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Abstract 
Objective: This study aimed to 1) compare the body mass index (BMI) and patterns of out-of- 
school activity participation in young people with and without physical disabilities, and 2) exam- 
ine the relationship between BMI and the activity participation patterns among young people with 
physical disabilities. Methods: Thirty-nine young persons with physical disabilities (mean age ± 
standard deviation: 18.79 ± 1.99 years) and 70 healthy individuals (mean age ± standard devia- 
tion: 18.64 ± 0.74 years) participated in the study. The diversity, intensity, companionship, loca- 
tion and enjoyment of participation in activities were evaluated using the Children’s Assessment 
of Participation and Enjoyment (CAPE) scale. Body height and weight were obtained and BMI was 
calculated. Results: People with physical disabilities, regardless of their gender, had significantly 
lower CAPE-derived scores in almost all types of activity than the control participants (p < 0.05). 
Moreover, BMI was significantly higher in the group with physical disabilities than in the control 
group (p < 0.001). Regression analysis further showed that the CAPE score for physical activity ex- 
plained 17.2% of the variance in BMI (p = 0.021). Conclusion: Young people with physical disabili- 
ties generally had lower levels of activity participation and a higher BMI than their healthy coun- 
terparts. The perception of enjoyment during physical activities was an important determinant of 
BMI in this group of participants. 
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1. Introduction 
Overweight and obesity in young people with physical disabilities are an important issue because they generate 
many negative health consequences, such as high blood pressure and hyperlipidaemia, which may persist 
throughout life [1]. The prevalence of overweight (defined as a body mass index (BMI; an index of weight status) 
greater than 29.9) and of obesity (defined as a BMI greater than 30) [2] among young people with physical dis- 
abilities is currently increasing worldwide, with average rates of 16.7% for overweight and 34% for obesity [1] 
[3]. Compared with the prevalence of overweight (16.9%) and obesity (3.6%) among healthy individuals [4], the 
occurrence of obesity is much higher in the physically disabled, and it is therefore essential to identify solutions 
for this global health problem, particularly in young people with physical disabilities. 

Participation in activities, especially physical activities, has been suggested to be an effective intervention for 
the prevention of obesity in able-bodied populations [5]. However, people with physical disabilities were found 
to participate less effectively in physical activities [6], and to participate in fewer activities and less frequently 
than their healthy counterparts [7]. To date, it seems that there is only one study which has proposed that a lower 
level of participation in activities might be associated with a higher BMI (including overweight and obesity) 
among people with disabilities [8]. Whitt-Glover and colleagues [8] found that children with Down syndrome 
participated in fewer physical activities and had higher BMI levels, but did not perform any correlational analy-
ses between these two variables. In addition, their subject group included children with both physical and cogni-
tive impairments (Down syndrome), and mental retardation may have confounded the results. Therefore, it is 
necessary to evaluate a more homogenous sample (children with physical disabilities only) and determine the 
direct relationship between patterns of activity participation and BMI. 

Because of the complexity of participation, it is also essential to understand its unique pattern—in addition to 
that of less frequent and participation in fewer activities—among people with disabilities to develop effective 
intervention strategies to combat obesity. Previous studies have reported that children with physical disabilities 
had less stable levels of enjoyment [9] and less involvement in community-based activities [6]. However, to our 
knowledge, little research has systematically assessed and compared the patterns of activity participation (e.g., 
enjoyment and location) between young people with and without physical disabilities. 

This study aimed to address the knowledge gap and the possible limitations of previous studies in this re- 
search area. The objective of this study was twofold: to 1) compare the BMI and patterns of out-of-school activ- 
ity participation in young people with and without physical disabilities, and 2) examine the relationship between 
BMI and patterns of out-of-school activity participation among young people with physical disabilities. 

2. Methods 
2.1. Study Design 
Although this was a case-control study, because its second aim was to examine the associations between BMI 
and the patterns of out-of-school activity participation in young people with physical disabilities, it was also 
cross-sectional in nature. 

2.2. Participants 
All sample size calculations were based on an alpha of 0.05 (two-tailed) and power of 0.80. According to a pre- 
vious study that used the Children’s Assessment of Participation and Enjoyment (CAPE) questionnaire to assess 
participation patterns in children with and without physical disabilities [10], the effect sizes of the diversity, in- 
tensity, companionship, location and enjoyment scores of activities ranged from 0.22 to 1.20. The mean ± stan- 
dard deviation of BMI was 19.5 ± 3.4 for the group with disabilities and 16.7 ± 3.4 for the control group [10], 
which translates into a large effect size (0.82). Assuming an overall effect size of 0.82, the minimum sample size 
needed was 25 for each group (objective 1). Regarding the regression analysis (objective 2), Dencker et al. [11] 
reported that the percentage of body fat was correlated with vigorous participation in activities (R2 = 0.21) in 
children. Therefore, a medium to large effect size (F2 = 0.27) was estimated. As a result, a total sample size of 
40 was anticipated if two predictors were included in the regression model. 

