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Excessive screen viewing time by adolescents and body
fatness in a developing country: Vietnam
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Background and Objectives: Screen time among youth has been increasingly recognized as a public health
problem because of its link with obesity. This has been demonstrated in many studies conducted in developed
countries but few studies have addressed the problem in developing countries, despite an increase literature about
the emergence of obesity and a greater access to screen devices in a country like Vietnam. Our study aimed at as-
sessing screen time and its relationship with BMI in adolescents of Ho Chi Minh City (HCMC), Vietnam. Meth-
ods and Study Design: In a cross-sectional study of 2024 junior high school students aged 11-14 of HCMC, stu-
dents were measured for BMI and questioned on time spent watching television/Video/DVD or using computer
for fun. High users were defined as time >2 h/d. International Obesity Task Force BMI cutoffs were used to de-
fine overweight and obesity. Results: Adolescents spent 2.2 h/d in screen time, with higher values for boys than
girls (p<0.001). 53.8% of the respondents were high users. Time spent using computers for fun increased with
age, and with the household wealthy index. The overall prevalence of overweight and obesity was 21.1%. Using
multiple logistic regression, overweight and obesity was higher in boys (adjusted OR=2.66, 95% CI: [2.06; 3.44],
p<0.001) and in children aged 11-12 who had a screen time >2 h/d (adjusted OR=1.48, 95% CI: [1.09; 1.99],
p<0.02). Conclusions: In HCMC, a majority of adolescents spent >2 h/d on screen time. High screen time is as-
sociated with an increased prevalence of overweight and obesity in young adolescents. Public health intervention
programs are needed to reduce screen time among youth.
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INTRODUCTION

For some years, Vietnam is undergoing a socio-economic
transition but also a nutrition transition, especially in
large cities. Ho Chi Minh City (HCMC), the largest city
and the most economically dynamic area of Vietnam, has
to face with an increase in sedentary lifestyles, coupled
with a change in diets that are more and more energy
dense. This nutrition transition has been associated with a
threefold increase in prevalence of overweight and obesi-
ty (OO) over the past decade among adolescents in
HCMC."?

Obesity in adolescence substantially increases the risk
of cardiovascular diseases and their associated health de-
ficiencies in adulthood; obesity in adulthood is now rec-
ognized as a high risk factor for chronic diseases, such as
hyperlipidemia, hyperinsulinemia, hypertension, and ear-
ly atherosclerosis.**

By contributing to the energy imbalance, sedentary be-
havior is considered as an important determinant of obesi-
ty.”” Screen-based activities, such as watching television
(TV), videos, DVDs, and using computers for fun have
become common sedentary behaviors among young peo-
ple.® There is evidence in the literature that screen time
(ST) over 2 hours per day is linked with OO, with elevat-
ed blood pressure, and with elevated serum choles-

terol established in adolescence has been shown to track
into adulthood.” In scientific literature, data on ST are
more and more available for developed countries but they
are limited for developing countries, such as Vietnam.
However, epidemiological data on the association be-
tween excessive ST and the prevalence of OO among
non-Western youth may differ from those among Western
youth. In HCMC, the rapid globalization and urbanization
have created a greater accessibility to screen devices, in-
cluding TV, computers, and video game consoles among
adolescents. "

A recent study conducted in HCMC have addressed the
sedentary lifestyle of adolescents, showing its relationship
with age, gender, and socio-economic status, but this
study failed to report on ST which is known to be the
most popular sedentary leisure activity in adolescents."
Thus, studying the ST of adolescents in HCMC and its
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relationship with obesity is of public health concern.
Moreover, focusing on adolescents aged 11-14 is relevant
because 11 to 14 years of age correspond to the early
stage of adolescence, offering therefore an important
window of opportunity to prevent risk factors for diet-
related chronic diseases. "

Because prevalence of OO among adolescents of
HCMC was found to be higher in boys, in younger age, in
those attending schools from districts classified as
wealthy districts by the Vietnamese government, and in
children living in families with a higher socioeconomic
status, there is a need for taking these factors into account
in the analysis of ST data in this population.'®

This article aims to describe ST across gender, age,
school location, and household wealth index and its rela-
tionship with body mass index (BMI) in adolescents aged
11-14, attending schools in HCMC, Vietnam.

