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Abstract

Background Physical activity (PA) levels among adolescents are low globally and in Vietnam. This study aims
to assess the prevalence of PA and identify demographic, psychosocial, and behavioral factors related to PA
among secondary school students in Ho Chi Minh City.

Methods A cross-sectional study was conducted from March to May 2023, involving 475 6th-grade students. Data
were collected through self-reported questionnaires and anthropometric measurements. Psychosocial factors, includ-
ing self-efficacy, enjoyment, family influence, and belief in PA were measured using validated scales, while teacher
influence on PA was evaluated using a custom-designed questionnaire. Sedentary behavior was assessed using

the Adolescent Sedentary Activity Questionnaire (ASAQ), and PA levels were determined using the Physical Activ-

ity Questionnaire for Older Children (PAQ-C). Gender differences were analyzed using chi-square tests and t-tests.
Pearson’s correlation coefficient and hierarchical multiple regression were applied to examine associations and factors
influencing PA.

Results Only 36.8% of students met the recommended PA levels, with boys (40.7%) being more active than girls
(32.9%). Boys had higher body mass index (BMI) and more screen time, while girls spent more time on cultural

and social activities. Positive correlations were found between PA levels and psychosocial factors, especially in self-
efficacy (r=0.761, p<0.001) and family influence (r=0.717, p <0.001). Sedentary behaviors, such as small screen
recreation (r=-0.449, p<0.001) and after-school education (r=-0.380, p < 0.001), negatively correlated with PA levels.
Hierarchical analyses showed that BM|, self-efficacy, beliefs, family and teacher influence, and time spent on small
screen recreation and after-school education significantly explained PA among adolescents.

Conclusion Vietnamese adolescents have low PA levels, with gender differences. Interventions should enhance sup-
port, reduce sedentary behavior, and address gender-specific barriers.

Keywords Adolescent activity, Gender differences, Psychosocial factors, Sedentary behavior, PAQ-C, ASAQ, Public
health intervention
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Background

Sufficient physical activity (PA), particularly in adoles-
cence, not only helps reduce the risk of non-communi-
cable diseases (NCDs) but also improves cardiovascular
health and enhances mental well-being [1, 2]. Studies
have shown that regular PA is associated with better aca-
demic performance, reduced stress levels, and improved
social interactions in children and adolescents [3-5].
Despite these benefits, 80% of adolescents do not meet
the PA level recommended by the World Health Organi-
zation (WHO) [6], which states that “children and ado-
lescents should engage in at least 60 min per day of
moderate-to-vigorous-intensity PA across the week” [7].

Demographic factors, for example, age, sex, and body
mass index (BMI) are related to PA levels [8, 9]. In par-
ticular, boys are more physically active than girls, accord-
ing to some researchers [8]. A study on PA among Filipino
youth revealed that a significant proportion of girls, up to
87%, failed to adhere to the recommended guidelines for
PA compared to only about 18% of boys [10]. In Vietnam,
the gender gap in PA may be further exacerbated due to
reduced independence among girls [11].

Psychological factors, including self-efficacy, beliefs,
and social influence, play a crucial role in determining
levels of PA [12]. Studies have shown that high self-effi-
cacy and enjoyment are essential for sustaining long-term
PA in children [13]. In addition, the support of parents
and physical education teachers is positively associated
with the activity levels of children [14, 15].

Another contributing factor to PA behavior among
adolescents is their sedentary lifestyle. Previous research
has mainly concentrated on monitoring sedentary behav-
jor via multimedia technology; nonetheless, sedentary
behavior occurs not only when one is utilizing techno-
logical gadgets [16]. Furthermore, differences in cultural
norms and educational systems can impact the extent
and nature of sedentary behaviors in children. This dis-
parity is largely attributed to cultural values that prior-
itize academic achievement and place greater emphasis
on academic subjects over PA [11].

Most PA studies have been conducted in developed
countries, leaving a significant research gap in low- and
middle-income countries. Although several studies have
examined PA levels in Vietnamese children, they have
primarily focused on prevalence rates rather than inves-
tigating the underlying determinants of PA participation.
Furthermore, these studies lack hierarchical analytical
approaches that account for the complex interactions
between demographic, psychosocial, and sedentary
behavior factors.

Compared to global averages, PA levels among Viet-
namese adolescents remain substantially lower, with only
18.2% of students aged 13 to 15 and 21.3% of those aged
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16 to 17 engaging in sufficient PA daily [17]. Addressing
these gaps, this study aims to assess the prevalence of
PA and the psychosocial correlates of PA and sedentary
behavior among adolescents in Ho Chi Minh City, Viet-
nam. Findings from this study will contribute to the exist-
ing body of literature and provide insights into promoting
a healthier, more active lifestyle among adolescents.

