
Hong Kong Baptist University

A Randomized-Controlled Trial of School-Based Active Videogame
Intervention on Chinese Children's Aerobic Fitness, Physical Activity Level,
and Psychological Correlates
Lau, Patrick Wing Chung; Wang, Jing Jing; Maddison, Ralph

Published in:
Games for health journal

DOI:
10.1089/g4h.2016.0057

Published: 01/12/2016

Document Version:
Peer reviewed version

Link to publication

Citation for published version (APA):
Lau, P. W. C., Wang, J. J., & Maddison, R. (2016). A Randomized-Controlled Trial of School-Based Active
Videogame Intervention on Chinese Children's Aerobic Fitness, Physical Activity Level, and Psychological
Correlates. Games for health journal, 5(6), 405-412. https://doi.org/10.1089/g4h.2016.0057

General rights
Copyright and intellectual property rights for the publications made accessible in HKBU Scholars are retained by the authors and/or other
copyright owners. In addition to the restrictions prescribed by the Copyright Ordinance of Hong Kong, all users and readers must also
observe the following terms of use:

            • Users may download and print one copy of any publication from HKBU Scholars for the purpose of private study or research
            • Users cannot further distribute the material or use it for any profit-making activity or commercial gain
            • To share publications in HKBU Scholars with others, users are welcome to freely distribute the permanent publication URLs

Downloaded on: 24 May, 2023

https://doi.org/10.1089/g4h.2016.0057
https://scholars.hkbu.edu.hk/en/publications/8e6c1f69-1114-4e6d-a003-c720770586a0
https://doi.org/10.1089/g4h.2016.0057


1 
 

A randomized controlled trial of school-based active video game intervention on 

Chinese children's aerobic fitness, physical activity level and psychological 

correlates  

 

Authors:  

Patrick, Wing Chung Lau, PhD,1 Jing Jing Wang, PhD,1 and Ralph Maddison, PhD2  

 
1 Department of Physical Education, Faculty of Social Sciences, Hong Kong Baptist 

University, Hong Kong, China. 
2 School of Exercise & Nutrition Science, Faculty of Health, Deakin University, 

Melbourne, Australia.  

 
Authors’ emails: 

Patrick W.C. Lau: wclau@hkbu.edu.hk  

Jing-Jing Wang: wangjj@life.hkbu.edu.hk 

Ralph Maddison: ralph.maddison@deakin.edu.au 

 

 

Address correspondence to:  

Jing-Jing Wang, PhD 

Department of Physical Education,  

Faculty of Social Sciences 

Hong Kong Baptist University 

Academic and Administration Building,  

15 Hong Kong Baptist University Road,  

Kowloon Tong, Hong Kong, China 

Email: wangjj@life.hkbu.edu.hk 

Tel: (852) 3411 6405. Fax: (852) 3411 5757 

mailto:wangjj@life.hkbu.edu.hk
mailto:ralph.maddison@deakin.edu.au
mailto:wangjj@life.hkbu.edu.hk


2 
 

Abstract 

Objective: Active video games (AVGs) that require body movements to play offer a 

novel opportunity to turn a traditionally sedentary behavior into a physically active one. 

We sought to determine the effect of a school-based AVG intervention on Chinese 

children’s aerobic fitness, physical activity (PA) level and PA-related psychological 

correlates.   

Materials and Methods: Eighty 8-11-year-old Chinese children (55 males) were 

recruited from one Hong Kong primary school and were allocated at random to either an 

AVG intervention or control group. Children in the intervention group played an AVG 

Xbox 360 twice per week during after school, each for 60 minutes over 12 weeks in 

duration. The control group received no intervention. Children’s body mass index (BMI), 

objective PA, aerobic fitness (VO2max), PA task efficacy, barrier efficacy, and enjoyment 

were assessed.      

Results: Compared to the control group, significant increases were found in the 

intervention group in VO2max (mean and 95% confidence interval (CI): 1.58 (0.74, 2.42) 

ml/kg/min), objective moderate-to-vigorous PA (6.73 (1.70, 11.76) min/day) and total PA 

(27.19 (9.33, 45.04) min/day) but not for BMI. No significant differences in PA task 

efficacy, barrier efficacy, and enjoyment were observed.  

Conclusion: A 12-week (60min x twice per week) school-based AVG intervention can 

improve Chinese children’s aerobic fitness and PA level. These findings indicated that 

AVG could be used as an alternative means to engage Chinese children’s PA in school 

setting. However, the treatment effects of AVG on PA-related psychological correlates 

and body composition need more investigation.  
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Background 

    Regular physical activity (PA) is associated with reduced risk of breast cancer, 

hypertension, coronary heart disease, type 2 diabetes mellitus, obesity, and 

osteoporosis in adolescents.1 The World Health Organization recommends that 

children aged 5-17 years should accumulate 60 or more minutes of moderate-to-

vigorous PA (MVPA) each day.2 However, two thirds of Hong Kong Chinese 

adolescents do not meet these recommendations.3 Additionally, Hong Kong Chinese 

children are high consumers of TV, computer, and video games. Screen-based 

activities among primary school children aged 9-14 years in Hong Kong were 

reported at 2.3 hours.4 These screen-based activities are considered to displace active 

behaviors, and have been reported independent associations with obesity5 and other 

adverse health outcomes such as hypertension.6 Therefore, effective approaches for 

promoting children’s PA are of public health priority.7 

    PA interventions have been implemented in diverse settings, such as school, home, 

clinic, and community. Of these, school was considered the most effective avenue for 

delivery of PA programs in school-aged children8 as they spend much of their waking 

time in school. While previous research has highlighted the effectiveness of PA 

interventions within school settings;9 Hong Kong is a densely populated city and 

outdoor playgrounds space within primary schools is extremely limited; 

approximately 2 m2 of space per student.10 This lack of availability of outdoor space 

to engage in PA highlights the need for indoor strategies within school settings in 

order to promote PA levels in Hong Kong children.    

    The time children spend in sedentary screen-based activities has increased with 

technological development. A classic public health strategy is to consider the problem 

as part of the solution.11 Active video games (AVGs) that require body movements to 
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play such as PlayStation Move, Xbox Kinect, and Nintendo Wii offer a novel 

opportunity to turn a traditionally sedentary behavior into a physically active one. 

These games use sensing technology to put the players onscreen. Players then 

physically interact with images onscreen in games, including sport-based activities 

such as football and boxing, dancing, Kung Fu etc. The game is dependent on player’s 

movement for both control and actual gaming. AVGs are considered to be more 

appealing, interesting, enjoyable, and motivational, and may be more effective than 

conventional modes for promoting PA for the following reasons: (1) they support 

multi-sensory, interactive, experimental, and problem-based learning to the players; (2) 

games push players to use learned knowledge to advance into next higher level; (3) 

they give instant feedback to their previous decision or behavior for self-reflection; (4) 

they act as an efficient self-assessment; (5) constitute a popular social environment 

among peers and their social world.12  

    AVG play has demonstrated greater energy consumption when compared with 

traditional non-AVGs, TV watching and resting. The energy consumption of AVG 

ranged from 2-5 metabolic equivalents of task (MET), which is equivalent to light to 

moderate intensity PA.13 Research has also shown that AVGs have positive effects on 

children’s PA, body composition, daily screen time reduction, motor skills, and 

exercise motivation.14-17 Given the overcrowded environment and the potential of 

AVGs, Hong Kong provides a unique environment to conduct such research. The 

current study sought to determine the effects of a school-based AVG intervention on 

children’s PA and cardiovascular benefits.  