METHODS

Study design

The design of the present study has been described in
detail in a recently published paper.” Briefly, a cross-
sectional survey was conducted among children aged 11-
14 in junior high schools of HCMC in 2010. HCMC has
about 92% of adolescents attending secondary high
schools. This study was conducted in all the 14 urban
districts of HCMC that are classified as either wealthy
districts (n=4) and less wealthy districts (n=10). Districts
were classified as wealthy or not using the official defini-
tion of the Vietnamese government that is based on infra-
structures and housing costs in each district. 15 schools
were randomly selected in wealthy districts, and 8 schools
in less wealthy districts, using a probability proportional
to the population size. In each selected school, we pre-
pared two lists of classes by grade (grade 6-7 and grade 8-
9), and one class was chosen at random from each list. All
students from the selected classes were invited to partici-
pate. In total, 23 schools out of the 144 were selected to
reach a target size of 2024 students for the study, out of a
total population of 193,094 adolescents from urban dis-
tricts of HCMC. All students from each randomly select-
ed class were invited to participate to the study. No one
refused. Students who were absent the day of the first
visit were invited at the time of the second visit, and their
anthropometry measurements were collected together
with interview data at this second visit.

Measures

Anthropometric measures

Weight was measured in light clothes without shoes to the
nearest 0.1 kg using a Tanita electronic scale (Tanita BF
571, Tanita Corporation, Japan). Height was measured to
the nearest 0.1 cm using a suspended Microtoise tape
with standard methodology. Measurements were taken
once and recorded by one trained worker. BMI was calcu-
lated as weight in kilogram divided by height in meters
squared. The International Obesity Task Force (IOTF),
BMI cutoff values were used to define underweight and
combined OO with predicted BMIs of less than 18.5 and
more than 25 at 18 years of age, respectively.'”'®

Screen time

ST was defined as time spent on a set of activities like
watching TV/Video/DVD and using computers for fun
(including e-communication, e-games, and surfing on the
net). Total ST was defined as the sum of time spent
watching TV/Video/DVD and time spent using comput-
ers for fun. Time estimates were based on a self-
administrated questionnaire. This questionnaire was
based on the Adolescent Sedentary Activity Question-
naire,”” adapted to Vietnamese adolescents.'® The Ado-
lescent Sedentary Activity Questionnaire (ASAQ) invites
students to think about a normal week and to report for
each day of the week a quantitative evaluation of time
spent outside of school hours in 12 pre-specified sets of
sedentary activities. Daily time spent on sedentary activi-
ties was computed as the total of all recorded times, cate-
gorized by sedentary domains: ST, time for education,
time for other leisure, and time for passive commuting to
school.

The validity of ASAQ against accelerometer was low
to fair reliability and validity for the all sedentary activi-
ties. The reliability showed a Spearman correlation of
0.28 and 0.23 for the assessment of ST among males and
females. Two week test-retest showed that the weighted
Kappa was 0.37 for the whole group, and was higher for
boys than girls. Questionnaires were administered in class
at a fixed date by the school supervisors, and took ap-
proximately 15 minutes for answering.

Participants were also categorized as high (>2 hour/day
(h/d)) or low (<2 h/d) users of watching TV/Video/DVD,
using computers for fun or in total ST.?**!

Household wealthy index

A household wealthy index was used to estimate socioec-
onomic status. This index was calculated as the first prin-
cipal component of the variance-covariance matrix of 14
dummy variables for ownership of 14 assets. These 14
assets included bicycle, motorbike, TV, radio, video, cas-
sette player, computer, gas stove, CD player, car, micro-
wave oven, refrigerator, telephone, and air-conditioners.
The assets were collected based on the Family Question-
naire for parents. This questionnaire included socio-
demographic data and household information including
family size, education and occupation, and the ownership
of domestic assets. The index was divided into three cate-
gories based on tertiles to define three subgroups corre-
sponding to poorest, middle and richest.