Young people with physical disabilities were recruited by convenience sampling from the Hong Kong Red 
Cross John F. Kennedy Centre, which is a special school for children with physical disabilities. In addition to 
studying at a special school, other inclusion criteria were: 1) had major physical disabilities/motor deficits, 2) 
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were aged 15 years or older (senior students), 3) were of Chinese ethnicity and 4) resided in Hong Kong. Exclu- 
sion criteria were: 1) had intellectual disabilities, severe emotional disorder or communication impairment, 2) 
could not follow instructions, 3) had severe contractures that could affect the measurement of height, 4) were 
taking medications (e.g., diuretics) or 5) participated in a weight-loss programme that could affect body weight. 
Control participants (age- and gender-matched) were recruited from the community. The eligibility criteria used 
for the participants with physical disabilities were also applied to the control group participants, with the excep- 
tion of the criterion on physical disabilities.  

Ethical approval was obtained from the research ethics committee of the administering institute. The study 
was explained to the participants and their therapists. Written informed consent was obtained from each partici- 
pant if they agreed to participate in the study and fulfilled the inclusion and exclusion criteria stated above. All 
procedures were conducted in accordance with the Declaration of Helsinki in 1995. 

2.3. Measurements 
Relevant information on medical history, mobility status, body height (m) and weight (kg) was obtained from 
interviews with the participants and their therapists. Patterns of participation in out-of-school time activities 
were measured using the CAPE. This questionnaire was selected because it is a reliable (test-retest reliability: 
ICC = 0.65 - 0.75; internal consistency of CAPE intensity scores: Cronbach’s alpha = 0.30 - 0.77) and valid 
(sufficient content and construct validities) self-report measure of participation in out-of-school activities for 
people aged 6 - 21 years, and generates detailed quantitative outcomes [12] [13]. CAPE includes 55 activities 
that are categorised under seven types/domains of activity, namely informal activities, formal activities, recrea- 
tional activities, physical activities, social activities, skill-based activities and self-improvement activities. A de- 
tailed classification and the names of the 55 specific activities are presented in Fong et al. [14].  

In CAPE, participation in activities in each domain is quantified according to five dimensions: diversity, in- 
tensity, location, companionship and enjoyment [13]. The following points are a brief description of the five di- 
mension scores of participation; detailed calculation procedures can be found in King et al. [13]. 

1) The diversity score is representative of the number of activities in a domain in which a person has partici- 
pated during the previous 4 months.  

2) The intensity score is the sum of item frequency divided by the total number of items in each activity do- 
main, and reflects the participation frequency for a set of activities.  

3) Companionship (participation in activities with others) is measured on a 5-point scale. Lower scores (close 
to 1) indicate more solitary activities while higher scores (close to 5) indicate greater social engagement. The 
companionship score is the sum of the “with whom” scores of all activities within an activity domain divided by 
the person’s diversity score within the same domain.  

4) Location of participation is scored on a 6-point scale with low scores (close to 1) indicating participation 
closer to home and high scores (close to 6) indicating greater community-based participation. Similar to the 
companionship score, the location score is the sum of the “where” scores of all activities within an activity do- 
main divided by the person’s diversity score within the same domain.  

5) Enjoyment of participation in activities is also measured on a 5-point scale ranging from 1 (do not enjoy at 
all) to 5 (love it). The enjoyment score is the sum of the item enjoyment scores divided by the person’s diversity 
score within an activity domain [13].  

The diversity, intensity, companionship, location and enjoyment scores of the seven activity domains were 
used for the analyses. 