Furthermore, psychological correlates of PA are important to facilitate children in 

PA engagement.18 Existing studies have found that adding elements of interest of 

interactive competition and cooperation with other players could increase enjoyment 
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among children.19,20 AVGs require children to move their body to play the game and 

could enhance children’s interests. AVGs are considered as an important bridge 

between player’s enjoyment and their PA promotion.21 AVG players also reported 

significantly increased self-efficacy.21,22 However, few existing studies examined the 

task and barrier-specific self-efficacy of AVG play. Thus, besides the effect of an AVG 

intervention on children’s aerobic fitness and PA level, this study also sought to 

explore the AVG impact on players’ psychological correlates, including PA task 

efficacy, barrier efficacy and enjoyment.  

 

Subjects and Methods 

Study Design 

A standard two-arm, parallel randomized controlled trial was conducted. Eligible 

participants were randomly allocated to either the AVG intervention or control (no 

intervention) arms at a 1:1 ratio, stratified by sex and age. Children randomized to the 

intervention were arranged to group play an AVG Xbox 360 twice per week with each 

session at 60 mins over a period of 12 weeks in school setting beyond the regular PA 

and physical education class. The control group adopted regular PA and physical 

education class and received no additional intervention. Data were collected at 

baseline and post intervention (12 weeks after). Ethical approval of the study was 

granted by the Institutional Committee on the use of Human and Animal Subjects in 

Teaching and Research.  

 

Participants 

Participants were recruited from one local primary school. A prior PA promotion 

workshop was delivered in the primary school to introduce AVGs and their health 
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benefit. All students in grade four and their parents were invited to the workshop. Five 

students were invited to perform a trial play session in the workshop. An invitation 

letter, participant information sheet and study consent form were delivered to 

workshop participants (both the students and their parents). Eighty participants (55 

males, 68.7%) aged 8 to 11 years (mean = 9.23, SD = 0.52) who provided written 

consent forms were finally recruited with 40 children in each group (Figure 1). It was 

estimated that a total sample size of 80 participants would provide 90% power at 5% 

level of significance to detect a group difference of 3 ml/kg/min in change VO2max 

from baseline to the end of intervention period, assuming a standard deviation of 4 

ml/kg/min.23 

                                  

Intervention 

The Kinect for the Microsoft Xbox 360 was used to deliver the AVG intervention. 

The Kinect sensor is compatible with all the Xbox 360 models and this technology 

uses a webcam-style sensor device allowing participants to play the game without any 

joystick or hand controller. The Kinect sensor add-on for the Xbox 360 could offer 3-

D motion capture capabilities. The sensor recognizes the user’s gestures and voice 

commands. “Depth camera” consisting of an infrared laser projector and an infrared 

video camera mounted within the sensor bar are the key to gesture recognition. The 

Xbox 360 Kinect was chosen because of it is easy to use. Kinect is also ready for 

multiple players without the extra hardware. It was found that Kinect was more 

accurate than some other motion (e.g., the Nintendo Wiimote) and could provide 

more appropriate and precise tracking of player’s performance.24 Kinect meets the 

features of successful AVG intervention for children according to a pilot study 

conducted in Hong Kong in 2010.25 Features include perceptions of control, feedback, 
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goal attainment, graphics, avatar, color, synchronization, and challenge. Xbox Sport 

Season Series 1 and 2 that comprises 6 different sport games in each season were 

adopted in the intervention. The two Seasons are featured both team-based and 

individual sports, including ten-pin bowling, boxing, track and field, table tennis, 

beach volleyball, and association football in Season 1, and golf, darts, baseball, skiing, 

tennis and American football in Season 2. The games in these 2 seasons have been 

shown to elicit moderate intensity activity (4 METs).26 The player controls the sports 

by mimicking how the sports are played in real life without the equipment that usually 

is associated with them.  

 

Procedures  

To fit into the school’s calendar, the intervention was delivered in two semesters 

of the academic year. Forty children were randomly assigned either in the 1st semester 

or in the 2nd semester. In each semester, 20 participants were randomly allocated to 

attend the paly section. A total of 40 children played Xbox 360 as the intervention 

group. One investigator together with two assistants were present and monitored 

game play in order to ensure the safety and to resolve technical issues. 