Methods

Study design and sample size

This study adhered to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guide-
lines to ensure comprehensive reporting (Supplementary
Material 1) [18]. A cross-sectional study was conducted
on 6th-grade students at Nguyen Du Secondary School
in Go Vap District from March to May 2023. We selected
this location because Go Vap District is the second most
populous district in Ho Chi Minh City [19], and Nguyen
Du Secondary School is one of the public schools with
large class sizes in the district.

The sample size was calculated using the formula by
Naing et al. for prevalence studies [20]. Based on previous
research and recommendations for school-based cluster
sampling, a design effect of 3 was applied to correct the
sampling variance [21]. The sample size estimation for-
mula for a proportion was used, with Z=1.96 (Z statistic
for a 95% confidence level), P=0.101 (expected preva-
lence from the study by Ngan HTD et al. [22], d=0.05
(precision), and deff=3 (design effect). Therefore, the
sample size calculated by the formula was 420. To mini-
mize the effect of non-response and missing data, an
additional 10% was added to the calculated sample size,
following the recommended range of 10% to 20% for the
non-response rate [20]. Finally, the total sample required
was 466. Nguyen Du Secondary School consisted of 12
6th-grade classes with 552 students, which was similar to
the required sample size; therefore, we selected all 6th-
grade students from the school, with each class serving as
a cluster unit.

Participants

We focused on 6th-grade students because this age group
experiences rapid physical and psychological develop-
ment, forming cognitive, attentional, and behavioral
decisions [23]. In Vietnam, secondary high schools have
four grades: 6th, 7th, 8th, and 9th, catering to students
aged 11 to 15. Since 6th-grade students are the youngest
in secondary high school, providing data on their PA sta-
tus can help schools design appropriate educational pro-
grams for the coming years. The inclusion criteria were:
(1) 6th-grade students at Nguyen Du Secondary School
in Go Vap District who have lived in Ho Chi Minh City
for at least 12 months. The exclusion criteria were: (1)
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students with congenital disabilities or acute or chronic
illnesses that could affect their participation in the study
and biometric measurements, and (2) students who
provided less than 75% of the required responses in the
questionnaire.

Measurements

Demographic and anthropometric data

After completing the questionnaire, students’ weight
and height were measured using a digital weighing scale
(model HD 379, Tanita Corporation, Japan) and a stadi-
ometer (model 26SM, Tamil Nadu, India), respectively.
Each measurement was taken twice by a trained collabo-
rator in the school environment, with weight recorded to
0.1 kg and height to 0.1 cm accuracy. BMI was calculated
as weight (kg) divided by height (m) squared. Crude BMI
was utilized in this study as an independent variable to
examine the association between anthropometric traits
and PA. Though BMI classification according to WHO or
Centers for Disease Control and Prevention (CDC) per-
centiles is recommended for age- and sex-adjusted inter-
pretations of children’s physical status [24], crude BMI
remains a reliable and accepted indicator for assessing
the relationship between body composition and physical
fitness in pediatric populations [25, 26].

Psychosocial factors related to PA

PA self-efficacy, family influence on PA, and beliefs in
PA outcomes were assessed using a modified version
of the Self-Efficacy, Social Influences, and Beliefs scales
developed by Saunders et al. [12]. The PA self-efficacy
included 16 items rated on a 5-point scale ranging from
1 (strongly disagree) to 5 (strongly agree). PA self-effi-
cacy score was calculated using the average score of all
selected responses. The family influence on PA consisted
of 8 items rated on a 5-point scale ranging from 1 (never)
to 5 (very often). Family influence on PA score was deter-
mined by calculating the average score of all selected
responses. The beliefs in PA outcomes consisted of 16
items, including eleven positive and five negative out-
comes. For positive outcomes, each response was scored
from 1 (strongly disagree) to 5 (strongly agree), whereas
for negative outcomes, each response was scored in
reverse. Beliefs in PA outcomes score were calculated
by the average score of all selected responses. The psy-
chometric properties of these three scales in Vietnamese
children have been reported elsewhere [27].

Enjoyment of PA was assessed using a modified version
of the scale developed by Molt et al. [28]. The scale com-
prised 16 items, including nine positive and seven nega-
tive statements. For positive statements, each response
was scored from 1 (strongly disagree) to 5 (strongly
agree), whereas for negative statements, each response
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was scored in reverse. The enjoyment of the PA score was
calculated as the average score of all selected responses.
Teacher influence on PA was determined based on six
items rated on a 5-point scale ranging from 1 (strongly
disagree) to 5 (strongly agree): i) the teacher listens to
what I say in physical education class; ii) the teacher
treats us fairly in PA; iii) the teacher supports me when
I can’t perform exercises; iv) the teacher encourages me
to be physically active; v) the teacher encourages me to
exercise outside the classroom; vi) the teacher exercises
together with me during physical education classes (Sup-
plementary Material 2). The teacher influence score was
calculated as the average score of all selected responses.