2.4. Data Analysis 
Descriptive statistics are reported for all of the relevant variables. The normality of the data was checked using 
the Kolmogorov-Smirnov test. Differences in the demographic characteristics of the participants with and with- 
out physical disabilities were compared using the independent t-test (for continuous data) and the chi-square test 
(for nominal data). BMI was computed by the equation weight/height2; the between-group difference was as- 
sessed by the independent t-test. Multivariate analysis of variance (MANOVA) was used to compare the CAPE- 
derived scores (i.e., patterns of activity participation) between groups to avoid an inflated type I error associated 
with multiple t-tests. In the secondary analysis, the aforementioned statistical procedures were repeated after 
separation of the data collected from male and female participants. 
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Pearson’s correlation coefficient (r) was used to determine the bivariate association of the BMI with the 
CAPE-derived scores in participants with physical disabilities. Multiple linear regression analyses were then 
performed, using BMI as the dependent variable. The selection of predictor variables was primarily based on the 
results of the correlation analysis, and biological and clinical relevance. In addition, to guard against possible 
multicollinearity, the degree of association among the predictors was examined using Pearson’s r. When a strong 
correlation existed (r > 0.5), the two predictors were not entered into the same regression model [15]. Potential 
confounding factors, such as age, gender and mobility status, were first entered into the regression model, fol- 
lowed by the relevant CAPE-derived scores. All statistical analyses were performed with IBM SPSS Statistics 
20 software (IBM Corporation, NY, USA) and the significant level was set at 5% (two-tailed). 

3. Results 
3.1. Participant Characteristics and Body Mass Index 
The demographic characteristics and BMI of the group with physical disabilities (n = 39) and control group (n = 
70) are presented in Table 1. The mean age, gender ratios and body weight of the two groups did not differ (p > 
0.05). However, the group with physical disabilities was significantly shorter in terms of height and had a higher 
BMI than the control group (p < 0.001). Gender-specific analysis revealed similar patterns of differences in 
height and BMI between the two groups (Table 1). 
 
Table 1. Demographic characteristic of participants.                                                            

 
Group with physical disabilities(mean ± SD) Control group (mean ± SD) p value 

All (n = 39) Male (n = 23) Female (n = 16) All (n = 70) Male (n = 44) Female (n = 26) All 

Age, years 18.79 ± 1.99 18.74 ± 1.81 18.88 ± 2.28 18.64 ± 0.74 18.64 ± 0.75 18.65 ± 0.75 0.648 

Gender (male/female), n 23/16 - - 44/26 - - 0.688 

Height, cm 150.94 ± 10.22 152.05 ± 5.80*** 149.34 ± 14.51*** 168.09 ± 7.74 172.25 ± 5.44 161.04 ± 5.70 <0.001*** 

Weight, kg 49.92 ± 10.49 51.08 ± 9.59** 48.26 ± 11.80 52.96 ± 6.39 56.30 ± 5.04 47.31 ± 4.03 0.063 

Body mass index, kg/m2 21.35 ± 3.09 21.67 ± 3.31*** 20.89 ± 2.78*** 18.70 ± 1.40 18.98 ± 1.48 18.24 ± 1.15 <0.001*** 

Mobility status, n 

Wheelchair user 13    0 

 Walk with walking aids 6    0 

Independent walker 20    0 

Major causes of physical disabilities/medical diagnosis, n 

Duchennemuscular  
dystrophy 2    0 

 

Spinal muscular atrophy 2    0 

Cerebral palsy 16    0 

Spina bifida 1    0 

Stroke 2    0 

Achondroplasia 2    0 

Osteogenesisimperfecta 1    0 

Mucopolysaccharidoses 2    0 

Abnormal muscle tone 1    0 

Unknown 10    0 

Between-group difference: *p < 0.05; **p < 0.01; ***p < 0.001. 
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3.2. Patterns of Participation in Out-of-School Activities 
Young people with physical disabilities, regardless of their gender, had significantly lower CAPE scores of di- 
versity, intensity, companionship, location and enjoyment in almost all types of activity than the control group 
(p < 0.05). Non-significant between-group differences were found in the CAPE companionship scores for for- 
mal activities, recreational activities and physical activities only (p > 0.05), and the CAPE enjoyment score for 
recreational activities also demonstrated no significant difference (p > 0.05) between the two groups (Table 2). 
Because male and female participants had similar patterns of activity participation, we did not split the group 
with physical disabilities and control group into gender subgroups in the following correlation and regression 
analyses. 

3.3. Relationships between BMI and CAPE Patterns of Activity Participation in Young  
People with Physical Disabilities 

Although most of the CAPE-derived outcomes were lower in the group with physical disabilities than in the 
control group (Table 2), correlation analysis revealed that BMI was negatively correlated with the CAPE loca- 
tion score (r = −0.372, p = 0.020) and enjoyment score (r = −0.429, p = 0.006) for physical activities, and the 
location score for self-improvement activities (r = −0.367, p = 0.022) only among young people with physical 
disabilities. Moreover, the two potential BMI predictors namely, the CAPE location and enjoyment scores for 
physical activities were highly correlated with each other (r = 0.700, p < 0.001). Therefore, two separate regres- 
sion models were used in the subsequent analysis. 

