 2016). In this
study, participants wore the monitor on center of their lower back (L2) for three days as a minimum requirement (Mitchell, Ziviani, &
Boyd, 2015) except when sleeping and during water-based activities. Wearing the monitor at their lower back was used to minimized
limitations of participants’ movement including influence of asymmetrical gait movement in some participants (Keawutan, Bell,
Oftedal, Davies, & Boyd, 2016). Placement of the monitor at lower back was used to validate cut-points for active and sedentary time
in young children with CP (Keawutan et al., 2016; Oftedal, Bell, Davies, Ware, & Boyd, 2014). Use of multiple placements may
provide more accurate physical activity for non-ambulant participants but this has not yet been examined (Trost, McIver, & Pate,
2005). In addition, multiple monitors may disturb daily living activity in young children with CP. In order to record accelerometer
use, activity diaries were completed by parents of participants. It recorded the time when the monitor was put on, taken off, reasons
for taking off, when the child was pushed in pram and/or being carried. Wear time was checked against the activity diary and non-
wear time was removed from the analysis. The “non-wear time” was only when the ActiGraph® was not attached to a child; the period
that a child was carried or transported in car was not deleted but was recorded as sedentary time. Any ambiguous data were clarified
with the parents. Each day was manually filtered for non-wear time. Activity data from the ActiGraph® were downloaded via ActiLife
software (Actigraph, FL, USA). Total wear time and activity counts (counts per minute) were calculated by MATLAB® v.R2012b (The
MathWorks Inc., Natick, MA, USA).

Quality of life was measured using the CP QOL-Child parent proxy version, which has good measurement properties: internal
consistency ranged from 0.74 to 0.92, and test-retest reliability ranged from 0.76 to 0.89 (intraclass correlation coefficient) (Carlon
et al., 2010; Davis, Shelly, Waters, & Davern, 2010; Waters et al., 2007). Parent-reported QOL is appropriate for 5-year-old children
with CP as clinical care is provided to a family unit. In addition, the youngest age for self-reported QOL is 9 years (Bjornson &
McLaughlin, 2001). The questionnaire contains 65 items in 7 domains: feelings about social well-being and acceptance, feelings about
functioning, participation and physical health, emotional well-being and self-esteem, access to services, pain and impact of disability,
and family health (Waters et al., 2013). The questions of the first five domains begin with “How do you think your child feels
about…”. The questions in pain and impact of disability domain are ‘yes/no’ questions and ‘how’ questions such as “Is your child
bothered by hospital visits?” and “How much pain does your child have?”. The family health domain starts questions with “How do
you feel about…”. The questionnaire is scored on nine-point scales from 1=very unhappy to 9= very happy except for one item in
the pain and impact of disability domain. This item, “Does your child worry about who will take care of them in the future?” is scored
on a five-point scales from 1=never to 5= always. Raw scores were recoded into a range of 0–100 scores, with higher scores
indicating better QOL except in pain and impact of disability domain, where lower scores indicating better QOL (Waters et al., 2013).

2.2. Statistical analysis

Summary statistics are presented as mean (standard deviation) for continuous variables and as frequency (percentage) for ca-
tegorical variables. Characteristics of children with CP who were included and excluded from this study were compared using Fisher’s
exact test for categorical variables and independent t-test for continuous variables. Participants were grouped according to ambu-
latory status into two groups: ambulant (GMFCS I–III) and non-ambulant (GMFCS IV–V). The two groups were compared according to
wear-time, activity counts, the GMFM and the CP QOL-Child score using linear regression models. Multiple linear regression analyses
were performed to investigate relationships of activity counts on each domain of the CP QOL-Child controlling for gross motor
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function. All statistical analyses were performed using Stata statistical software v13.1 (StataCorp, College Station, TX, USA).
Statistical significance was set at p=0.007 (0.05/7) using the Bonferroni correction (adjusted alpha= alpha/number of tests) to
minimize Type I error.