Sedentary behavior in children

The Adolescent Sedentary Activity Questionnaire
(ASAQ) was developed by Hardy et al. to measure how
much time adolescents spend on sedentary behav-
iors like sitting or lying-down activities [29]. The tool
required children to remember and note the time spent
on 12 sedentary behaviors over a week. These behaviors
were divided into five categories: small screen recreation
(e.g., watching TV, videos, using the computer for fun),
after-school education (e.g., doing homework on or off
a computer, out-of-school tutoring), passive travel (e.g.,
using motorized transport like a motorbike, car, or bus
to school or other places), cultural activities (e.g., read-
ing for fun, hobbies, playing a musical instrument), and
social activities (e.g., religious activities, sitting and chat-
ting with friends, or using the phone). Each sedentary
behavior was recorded in minutes and then converted
into hours. The total time spent on sedentary behaviors
for the week was calculated using the formula: [Total sed-
entary behavior time for (weekdays+weekends)]/7, in
hours/day.

Physical activity in children

The Physical Activity Questionnaire for Older Children
(PAQ-C), adapted from Kowalski et al., consists of nine
items [30]. The PAQ-C has been validated against accel-
erometers for use in Vietnamese adolescents [31]. Item 1
included a checklist of activities children typically do in
their spare time. Participants were required to respond to
an activity checklist and were scored on a 5-point scale
ranging from 1 (no) to 5 (7 times or more). The score for
item 1 was the average score of all activities on the activ-
ity checklist. Items 2 to 8 referred to activities at differ-
ent times, such as during physical education class, recess,
lunch, right after school, evening, and weekends, and
described the activity level for one week. Item 9 included
rating the frequency of activities each day of the week
from Monday to Sunday, with each day’s response scored
from 1 (none) to 5 (very often). The score for item 9 was
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the average score for all days of the week. The PAQ-C
total score was calculated based on the average scores
from items 1 to 9, ranging from 1 (lowest activity) to 5
(highest activity). Further, students were considered to
meet the PA guidelines when their total PAQ-C score was
greater than 2.75 [32].

Procedures
Data were collected using a self-reported question-
naire, in which the scales and questionnaires were back-
and-forth translated independently by two Vietnamese
researchers fluent in English. Subsequently, a native
English speaker and two Vietnamese experts reviewed
and compared both versions to ensure linguistic and cul-
tural equivalence. Following extensive discussions, the
ASAQ was adjusted for cultural adaptation. The item
related to religious activities on Saturdays and Sundays,
originally phrased as “going to church or attending Sat-
urday school’, was modified to “going to temple or medi-
tation” to reflect better the religious practices prevalent
in Vietnam, particularly Buddhism. This change ensures
that the questionnaire accurately captures time spent in
religious settings, which often involves prolonged sit-
ting, for example, attending services or listening to spir-
itual teachings. No modifications were made to the other
instruments. The final version of the scales and question-
naires was derived from a reconciliation of the original,
backward, and forward translations.

Before data collection, a pilot test was carried out with
a sample of 35 6th-grade students. The scales and ques-
tionnaires were administered twice to this sample, with
a seven-day interval between measurements, to assess
test—retest reliability and evaluate the stability of self-
reported responses. The pilot results demonstrated that
these tools exhibited high reliability and acceptable valid-
ity, as presented in Table 1.

Statistical analysis

Data were analyzed using Stata Version 14.0 (Stata-
Corp, College Station, TX, USA). Descriptive statistics
including frequencies, percentages, means, and standard
deviations, were calculated to describe participant char-
acteristics. Internal consistency and test-retest reliabil-
ity of the scales and questionnaires were assessed using
Cronbach’s alpha (a) and the ICC in a pilot study with
35 students. Gender differences were examined using
the chi-square test and independent t-test. Due to posi-
tively skewed data, the mean total PAQ-C score was log-
transformed. The correlation between the PAQ-C score
and determinants of PA was examined using scatter plots
and Pearson’s coefficient. Hierarchical multiple regres-
sion analyses were conducted to determine the inde-
pendent associations of demographic, anthropometric,
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Table 1 Psychometric properties of scales and questionnaires
related to PA from the pilot test (n=35)

Name of tools No.of main  Test-retest Cronbach’s
items (ICC) alpha (a)

PA self-efficacy 16 0.88 0.84

Beliefs in PA outcomes 16 0.90 0.71
Enjoyment of PA 16 0.90 0.86

Family influence on PA 8 092 0.78
Teacher influence on PA 6 0.88 0.84

ASAQ questionnaire 12 0.90 -

PAQ-C questionnaire 9 0.90 0.86

Abbreviations: ICC Intraclass correlation coefficient, PA Physical activity, — not
applicable

psychosocial, and sedentary behavior variables with PA.
In the first step, age and BMI were included; in the sec-
ond step, psychosocial variables were added; and in the
third step, sedentary behavior variables were incorpo-
rated. Potential gender differences in the activity deter-
minants were examined by analyzing the total sample
and separately for girls and boys. A p-value of less than
0.05 was considered significant.