In regression model 1, the CAPE enjoyment score for physical activities was used to predict BMI among 
young people with physical disabilities. After taking age, gender and mobility status into account, the CAPE 
enjoyment score for physical activities explained 17.2% of the variance (p = 0.021) in the BMI (Table 3). In re- 
gression model 2, as in the previous model, we took age, gender and mobility status into account because these 
factors may affect BMI [14]. The results showed that the CAPE location score for physical activities was not a 
significant predictor of BMI (p = 0.062) (Table 3). 

4. Discussion 
4.1. Lower Participation in Out-of-School Activities and Higher Body Mass Index in Young  

People with Physical Disabilities 
Young people with physical disabilities had significantly lower CAPE diversity, intensity, companionship, loca- 
tion and enjoyment scores in almost all types of activity than their healthy counterparts (Table 2), which showed 
that they participated in fewer types of activity and were less frequently involved in all of the CAPE activities. 
In addition, they tended to stay close to their family members and relatives during participation in informal, so- 
cial, skill-based and self-improvement activities. The location of activity was also closer to their home and they 
experienced less enjoyment during most of the CAPE activities. Our results are generally in line with the find- 
ings from previous studies of children and adolescents with cerebral palsy [12] [16], Duchenne muscular dys- 
trophy [10], acquired brain injury [7] and complex physical disabilities [9] [17]. This consistency in findings 
was expected because our physically disabled participants included these patient populations (Table 1).  

Previous studies have suggested many factors that could affect patterns of activity participation in physically 
disabled persons [18] [19], including environmental resources and support, family income and support, personal 
preferences for recreation/activity, the gross motor function of an individual [18], age and motivation [19]. Re- 
gardless of these complex interrelated causes, the major drawbacks of restricted activity participation, especially 
in physical activities, of persons with physical disability are a tendency towards obesity, poor fitness and poor 
health [8]. Indeed, participants in our group with physical disabilities had a higher BMI than those in the control 
group. Therefore, it is essential to identify directly the participation-related determinants of overweight in young 
people with physical disabilities. 

4.2. Determinants of Body Mass Index in Young People with Physical Disabilities 
To the best of our knowledge, this is the first study to examine directly the relationship between weight status 
and patterns of activity participation in activities among young persons with physical but not intellectual dis-  
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Table 2. Differential patterns of participation in activities in children with and without physical disabilities.                

CAPE-derived outcomes Group with physical disabilities  
(mean ± standard deviation) 

Control group  
(mean ± standard deviation) p value 

 All (n = 39) Male (n = 23) Female (n = 16) All (n = 70) Male (n = 44) Female (n = 26) All 

Informal activities  

Diversity score 14.85 ± 6.82 13.09 ± 0.49*** 17.38 ± 6.68*** 23.54 ± 4.00 23.20 ± 3.87 24.12 ± 4.24 <0.001*** 

Intensity score 1.56 ± 0.73 1.43 ± 0.72*** 1.76 ± 0.72** 2.39 ± 0.54 2.43 ± 0.52 2.31 ± 0.58 <0.001*** 

Companionship score 2.35 ± 0.78 2.53 ± 0.88 2.09 ± 0.52*** 2.82 ± 0.48 2.78 ± 0.39 2.87 ± 0.61 <0.001*** 

Location score 2.74 ± 0.81 2.74 ± 0.66*** 2.74 ± 1.00* 3.49 ± 0.67 3.49 ± 0.49 3.49 ± 0.90 <0.001*** 

Enjoyment score 3.41 ± 0.75 3.45 ± 0.81*** 3.35 ± 0.66** 4.00 ± 0.65 3.92 ± 0.45 4.16 ± 0.88 <0.001*** 

Formal activities  

Diversity score 3.10 ± 2.55 2.96 ± 2.55*** 3.31 ± 2.63** 5.31 ± 1.99 5.14 ± 2.06 5.62 ± 1.86 <0.001*** 

Intensity score 0.80 ± 0.70 0.75 ± 0.65*** 0.88 ± 0.78** 1.44 ± 0.71 1.38 ± 0.69 1.53 ± 0.74 <0.001*** 

Companionship score 3.24 ± 1.44 3.09 ± 1.56 3.46 ± 1.27 3.48 ± 1.15 3.46 ± 1.15 3.50 ± 1.17 0.348 

Location score 3.37 ± 1.78 3.06 ± 1.97* 3.80 ± 1.42 4.55 ± 1.64 4.61 ± 1.78 4.46 ± 1.40 0.001*** 

Enjoyment score 2.88 ± 1.54 2.83 ± 1.56 2.95 ± 1.57** 4.15 ± 1.26 4.04 ± 1.19 4.33 ± 1.37 <0.001*** 

