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Abstract 1 

Objectives: Despite the benefits of physical activity (PA), a significant proportion of children do 2 

not meet physical activity guidelines. However, most studies were among secondary-school-aged 3 

youth and relied on PA self-report. Additionally, information regarding children’s PA behaviours 4 

during specific segments of day/week are not usually collected. This study, therefore, 5 

investigated the level and pattern of PA among fifth-grade students in Ho Chi Minh city 6 

(HCMC), Vietnam. 7 

Study design: A complex cross-sectional survey was conducted on a representative sample of 8 

619 fifth-grade students in eight public schools in urban areas of HCMC in 2016. 9 

Methods: Demographic/anthropometric characteristics were measured using standard protocols. 10 

PA was measured using pedometers. After-school activities were measured using the Previous 11 

Day Physical Activity Recall questionnaire. Survey procedures with sampling weights were used 12 

for analyses. 13 

Results: Approximately 18% children met the physical activity guideline; 52.7% were 14 

overweight/obese. On average, students recorded about 8800 steps/day. Boys were more active 15 

than girls at school and on weekdays. Students were more active at school on PE days vs. non-16 

PE days, and weekdays vs. weekends. Overweight/obese students were more active at school on 17 

PE days. After-school physical activities differed between boys and girls, while sedentary 18 

activities were popular among both genders. 19 

Conclusions: A majority of fifth-grade students had insufficient PA levels. Patterns of PA are 20 

different at various times during the day and week. The finding emphasized an urgent need for 21 

interventions to improve children’s PA and obesity in this area. 22 

23 
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Introduction 25 

Physical activity (PA) is an important factor influencing health. In children, PA is associated 26 

with multiple health-related benefits including cardio-metabolic, skeletal, muscular, and mental 27 

health.1-3 Despite the benefits, significant proportions of children/youth do not meet the physical 28 

activity guideline (PAG) of engaging in daily moderate-to-vigorous PA (MVPA) for 29 

≥60minutes/day.2 The percentage of meeting the PAG is 42% (6-11 years) in the U.S4, 19% (5-30 

17 years) in Australia5, and 23% (11 years) in European countries.6  31 

 32 

PA levels are also low among youth from low to middle-income countries (LMIC). Data from 33 

the 34 LMICs indicated that on average, <25% youth (13-15 years) met the PAG.7 Other studies 34 

showed the percentages were 23.3% (aged 6-17 years) for Thailand8 and 66% (aged 13-17 years) 35 

for Dhaka city, Bangladesh.9 Although, national data on children’s PA are unavailable in 36 

Vietnam, the percentage of students (11-16 years) self-reporting having ≥3 bouts of vigorous 37 

activity for ≥20 minutes/week, or ≥5 bouts of moderate activities for ≥30 minutes/week in urban 38 

areas of HCMC in 2004 was 75.7%.10 However, most studies were among secondary-school 39 

aged youth (i.e. >11years) and relied on PA self-report, with the exception of the U.S data that 40 

used accelerometers. Therefore, there is a lack of population-based studies among primary-41 

school-aged children measuring PA objectively.  42 

 43 

Although it is important to have estimates of daily PA levels, there is also a need for information 44 

regarding children’s PA behaviours during specific segments of the day/week which are not 45 

usually collected by public health surveillance systems.11 This information, if available, is 46 

critical, particularly for LMIC, in assisting policymakers to identify, plan and allocate resources 47 
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to areas with top priority. The information can also be used by schools to inform their revision or 48 

for the establishment of policies. This study, therefore, was conducted to investigate the level 49 

and pattern of PA among fifth-grade students in HCMC, Vietnam.  50 

 51 

Methods 52 

Study design and population 53 

A cross-sectional survey using a two-stage stratified cluster sampling was conducted between 54 

January and September 2016. Public schools with more than two fifth-grade classes in urban 55 

areas of HCMC were eligible to participate. These schools were stratified into “nationally 56 

recognized schools” and “not nationally recognized schools” and then into “high socio-economic 57 

status (SES)” and “low SES”. National recognition is awarded to schools meeting criteria set by 58 

the Ministry of Education and Training12 including number of classes and students, area of a 59 

class and playground, and infrastructure/equipment for teaching and learning. The classification 60 

for SES was based on the statistics of HCMC13 and used in previous studies.10,14 In each stratum, 61 

two schools were randomly selected using a probability-proportional-to-size method. The 62 

number of selected schools, therefore, was eight including two half-day (7:00am-11:00am) and 63 

six full-day schools (7:00am-4:00pm). Four fifth-grade classes (five classes in one school and 64 

three for another school) were randomly selected from each school. A total of 32 classes were 65 

selected.  66 

 67 

All students in the selected classes were invited to participate. Written consent forms were 68 

obtained from the parents. Written approvals from the schools and the HCMC Department of 69 
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Education and Training were also obtained. Ethics approval from Queensland University of 70 

