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ABSTRACT 

 
Background: Childhood obesity accompanied by low health-related physical fitness 
(HRPF) is a major threat to public health, both internationally and locally. Children 
with intellectual disability (ID), especially adolescents, have a high risk of being 
overweight or obese and of having poor HRPF. More interventions, therefore, are 
needed to help this population attain their optimal health levels. However, few studies 
have examined this population, in contrast to the numerous studies designed for their 
typically developing (TD) peers. The purpose of this study was to design a physical 
activity (PA) intervention for this under-researched population and to evaluate its 
effectiveness on obesity-related outcomes (primary), HRPF outcomes (primary), and 
blood pressure (secondary) as well as its sustained effects. 
 
Methods: First, a systematic review and a meta-analysis of lifestyle intervention 
studies on obesity and HRPF were conducted to identify effective intervention 
strategies for the target population and to provide evidence for designing the PA 
programme. Three databases were systematically searched for studies published until 
May 2020. The random effects model was used to pool the weighted results with 
inverse variance methods, and the I2 statistic was applied to assess heterogeneity among 
the included studies.  
 
Second, a school-based randomised controlled trial (RCT) was implemented for 12 
weeks. Participants (N = 30) aged 12–18 years were recruited and randomly allocated 
to either the intervention group (IG) or the waitlist control group (CG). The participants 
in the IG received a fun game–based moderate-to-vigorous PA (MVPA) training 
program (2 sessions/week, 60 minutes/session, for a total of 24 sessions). The intensity 
of the activities increased in a progressive manner. Participants in the CG received no 
treatment during the 12-week intervention period. All participants were followed up for 
12 weeks afterwards to evaluate the sustaining effects of the intervention. Study 
outcomes included primary outcomes (obesity- and fitness-related outcomes) and a 
secondary outcome (blood pressure). All measurements were repeatedly taken at 
baseline, after intervention, and after follow-up. Analysis of variance for repeated 
measures was applied to detect within-group differences in the measured outcomes 
across three time points, whereas analysis of covariance was performed to evaluate the 
between-group differences. 
 
Results: The systematic review and meta-analysis revealed that PA was the 
predominant intervention component, as it was adopted in 27 of the 29 examined 
studies. Regarding HRPF outcomes, significant effects were found in the 6-minute walk 
test (6MWT; 51.86 m, 95% CI (16.49, 87.22), p < 0.05). However, regarding obesity-
related outcomes, the lack of research limited our ability to draw meaningful 
conclusions.  



After the PA intervention in the RCT, the participants in the IG showed a significant 
reduction in body weight (−1.15 kg, 95% CI (−1.83, −0.46), p = 0.002) and body mass 
index (BMI; −0.48 kg/m2, 95% CI (−0.74, −0.22), p = 0.001) and a significant 
improvement in the 6MWT (57.54 m, 95% CI (3.20, 111.88), p = 0.039), in the 30-
second sit-to-stand test (4.47 repetitions, 95% CI (1.36, 7.57), p = 0.006), and in 
handgrip strength (2.74 kg, 95% CI (0.99, 4.49), p = 0.003) compared with the CG. 
However, for other obesity-related outcomes (i.e., waist circumference, waist-to-height 
ratio, and body fat percentage), other HRPF outcomes (i.e., 1-minute sit-up and sit-and-
reach tests), and blood pressure, no significant improvements were observed in the post-
test. Sustained effects were observed in body weight (−1.10 kg, 95% CI (−1.80, −0.40), 
p = 0.003) and BMI (−0.46 kg/m2, 95% CI (−0.73, −0.19), p = 0.002) and in the 6MWT 
(38.89 m, 95% CI (1.51, 76.27), p = 0.042) and 30-second sit-to-stand test (3.56 
repetitions, 95% CI (1.43, 5.70), p = 0.002) but not in handgrip strength (1.76 kg, 95% 
CI (−2.66, 3.79), p = 0.086).  
 
Conclusions: This study provides evidence that a school-based PA intervention with 
moderate-to-vigorous exercise intensity can induce positive effects on reducing body 
weight and BMI as well as improving certain components of HRPF (6MWT, 30-second 
sit-to-stand, handgrip strength). The findings of this study contribute to the 
development and implementation of PA interventions for obesity and HRPF in children 
with ID. To examine whether larger effects are likely, long-term double-blind studies 
with a large sample size should be considered in future research. 
 
Trial registration: This trial is prospectively registered at the ClinicalTrials.gov PRS 
(Trial ID: NCT04554355; Date of First Posted: September 17, 2020). 
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