Data analysis

Analyses were conducted using STATA V.11 (STATA
Corporation, 2009) and data were weighted to account for
the multi-stage cluster sampling design. When combining
data from wealthy districts with those from non wealthy
districts, weights of 0.17 and 0.83 were used to correct for
the lower proportion of students in wealthy districts (28%)
than in non wealthy districts (72%). Age was classified
into two groups of 11-12 years and of 13-14 years that
roughly correspond to children in grades 6-7 and 8-9,
respectively. These two age groups have different sched-
ules at school, different study load, and different home-
work charges after school. Descriptive statistics are pre-
sented as median and 25", 75" percentile (Pas, P+s) or
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proportions. Since time data were not normally distribut-
ed, time spent watching TV, using computers for fun, or
both (total ST) was compared between two groups (boys
vs girls, school located in wealthy districts vs school lo-
cated in less wealthy districts) using Mann-Whitney rank
sum test. Pearson chi-square test was used to compare
proportions of high users in watching TV/Video/DVD, in
using computer for fun, and in total ST between two
groups. Across ordered categories, trends of median ST
were assessed using Kruskal-Wallis test, and trends of
proportion of high users were assessed using Cochran
chi-square test. Odds ratio (OR) and 95% confidence in-
terval (95% CI) were used as association indices. Multi-
ple logistic regressions with interactions were used to
assess the predictive value of high users on prevalence of
00, and results are reported as OR with 95% confidence
intervals. High use in total ST (coded 1/0), male gender
(coded 1/0), younger age (11-12 years, coded 1/0), and
interactions between high use in total ST and male gender
and between high use in total ST and younger age were
submitted to a stepwise backward elimination procedure
using maximum likelihood chi-square statistics to remove
variables, but keeping a hierarchical model. The statistical
significance level was set to 0.05.

Ethical considerations

Standards of ethics in studies conducted in Vietnam were
respected. The study protocol was ethically approved by
the Health Service of HCMC and the Department of Edu-
cation and Training of HCMC. The study was a collabo-
ration between the University of Medicine Pham Ngoc
Thach and the Université catholique de Louvain (Brussels,
Belgium). The protocol was also approved by the Ethical
Review Committee of both universities. Informed consent
was obtained from parents, students and school principals
with standard assurances of confidentiality. Participants
were informed that answering the anonymous question-
naire was voluntary.

RESULTS

In the 46 selected classes, there were 2051 students who
were invited to participate in the study. Anthropometric
measurements were gathered from 2,050 students. The-
family form was missing in 60 cases, resulting in 1,989

Table 1. Screen time (min/d) according to gender and age

cases available for analysis. Students spent a median of
129 minutes/day (min/d) (Pps, P7s: [73, 210]) or 2.2 h/d in
total ST. The total proportion of children watching
TV/Video/DVD, using computers for fun, and reporting a
total ST >2 h/d was 29.6%, 16.9%, and 53.8%, respec-
tively.

For each age and gender stratum, the median daily time
spent in ST and prevalence of ST >2 h/d are presented in
Table 1. Boys spent significantly more time in screen-
based activities than girls. Both time spent watching
TV/Video/DVD and time spent using computers for fun
increased with age in boys as well as in girls.

The proportion reporting >2 h/d using computers for
fun was almost twice as high in youths aged 13-14 com-
pared to youths aged 11-12 (31.5% vs 16.4% in boys and
12.7% vs 6.5% in girls).

Table 2 provides stratification by age and socio-
economic status of time (min/d) spent watching TV, using
computers for fun, and total ST, along with the preva-
lence of ST >2 h/d. Students studying at schools located
in wealthy districts spent more time viewing TV andusing
computers for fun than students studying in schools locat-
ed in less wealthy districts, with highly significant differ-
ences in time using computers for fun in youths aged 13-
14.

An increase in time spent using computers for fun was
also observed with an increasing household wealthy index
in children aged 11-12 (from 17 to 39 min/d, p<0.001). In
youths aged 13-14 , the median time increased with the
household index for both activities (watching
TV/Video/DVD and using computers for fun), leading to
an increase in total ST from 136 min/d in the poorest to
154 min/d in the richest families, with a proportion of
high users that increased from 56% to 64% (p<0.04).

Using the IOTF definition, 12.6% of adolescents were
underweight and 21.1% were overweight or obese. Preva-
lence of underweight was comparable in boys (12.3%)
and girls (13.0%) but OO prevalence was much higher in
boys (28.3%) than girls (14.5%). Relationships between
BMI categories and time spent watching TV/Video/DVD,
using computers for fun, or in both activities are illustrat-
ed in Figure 1. There was an increase in time spent
watching TV/Video/DVD across BMI status in boys and
in girls aged 11-12 (Figure 1A), while in children aged

11-12 years 13-14 years
. . Total
Boys Girls v alljue Boys Girls v alljue
n 420 491 527 551
Viewing TV/Video/DVD
Median (min/d)* 73 (35, 129) 62 (34,111)  0.06 86 (47, 141) 77 (43,129)  0.04 77 (39, 129)
>2 h/d (%) 28.8 24.2 0.12 34.2 30.5 0.20 29.6
Using computers for fun'
Median (min/d)* 43 (17, 86) 21(2,51) 0.001 69 (26, 133) 34 (9,77) 0.001 39 (13, 86)
>2 h/d (%) 16.4 6.5 0.001 31.5 12.7 0.001 16.9
Total screen time* _
Median (min/d)* 133 (69, 211) 94 (51,159)  0.001 167 (99,257) 124(73,197)  0.001 129 (73, 210)
>2 h/d (%) 54.3 38.7 0.001 69.1 52.1 0.001 53.8

TUsing computers for fun includes e-communications, e-games, surfing the net.
*Total screen time: time watching TV/Video/DVD or using computers for fun.

YMedian (P25, P7s).
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Table 2. Screen time (min/d) according to school location and household wealthy index

I

Watching TV/Video/DVD Using computers for fun' Total screen time
Median >2 h/d Median >2 h/d Median >2 h/d
(min/d)’ p-value %) p-value (min/d)’ p-value %) p-value (min/d)’ p-value %) p-value
Age 11-12 years
School location 0.57 0.04 0.02 0.41 0.15 0.22
Less wealthy districts 64 (36, 111) 22.4 26 (6, 60) 9.9 99 (58, 171) 432
Wealthy districts 69 (34, 128) 28.5 34 (9, 73) 11.7 111 (56, 189) 47.4
Household wealthy index 0.64 0.64 0.001 0.91 0.06 0.12
Poorest 69 (34, 120) 25.7 17 (0, 56) 11.3 99 (51, 171) 42.6
Middle 72 (39, 120) 25.9 34 (9, 69) 11.0 112 (64, 176) 46.4
Richest 64 (34, 124) 27.4 39 (16, 81) 11.0 116 (61, 193) 48.7
Age 13-14 years
School location 0.16 0.04 0.001 0.002 0.001 0.006
Less wealthy districts 76 (43, 129) 28.4 39 (15, 86) 16.8 132 (77, 208) 54.9
Wealthy districts 86 (47, 137) 34.5 51(17,116) 24.8 150 (87, 240) 63.5
Household wealthy index 0.64 0.72 0.001 0.001 0.004 0.04
Poorest 77 (43, 137) 33.1 34 (9,77) 14.6 137 (75, 204) 56.3
Middle 81 (46, 137) 31.9 51(17,111) 24.0 146 (81, 236) 60.8
Richest 86 (47, 137) 31.9 60 (26, 120) 27.0 154 (94, 249) 64.1

T:Using computer for fun includes e-communications, e-games, surfing the net.
J‘_Screen time: time watching TV/Video/DVD or using computer for fun.

YMedian (Pas, P7s).

p-value: Kruskal-Wallis test or Cochran trend test.
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Table 3. Association between screen time and overweight or obesity using multiple logistic regression

Overweight and obesity

Odd ratio 95% confidence interval p-value
1. Boys 2.66 2.06; 3.44 <0.001
2. Age <12 years 1.26 0.96; 1.64 0.09
3. High users (screen time >2 h/d) 0.74 0.51;1.07 0.11
Interaction (2) and (3) 1.59 1.06; 2.38 0.02

13-14, no trend was observed. Figure 1B also shows that
time spent using computers for fun tended to increase
across BMI categories, but it was only significant among
girls aged 13-14 (p<0.042). As shown in Figure 1B,
overweight and obese boys spent more time using com-
puters for fun than overweight and obese girls of the same
age (youths aged 11-12: 51 vs 27 min/d, p<0.001; youths
aged 13-14: 60 vs 41 min/d, p<0.02).

Figure 1C also shows that in girls aged 13-14, there
was a significant increase in total ST as their BMI catego-
ry increased (p<0.047). This increasing trend was also
observed in boys aged 11-12 but did not reach statistical
significance in univariate analysis. It should be under-
lined that ST in overweight and obese boys aged 11-12
(Median: 149 min/d, Pys, P7s: [81, 249]) was as much as
in overweight and obese girls aged 13-14 (Median: 139
min/d, Pys, P7s: [77, 223]).

Among adolescents aged 11-12, the prevalence of OO
was higher in children with ST >2 h/d than in children
with ST <2 h/d (OR=1.34, 95% CI: [0.99; 1.81], p>0.062).
Interaction between high users and boys was not
significantly associated with the prevalence of OO
(»>0.89) and this interaction was therefore removed from
the multiple logistic regression model. Interaction
between high users (ST >2 h/d) and younger age (Table 3)
in adolescents aged 11-12, children with ST >2 h/d had an
increased odds of OO (adjusted OR=1.59 x 1.26 x
0.74=1.48, 95% CI: [1.09; 1.99], p<0.02).

DISCUSSION

We found that the majority (53.8%) of Vietnamese ado-
lescents exceeded the recommended maximum screen
time of 2 h/d,”' with 2.2 h/d as median screen time. Boys
reported higher ST than girls, and a higher proportion of
them exceeded the recommended daily ST. Older chil-
dren spent more time in ST than younger ones. Student in
wealthier families spend significantly more time using
computers for fun, and had higher ST at all ages. The
association between weight status and TV/Video/DVD
viewing was not significant for all age groups while using
computer for fun was associated with weight status in
girls aged 13-14. Using multiple logistic regression, we
found that children aged 11-12 who had ST >2 h/d had a
higher odds of OO.

Differences in the methods and questions used to as-
sess ST make it difficult to directly compare our findings
to those reported in other studies. Compared to a Chinese
study conducted in 2006, children aged 13-18 reported a
lower median ST (1.4 h/d) with 44.3% of boys and 34.7%
of girls surpassing ST guidelines.*> Another report in
Australia in 2004, which used the same questionnaire as
in our study, showed a higher duration of ST (3.1 h/d), in
which 62% of children aged 11-15 spent at least two

hours per day in screen activities.” It is said that our find-
ings highlighted the emerging problem of increasing ST
among Vietnamese adolescents.

The gender differences in screen based activities in Vi-
etnamese children are similar to those reported in other
studies.”*”*** Such gender differences may be partly ex-
plained by a Vietnamese social fact: girls tend to do more
household activities and they spend more time on home-
work than boys.”® Moreover, boys are more attracted
not only by computer games but also by the content in
computer games such as sports, racing, fighting, and
shooting than girls in Vietnam, as in other countries.”’

Our findings are similar to those from other studies
showing a positive association between ST and age.”®™*
Younger teenagers need to be supervised with more strin-
gent rules on screen based activities. Moreover, demands
to use computers for homework are more frequent with
increasing age; as a result, older children tend to have a
greater access to media sources than the younger ones.®

In developed countries, children from the richest fami-
lies have the lowest screen time levels. We found the op-
posite pattern in Vietnamese children. With its develop-
ing level, Vietnam is still a transition country where the
new rich families provide a “modern” lifestyle for their
children including up-to-date recreational facilities such
as computers and screen devices.

Previous findings in other studies pointed television
viewing as a leading factor associated with adolescent
obesity’***! while the present study found the opposite
pattern. Findings remain however inconclusive because
the relationship between television viewing and weight
status is often small or inconsistent in literature.”* A pos-
sible explanation might be that the recent considerable
increase in computer activities has reduced the attractive-
ness of watching TV/Video/DVD among teenagers.

Our finding is consistent with other reports showing a
positive association between overweight and using com-
puters for fun.">**! In developing countries, screen use is
usually related to economic prosperity.”> In Vietnam,
from 2004 to 2010, the percentage of households having a
computer doubled (from 16.1% to 35.5%) in urban areas,
and there were 46 computers per 100 urban households in
2010." As a result, there was a high increase in the pro-
portion of adolescents engaged in using computers for fun;
TV time has been substituted by other multiple new enter-
tainment options, like using computers for fun.** This
highlights the need to implement programs that address
the time spent using computers for fun and not just
watching television among adolescents.

Using multiple logistic regression, we found that
younger children with high use of screen devices had a
higher odd of OO. Comparisons with other studies are
limited because of differences in age groups, because of
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the ST definition, because of different potential con-
founders introduced in models, and because of interac-
tions not considered in the modeling. A survey conducted
in 2002 on Japanese adolescents (12-13 years) showed
that watching TV and playing video games for more than
2 h/d in girls were strongly associated with overweight.?
In this study, logistic regression analyses were performed
with adjustments for age, but separately for boys and girls,
and without testing for interactions. The authors did not
sum up the time spent on the two activities. In another
study among Finnish children aged 14, 16 and 18** Kau-
tiainen did not find an interaction between age and time
spent on ST in a logistic regression model developed to
evaluate the impact of time spent viewing television,
playing games and using computers on overweight, with
adjustments for biological maturation, intensity of weekly
physical activity and guardian’s education. Their findings
showed that increased time spent on watching TV and
using computers was associated with an increased preva-
lence of overweight (obesity inclusive) among girls.
These findings are in line with ours. An explanation for
the association between ST and OO in youth is that there
is an increased caloric intake due to eating during viewing
television that is coupled with reduced energy expendi-
ture during ST. ST is usually associated with snacking
and bad eating habits, which lead to an increased energy
intake.”’*> These may contribute to the link between
higher ST and weight. An additional problem is that ST
reduces time spent on physical activities.***® However,
this theory is still under discussion. Some studies have
shown that ST and physical activity are independently
associated with metabolic risk factors.'®** Maher et al
indicated that ST interacts with weight status through
pat}lﬁlways over and above displacement of physical activi-
ty.

Our study has some limitations. The cross sectional na-
ture of our study does not allow identifying causal rela-
tionships. The Adolescent Sedentary Activity Question-
naire is a self-reported questionnaire. This may result in
errors such as under- or over-estimated ST, even if the
questionnaire was validated for use on Vietnamese ado-
lescents and showed good reliability and validity. We did
not include time for playing video games in ST. Internet
and computers are now available in most households of
HCMC. Children aged 11-14 years usually prefer using
computer for fun rather than playing with video games,
but we can’t avoid an underestimation of screen time be-
cause we didn’t include time spent on video games in our
study. In recent years, smart phone technologies have
become increasingly multi-functional, and children now
prefer using smart phone for social media/fun than using
other devices. However, this shift has appeared after we
conducted our study. Current total screen time can there-
fore be higher than the estimate we found, and effects on
BMI are also expected to be higher than in our results.

A limitation of our ASAQ is that there was no distinc-
tion between week days and weekends, despite a study
showing that screen time differs between week days and
weekend days.*” Such effect might have confounded our
estimates. More and more studies noted that the associa-
tion between ST and BMI depends upon moderate to vig-
orous physical activity in youth. However, our ASAQ did

not contain enough details on physical activity to assess if
the level was moderate to vigorous or not. We therefore
couldn’t adjust the relationship between BMI and screen
time on time spent in moderate to vigorous physical activ-
ity in children to examine its confounding effect, and it is
a limitation of our study. Another limitation is that we did
not consider the diet-related variables in our study,
though some studies have shown that eating pattern and
snacking habits of children are associated with ST.'**
Additionally, inadequate sleep has shown to be associated
with increased BMI and waist circumference.*' However,
we didn't assess the sleep pattern of the subjects; so, we
don't know whether the adolescents who had more of
screen time had inadequate sleep.

The use of BMI as a measure of overweight and obesi-
ty can also be discussed. Although BMI does not account
for the heavier weight of muscle mass compared to fat,
BMI provides the most useful, population-level measure
of obesity, and it has good reliability and validity. It is
also widely used for both clinical and public health appli-
cations.

Despite these limitations, our study is based on a ran-
dom sample of students from all public schools in HCMC
and it therefore allows inferring results at the city level.
Our study also provides helpful information on ST among
adolescents aged 11-14 for public health intervention
programs in HCMC, because we conducted this study in
an understudied population. Moreover, early adolescence
(aged 11-14) is an interesting period because it deals with
the transition between pre-adolescence and adolescence.
It is a critical period for the development of overweight
that may depend on the prevalence of many other risk
factors of OO.

In conclusion, our study shows that a majority of ado-
lescents aged 11-14 in HCMC exceeds the recommended
daily limit of 2 h in ST. Boys and children living in richer
families spend more time in screening activities. It was
found that children aged 11-12 with ST >2 h/d had a
higher prevalence of OO. The prevention of OO in youths
should focus on children engaged in excessive ST, espe-
cially boys and children living in richer families. Adoles-
cents should be encouraged to reduce ST during daytime.
Future longitudinal research is needed to confirm a higher
prevalence of OO in children aged 11-12 with ST >2 h/d.
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