Recreational activities  

Diversity score 4.28 ± 2.50 3.70 ± 2.40*** 5.13 ± 2.47** 6.31 ± 1.81 5.84 ± 1.66 7.12 ± 1.82 <0.001*** 

Intensity score 1.51 ± 0.91 1.33 ± 0.88*** 1.77 ± 0.92 2.05 ± 0.66 1.99 ± 0.65 2.14 ± 0.68 0.001*** 

Companionship score 2.33 ± 1.17 2.72 ± 1.21 1.78 ± 0.87* 2.66 ± 0.87 2.71 ± 0.80 2.59 ± 1.00 0.099 

Location score 1.98 ± 1.36 2.09 ± 1.45* 1.83 ± 1.25* 2.84 ± 1.12 2.86 ± 1.05 2.80 ± 1.26 0.001*** 

Enjoyment score 3.78 ± 1.37 3.99 ± 1.68 3.50 ± 0.70 4.04 ± 1.29 3.94 ± 1.11 4.21 ± 1.55 0.336 

Physical activities  

Diversity score 2.41 ± 2.24 2.39 ± 2.39*** 2.44 ± 2.10*** 6.06 ± 1.68 6.41 ± 1.67 5.46 ± 1.56 <0.001*** 

Intensity score 0.78 ± 0.75 0.84 ± 0.86*** 0.69 ± 0.56*** 1.80 ± 0.65 1.98 ± 0.64 1.50 ± 0.58 <0.001*** 

Companionship score 2.88 ± 2.08 2.94 ± 2.36 2.78 ± 1.67 3.39 ± 1.01 3.26 ± 0.69 3.61 ± 1.39 0.089 

Location score 2.82 ± 1.96 2.81 ± 2.15*** 2.84 ± 1.73*** 4.85 ± 1.49 4.66 ± 0.79 5.18 ± 2.20 <0.001*** 

Enjoyment score 2.61 ± 2.01 2.70 ± 2.30*** 2.48 ± 1.57*** 4.32 ± 1.37 4.17 ± 0.68 4.57 ± 2.07 <0.001*** 

Social activities  

Diversity score 4.92 ± 2.39 4.39 ± 2.10*** 5.69 ± 2.63** 7.47 ± 1.43 7.45 ± 1.41 7.50 ± 1.50 <0.001*** 

Intensity score 1.99 ± 0.93 1.81 ± 0.84*** 2.26 ± 1.00** 3.16 ± 0.75 3.18 ± 0.73 3.14 ± 0.81 <0.001*** 

Companionship score 2.73 ± 1.24 2.98 ± 1.39 2.37 ± 0.90*** 3.23 ± 0.51 3.16 ± 0.48 3.34 ± 0.55 0.004** 

Location score 3.15 ± 1.50 3.15 ± 1.52 3.16 ± 1.53 3.66 ± 0.73 3.65 ± 0.71 3.67 ± 0.78 0.020* 

Enjoyment score 3.51 ± 1.11 3.57 ± 1.14* 3.43 ± 1.08** 4.12 ± 0.50 4.03 ± 0.45 4.25 ± 0.55 <0.001*** 

Skill-based activities  

Diversity score 1.67 ± 1.69 1.57 ± 1.65* 1.81 ± 1.80* 2.67 ± 1.39 2.48 ± 1.36 3.00 ± 1.41 0.001*** 

Intensity score 0.68 ± 0.73 0.56 ± 0.66* 0.84 ± 0.80 1.07 ± 0.71 1.00 ± 0.67 1.19 ± 0.77 0.008** 

Companionship score 2.33 ± 1.90 2.27 ± 1.94 2.41 ± 1.90 3.27 ± 2.42 3.53 ± 2.87 2.85 ± 1.34 0.038* 

Location score 2.81 ± 2.21 2.58 ± 2.29* 3.14 ± 2.10 4.21 ± 2.81 4.44 ± 3.34 3.83 ± 1.54 0.008** 

Enjoyment score 2.37 ± 2.02 2.40 ± 1.99** 2.32 ± 2.12** 4.00 ± 2.08 3.96 ± 2.36 4.09 ± 1.53 <0.001*** 
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Continued 

Self-improvement activities  

Diversity score 4.67 ± 2.08 4.00 ± 2.07*** 5.63 ± 1.75 6.34 ± 1.56 6.16 ± 1.52 6.65 ± 1.60 <0.001*** 

Intensity score 1.96 ± 0.97 1.78 ± 0.98*** 2.22 ± 0.93 2.68 ± 0.92 2.67 ± 0.80 2.70 ± 1.12 <0.001*** 