Technology Human Research Ethics Committee was also obtained (1500000549).  71 

 72 

Measurement 73 

Research assistants were recruited from the University of Medicine and Pharmacy at HCMC and 74 

formally trained on data collection procedures before data collection. Students self-reported age 75 

and gender. Student’s height and weight were measured at school following the methods outlined 76 

by WHO.15 Weight was measured to the nearest 0.1 kg without shoes and heavy clothing using 77 

an electronic scale (Tanita BF 571, Japan). Standing height was measured twice to the nearest 78 

0.1cm without shoes, or caps/hair ornaments using a stadiometer; BMI calculated by 79 

weight(kg)/height(m)2 was used to classify students as overweight (z-score>1) obese (z-80 

score>2), or underweight (z-score<-2). Details on this calculation have been published 81 

elsewhere.16 82 

 83 

The Previous Day Physical Activity Recall (PDPAR) was used to collect data on students’ after-84 

school activities using procedures described by Trost.17 The PDPAR is a self-report instrument 85 

designed specifically for the cognitive abilities of children and adolescents. To help children and 86 

adolescents recall their past behavior more accurately, the previous day is divided into 30-minute 87 

time blocks that, in turn, are grouped into broader time periods such as morning, lunchtime, 88 

afternoon, and evening. To further enhance recall accuracy, the instrument provides a numbered 89 

list of commonly performed activities grouped into the following broad categories: eating, 90 

sleeping/bathing, transportation, work/school, spare time, physical activities, and sports. To help 91 

students rate the intensity of the reported physical activities, the instrument includes cartoon 92 
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illustrations depicting light, moderate, hard, and very hard activities18. As schools closed at 93 

different times, the after-school time started at 4:00pm/4:30pm instead of 3:30pm. The PDPAR 94 

has been validated in fifth-grade17 and 7-12-grade U.S students.19 A modified version was also 95 

validated in Singaporean adolescents.20 Depending on the end time of school, student completed 96 

fourteen to fifteen 30-minute blocks. Students with >4 incompatible responses between an 97 

activity and its intensity (e.g. the activity is sleeping and the intensity is hard) or four blocks of 98 

missing values were excluded. 99 

 100 

Pedometers (SW200), which are cost-effective and provide valid measurement of PA among 101 

children, were used to record steps.21 The pedometer protocol from Rowe22 was modified and 102 

used. Pedometers were worn for seven days. Students recorded steps on reporting cards at the 103 

beginning and end of school during weekdays, but only once in the morning during weekends. 104 

Text messages were sent to parents to remind students to wear pedometers and record the step 105 

counts.  106 

 107 

Data preparation 108 

Step data were entered into Excel spreadsheets, scrutinized, and corrected as follows: 1) if 109 

students forgot to wear pedometers in the morning, the step count on the following morning was 110 

corrected to be that of the previous morning as they were asked not to wear pedometers for the 111 

rest of the day; 2) if a step count on the following morning was smaller than the count on the 112 

previous evening, the count in the morning was set to a sum of two counts as students may have 113 

reset the count; 3) if pedometers stopped working during school and were fixed that evening, 114 

daily steps and school steps for that day were set to missing; 4) if a student was absent in the 115 
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morning but was at school in the afternoon, the step count was set to missing for that evening 116 

and the following morning. 117 

 118 

As literature regarding thresholds for outliers is scarce, a statistical package in R 119 

(ROBUSTBASE) incorporating “medcouple”, a robust measure of skewness, was used to draw 120 

adjusted boxplots. Based on graphical analyses (using a criterion of 2.5 times interquartile 121 

range), outliers were identified as follows. For full-day schools, thresholds were 200-19,077 122 

(home steps) and 108-19,565 (school steps); for half-day schools, thresholds were 500-29,364 123 

(home steps) and 102-11,704 (school steps). For daily steps, the same threshold of 1,000-32,183 124 

steps was applied for full-day and half-day schools. As a result, 2.25% of daily step data (119 125 

data points), 0.94% home step data, and 0.21% school step data were excluded. 126 