Children in the intervention group participated in two 60-minute gaming sessions 

per week for 12 school weeks. The intervention was held after school in a large 

function room that allowed all children in the intervention group to play at the same 

time. Team games were played with two children sharing one Xbox 360. This was 

designed to provide a better motivational climate compared to individual-based game 

play. In each gaming session, trained research assistants set up the function room and 

the Xbox playing station before play. The game consoles (Xbox 360 Kinect) that 

support two players were connected to a TV set. Pairs of participants shared one play 
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station. Children were free to choose the games from the 12 offered sports in Season 1 

or Season 2 within a play session. This approach was chosen to encourage children’s 

autonomy, and to enhance attractiveness and the challenge of game play. One 

investigator together with two assistants were present and monitored game play in 

order to ensure the safety and to resolve technical issues. Children and their partners 

with consensus of opinion had their own choice on the orders of games what they 

wanted to play and on the duration of each game play. Otherwise, investigator would 

help to determine the game order. Each subject followed instructions on the screen 

with the help of research assistant. Participants could get awarded based on degree 

and speed of movement and level of difficulty. The research assistant recorded the 

scores and briefed to the participants in each session. 

  

Measures:  

All measurements were conducted by trained postgraduate students. Since the 

participants were divided into two subgroups, the measures were assessed in two 

rounds, in the 1st and 2nd semesters respectively. The primary outcome for the trial 

was change in maximum oxygen consumption (VO2max) from baseline to the end of 

intervention period. Secondary outcomes include daily physical activity levels, body 

mass, self-efficacy and perceived enjoyment of PA.  

    .   

Anthropometric data. Body weight was measured using TANITA digital scales 

(Model No. HD305, Tanita Inc., Tokyo, Japan) to 0.1 kg, and height with a FISCO 

measuring tape (CMS Weighing Equipment Ltd., London, UK) to the nearest 0.1 cm. 

Height was assessed twice and averaged for further analysis. BMI was calculated at 

both pre and post intervention time. 
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Aerobic fitness. Participants’ levels of aerobic fitness were assessed using the 

Progressive Aerobic Cardiovascular Endurance Run (PACER) 20-m shuttle run 

performance test. This study strictly followed the PACER protocol of Léger and 

colleagues.27 The number of laps completed for all participants were recorded and the 

maximal shuttle run speed was calculated accordingly. Aerobic fitness was estimated 

using the most current cross-validated regression model, which was developed by 

Léger and colleagues27 for predicting VO2max equation with PACER.  

VO2max = 31.025 + 3.238×maximal shuttle run speed - 3.248×age + 

0.1536×maximal shuttle run speed×age  

Physical activity. Participants’ PA was measured using the ActiGraph GT3X+ 

accelerometer. At both pre and post intervention time, all participants were asked to 

wear an accelerometer for 7 continuous days. Non-wear time was determined as zero 

accelerometer counts for any continuous period of twenty minutes. Wear-time 

validation criterion was set at least 480 minutes per day for four days during the seven 

assessment days. The cut-points for MVPA (≥ 2296 counts per min) developed by 

Evenson and colleagues28 were applied to calculate MVPA time. Average daily total 

PA and MVPA time were generated for further analyses. 

 

Psychological correlates   

Physical activity task-efficacy. Nine items from the Self-Efficacy Scale29 were 

adopted and translated into Chinese using the translate-back-translate method 

(Cronbach’s alpha (α) = 0.91). Participants were asked to rate their confidence for 

doing PA at various intensities (i.e. light, moderate, vigorous) and durations (i.e. 10 

minutes, 30 minutes, 60 minutes) per day in most of the days (at least five days per 

week). For example, “How confident are you to perform 10 minutes moderate PA per 
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day in most days (at least 5 days) of the coming week”. Participants rated from 1 (not 

confident at all, 0%) to 10 (very confident, 100%) on each item. Mean scores of the 

nine items were calculated for PA task-efficacy score.  