3. Results

One hundred and thirty-two children with CP whose parents completed the parent-reported CP QOL-Child were eligible for
inclusion in this study. Seventy-four children with CP were excluded from analysis due to incomplete 3-day physical activity
monitoring (2-day monitoring in 11 children, 1-day monitoring in 3 children, and 0-day monitoring in 60 children). Incomplete 3-day
activity monitoring was due to children refusing to wear the monitor and parental difficulty attaching the monitor to their child and
completing activity diaries. Sex, motor type and distribution, GMFCS levels, and the CP QOL-Child were not significantly different
between participants who were included and excluded (Table 1). Fifty-eight participants completed all outcome measures and were
categorized as either ambulant (GMFCS I-III; n= 47) or non-ambulant (GMFCS IV-V; n=11). ActiGraph® wear time periods were not
significantly different between the two groups (Table 2). As expected, the ambulant group had higher activity counts than the non-

Table 1
Characteristics of children with cerebral palsy (CP) from the Queensland CP Child Study who were eligible for this study.

Characteristics Included (n= 58) Excluded (n= 74) p-value

Sex N (%) N (%) 0.37
Boys 39 (67.2) 44 (59.5)
Girls 19 (32.8) 30 (40.5)

Type of CP 0.28
Unilateral spasticity 26 (44.8) 20 (27.0)
Bilateral spasticity 26 (44.8) 40 (54.1)
Dystonia 4 (6.9) 4 (5.4)
Ataxia 1 (1.7) 6 (8.1)
Hypotonia 1 (1.7) 4 (5.4)

GMFCS level 0.15
I 33 (56.9) 28 (37.8)
II 8 (13.8) 16 (21.6)
III 6 (10.3) 13 (17.6)
IV 3 (5.2) 9 (12.2)
V 8 (13.8) 8 (10.8)

CP QOL-Child Mean (SD) Mean (SD)
Social well-being and acceptance 85.8 (11.7) 85.6 (11.7) 0.92
Feelings about functioning 76.8 (15.3) 71.3 (15.2) 0.04
Participation and physical health 75.7 (16.1) 69.1 (17.1) 0.02
Emotional well-being and self-esteem 86.9 (12.3) 84.8 (11.7) 0.31
Access to services 69.9 (17.2) 68.0 (20.0) 0.56
Pain and impact of disability 21.9 (15.8) 25.5 (14.7) 0.17
Family health 68.8 (17.6) 61.9 (19.7) 0.04

Key: CP, Cerebral Palsy; CP QOL-Child, Cerebral Palsy Quality of Life questionnaire for Children; GMFCS, Gross Motor Function Classification System; Fisher’s exact
test for categorical variables and independent t-test for continuous variables.

Table 2
Comparison of physical activity, motor function and the Cerebral Palsy Quality of Life questionnaire for Children (CP QOL-Child) scaled score, mean (SD), in children
with cerebral palsy aged 5 years according to ambulatory status.

Variables Ambulant (GMFCS I–III;
n= 47)

Non-ambulant (GMFCS IV–V;
n= 11)

Mean difference 95%CI p-value

Total Wear time (hour) 10.8 (1.4) 10.5 (2.4) 0.3 −0.8, 1.3 0.64
Physical activity counts (counts/min) 1256.0 (419.6) 250.2 (193.6) 1005.8 744.8, 1266.8 <0.001*

GMFM score 74.2 (12.6) 25.2 (10.7) 49.0 40.7, 57.2 <0.001*

CP QOL-Child
Social well-being and acceptance 86.7 (11.5) 81.5 (10.6) 5.3 −2.4, 12.9 0.17
Feelings about functioning 80.9 (12.1) 61.0 (13.3) 20.0 11.7, 28.2 <0.001*

Participation and physical health 78.9 (14.7) 64.3 (14.6) 14.5 4.7, 24.4 0.005*

Emotional well-being and self-esteem 89.4 (11.1) 76.9 (12.3) 12.5 4.8, 20.1 0.002*