Results

Of 552 6th-grade students, 35 were excluded for the test—
retest reliability study, leaving 517 for the cross-sectional
survey. Of these, 33 students declined to participate, and
nine did not complete the questionnaires, resulting in
475 (91.9%) participants for the final analysis.

Table 2 presents the characteristics of participants in
the total sample and by gender. Overall, boys were sig-
nificantly taller and had a higher BMI than girls (p <0.05).
No significant gender differences were observed in the
psychosocial factors related to PA. We also found that
girls spent more time on cultural and social activities,
whereas boys spent more time on screen-based recrea-
tion (p<0.05). Only 36.8% of students had sufficient PA
levels, with boys (40.7%) being more active than girls
(32.9%).

We found strong positive correlations between the
total PAQ-C score and psychosocial factors related to
PA, while weak to moderate negative correlations were
observed with sedentary behavior time, all statistically
significant at p<0.001. The correlations ranged from
0.652 for teacher influence on PA to 0.717 for PA self-
efficacy in psychosocial factors (Fig. 1) and from -0.449
for small screen recreation to -0.129 for passive travel in
terms of sedentary behavior (Fig. 2).

Table 3 presents the results of a 3-step hierarchical
regression analysis to identify predictors of PA. Age and
BMI were included as predictors in the first step, and
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Table 2 Participant characteristics and related factors in PA
Variables Total, n=475 Boys, n=241 Girls,n=234 p-value®
Mean+SD Mean+SD Mean+SD
Demographic and anthropometric factors
Age (years) 11.8+£0.3 11.8+£03 11.74£03 0.230
Height (centimetres) 1526+6.2 454+79 435+68 0.007
Weight (kilograms) 445+74 152.7+64 1525+6.0 0.762
BMI (kg/mz) 19.1£28 194+29 18.7+25 0.004
Psychosocial factors related to PA
PA self-efficacy 34+08 35408 34+0.7 0.766
Beliefs in PA outcome 35+09 35+09 35408 0.605
Enjoyment of PA 36+09 36+09 35+09 0.469
Family influence on PA 32+10 32+10 31+09 0.233
Teacher influence on PA 37+08 36+038 3.7+0.7 0427
Sedentary behavior time for the week (hours/day)
Small screen recreation® 1609 1.7+£10 1.5£09 0.053
After-school education® 1.8+£09 1.8+£09 1.9+09 0.063
Passive travel® 03+0.2 03+0.2 02+0.1 0.267
Cultural activities® 0.7+0.6 0.7+05 08+0.7 0.005
Social activitiese 06+04 05+04 0.7+04 0.001
Total sedentary behaviors’ 50+16 49+16 52+17 0.092
The prevalence of PA
Total PAQ-C score 25407 26+0.7 24+06 0.027
PA level®
Sufficient (PAQ-C score > 2.75) 175 (36.8) 98 (40.7) 77 (32.9) 0.080
Insufficient (PAQ-C score <2.75) 300 (63.2) 143 (59.3) 157 (67.1)

Abbreviations: BMI Body mass index, PA Physical activity, PAQ-C Physical Activity Questionnaire for Older Children, SD Standard deviation
* Chi-square test and independent T-test were used to examine significant gender differences at p-value <0.05

O Data expressed as frequency (percentage)

? Small screen recreation includes watching television/videos/DVDs and using a computer for fun (e-communications, e-games, internet surfing)

b After-school education includes doing homework (on or off a computer) and out-of-school tutoring

€ Passive travel includes motorized travel (motorbike/car/bus)

d Cultural activities include reading for fun, doing hobbies or crafts, and playing/practicing a musical instrument

€ Social activities include sitting and chatting with friends, hanging out, using the telephone, and religious activities (going to temple or mediation)

fTotal sedentary behavior includes activities in??,5%¢

the model explained 7.2% of the variance in PA for the
total sample [F (2, 472)=18.27, p<0.001]. We also found
that BMI was the only significant negative predictor
of the PAQ-C score for both boys and girls. In the sec-
ond step, the model explained 65.9% of the variance [F
(7, 467)=129.11, p<0.001], and its predictive power was
significantly increased when psychosocial factors related
to PA were included. For boys, self-efficacy, beliefs in PA
outcome, and family influence were positive predictors
of the PAQ-C score. In contrast, for girls, self-efficacy,
enjoyment of PA, family influence, and teacher influ-
ence were positive predictors. In the final step, variables
representing time spent on sedentary behavior were
added. This addition improved the predictive power
of the model, explaining 68.4% of the variance in PA

for the total sample [F (12, 462)=83.40, p<0.001]. Out
of the five variables included, small screen recreation,
after-school education, and social activities were iden-
tified as significant independent predictors. For boys,
small screen recreation and after-school education were
found to be positive predictors of the PAQ-C score. For
girls, small screen recreation, after-school education, and
social activities were identified as positive predictors.

Discussion

The purpose of this study was to examine the factors
that influence PA in children using hierarchical regres-
sion analysis. The study focused on 475 6th-grade stu-
dents in Ho Chi Minh City, Vietnam, and considered
demographic, psychosocial, and sedentary behavior
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Fig. 1 Scatter plots and Pearson coefficients (r) show correlations between PAQ-C and psychosocial factors (n=475). Correlations of PAQ-C
with A: PA self-efficacy; B: beliefs in PA outcomes; C: enjoyment of PA; D: family influence on PA; E: teacher influence on PA. *Significant correlations
at p <0.05. PA=physical activity; PAQ-C=Physical Activity Questionnaire for Older Children

factors. The findings would better provide a comprehen-
sive understanding of various aspects of children’s PA by
revealing gender-specific determinants and common ele-
ments within the group.

Prevalence of PA

Our study revealed that the average PAQ-C score was
2.5+0.7, which is lower compared to a survey of 994 eth-
nically diverse children (3.23+0.64) [33] but similar to
findings in a group of adolescents in China (2.62+0.68)
[34]. Additionally, we discovered that 36.8% of the chil-
dren met the WHO recommended PA guidelines. This
percentage is significantly lower than the findings of Linh
LHH et al’s study on 318 secondary school students in
urban Ho Chi Minh City, Vietnam (36.8% vs. 67.6%) [35].
On the other hand, this proportion is higher than that
observed in a study assessing the prevalence of sufficient
PA among students across 34 countries, which reported
PA rates in several Asian countries, including the

Philippines (9%), Myanmar (20.0%), Indonesia (22.0%),
and China (30.0%). In comparison, the rate for Vietnam
was 18.2% [36].

Our findings revealed gender differences in PA levels,
with boys being more physically active than girls. Simi-
lar gender disparities have been reported in countries on
other continents [8, 37, 38], as well as studies conducted
in Vietnam, for example, those by Trang NH et al. and
To GQ et al, which also found that boys participated
in PA more frequently [11, 39]. In Vietnamese culture,
academic achievement is prioritized over extracurricu-
lar activities like physical exercise. Students typically
spend around 9 h at school each day (from 6:00 AM to
4:00 PM). After school, the majority of students devote
their time to doing homework and attending additional
tutoring sessions. This cultural emphasis on education
may partly explain the lower levels of PA observed among
adolescents, in particular girls, who may experience pres-
sure to focus on pursuing grades rather than engaging
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Fig. 2 Scatter plots and Pearson coefficients (r) show correlations between PAQ-C and sedentary behavior time (n=475). Correlations of PAQ-C
with A: small screen recreation (hours/day); B: after-school education (hours/day); C: passive travel (hours/day); D: cultural activities (hours/day); E:
social activities (hours/day). *Significant correlations at p < 0.05. PAQ-C = Physical Activity Questionnaire for Older Children

in activities. As well, traditional gender roles in Vietnam
tend to assign more passive roles to girls, restricting their
participation in physically demanding activities such as
sports. Boys are often encouraged to participate in out-
door activities; in contrast, girls may not receive the same
encouragement or opportunities [40].

Demographic, anthropometric factors, and PA
We found significant differences in several anthropo-
metric indices between boys and girls. Boys had a higher
average BMI and height compared to girls, consistent
with national growth standards and earlier studies on
adolescent development in Vietnam [41, 42]. The higher
BMI of boys may be indicative of variations in adipose
distribution and muscle mass, which could influence
their PA levels and preferences [43].

Age was not found to be predictive of PA levels for
any group. This result contradicts other studies report-
ing that PA tends to decline with age during childhood

and adolescence [38, 44]. Perhaps the narrow age range
of our sample (mean age of 11.8 years) might not allow
for detecting the age-related differences in PA. A broader
age span would likely reveal more distinct trends in the
behavior associated with the developmental process.

In our result, BMI was identified as a significant nega-
tive predictor of PA for the overall sample and boys but
less so for girls. This inverse relationship has been sup-
ported by previous studies [45]. Nonetheless, the interac-
tion between PA and BMI may be bi-directional, leading
to a vicious cycle of low PA and obesity. Numerous stud-
ies have shown that regular PA has a positive effect on
maintaining or reducing BMI, particularly in children
and adolescents [46]. On the other hand, children with
high BMI often face difficulties in engaging in physical
activities due to mobility issues or reduced endurance
[47]. Additionally, psychological factors comprising low
self-esteem and social stigma related to weight may also
contribute to lower participation in PA [48].



Page 8 of 14

(2025) 25:1694

NEN!
w00 ¥L00- 900'cl'0-  9/0- 6¢00- 900 SE00- LO0'LLO-  ¢L1- 9v00- LE0D £€S0°0- ONISSeY
nco_HNUSD@
7100 Tr00- L00-'900-  xl€T- £000  ¥100 LEOO- 200-'900- 9P~ ¥TL0- 6000 8E00-  [00YdS-Ily
,uoleaidal
¥100 8£00- 000-'S00-  «£6'l- 6800- €100 9200~ L00-'S00-  x¥l'€- £600- 6000 6700- U105 [lPUIS
Yd uo
2oUaNn|jul
0200 8700 L00°100- /¥l 8800  LZO0 0£00 L00'100 %897 80L0  ¥100 8£00 JEIVBLET]
Vd UO 9dua
£100 /500 0l0'€00 «0F€ /LTO  8LO0 €900 600 V00 xxxGl'S  LZTO  TLOO €900  -NyulAjiweq
Vd JO
€200 8700 ¥00'S00-  €C0- 6L00- SO0 9000- SO0'100- 8L ¥900  /ZL00 0200  uswAoful
2WO0D1IN0
SZ00 100 LI0'000 «l0T 6910 9200 £500 L00'100- 961 6010 8l00 SE00  VdUisjeleg
AKoeoya
9200 0010 910'S00 #xx/9€ 6870 8200 €010 €10'900 LS S9T0 6100 £600 495 vd
¥000 2000 000-'200-  «CL'C- S800- #0000 8000~ 000'100-  £€60- 9200- €000 £000- IWg
6/90 9690 800 '900- 9€00 0L00 €90 6890 <CL0'C00- CE€L LSOO /€00 6400 9/90 ¥890 800°C00- 0L <CE00 9200 LEOO oby
gdas
Yd uo
2oUan|jul
0200 00 800100 /9L LOLO  LZO0 SE00 L0000  +¥ST SOLO  #100 ££00 13yoes|
Vd UO 3duUa
£100 0400 L0700 xxl6€ 0SC0  8l00 ¢/00 0L'0'S00 %609 #9C0  CLO0 900  -Nyur Ajjweq
Vd 0
€200 €500 ¥00'900-  ¥E€0- 6200- SO0 6000- 900100~ 6C1 T/00 /L1000 ¢Z00  luswAofug
QW 0I1NO
SZ00 1100 710200  £9ST ¥LZO 9700 /900 800000 «8LT SZL'O  8LO0O 0v00  Vd ulsjlRg
SIITE]
9200 ¥EL0 L1000 sxxC6€ LLEOD 8200 LLLO 91'0'800 #x«VC9 STEOD 6100 6110 435 vd
¥000 1000 000-'200- «x£LT- LLLO- $000 L10O0- L00'L00-  /Sl- Y00~ €000 +000- g
/590 8990 800'£00- /€00 8000 0990 0/90 CLO'€00-  STL 8¥00  ££00 9¥00 ¥S90 6590 800'C00- 6L'L CEO0 9200 LEOO oby
zdaas
£000 9100- T00-'S00- %079 LLEO- 9000 9€0°0- 200-'€00- «xxC8S- 85C0- #0000 9200~ IWg
9100 200 SL'0'600- 7900 0£00 OFLO /L0 0T0'€00- /¥l 8800 6500 9800 8900 C/00 SLO'OZO- 05l /900  €v00 S900 by
| daas
g (@3s q Me ¥ 1D %56 ) d @a3as q MHe 1D %56 ) d @as q
vET=Uu's|n Lbz=u ‘skog SLy=u'lejol sa|qelien

Truong et al. BMC Public Health

s|1b pue sAog 10} 21035 J-Dvd Ueawl 60] Jo s10121paid Ajauspl 01 uolssaibal [edlydielalH € ajqer



Page 9 of 14

(2025) 25:1694

Truong et al. BMC Public Health

L00°0> G '10°0> 0 s 'S00>0

(uoneipaw Jo ajdwa) 01 bulob) saniAlde snoibiai pue ‘suoydalal ayi Buisn ‘Ino buibuey ‘spuatiy Yyym bunieys pue Buils SpNPUL SSNIAIDE [0S |

Juawinsul [edisnw e bupnoeid/Buikeid pue ‘syeid Jo saigaoy bulop ‘uny 1oy Buipeas apnppul S3IIANDE [eINyND

(SNQ/4ed/9%1g1010W) [9ARI] PIZII0IOW SIPN|DUI [9ARI) DAISSE 4

Bui03n} |00Yd5-§0-IN0 pue (191N e Jo 0 UO) iomawoy Bulop s3pn|dUl UOHEBINPS [00YIS-IY ¢

(BuyJns 13u1S3UI ‘SSWRB-3 ‘SUOIFRDIUNWIWOD-3) UNy 404 133NdWod & Buisn pue SGAQ/SOSPIA/UOISIASISY BUIYdIeM SSPN|DUL UO[IESID] USIDS [[BWS

ualp|IyD J3P|Q 104 d11euUONSIND AUANDY [BI1SAYd D-OVd ‘AUAIDE [edISAUd Yd ‘Xapul ssew Apog (Vg SUOIDINRIGQY

SSellIANDR
000-'0L'0- «50T- 6/00- SCO0 LSO0- €00°200-  160- L£00- SZO0 TCO0- L00-'800- €87~ 8/00- /LOO 8v00- [e120S
pSOMIALR
€00'c00-  CC0 8000  SLOO €000 200'900-  8£0- 0£00- 0C00 9L00- L00'€00-  /80- €C00- CLOO LLOO- [eanynd
Mde Y 1D %S6 ) g (@)3s q Me 1D %S6 ) d @a3as q Me M 1D %S6 ) g (@1s q
YEZ=U'spID Lbz=u ‘skog SLy=u'lejoL sa|qeliep

(penunuod) € ajqeL



Truong et al. BMC Public Health (2025) 25:1694

BMI may not be a strong predictor of PA levels among
girls due to lower societal expectations for them to
engage in vigorous activities, which can reduce the
impact of higher BMI on their PA participation [49].
Alternatively, recent evidence suggests that body fat dis-
tribution plays a more significant role in determining PA
levels in girls, as it affects mobility and self-perception in
ways that BMI alone cannot capture [50]. Relying solely
on BMI may overlook these complex variations in body
composition that influence PA, highlighting the need for
more comprehensive measures to assess PA in girls.

Psychosocial factors and PA

According to our findings, there were positive correla-
tions between PA levels and psychosocial factors, align-
ing with previous research conducted among fifth-grade
students in Ho Chi Minh City, Vietnam [39], as well as
reports from other international studies [51, 52]. Self-
efficacy appeared to have the most robust correlation to
PA, as both boys and girls who exhibited higher self-effi-
cacy engaged in greater amounts of PA. This highlights
the importance of self-confidence in children’s capabil-
ity to engage in PA as well as social impact in promoting
regular PA in youngsters, as proposed by social cognitive
theory [53].

The study showed that belief in PA outcomes was
significant for boys and the overall sample but not for
girls. This gender difference may reflect that boys’ lev-
els of PA are more influenced by their perception of the
benefits of PA, whereas girls might be affected by other
factors namely enjoyment. These findings support pre-
vious studies suggesting that belief in positive outcomes
is a significant motivator for PA, especially in boys [54].
Interestingly, enjoyment of PA was a significant predictor
only for girls, indicating that the extent of PA is directly
related to how much they enjoy the activity. This find-
ing is consistent with the systematic review of qualitative
studies about PA among children and adolescents, high-
lighting the importance of enjoyment in sustaining activ-
ity among female students [55].

Both family and teacher influences were significant
predictors for the overall sample and girls, but teacher
influence was not significant for boys. Many studies have
confirmed that practical and emotional support from the
family is the most fundamental type of support related to
adolescents’ PA [14]. Several suggestions for family influ-
ence include enrolling children in PA programs, provid-
ing transportation to recreational facilities, observing
their participation in physical activities, advising their
children about the benefits of PA, and offering posi-
tive reinforcement for their efforts in PA [56]. Although
teacher influence was less significant, it still plays an
important role, specifically for girls, underscoring the
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role of the school environment in promoting an active
lifestyle among students [57].

Sedentary behaviors and PA

Sedentary behavior involves sitting for 3 h or more per
day. It includes a variety of activities, for example, watch-
ing television, playing video games, talking on the phone,
sitting and chatting with friends, using computers, doing
homework, and attending additional classes after school
[58]. Our study found that children spent an average of
5.0 h per day engaged in sedentary behaviors. The most
popular activities were after-school education (1.8 h/day)
and small screen recreation (1.6 h/day). These findings
align with previous research indicating a rising trend in
sedentary behaviors among Vietnamese youth, specifi-
cally television watching, video gaming, and computer
use [11]. However, the duration of sedentary behavior
in our results was longer than that reported in other
regional studies [58, 59]. Factors contributing to seden-
tary behavior among adolescents may include access to
electronic devices, recreational games, family conflicts,
limited knowledge, inadequate parenting skills, and nega-
tive role models [60, 61]. Overall, sedentary behavior in
adolescents is affected by individual factors as well as
family and social environments.

We found a negative correlation between sedentary
behavior and PA levels; however, this conclusion may
not be applicable to the circumstances and cultures of
other countries. Previous studies have shown that sed-
entary behavior and PA are not strictly oppositional but
are instead influenced by the environment and individual
habits [62]. For instance, Schmidt et al. observed that PA
in children and adolescents is highly context-dependent
and can coexist with recreational screen time, rather than
being direct opposites [63]. Similarly, Lian et al. reported
that children’s participation in sports and screen time
can occur alongside, with both acting as mediators in
the influence of family sports attitudes on children’s BMI
[64]. These findings underscore the need for a compre-
hensive and nuanced approach to examining the relation-
ship between sedentary behavior and PA.

When examining each gender separately, male stu-
dents spent more time on small screen recreation com-
pared to females (1.7 h per day vs. 1.5 h per day). Girls
participated in social activities for an average of 0.7 h per
day, in comparison, this figure for boys was 0.5 h per day.
Notably, the time spent watching television in our study
did not exceed three hours per day. The increase in tel-
evision viewing time might be associated with the growth
of cable and digital television services in Vietnam. Fur-
thermore, internet use among younger age groups has
also increased compared to previous findings. A report
released in 2020 estimated that over 4.6 billion people



Truong et al. BMC Public Health (2025) 25:1694

worldwide were using the internet, with Vietnam alone
accounting for over 68 million users, primarily adoles-
cents [65]. Consistent with the findings of Prince SA et al.
[66], our hierarchical analysis showed a negative relation-
ship between PAQ-C scores and sedentary behaviors,
such as small screen recreation and after-school educa-
tion for both sexes. Boys spend more time on devices,
whereas girls engage more in non-physical activities.
Overall, our study highlights the need for multifac-
eted programs designed to meet the specific needs of
both boys and girls. For boys, emphasizing the social
benefits of PA, for instance, spending time with friends
and participating in team sports like basketball, soccer,
and swimming, can be highly effective. For girls, creating
enjoyable and engaging PA programs like aerobics, dance,
or jogging is necessary. Ensuring safe and accessible envi-
ronments for all children is paramount. Family involve-
ment is critical; parents should support their children’s
PA by providing transportation, positive reinforcement,
and being active role models. Schools should promote
PA through structured programs and opportunities for
active play. By addressing these diverse factors, we can
develop effective interventions that increase PA levels
and reduce sedentary behaviors, ultimately improving
the overall health and well-being of Vietnamese children.

Limitations and future directions

Several limitations of this study should be acknowledged.
Firstly, the cross-sectional design captures the PA sta-
tus of students only at the time of the survey, failing to
establish causal relationships between associated fac-
tors. Secondly, reliance on self-reported PA measures
may lead to potential response biases. Thirdly, the study
involved only 6th-grade students from one secondary
school, limiting the generalizability of the results across
all adolescents. Fourth, the use of crude BMI as the sole
measure of anthropometric characteristics may compro-
mise the accuracy of body composition assessments, as
BMI does not distinguish between fat and lean mass, par-
ticularly in children at the extremes of the growth curve
[67]. Additional measures, such as waist-to-height ratio,
waist circumference, or body fat percentage, would bet-
ter represent physical fitness [68]. Fifth, this study did not
investigate barriers to PA participation, including lack of
time, lack of motivation, and limited access to facilities,
which have been recognized in previous studies [69, 70].
A comprehensive examination of these factors is essential
for identifying key determinants influencing children’s
engagement in PA. Finally, to fully capture specific PA
patterns, we used several unvalidated tools for Vietnam-
ese children (e.g., ASAQ and the enjoyment of PA scale).
Despite implementing a translation process and reliabil-
ity testing, the absence of full validation for these tools
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may introduce potential biases, limiting the generaliz-
ability and practical application of the findings.

To the best of our knowledge, this is one of the few
studies examining PA levels and related factors among
6th-grade students in Vietnam. The findings of this study
may have implications for Southeast Asian urban areas
and other developing contexts, such as low- or middle-
income countries facing similar public health challenges.
Factors including cultural norms and socioeconomic
conditions may influence PA behavior differently. For
this reason, caution should be exercised when general-
izing the findings to rural or culturally distinct settings.
Addressing barriers to PA in children, such as reducing
screen time and increasing social support from family
and teachers, is necessary for designing effective inter-
ventions in these environments. Longitudinal studies
could reveal how changes in psychosocial aspects and
sedentary behaviors affect PA levels over time. Addition-
ally, research on gender differences could inform tar-
geted interventions to bridge the PA gap among children.
Future studies may also consider using BMI classifica-
tion to improve standardization and comparability across
diverse populations.

Conclusion

The present study showed that the prevalence of students
engaging in sufficient PA in our sample is low (36.8%),
with girls being less physically active. Hierarchical
regression analysis highlighted several factors influenc-
ing children’s PA, including the negative correlations of
BMI and time spent on sedentary behaviors, as well as
the positive correlations of psychosocial factors such as
self-efficacy, beliefs in PA outcomes, and the influence of
family and teachers. By targeting these modifiable factors
and addressing the gender disparities in PA patterns, we
could foster healthier lifestyles and would reduce the risk
of chronic diseases in adulthood.
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