 127 

Intraclass correlation coefficients (ICC) and the Spearman Brown prophecy formula were used to 128 

determine the number of days needed to achieve a reliability of 0.75, which is four days. Given 129 

the difference in average step counts between weekdays and weekends, those with ≥3 weekdays 130 

and one weekend day of daily step data were included. 131 

 132 

Statistical analysis 133 

Sampling weights were used to account for difference in selection probability and non-responses. 134 

PROC SURVEYMEANS/SURVEYFREQ in SAS v9.4 were used to generate weighted 135 

descriptive statistics. As 12,000 steps/day is considered a benchmark for meeting the PAG of 60 136 

MVPA minutes/day23, this percentage was also calculated. The prevalence of after-school 137 
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activities was also examined. These statistics were presented by gender and weight status with 138 

95% confidence intervals (CI).  139 

 140 

PROC SURVEYREG/PROC SURVEYLOGISTIC were used to test differences between PA 141 

outcomes with gender and weight status, and differences between weekdays step vs. weekend 142 

steps, and PE-day steps vs. non-PE-day steps. Differences between school steps vs. out-of-school 143 

steps were tested for full-day and half-day schools. Taylor series linearization was used for 144 

variance estimation. P-values were two-sided and considered significant if <0.05. 145 

 146 

Results 147 

Among 1235 students invited to participate, 757 consents were obtained generating a response 148 

rate of 61.3%. However, 619 students (81.8%) with ≥3 weekdays and one weekend day of 149 

pedometer data were included in the analysis. Average students’ age was 10.4 years ranging 150 

from 9.7 to 12.6 years. Although boys (52.8% of the sample) were not different from girls in age 151 

and height, they had higher weights and BMIs. More than half were classified as 152 

overweight/obese (OW/OB). The prevalence of obesity was greater in boys than girls. 153 

 154 

PA level 155 

On average, students recorded about 8800 steps/day; 5500 steps (full-day) and 2300 steps (half-156 

day) at school; 9400 steps (full-day) and 8900 steps (half-day) on weekdays; 8300 steps (full-157 

day) and 8200 steps (half-day) on weekends; 10100 steps (full-day) and 8600 steps (half-day) on 158 

PE days; and 9100 steps (full-day) and 8900 steps (half-day) on non-PE days. There was no 159 

difference in daily steps between full-day and half-day students.  160 
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 161 

The numbers of steps/day and percentages of students meeting the PAG are presented by gender 162 

in Figure 1. Boys recorded more steps than girls (p<0.01). Approximately 18% of students met 163 

the PAG. Boys were more likely to meet the PAG than girls (OR=2.3, 95% CI = 1.1, 4.5). 164 

 165 

INSERT FIGURE 1 NEAR HERE 166 

 167 

OW/OB and non-overweight students respectively recorded about 9300 and 8500 steps/day in 168 

full-day schools; and 8600 and 8800 steps in half-day schools. Percentage of non-overweight and 169 

OW/OB students meeting the PAG respectively was 21.6% and 15.3% for all schools. 170 

Associations between weight status and PA were insignificant.  171 

 172 

PA patterns 173 

Differences in PA levels by gender and weight status are presented in Table 1. Boys were more 174 

active than girls at school and on weekdays (including PE and non-PE days) but not at home and 175 

on weekends. OW/OB students were not more active than non-overweight students with the 176 

exception of average school steps on PE days when OW/OB students were significantly more 177 

active.   178 

 179 

INSERT TABLE 1 NEAR HERE 180 

 181 

Differences in PA levels between segments are presented in Table 2. In general, full-day students 182 

were more active at school and on weekdays (including PE and non-PE days) compared to home 183 
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and weekends. Half-day students were more active at home compared to school. Although the 184 

difference between average school steps on PE and non-PE days was insignificant for half-day 185 

students, the difference was significant combining full-day and half-day schools (p<0.05).  186 

 187 

INSERT TABLE 2 NEAR HERE 188 

 189 

 190 

After-school activities 191 

Among 757 students in the original sample, nine did not return the PDPAR and 35 had >4 192 

response errors. A total of 44 (5.8%) questionnaires were excluded from the PDPAR analysis. 193 

Percentages of students reporting participation in common activities (≥ one 30-min block) during 194 

after-school period are presented in Figure 2. Activities were grouped into domains of studying, 195 

spare time use, and sports/PA. Three-quarters reported doing homework and approximately 40% 196 

attending private tutoring. Most (86%) reported watching TV/movies; <50% reading; and about 197 

one-third playing video games, using the computer/internet, or listening to music. Physical 198 

activities were reported including bicycle riding (31%), walking (30%), and jogging/running 199 

(29%). Popular sports among girls were rope jumping (24.4%) and badminton (23.5%); among 200 

boys were soccer (28.5%), shuttlecock (16.7%), and badminton (15.7%). 201 

 202 

Percentages reporting undertaking at least one PA/sport during the after-school period were 203 

79.4% (95% CI=63.4%, 95.4%), 80.2% (95% CI=62.9%, 97.5%) for boys and 78.5% (95% 204 

CI=64.2%, 92.9%) for girls. When walking and jogging were excluded, percentages were 64.9% 205 
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(95% CI=51.0%, 78.7%), 68.9% (95% CI=57.5%, 80.3%) for boys and 60.4% (95% CI=46.1%, 206 

74.7%) for girls.  207 

 208 

INSERT FIGURE 2 NEAR HERE 209 

 210 

Discussion 211 

The results showed that a majority of fifth-grade students (82%) in urban schools in HCMC were 212 

not sufficiently active. Although it is difficult to compare the PA level among studies given 213 

discrepancies in methodologies and students’ ages, students in HCMC have lower daily steps 214 

than those in studies conducted in the U.S, Australia, and New Zealand.24-27 The percentage of 215 

students meeting the PAG was also smaller than those in Australia (40%)28, the U.S (42%)4, and 216 

Bangladesh (Dhaka city).9 The percentage, however, is similar to those reported in a study of 39 217 

high income countries (23% children aged 11 years6), Indonesia and Myanmar (about 20% 218 

children aged 13-15 years7), Thailand (23.3% children aged 6-17 years).8 This result supports 219 

findings from an adolescent study in 2004 that students in urban areas of HCMC were not 220 

sufficiently active.10 It indicates that effective interventions are urgently needed to improve 221 

children’s PA. 222 

  223 

The findings are also consistent with current literature that boys are more active than girls.29-31 224 

Explanations are that girls may enjoy PE classes less than boys32, and be less likely to participate 225 

in organized sports than boys.33 In support of this hypothesis, the PDPAR data showed that the 226 

percentage of girls participating in at least one after-school sport was lower than boys. However, 227 

it is worth noting that no significant difference between boys and girls was found for home steps 228 
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and weekend steps when sport participation typically occurs. As our study was not designed to 229 

test this hypothesis, data including frequency/length of sport attendance were not collected; 230 

therefore, a firm conclusion cannot be made. Lack of social support may be another reason for 231 

girls to have less PA, as studies found boys perceive more peer support34 and parental support 232 

than girls.35 Although interventions for both genders are needed, additional efforts to improve 233 

girls’ PA are required given that compliance to the PAG among girls was only half of that among 234 

boys. Gender-specific interventions, especially school interventions may be more effective as PA 235 

patterns at school and on weekdays were different for boys and girls.   236 

 237 

The result also showed that full-day students undertook about 62% of their daily steps at school. 238 

They also accumulated more steps in school than out-of-school, which is contrary to findings 239 

from previous studies.25,26,36,37 However, the difference is likely due to the longer time full-day 240 

students in HCMC spend at school (9 hours). Assuming that students in the previous studies 241 

spent six hours at school, they had more average steps/hour at school than those in this study. 242 

This suggests that more could be done to improve students’ PA level during school in HCMC.  243 

 244 

Consistent with previous studies, full-day students were more active on school days vs. 245 

weekends.24,27,38,39 Although the association was insignificant for half-day students, average 246 

weekday steps were higher than that on weekends. This emphasizes the need for additional 247 

interventions targeting students’ activities during weekends.  248 

 249 

Our study also showed that PE positively contributed to students’ PA which is consistent with a 250 

conclusion from a previous review.40 However, contribution of PE to students’ PA was greater 251 
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for full-day vs. half-day schools (about 1100 vs. 700 steps/day), and boys vs. girls (about 1100 252 

vs. 750 steps/day). This improvement was also smaller compared to the finding of a U.S. study in 253 

which the least, moderate, and most active children recorded about 1700, 1100, and 2500 more 254 

steps on school PE days, respectively.41 Therefore, adjustments to the PE program could be made 255 

to improve effectiveness of PE, especially in half-day schools. More girl-friendly activities also 256 

need to be included to help girls be more active. 257 

 258 

Although more than half of students were classified as OW/OB in this study, there were no 259 

differences in the level and pattern of PA between OW/OB and non-overweight, with the 260 

exception of average school steps on PE days. This finding is contrary to previous studies which 261 

reported OW/OB children to be less active37,42-45, but consistent with the results of a review of 262 

reviews concluding that BMI was not associated with PA.46 In fact, OW/OB students 263 

accumulated significantly more school steps than non-overweight students on PE days. Although 264 

speculative, it may be that the OW/OB students received more attention and support from PE 265 

instructors, who may encourage or provide them with more opportunities to be active than non-266 

overweight students. Efforts should be focused not only on the PE curriculum but also on 267 

creating school health policies which encourage all school staff to provide opportunities and 268 

support for students to be involved in more PA.   269 

Finally, the PDPAR results showed that the most common sedentary activities reported by 270 

students during the after school period were homework and watching TV/movies. Boys were 271 

more likely to report playing video games and talking on the phone, while girls were more likely 272 

to report listening to music. Although bicycling, walking, and jogging/running were popular 273 

among both genders, playing badminton and rope jumping were the most prevalent after-school 274 
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sports reported by girls whereas playing soccer and shuttlecock were by boys. If an intervention 275 

is going to target after-school activities, it may do so specifically for boys and girls, and these 276 

activities are good candidates for consideration.  277 

 278 

Strengths and limitations 279 

This is the first population-based study among primary school students in Vietnam using 280 

pedometers to objectively measure PA. The sample was relatively large and representative of 281 

urban areas of HCMC. The response rate was acceptable at 61.3%. However, the study has some 282 

limitations. First, as SW200 can only record steps, the intensity of activity was not measured. 283 

Recall bias may also be possible with self-reported data on after-school activities. As the sample 284 

was drawn from public urban schools, the findings are not generalizable to rural and 285 

international/private schools. However, majority of schools in HCMC are public schools. The 286 

study also did not collect PA data for segments of weekend days and therefore was not able to 287 

make comparison between segments on weekend days as well as between weekdays and 288 

weekend days. Finally, it was not possible to collect data during the summer holidays; therefore, 289 

the results only represent a school year not a whole year. 290 

 291 

Conclusion 292 

A majority of fifth-grade students in public schools from urban areas in HCMC did not have 293 

sufficient PA levels. Boys were more active than girls at school and on weekdays. Full-day 294 

students accumulated a majority of steps at school whereas half-day students did so at home. 295 

Students were more active during weekdays compared to weekends, but the association was only 296 

significant among full-day students. Students were more active at school on PE days compared 297 
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to non-PE days. OW/OB students were more active at school on PE days. After-school physical 298 

activities were different between boys and girls, while sedentary activities such as studying were 299 

popular among both genders.  300 

 301 

This study emphasized an urgent need for interventions to improve not only children’s PA, but 302 

reduce excess adiposity given that more than half of the students were considered OW/OB. As 303 

Vietnam is undergoing a nutrition transition and rapid urbanization, the situation could worsen 304 

unless effective interventions are implemented. To improve effectiveness, future PA 305 

interventions would have general components targeting all students but also specific components 306 

for each gender.  307 

 308 

In addition, the findings have a number of important implications for school health policy, 309 

educators, and PE instructors in HCMC. Schools may want to establish a comprehensive school 310 

PA program that coordinates multiple components including quality PE, PA before, during, and 311 

after school, staff involvement, and family and community engagement47. Although this program 312 

could be developed and implemented by PE instructors, classroom teachers and other staff also 313 

play an important role so that PA opportunities are integrated into academic classes and breaks. 314 

This program should also create an active school environment where school staff serve as role 315 

models for students and to provide strong social and cultural support for all.  316 

 317 

Finally, future research may examine ways to improve the PA engagement of girls; examine 318 

school factors besides PE that contribute to the gender gap in PA; test the hypothesis that 319 

OW/OB students are more active at school due to PE; and collect data for PA segments on 320 
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weekend days. Given that obesity is quite prevalent in big cities in Vietnam, parents and 321 

teachers, may be aware that they need to provide more support for obese students to be more 322 

active. This is also an interesting finding that may need further studies.  323 

  324 

  325 
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