Access to services 72.2 (17.0) 61.6 (15.1) 10.7 −0.5, 21.9 0.06
Pain and impact of disability 19.2 (15.2) 31.0 (15.1) −11.7 −21.9, −1.5 0.03
Family health 71.5 (17.5) 59.7 (12.6) 18.9 0.7, 23.1 0.04

Key: GMFCS, Gross Motor Function Classification System; GMFM, Gross Motor Function Measure; linear regression.
* p < 0.007.
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ambulant group (mean difference= 1006 counts per minute; 95%CI, 745–1267; p < 0.001; Table 2). The GMFM score of the
ambulant group was higher than the non-ambulant group (Table 2). When considering the parent-reported CP QOL-Child, the
ambulant group had significantly better QOL compared to the non-ambulant group in the domain of feelings about functioning (mean
difference (MD)=20 scores; 95% confidence interval (CI), 12–28; p < 0.001), participation and physical health (MD=15 scores;
95%CI, 5–24; p=0.005), and emotional well-being and self-esteem (MD=13 scores; 95%CI, 5–20; p=0.002; Table 2).

Univariate regression analyses between activity counts and the CP QOL-Child domains found that activity counts were sig-
nificantly associated with domains of feelings about functioning (MD=13.4 1000 counts per minute; 95%CI= 7.4–19.5), partici-
pation and physical health (MD=12.5 1000 counts per minute; 95%CI=5.7–19.3), and emotional and self-esteem (MD=9.6 1000
counts per minute; 95%CI=4.3–15.0). Multiple linear regression models of activity counts on the CP QOL-Child domains adjusted
for the GMFM showed that activity counts were not significantly associated with any domains of the CP QOL-Child (Table 3). The
GMFM was significantly associated with the domain of feelings about functioning and explained 39% of the variance (Table 3).

4. Discussion

Parent-reported QOL in ambulant children with CP was significantly better compared to non-ambulant children in the domains of
feelings about functioning, participation and physical health, and emotional well-being and self-esteem. This data could be inter-
preted that ambulatory status may impact parent-reported QOL of children with CP at an early age. The results from the present study
are similar to previous studies (Boling, Varho, Kiviranta, & Haataja, 2016; Shelly et al., 2008). A previous study in Victorian children
with CP aged 4–12 years (mean aged 8.3 years) reported that the GMFCS level was significantly associated with the parent proxy CP
QOL-Child in all domains except access to services (Shelly et al., 2008). Another study in Finnish children with CP age 4–12 years
(mean aged 8 years) found that the GMFCS level was significantly associated with the parent-reported CP QOL-Child domains of
feelings about functioning, participation and physical health (Boling et al., 2016). Functional ability would impact on QOL in the
domain of feelings about function and participation and physical health from preschool until school age. As QOL is a multi-
dimensional concept, functional ability is one of the factors that impacts on QOL. Environmental factors have also been reported to
influence QOL of children with CP (Badia et al., 2016; Law et al., 2014). Environmental barriers such as lack of assistive devices,
financial support, and physical/emotional support from other people were associated with low QOL (Badia et al., 2016). In addition,
environmental barriers might impact on QOL domains of participation and physical health as it could restrict participation in children
with CP. Environmental modification for young children with CP may benefit for their QOL.

There was no relationships between HPA and domains of QOL on the CP QOL-Child after controlling for motor function. Motor
function defined by the GMFM was significantly associated with the domains of feelings about functioning. Evidence regarding the
relationship between HPA and QOL are still debatable which may depend on age and severity of children with CP, and sensitivity and
specificity of measurement tools. A previous study found similar results to the present study that HPA measured by the StepWatch™

Table 3
Regression analyses of physical activity counts on the Cerebral Palsy Quality of Life questionnaire for Children (CP QOL-Child) domains controlling for motor capacity
(n= 58).

Parameter Mean difference 95% CI p-value R2

Social well-being and acceptance
Activity counts −2.4 −11.7, 6.9 0.61 0.05
GMFM 0.2 −0.1, 0.4 0.16

Feelings about functioning
Activity counts −0.8 −10.2, 8.6 0.86 0.39
GMFM 0.4 0.2, 0.6 0.001*

Participation and physical health
Activity counts 3.1 −8.3, 14.5 0.59 0.23
GMFM 0.3 −0.01, 0.5 0.06

Emotional well-being and self-esteem
Activity counts 0.01 −8.7, 8.8 0.99 0.27
GMFM 0.3 0.1, 0.5 0.01

Access to services
Activity counts −6.6 −19.7, 6.4 0.32 0.18
GMFM 0.4 0.1, 0.7 0.008

Pain and impact of disability
Activity counts 0.1 −12.8, 12.9 0.99 0.60
GMFM 0.2 −0.5, 0.1 0.26

Family health
Activity counts 3.7 −10.3, 17.8 0.60 0.04
GMFM 0.1 −0.3, 0.4 0.67

Key: Activity counts, 1000 counts per minute; GMFM, Gross Motor Function Measure; multiple linear regression.
* p < 0.007.
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and Activity Scale for Kids were not association with to the Youth Quality of Life Instrument-Research Version (YQOL-R) (Bjornson
et al., 2008). Conversely, HPA measured by the Physical Activity Questionnaire for adolescents (PAQ-A) was contributed to physical
and social domains of the Pediatric Quality of Life Inventory (PedsQL) 4.0 generic core scale (Maher, Toohey, & Ferguson, 2016).
Although HPA has many health benefits, it may not impact on QOL. The GMFM contributed to only the domain of feelings about
functioning even though the ambulant group had better QOL in three domains (feelings about functioning, participation and physical
health, and emotional well-being and self-esteem). This may suggest that there would be other factors that impact on QOL domains of
participation and physical health, and emotional well-being and self-esteem in non-ambulant children with CP at the age of 5 years.

Furthermore, there are various factors that influence QOL. A previous study examined factors related to psychosocial QOL using
the parent-reported CP QOL-Child domains of social well-being and acceptance, and emotional well-being and self-esteem (Tessier,
Hefner, & Newmeyer, 2014). They found that comorbidities, including impairment in hearing, sight, epilepsy, and language or
developmental delay were strongly associated with psychosocial QOL while age, sex, race, and severity of children are not associated
(Tessier et al., 2014). In addition, well-being was controlled by positive cognitive biases of self-esteem, control, and optimism
(Cummins & Nistico, 2002). As the definition QOL depends on individual’s perception and expectation (WHO, 2001), wide-ranging
factors including both personal and environmental factors may impact on QOL.

To our knowledge, this is the first study that examines the relationship between physical activity and QOL in young children with
CP aged 5 years across all GMFCS levels. Strengths of this study include using condition-specific QOL questionnaire and objective
physical activity measure. There are many potential limitations including selection bias and small sample size due to low compliance
rate with wearing triaxial accelerometer. Parents found that it is a challenge to attach the activity monitor to young preschool age
children with CP for 3 days. Grouping of the GMFCS levels was a limitation as it did not provide details of the QOL in each GMFCS
level. The ActiGraph® also has some limitations which cannot detect water-based activities and some activities where the trunk is kept
relatively still, for example bike riding. Further studies should recruit higher number of children with CP especially for those who are
non-ambulant. Also, wider age range such as preschool age would increase number of participants and may provide further details of
the relationship.

5. Conclusion

Parent-reported QOL for ambulant children with CP aged 5 years was significantly better than that of non-ambulant children with
CP in the domains of feelings about functioning, participation and physical health, and emotional well-being and self-esteem. Gross
motor function contributed to parent-reported QOL domains of feelings about functioning. Habitual physical activity was not as-
sociated with parent-reported QOL of children with CP at age 5 years.
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