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ABSTRACT

A double nutritional burden (DBM) has increased rapidly in Vietnam. Finding a
solution to reduce the rates of overweight & obesity and thinness was necessary,
especially at the age of 15-17 years. This study aimed to investigate nutritional
status and elucidate the associated factors in children aged 15-17 years in the
suburban of Vietnam. A cross-sectional study was carried out from November to
December 2019 in Vietnam. Total of 424 students aged 15-17 years (153 boys and
271 girls) from Hong Thai Highschool using a randomized sampling method. The
nutritional status of studied subjects was determined based on the World Health
Organization (WHO) criteria of sex and age specific BMI cut-off points for children
between 5 and 19 years old (2007). Rates of overweight and obesity was 8.96%,
thinness was 8.02%, there was a statistically significant difference between boys’
and girls” group (p=0.02). Correlation between BMI and WC, HC showed that WC
or HC could be another indicator to determine the nutritional status of children.
Having milk or a light meal before going to bed was also found to decrease the risk
of being overweight by 66.4% (OR = 0.336, 95% CI: 0.116 - 0.972). Eating as much as
possible increases the risk of overweight and obesity 2.2 times (p=0.017). Moreover,
fast food consumption and physical activity time were no significant difference
between the obesity & overweight and non-overweight groups. Especially,
compared with the walking group, the group with adults taken had the risk of
overweight and obesity 14 times higher, the group traveling by motorbike had the
risk of overweight and obesity 5.056 times higher (with p=0.018 and p=0.04,
respectively). The results suggest that there was the DBM for children in suburban,
nutrition status was not similar among boys and girls. Public health programs
should therefore be developed or improved in order to promote good eating habits
and physical activity, especially how to move to school among children in Vietnam.

INTRODUCTION

The childhood nutritional status in the world is
currently a prominent issue. In particular, overweight
and obesity in children have been a top concern in all
areas of the world, not only in high-income countries
but also in low-income and middle-income countries
[1-3]. The rates of overweight and obesity in
developing countries (28.8% overweight, 2.3% obesity)

[4] have been similar to high-income countries [5]. In
addition to the burden of obesity, the burden of
thinness was also popular, creates DBM, especially in
developing countries [6, 7]. Southeast Asian Nutrition
Survey (SEANUTS) of four countries (Indonesia,
Malaysia, Thailand and Vietnam) in 2013 showed that
the DBM was differences between four countries [8-
12]. In Indonesia, malnutrition was a serious problem
with the highest thinness rate among the four
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countries (39.2% in rural areas and 25.1% in urban
areas) [9]. In terms of overweight in urban areas,
Vietnam has the highest rate (29%) [12], other side, the
highest proportion of rural obesity children in
Malaysia (18.1%) [10].

In Vietham many years ago, economic reform and
poverty reduction (Doi moi) have been implemented.
The reform has partly improved the health and
people [13].
According to the National Institute of Nutrition

nutritional status of Vietnamese
statistics in 2018, the prevalence of thinness in
Vietnam has reduced from 43% in 2000 to 25% in 2015.
However, Vietnam still ranks thirty-six in the world
for thinness [13, 14]. