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A B S T R A C T

Studies investigating correlates of physical activity (PA) using objective PA measurements among primary school-
aged children are limited in Asia, particularly Vietnam. This study examined psychosocial and environmental
factors associated with PA among fifth-grade students in eight primary schools in Ho Chi Minh city, Vietnam.
Bivariate analyses showed that for every month increase in students’ age, an increase of 66 steps/day (p<0.05)
was found; boys had 1442 more steps/day than girls (p<0.001); and students from lower income households had
1169 steps/day less than those from higher income households (p<0.01). For every unit increase in self-efficacy,
perceived social influences, intention to be physically active, and parental support for PA, an increase of 220, 200,
522, and 117 steps/day (p<0.01) was found respectively. In multivariable analysis, only intention and parental
support for PA remained significant (p<0.01). About 21% of variation in daily steps was explained by de-
mographic characteristics and an additional 13% by psychosocial influences. In conclusion, intention to be
physically active and parental support are important factors and should be considered when designing PA in-
terventions in school/community-based settings.
Introduction

Physical activity (PA) has multiple health-related benefits among
children including cardiometabolic, skeletal, and mental health.1,2

Despite the benefits, a majority of children/youth in high and lower
middle-income countries (LMIC) do not meet the physical activity
guideline of engaging in daily moderate-to-vigorous PA (MVPA) for
�60min/day.3 In Vietnam, data from the Global School-based Student
Health Survey, conducted between 2003 and 2007 byWHO, showed that
18.2% of adolescents aged 13–15 years were not active.4 Although na-
tional data on children's PA are unavailable, only about 18% of children
in urban areas of Ho Chi Minh City (HCMC) met the PA recommenda-
tion.5 There was also evidence that PE programs in Vietnam did not
provide students with sufficient time engaging in MVPA.6

Previous studies have shown that factors associated with PA in chil-
dren ranged from intra-personal and inter-personal to the environmental
versity, Rockhampton, Australia.
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level.7 These factors included self-efficacy, intention to be physically
active, perceived barriers, parental support, facility access, time spent
outdoors, public transportation, traffic density/speed, and crime.8–12

However, most studies were conducted in the U.S or other high-income
countries and the extent to which the results can be generalised to
Vietnamese children has not been investigated. As many LMIC are in
economic and epidemiologic transition due to urbanization, moderni-
zation and mechanization resulting in a more sedentary lifestyle,13 in-
formation about PA correlates among children in LMIC are urgently
needed so that effective interventions that are culturally and contextually
appropriate can be designed and implemented.

The purpose of this study was to identify factors associated with PA
among fifth-grade students in HCMC, Vietnam. The study is significant
given that understanding the cultural context in which PA occurs is
important and there is a lack of research investigating PA correlates using
objective PA measurements among primary school-aged children, not
. on behalf of KeAi. This is an open access article under the CC BY-NC-ND license

mailto:q.to@cqu.edu.au
http://crossmark.crossref.org/dialog/?doi=10.1016/j.smhs.2020.02.002&domain=pdf
www.sciencedirect.com/science/journal/26663376
www.keaipublishing.com/en/journals/sports-medicine-and-health-science/
https://doi.org/10.1016/j.smhs.2020.02.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.smhs.2020.02.002
https://doi.org/10.1016/j.smhs.2020.02.002


Table 1
Characteristics of participants.

Subsample Total sample

n % or mean (SE) n % or mean (SE)

Age (months) 619 125.0 (2.3) 757 125.1 (2.1)
Height (cm) 617 139.8 (1.4) 754 140.0 (1.3)
Weight (kg) 617 38.6 (1.1) 754 38.9 (1.1)
BMI (kg/m2) 617 19.6 (0.2) 754 19.6 (0.2)
Weight status 617 754
Thin 13 1.9 16 2.1
Healthy 236 45.4 281 44.4
Overweight 190 28.5 235 29.3
Obese 178 24.2 222 24.2

Primary caregiver 543 635
Father 72 15.4 89 16.6
Mother 419 76.2 489 75.5
Grandparent 38 5.7 43 5.7
Other 14 2.7 14 2.2

Survey respondent 537 628
Father 134 25.9 160 26.7
Mother 381 69.5 443 68.9
Grandparent 12 2.1 14 2.4
Other 10 2.5 11 2.1

Respondent's age (years) 479 39.4 (0.4) 559 39.6 (0.4)
Respondent's education 540 632
Below elementary school 27 6.8 30 6.6
Below middle school 75 18.5 85 18.8
Below high school 76 18.0 96 19.2
High school graduate 161 32.8 184 31.2
Undergraduate degree 167 20.3 199 20.7
Graduate degree/above 34 3.7 38 3.4

Monthly household income 495 578
<4 million VND 74 19.7 82 20.3
4 - <10 million VND 173 43.4 202 42.1
10 - <20 million VND 130 21.2 158 22.8
20 - <30 million VND 58 7.0 68 6.8
�30 million VND 60 8.7 68 8.0

#people in the house 533 623
2–3 people 59 11.2 73 13.6
4–5 people 295 62.7 342 61.6
6–8 people 123 20.6 146 19.6
9 or more 56 5.5 62 5.2

#children in the house 531 622
1 child 135 27.2 163 27.9
2 children 276 53.0 320 53.0
3 children 69 12.7 80 12.3
4 or more 51 7.1 59 6.8

Tutoring after school (yes) 323 56.2 376 55.1
Walk/bike to school (yes) 79 18.1 93 16.4

Table 2
Average scores of scales on psychosocial and environmental influences.

Total Girl Boy

Maximum
score

n mean
(SE)

n mean
(SE)

n mean
(SE)

Self-efficacy 16 618 9.0
(0.1)

310 9.1
(0.1)

308 9.0
(0.2)

Perceived
social
influences

8 616 4.6
(0.4)

308 4.7
(0.4)

308 4.4
(0.4)

PA beliefs 16 615 12.3
(0.1)

311 12.3
(0.1)

304 12.2
(0.1)

Parental
support

25 524 10.6
(0.6)

279 9.8
(0.5)

245 11.3
(0.5)

Parental
perceived
safety

35 513 19.0
(0.2)

277 19.2
(0.4)

236 18.8
(0.7)
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only in Vietnam, but also in Asia.

Methods

Study design and population

This cross-sectional study was conducted between January and
September 2016 among fifth-grade students and their parents in primary
schools in HCMC, Vietnam. Public primary schools in urban areas of
HCMC with at least two fifth-grade classes were included in the sampling
frame. The number of schools eligible for participating in the study was
304 schools. Schools were stratified into “nationally recognized schools”
and “not nationally recognized schools” and then into low and high
socio-economic status (SES). National recognition is awarded to schools
meeting criteria set by the Ministry of Education and Training14

including number of classes and students, dimension of classrooms and
playground, and available infrastructure/equipment for teaching. Na-
tional recognition was not based on academic outcomes. The classifica-
tion for SES was based on the statistics report of HCMC.15 Within each
stratum, the number of schools was 3 (National Recognition - High SES),
21 (National Recognition – Low SES), 54 (Not National Recognition –

High SES), and 226 (Not National Recognition – Low SES). A
34
probability-proportional-to-size method based on the number of students
at each school was used to randomly select eight schools with two schools
selected from each stratum.

Three to five fifth-grade classes were randomly selected from within
each school. All students in these classes were eligible. Written consent
was obtained from parents. Written approvals from the schools and the
HCMC Department of Education and Training were also obtained. Ethics
approval was gained from Queensland University of Technology Human
Research Ethics Committee (1500000549).
Measurement

Demographic and anthropometric variables
Gender was self-reported by students and age was calculated in

months. Students' height and weight were measured using standard
methods.16 Body Mass Index (BMI) was calculated by weight(k-
g)/height(m)2. Students were classified as overweight (z-score>1), obese
(z-score>2), or underweight (z-score<�2) using the WHO Child Growth
Standards.17 Parent's completed a questionnaire measuring age, highest
level of education, number of household residents, number of children in
the house, household monthly income, and whether their child attended
private tutoring classes.

Physical activity
Pedometers (Digiwalker SW200) were used to record daily steps. A

seven-day protocol18 was modified and used. Students recorded steps on
reporting cards at the beginning and end of school, but only once in the
morning during weekends. Parents received text messages to remind
students to wear pedometers and record the step counts. After calculating
the singe day ICC for step counts, the number of monitoring days needed
to achieve a reliability of 0.75 was found via the Spearman-Brown
prophecy formula to be four. Given the difference in PA between week-
days and weekends, students with �3 weekdays and one weekend day of
daily step data were included in the analyses.

Psychosocial variables
Self-efficacy, perceived social influences, and PA beliefs were

measured using modified scales.19 The self-efficacy scale has 16 items
asking i) whether students have support from parents/other adults or
friends for PA; ii) whether students are confident to overcome barriers to
PA; and iii) whether students have positive alternatives to PA. The
perceived social influences scale has 8 items to assess influences of family
and friends on PA. The PA beliefs scale has 16 items asking students
about consequences of being physically active. Responses for each item
were recorded using dichotomous yes/no format.

Intention to be physically active was measured by one question with
five response options: “During my free time on most days: i) I am sure I
will not be physically active; ii) I probably will not be physically active;



Table 3
Bivariate associations between daily steps and other variables.

n Coefficient (95%
CI)

p

Demographic/anthropometric variables
Student's age (months) 619 66 (1, 131) 0.045
Gender (male vs. female) 619 1442 (925, 1959) <0.001
BMI 617 17 (�54, 90) 0.632
Parent's age (years) 479 �41 (�87, 3) 0.070
Parent's education (Below high school vs.
high school/above)

540 �492 (�1129,
145)

0.130

Household monthly income (<20 million
VND vs. 20 million/above)

495 �1169 (�1870,
�468)

0.001

# of residents 533 7 (�119, 135) 0.904
# of children 531 146 (�135, 427) 0.308
Attend private tutoring vs. Not 450 58 (�661, 778) 0.873

Psychosocial variables
Self-efficacy 618 220 (128, 313) <0.001
Perceived Social Influences 616 200 (65, 335) 0.004
Beliefs 615 64 (�31, 160) 0.189
Intention 595 522 (244, 801) <0.001
Parental support for PA 524 117 (61, 174) <0.001

Environmental variables
Walk/bike to school vs. Not 608 �7 (�817, 801) 0.985
Parental perceived safety 513 �11 (�74, 53) 0.732

Table 4
Multivariable associations between daily steps and psychosocial/environmental
factors.

Adjusted Coefficient
(95% CI)

R2

Model 1 (N¼ 401) 0.21
Student's age (months) 47 (�32, 124)
Gender (male vs. female) 1350 (718, 1982)***
Parent's age (years) �56 (�105, �6)*
Parent's education (Below high school vs. high
school/above)

�507 (�1276, 262)

Household monthly income (<20 million VND
vs. 20 million/above)

�1156 (�1909, �402)
**

Model 2 (N¼ 401) 0.34
Student's age (months) 69 (�8, 147)
Gender (male vs. female) 1136 (516, 1758)***
Parent's age (years) �49 (�97, �1)*
Parent's education (Below high school vs. high
school/above)

�213 (�978, 551)

Household monthly income (<20 million VND
vs. 20 million/above)

�1073 (�1808, �339)
**

Self-efficacy 64 (�64, 191)
Perceived Social Influences 87 (�87, 261)
Intention 491(141, 840)**
Parental support for PA 110 (41, 178)**

*p<0.05,**p<0.01, ***p<0.001.
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iii) I may or may not be physically activity; iv) I probably will be phys-
ically active; andv) I am sure I will be physically active.19

Parental support for PA was measured using a five-item scale20 asking
parents during a typical week, how often an adult carer would in the
household i)“encourage your child to do physical activity or play sports”;
ii)“play outside with your child or do physical activity or sports with your
child”; iii)“ride or provide transportation to a place your child can do
physical activity or play sports”; iv)“watch your child participate in sport,
physical activities, or outdoor games”; and v)“tell your child that sports
or physical activity is good for their health”. Responses for these items
were “never”, “<1 times/week”, “1–2 times/week”, “3–4 times/week”,
“5–6 times/week”, or “daily”.

Perceived environmental influences
A modified 12-item scale21 was used for parents to report the

perceived safety of the neighbourhood. Responses were “strongly agree”,
“agree”, “disagree”, and “strongly disagree”.

Five questions were used to assess students’ commuting to school.22

These questions asked how and with whom the student went to school;
where students will go directly after school; how and with whom stu-
dents will go.

The psychometric properties of the five scales in Vietnamese children
is reported elsewhere.23 Briefly, they were translated into Vietnamese by
the first author and back-translated into English by an independent
Vietnamese researcher. Then, a native English speaker compared two
versions. Disagreements were discussed and adjusted. Reviews from two
Vietnamese experts were completed to ensure the questions are clear and
culturally appropriate. After conducting cognitive interviews with
fifth-grade students and parents, the Vietnamese scales were adjusted
and finalised. Intra-class correlation coefficients (ICC) for the scales were
fair to good ranging from 0.56 to 0.77. Cronbach's alphas were minimally
acceptable ranging from 0.62 to 0.76.24
Statistical analysis

Epi-Data 3.0 was used to enter data from parent and student ques-
tionnaires. For self-efficacy, social influences, and beliefs, responses were
assigned a score (yes¼ 1, no¼ 0). Responses to items 2, 6, 8, 10, and 11
of the beliefs scale were reverse scored. For the parental support for PA
scale, a score of 0–5 was assigned respectively to a response of “Never” to
“Daily”. A score of 0–3 was assigned to a response of “Strongly agree” to
35
“Strongly disagree” on the perceived neighbourhood safety scale; except
for items 5, 9, 10, and 11 which were reverse scored. Data from those
completing at least 75% of the items in each scale were used. Average
scores were calculated and then multiplied with the number of items to
get the total scores.

SAS v9.4 was used for data analysis. Weighted descriptive statistics
were generated for each variable andwere presented by gender with 95%
confident intervals (CI). Generalised linear mixed models with a random
effect for the schools to incorporate intra-cluster correlations were used
to test associations between each independent variables and daily
steps.25 Individual variables with p <0.15 were entered in multivariable
analyses in blocks of i) demographic and anthropometric, ii) psychoso-
cial, and iii) environmental factors. Only cases with complete data for the
variables were included in the multivariable analysis. The variation in
the step counts explained by demographic/anthropometric variables and
by all independent variables were calculated based on the likelihood
ratio method.26 All p-values were two-sided and considered significant
if< 0.05.

Results

Characteristics of the sample

Among 1235 invitations sent out, 757 (61.3%) agreed to participate.
However, only 619 (81.8%) who met the inclusion criterion of with �3
weekdays and one weekend day of pedometer data were included in the
analysis. A description of participants in the whole sample and subsample
is presented in Table 1. The characteristics of participants were quite
similar between the two.

Table 2 shows that average scores for the psychosocial and environ-
mental influences. Students’ scores on the PA beliefs scale (77% of the
maximum score) were proportionally higher than those obtained on to
the self-efficacy and perceived social influences scales (~57% of the
maximum score). The scores for all scales were similar for boys and girls.

Bivariate analysis

Bivariate analyses show that students' age, gender, household in-
come, self-efficacy, perceived social influences, intention to be physically
active, and parental support for PA were significantly associated with
daily step counts (Table 3). For every month increase in students’ age, an



Q.G. To et al. Sports Medicine and Health Science 2 (2020) 33–37
increase of 66 steps/day (p< 0.05) was found; boys had about 1442more
steps/day than girls (p< 0.001); and students from households with
lower incomes had 1169 steps/day less than those from higher income
households (p< 0.01). For every point increase in self-efficacy, perceived
social influences, intention to be physically active, and parental support
for PA, an increase of 220 steps/day (p< 0.001), 200 steps/day
(p< 0.01), 522 steps/day (p< 0.001), and 117 steps/day (p< 0.001) was
found respectively. PA beliefs, parental perceived safety and walking/
biking to school were not associated with daily steps.

Multivariable hierarchical regression

Table 4 shows results from multivariable analyses. Model 1 which
included only demographic variables explained 21% of the variation in
daily steps. Of the five variables entered, gender, parental age and
household monthly income were significantly associated with daily
steps. Model 2 which included the demographic and psychosocial vari-
ables explained 34% of the variation in daily steps. After controlling for
students’ demographic characteristics, intention to be physically active
and parental support for PA were positively and significantly associated
with daily steps (p<0.01). For every point increase in intention to be
physically active and parental support, an increase of 491 steps and 110
steps/day was found respectively.

Discussion

This study aimed to identify PA correlates among fifth-grade students
in HCMC, Vietnam. The results show that socio-demographic influences
such as student's gender, parent's age, household monthly income and
psychosocial influences such as intentions to be physically active and
parental support for PA were significant correlates of PA among fifth-
grade students in HCMC, Vietnam. Environmental influences such as
perceptions of neighbourhood safety and student's travel mode to school
were not associated with physical activity.

The finding that boys were more physically active than girls is
consistent with current literature8,27–29 and with a previous study among
adolescents in HCMC, Vietnam.30 Possible explanations could be that
girls may experience less enjoyment during PE classes31; are less likely to
participate in organized sports32; and receive less peer support33 and
parental support than boys.20 This suggests that interventions should
have general components targeting all students and also specific com-
ponents for each gender. As the level of PA among girls is much lower
than boys, additional efforts are needed to assist girls improve their PA.
Strategies may include adding more girl-friendly activities in PE classes,
creating gender specific extracurricular programs for girls, and informing
parents/staff about the need to provide more support for girls to be active
both at school and home.34

Another factor that strongly correlated with PA was household in-
come, with students from wealthier families taking more steps. It may be
that students from wealthier families can afford the fees and equipment
required to participate in sports training or other extra-curricular PA
programs. Furthermore, wealthier families may live in larger houses and
neighbourhoods with better access to PA equipment and open spaces to
play. Household food insecurity may also have an effect as American
children in food in-secure households did less MVPA than those from
food secure ones.1 Food insecurity is a concern even in urban areas in
HCMC.35 Therefore, future interventions may need to include specific
strategies to encourage students from poorer families to participate.

Consistent with findings from a previous review, parental support for
PA was positively associated with PA.11,36 As most reviewed studies were
from high income countries, our finding strengthens and expands on
current evidence concerning children in urban areas of LMIC in Asia. The
finding suggests that improving parental support for PA is crucial and
should be targeted in interventions designed to help students be more
active and reduce sedentary behaviour. Using some of the meeting time
with parents at school to raise awareness about PA may improve parental
36
support for PA.37 Other strategies including delivering educational ma-
terials and information about outdoor activities to family homes may also
increase parental support.38 However, evidence on the effectiveness of
these strategies has not been evaluated in the context of Vietnam.

Environmental factors including perceived neighbourhood safety and
walking/biking were not significant correlates. Similar results were
found among children aged 9–12 years old in Klang district, Malaysia
that crime, aesthetics, facilities for walking/biking, and physical/natural
obstacles were not associated with PA.39 Possible explanations may be
that: 1) fifth-grade children are less likely to play outside without adult
supervision; 2) parents may prefer to drop their children at a sport/PA
facility rather than spend time with them in the neighbourhood; and 3)
children spend most of their time indoors while attending school, doing
homework, watching TV/using electronic devices, or attending private
tutoring so little time was spent in the neighbourhood. More studies on
environmental influences of PA are needed for students from rural areas
where there is less pressure to study as well as access to sport/PA facil-
ities. Additionally, active commuting in urban areas in HCMC may not
have a considerable effect on overall PA levels as it only occurs when
home and school are in close proximity.

This study is the first study to examine the PA correlates among fifth-
grade students in Vietnam. It used pedometers to objectively measure PA
in children and has a large representative sample with an acceptable
response rate of 61.3%. However, there are some limitations. First, as
pedometers can only record steps, activity intensity was not measured.
Second, the sample was drawn from public schools in urban areas so the
findings would not be generalizable to rural and international/private
schools. However, a majority of schools in HCMC are public schools.
Third, recall bias may also occur with self-reported data. Fourth, as only
one parent was asked to complete the survey, possibly he/she may not be
the one providing the highest level of support for PA. Finally, this study
was a cross-sectional study so causal relationships between the hypoth-
esised correlates and PA cannot be inferred.

In conclusion, factors associated with PA among fifth-grade students
in HCMC include: gender, SES, intention to be physically active, and
parental support for PA. These factors need to be considered when
designing interventions to promote physical activity in primary school-
aged children in HCMC, Vietnam. Future research may investigate: i)
the association of neighbourhood safety and PA in rural areas where
students have less pressure to study and less access to sport/PA facilities;
ii) the effects of environmental features such as proximity and walk-
ability on PA using a geographic information system in rural and urban
areas; and iii) explanations for why students from higher income families
are more active than their low income counterparts.
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