Companionship score 1.85 ± 0.68 1.89 ± 0.74* 1.81 ± 0.60*** 2.43 ± 0.76 2.30 ± 0.76 2.65 ± 0.70 <0.001*** 

Location score 2.87 ± 1.16 2.95 ± 1.10 2.75 ± 1.26* 3.32 ± 0.87 3.32 ± 0.77 3.46 ± 1.01 0.024* 

Enjoyment score 2.91 ± 1.02 2.79 ± 1.09*** 3.07 ± 0.93*** 3.76 ± 0.83 3.63 ± 0.65 3.99 ± 1.04 <0.001*** 

Between-group difference: *p < 0.05; **p < 0.01; ***p < 0.001 CAPE, Children’s Assessment of Participation and Enjoyment. 
 
Table 3. Multiple regression analysis for determining the body mass index in children with physical disabilities.            

Model Predictors F R2  

change 

Unstandardized  
regression  

coefficient (B) 

95%  
confidence  

interval 

Standardized  
regression  

coefficient (β) 
p value 

Model 1 Age 4.436 0.288 0.566 0.136 - 0.997 0.472 0.013* 

 Gender (boy = 1, girl = 2)   0.271 −1.452 - 1.994 0.056 0.746 

 Mobility status (wheelchair = 1, 
walking aids = 2, independent = 3)   −0.532 −1.143 - 0.080 −0.350 0.085 

 CAPE enjoyment score  
for physical activities  0.172 −0.537 −0.984 - −0.090 −0.488 0.021* 

        

Model 2 Age 3.573 0.288 0.592 0.142 - 1.043 0.494 0.013* 

 Gender (boy = 1, girl = 2)   0.315 −1.494 - 2.124 0.065 0.719 

 Mobility status (wheelchair = 1, 
walking aids = 2, independent = 3)   −0.371 −0.968 - 0.226 −0.244 0.209 

 CAPE location score for  
physical activities  0.118 −0.444 −0.913 - 0.025 −0.375 0.062 

*p < 0.05 CAPE, Children’s Assessment of Participation and Enjoyment. 
 
abilities. Our results showed that although the BMI of people with physical disabilities was negatively correlated 
with the location and enjoyment of physical activities and the location of self-improvement activities, regression 
analysis showed that only enjoyment of physical activity explained 17.2% of the variance in the BMI (Table 3). 
This finding was not entirely surprising, because enjoyment is determined by the actual engagement in activities 
among people with physical disabilities [20]. In other words, the level of engagement of an individual in physi- 
cal activities is proportional to the level of enjoyment s/he would perceive. In addition, the CAPE intensity (i.e., 
exercise frequency) and enjoyment of participation in activities are related [21]. If a frequency of exercise of 3 - 
5 days per week could be achieved and the heart rate could be maintained at 77% - 90% of the maximum for 30 
min or more during engagement in physical activities, weight loss could be achieved [2]. In brief, increased en- 
joyment of physical activities is related to increased engagement therein and greater frequency of exercise, and 
could thereby reduce the BMI of people with physical disabilities. 

Our results also revealed that the location of physical activities was not a significant predictor of BMI, per- 
haps because, no matter how far the destination was, the mode of transportation was the same. Young people 
with and without physical disabilities would normally use public transport to go to the venue because in Hong 
Kong, it is wheelchair accessible, cheap and convenient [22]. As a consequence, energy expenditure or BMI 
may not be affected. 

The major finding of this study—that the enjoyment of physical activity was significantly associated with 
BMI, accounting for 17.2% of its variance—has important clinical implications. Our results suggested that when 
designing exercise programmes for weight loss for young people with physical disabilities, one should consider 
“enjoyment”, “preferences of participants” and “fun” in addition to the frequency, intensity, type and duration of 
exercise [2]. Mere engagement in physical activities cannot combat obesity, especially in persons with physical 
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disabilities. 

4.3. Limitations 
This study was cross-sectional in design and causal inferences based on the results could not therefore be estab- 
lished. Moreover, our regression model accounted for only 17.2% of the variance in BMI—that is, enjoyment of 
physical activity only partially explained BMI in young people with physical disabilities. Many factors that may 
potentially affect BMI, such as eating behaviour [23], were not measured. These correlates should also be ex- 
amined in future studies. 

5. Conclusion 
Young individuals with physical disabilities had generally lower levels of activity participation and a higher 
BMI than their healthy counterparts. Enjoyment during physical activities is a significant predictor of BMI in 
this particular group of persons. Our results could lead to improvements in the design of activity programmes to 
combat obesity in people with physical disabilities. 

Acknowledgements 
The authors would like to thank the Hong Kong Red Cross John F. Kennedy Centre and the IMC of CCC Kei 
Shun Special School for providing support. 

References 
[1] Rimmer, J.H., Rowland, J.L. and Yamaki, K. (2007) Obesity and Secondary Conditions in Adolescents with Disabili-

ties: Addressing the Needs of an Underserved Population. Journal of Adolescent Health, 41, 224-229.  
http://dx.doi.org/10.1016/j.jadohealth.2007.05.005 

[2] ACSM, American College of Sports Medicine (2006) ACSM’s Guidelines for Exercise Testing and Prescription. 7th 
Edition, Lippincott Williams & Wilkins, Philadelphia. 

[3] Dosa, N.P., Foley, J.T., Eckrich, M., Woodall-Ruff, D. and Liptak, G.S. (2009) Obesity across the Lifespan among 
Persons with Spina Bifida. Disability and Rehabilitation, 31, 914-920. http://dx.doi.org/10.1080/09638280802356476 

[4] Nagel, G., Wabitsch, M., Galm, C., Berg, S., Brandstetter, S., Fritz, M., et al. (2009) Determinants of Obesity in the 
Ulm Research on Metabolism, Exercise and Lifestyle in Children (URMEL-ICE). European Journal of Pediatrics, 168, 
1259-1267. http://dx.doi.org/10.1007/s00431-009-1016-y 

[5] Fogelholm, M. and Kukkonen-Harjula, K. (2000) Does Physical Activity Prevent Weight Gain—A Systematic Review. 
Obesity Reviews, 1, 95-111. http://dx.doi.org/10.1046/j.1467-789x.2000.00016.x 

[6] Majnemer, A., Shevell, M., Law, M., Birnbaum, R., Chilingaryan, G., Rosenbaum, P., et al. (2008) Participation and 
Enjoyment of Leisure Activities in School-Aged Children with Cerebral Palsy. Developmental Medicine and Child 
Neurology, 50, 751-758. http://dx.doi.org/10.1111/j.1469-8749.2008.03068.x 

[7] Law, M., Anaby, D., Dematteo, C. and Hanna, S. (2011) Participation Patterns of Children with Acquired Brain Injury. 
Brain Injury, 25, 587-595. http://dx.doi.org/10.3109/02699052.2011.572945 

[8] Whitt-Glover, M.C., O’Neill, K.L. and Stettler, N. (2006) Physical Activity Patterns in Children with and without 
Down Syndrome. Developmental Neurorehabilitation, 9, 158-164. http://dx.doi.org/10.1080/13638490500353202 

[9] King, G., Law, M., Hurley, P., Petrenchik, T. and Schwellnus, H. (2010) A Developmental Comparison of the Out-of- 
School Recreation and Leisure Activity Participation of Boys and Girls with and without Physical Disabilities. Interna-
tional Journal of Disability, Development and Education, 57, 77-107. http://dx.doi.org/10.1080/10349120903537988 

[10] Bendixen, R.M., Senesac, C., Lott, D.J. and Vandenborne, K. (2012) Participation and Quality of Life in Children with 
Duchenne Muscular Dystrophy Using the International Classification of Functioning, Disability and Health. Health 
and Quality of Life Outcomes, 10, 43-52. http://dx.doi.org/10.1186/1477-7525-10-43 

[11] Dencker, M., Thorsson, O., Karlsson, M.K., Linden, C., Eiberg, S., Wollmer, P., et al. (2006) Daily Physical Activity 
Related to Body Fat in Children Aged 8 - 11 Years. Journal of Pediatrics, 149, 38-42.  
http://dx.doi.org/10.1016/j.jpeds.2006.02.002 

[12] Imms, C., Reilly, S. and Dodd, K. (2008) Diversity of Participation in Children with Cerebral Palsy. Developmental 
Medicine and Child Neurology, 50, 363-369. http://dx.doi.org/10.1111/j.1469-8749.2008.02051.x 

[13] King, G., Law, M., King, S., Hurley, P., Rosenbaum, P., Hanna, S., et al. (2004) Children’s Assessment of Participa-
tion and Enjoyment and Preferences for Activities of Children (CAPE/PAC). Harcourt Assessment, San Antonio. 

http://dx.doi.org/10.1016/j.jadohealth.2007.05.005
http://dx.doi.org/10.1080/09638280802356476
http://dx.doi.org/10.1007/s00431-009-1016-y
http://dx.doi.org/10.1046/j.1467-789x.2000.00016.x
http://dx.doi.org/10.1111/j.1469-8749.2008.03068.x
http://dx.doi.org/10.3109/02699052.2011.572945
http://dx.doi.org/10.1080/13638490500353202
http://dx.doi.org/10.1080/10349120903537988
http://dx.doi.org/10.1186/1477-7525-10-43
http://dx.doi.org/10.1016/j.jpeds.2006.02.002
http://dx.doi.org/10.1111/j.1469-8749.2008.02051.x


S. S. M. Fong et al. 
 

 
249 

[14] Fong, S.S.M., Lee, V.Y.L., Chan, N.N.C., Chan, R.S.H., Chak, W.K. and Pang, M.Y.C. (2011) Motor Ability and 
Weight Status Are Determinants of Out-of-School Activity Participation for Children with Developmental Coordina-
tion Disorder. Research in Developmental Disabilities, 32, 2614-2623. http://dx.doi.org/10.1016/j.ridd.2011.06.013 

[15] Darren, G. and Mallery, P. (2008) SPSS for Windows Step by Step: A Simple Guide and Reference—15.0 Update. 
Allyn & Bacon, Boston. 

[16] McManus, V. (2008) Understanding Participation in Activities and Quality of Life in Children with Cerebral Palsy. 
Journal of Children’s and Young People’s Nursing, 2, 21-27. 

[17] Law, M., King, G., Kertoy, M., Hurley, P., Rosenbaum, P., Young, N., et al. (2006) Patterns of Participation in Rec-
reational and Leisure Activities among Children with Complex Physical Disabilities. Developmental Medicine and 
Child Neurology, 48, 337-342. http://dx.doi.org/10.1017/S0012162206000740 

[18] King, G., Law, M., Hanna, S., King, S., Hurley, P., Rosenbaum, P., et al. (2006) Predictors of the Leisure and Recrea-
tion Participation of Children with Physical Disabilities: A Structural Equation Modeling Analysis. Children’s Health 
Care, 35, 209-234. http://dx.doi.org/10.1207/s15326888chc3503_2 

[19] Shikako-Thomas, K., Majnemer, A., Law, M. and Lach, L. (2008) Determinants of Participation in Leisure Activities 
in Children and Youth with Cerebral Palsy: Systematic Review. Physical and Occupational Therapy in Pediatrics, 28, 
155-169. http://dx.doi.org/10.1080/01942630802031834 

[20] King, G., Petrenchik, T., Law, M. and Hurley, P. (2009) The Enjoyment of Formal and Informal Recreation and Lei-
sure Activities: A Comparison of School-Aged Children with and without Physical Disabilities. International Journal 
of Disability, Development and Education, 56, 109-130. http://dx.doi.org/10.1080/10349120902868558 

[21] King, G., Law, M., Petrenchik, T. and Hurley, P. (2013) Psychosocial Determinants of out of School Activity Partici-
pation for Children with and without Physical Disabilities. Physical and Occupational Therapy in Pediatrics, 33, 384- 
404. http://dx.doi.org/10.3109/01942638.2013.791915 

[22] Cullinane, S. (2002) Relationship between Car Ownership and Public Transport Provision: A Case Study of Hong 
Kong. Transport Policy, 9, 29-39. http://dx.doi.org/10.1016/S0967-070X(01)00028-2 

[23] Chung, L.M.Y., Law, Q.P.S., Fong, S.S.M. and Chung, J.W.Y. (2014) Teledietetics Improves Weight Reduction by 
Modifying Eating Behavior: A Randomized Controlled Trial. Telemedicine and e-Health, 20, 1-8. 

http://dx.doi.org/10.1016/j.ridd.2011.06.013
http://dx.doi.org/10.1017/S0012162206000740
http://dx.doi.org/10.1207/s15326888chc3503_2
http://dx.doi.org/10.1080/01942630802031834
http://dx.doi.org/10.1080/10349120902868558
http://dx.doi.org/10.3109/01942638.2013.791915
http://dx.doi.org/10.1016/S0967-070X(01)00028-2

	The Enjoyment of Physical Activity Determines Body Mass Index in Young People with Physical Disabilities
	Abstract
	Keywords
	1. Introduction
	2. Methods
	2.1. Study Design
	2.2. Participants
	2.3. Measurements
	2.4. Data Analysis

	3. Results
	3.1. Participant Characteristics and Body Mass Index
	3.2. Patterns of Participation in Out-of-School Activities
	3.3. Relationships between BMI and CAPE Patterns of Activity Participation in Young People with Physical Disabilities

	4. Discussion
	4.1. Lower Participation in Out-of-School Activities and Higher Body Mass Index in Young People with Physical Disabilities
	4.2. Determinants of Body Mass Index in Young People with Physical Disabilities
	4.3. Limitations

	5. Conclusion
	Acknowledgements
	References