Physical activity barrier-efficacy. The 6-item Physical Activity Barrier-Efficacy 

Scale30 was adopted for schoolchildren (α = 0.84). The scale asked participants to rate 

their confidence level in doing regular PA in the face of various barriers or obstacles 

(e.g. bad weather, depression, work, etc.). Sample items include “How confident are 

you to do PA when you feel fatigued” “How confident are you to do PA at the bad 

weather” Participants rated from 1 (not confident at all, 0%) to 10 (very confident, 

100%) on each item. Mean scores of the 6 items were calculated for the PA barrier-

efficacy score. 

Physical activity enjoyment. The validated 5-item Physical Activity Enjoyment 

Scale for Chinese children was used in this study (Cronbach’s alpha (α) = 0.91).31 

Participants were instructed to rate their agreement with statements on their feeling 

when they do PA (1 = not agree at all, 3 = not sure, 5 = agree at all). Examples include, 

“When I am active, I feel bored; I feel very excited”. The score was averaged after 

reverse recording selective items.  

 

Statistical Analyses  

All statistical analyses were performed using SPSS 22.0 and a two-sided p value 

was set at 0.05. Kolmogorov-Smirnow was conducted to test the distribution and 

outliers of all measures. Differences at baseline and post-test between two groups 

were compared by using independent t-test for normally distributed variables and 

Mann-Whitney U test for abnormally distributed variables. The within-group changes 

were tested by paired t-test and Wilcoxon signed rank test, respectively. The 
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differences of the intervention group relative to control group were calculated by 

univariate analysis in general linear model adjusted for baseline assessment of the 

variable. Adjusted change mean and 95% confidence interval (CI) were reported as 

intervention effect. As sex and age were stratified in the randomization process, they 

were not included in the covariance in analysis.  

Results 

    Eighty children participated in pre and post measures and there was no attrition in 

this study. Most measures were normally distributed except PA enjoyment, and daily 

MVPA at baseline and post-intervention. There were no differences in age and gender 

distribution at baseline between groups (see Table 1). All the measures at baseline 

were equivalent in the intervention and control groups without any significant 

differences (see Table 2). 

 

Intervention Effects on Aerobic Fitness 

Table 2 presents the measures for all outcomes in the two groups at baseline and 

post intervention. Significant increases in VO2max were observed at post-test both 

within two groups. Children’s VO2max within the intervention group increased from 

42.93 (SD: 1.47) ml/kg/min at baseline to 45.21 (SD: 2.15) ml/kg/min after 

intervention, while increased from 42.62 (SD: 1.75) ml/kg/min at baseline to 43.38 

(SD: 2.36) at post-test within the control group. Compared to the control group, 

children in the intervention group had higher VO2max at post-test (t = 3.61, p = 

0.001). For the effect of the 12-weeks of PA intervention using Xbox 360, significant 

group difference was found for VO2max in the intervention group compared to the 

control group (mean (95%CI): 1.58 (0.74, 2.42), F = 13.24, p < 0.001).  
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Intervention effects on physical activity and BMI 

No significant differences were detected for total PA and MVPA at baseline. The 

significant increases in total PA and MVPA were observed at post-test within the 

intervention group (total PA: t = -5.40, p < 0.001; MVPA: p < 0.001) but not within 

the control group (Table 2). Compared to the control group, children in the 

intervention group had higher total PA at post-test (t = 2.15, p = 0.035). No significant 

difference in MVPA was detected at post-test across groups. Significant differences 

were observed for PA in favor of the intervention group (mean (95%CI) for average 

daily total PA: 27.19 (9.33, 45.04), F = 9.19, p = 0.003; mean (95%CI) for average 

daily MVPA: 6.73 (1.70, 11.76), F = 7.09, p = 0.009).  

With children’s growth, BMI both within the intervention and control groups 

increased at post-test. The significant increase was found within the intervention 

group (t = -4.77, p < 0.001) but not within the control group. Comparisons of 

difference between the intervention and control groups were not significant at 

baseline and post-test. The intervention effect with adjusted changes in the 

intervention group relative to the control group was not statistically significant (mean 

(95%CI): 0.22 (-0.46, 0.90), F = 0.40, p = 0.526). 

 

Intervention Effects on Psychological Variables 

There were no significant differences in the tested psychological variables (i.e. 

task-efficacy, barrier-efficacy, enjoyment) at baseline. Compared to the change in the 

control group, participants in the intervention group had increased PA task-efficacy 

(mean (95%CI): 0.54 (-0.27, 1.34)) and enjoyment (mean (95%CI): 0.13 (-0.13, 

0.39)), and decreased PA barrier-efficacy (mean (95%CI): -0.23 (-0.64, 1.12)). At 

post-test, all the measures showed health-beneficial trends although the differences 
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did not achieve statistical significance (PA task-efficacy, F = 1.76, p = 0.189; PA 

barrier-efficacy, F = 0.30, p = 0.584; PA enjoyment, F = 0.99, p = 0.322) (Table 2).  

 

Discussion 

    With the high screen-based activities and low PA level in children, population 

health researchers have begun to develop novel interventions that use technology as 

part of the solution. This study is among the first to provide support for the 

effectiveness of a prescribed AVG intervention on Hong Kong Chinese children’s 

aerobic fitness and PA levels. Findings suggest that AVG play offers an alternative 

means to promote aerobic fitness and PA in Hong Kong children.  

Consistent with the current study, significant increase in peak VO2 have been 

demonstrated in 12 children after 3 months of Wii FitTM use in home setting (mean 

age = 10.1 years).32 Bethea and colleagues33 conducted a pilot study employing a 12-

week dance-based AVG intervention to improve (Dance Dance Revolution (DDR) 

with average use time at 1.12 ± 0.30 hours/day) physical fitness in 8-11-year-old 

elementary school children. Results indicated significant increase in VO2max by 

4.9+9.9% percent at 12 weeks with DDR play up to 3 days/week for approximately 

30 minutes during after school and unlimited access at home. The significant effects 

on VO2max were also observed in the study among overweight children23 and 

adolescents with spinal cord dysfunction.34 Collectively, these studies highlight the 

potential of AVG as an effective instrument to improve children’s aerobic fitness. A 

recent review found that laboratory-based studies with highly controlled basic 

research support that AVGs enhance health indices such as VO2max.35 However, the 

effect size of AVGs on VO2max compared with field-based PA was not clear due to the 

limited studies, which calls for more AVG research on youth’s oxygen consumption in 
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field-settings. RCT studies with larger sample size are warranted and encouraged.  

    Research on the effects of AVG for increasing PA levels has been mixed. Consistent 

with our present study, several studies have demonstrated some improvements in PA 

levels. A UK study reported increases in daily step counts, sustained MVPA, and 

exercise motivation in overweight children aged 8-11 years.36 Maloney and his 

colleagues37 examined the feasibility of an AVG (DDR, 30 minutes/day, 4 days per 

week, in 28 weeks) in young children (mean age = 7.5 years) and demonstrated 

increases in vigorous PA, decreased light PA and a decline in screen time. Trost and 

colleagues17 evaluated a 16-week AVG intervention on PA in 75 overweight and obese 

children. Participants in the program and active gaming group exhibited significant 

increase in MVPA (mean (SD) = 7.4(2.7) min/day) and vigorous PA (2.8(0.9) min/day) 

post intervention. However, others have found no differences in PA.14,38  

Schools in Hong Kong provide an excellent location for this research because 

they have an extensive and complete information technology infra-structure. Based on 

the characteristics of the current study, a fact that the intervention was delivered at 

prescribed time highlights the approach to deliver AVG intervention instead of 

allowing children play in their own arrangement at their free time. It is likely that 

such an approach could be cost-effectiveness to implement into existing physical 

education programs to enhance Chinese children’s aerobic fitness and PA level, 

eventually, overall health.  

In accordance with the course of the intervention, all participant’s BMI in the 

current study increased. Compared to the control group, no significant improvement 

was found. The AVG intervention effect on children’s BMI were mixed. Active 

gaming group exhibited significantly greater reductions in percentage overweight and 

BMI z score after 16-week AVG intervention.17 However, no improvements in BMI 
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and body fat were detected in the studies of Ni Mhurchu et al.14 and Graves et al.39 

among general child population. Compared to the effective AVG programs in body fat 

that followed 3 to 5 sessions per week,40,41 this study was implemented at a relatively 

lower frequency with two sessions per week, which may partly account for this no 

relative improvement in BMI in the treatment group. The review on field-based 

studies demonstrated a small effect size of AVGs on body commotion (Hedge’s g = -

0.22).35 However, BMI is more like a measure of weight status and the fact that youth 

BMI increases may be due to increased weight and height over the course of a study. 

The discrepancy between the finding of this study and the review suggests the 

additional measures of body composition should be considered to examine the AVGs 

effect in body fat and adiposity, such as body fat percentage, skin fold, underwater 

testing and waist circumference. 

While improvements in PA levels and aerobic fitness were elicited in the 

treatment group, other expected changes (e.g. improvement in PA-related 

psychological correlates) were not apparent. Several previous studies found the 

positive effect of AVG on self-efficacy in children of Western countries.19,20 Staiano 

and Calvert16 demonstrated the positive benefits of AVG on children’s physical, social 

and cognitive domains. British children changed their negative perception towards 

AVG into positive attitude that they saw AVG is an attractive opportunity to replace 

traditional PA especially for those non-exercisers.36 The review of Gao and 

colleagues35 also indicated the positive effect sizes for self-efficacy (Hedge’s g = 0.50) 

and likeing/enjoyment (Hedge’s g = 0.25). Even the health-beneficial trends (i.e. 

decreased PA barrier efficacy and increased PA task efficacy and enjoyment) were 

observed, however, the significant treatment effect was not examined in Hong Kong 

Chinese children, which suggested the further exploration of AVG on psychosocial 
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factors to PA among different ethnic populations. Furthermore, existing studies 

reported children’s enjoyment of AVG play but not for general PA.42,43 The lack of 

intervention effect on PA enjoyment may also indicate the discrepancy of AVG and 

real PA perceived by children, in which there may be the gap transferred from the 

specific enjoyment stimulated by AVG to the enjoyment of real PA. Additionally, the 

6-item PA barrier scale and 5-item enjoyment scales were adopted in the study. Given 

the number of items, the sensitivity of the measures for this age range may be limited. 

The measures with more sensitivity should be further considered in Chinese children.  

Strengths of this study include the randomized controlled design, allocation 

concealment, adequate statistical power, and an objective measure of physical activity 

and body mass. However, limitation of the study should be warranted. In the current 

study, measures were only examined post intervention and no follow-up test was 

conducted. It is unclear whether the short-term effect of the AVG on aerobic fitness 

and PA level could be maintained overtime. When developing interventions to 

decrease sedentary time and/or increase PA, Marshall et al.44 recommended that the 

context of the preferred activity should be maintained. Radon and colleagues45 found 

that the AVG usage frequency and duration declined significantly during the 

intervention. More studies are needed to disclose the sustainability issue in 

application of AVG to health. Furthermore, all participants in this study were from one 

school which may limit generalizability to other schools as they may have a different 

culture, social economic status, school policy and approaches in prompting PA in 

students. Lastly, to build up the full evidence of AVGs in Chinese Children, future 

research could also integrate a variety of AVG (e.g., DDR, Wii games) to provide 

more choices at multiple school sites. 

 



18 
 

Conclusions 

 A 12-week (60min x twice per week) school-based AVG intervention improved 

physical fitness and PA in Hong Kong Chinese children. AVG play could provide an 

alternative means to engage children PA within school settings. But the intervention 

effect on PA-related psychological correlates should be further explored. 

 

Implication for school health 

 A PA school-based AVG intervention showed the positive effects on Chinese 

children’s physical fitness and PA levels. This study provided cultural appropriate 

strategy and important ideas regarding the feasibility of using AVG as a 

supplementary and alternative means to promote aerobic fitness and PA. In the high 

density city like Hong Kong, AVG is a promising intervention to enhance school 

children’s physical fitness and physical activity in the school setting and could be an 

cost-effective approach to implement into existing physical education programs to 

enhance Chinese children’s aerobic fitness and PA level, eventually, overall health.  
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Figure 1. A CONSORT statement of participants flow 
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Table 1. Children’s gender and age distributions at baseline  

 Overall 
(n = 80) 

Intervention 
(n = 40) 

Control  
(n = 40) 

Statistics 
(χ2) p value 

Gender, n (%)     
   Males 55 (68.8) 29 (72.5) 26 (65.0) 0.524 0.469    Female 25 (31.3) 11 (27.5) 14 (35.0) 
Age (years), n (%)     
   8-9 62 (77.5) 31 (77.5) 31 (77.5) 4.317 0.229    10-11 18 (22.5) 9 (22.5) 9 (22.5) 
 



 

 
 

Table 2. AVG intervention effect on the study variables   

 Intervention 
group (n=40) 

Control group 
(n=40) p# 

Adjusted change¶ 

 
 Mean (SD) Mean (SD)  Mean (95%CI) 
VO2max (ml/kg/min)     
  Baseline  42.93 (1.47) 42.62 (1.75) 0.391  
  Post-test  45.21 (2.15) 43.38 (2.36) 0.001 1.58 (0.74, 2.42)*** 

    p†:Post-test vs. Baseline <0.001 0.010   
Total PA (min/day)     
  Baseline  99.84 (31.98) 108.58 (41.92) 0.297  
  Post-test  134.89 (46.32) 112.99 (44.73) 0.035 27.19 (9.33, 45.04)** 

    p†:Post-test vs. Baseline <0.001 0.459   
MVPA (min/day)     
  Baseline  19.20 (7.50) 20.36 (8.50) 0.427  
  Post-test  29.33 (14.67) 23.71 (12.40) 0.110 6.73 (1.70, 11.76)** 

    p†:Post-test vs. Baseline <0.001 0.051   
Body mass index (BMI, kg/m2)    
  Baseline  19.41 (3.63) 19.75 (3.61) 0.677  
  Post-test  19. 95 (3.78) 20.04 (3.51) 0.913 0.22 (-0.46, 0.90) 

    p†:Post-test vs. Baseline <0.001 0.384   
PA task efficacy     
  Baseline  6.37 (2.23) 6.84 (2.26) 0.356  
  Post-test  6.89 (2.04) 6.63 (2.40) 0.598 0.54 (-0.27, 1.34) 

    p†:Post-test vs. Baseline 0.182 0.384   
PA barrier efficacy     
  Baseline  5.10 (2.39) 4.83 (2.74) 0.639  
  Post-test  5.18 (2.31) 5.31 (2.17) 0.797 -0.24 (-1.12, 0.64) 

    p†:Post-test vs. Baseline 0.855 0.210   
PA enjoyment     
  Baseline  4.16 (0.55) 4.24 (0.65) 0.377  
  Post-test  4.24 (0.66) 4.16 (0.70) 0.630 0.13 (-0.13, 0.39) 

    p†:Post-test vs. Baseline 0.422 0.767   
Notes: 
#  p-value for comparison between groups by Mann-Whitney U test for MVPA and PA enjoyment, and by 

independent t-test for other variables. 
†  p-value for comparison within groups by Wilcoxon matched-pair signed rank test for MVPA and PA 

enjoyment, and by paired t-test for other variables.  
¶  Adjusted change mean and 95% confidence interval (CI) are the differences of the intervention group 

relative to control group by univariate analysis in general linear model adjusted for baseline assessment 
of the variable. 

* p < 0.05, ** p < 0.01, *** p <0.001 
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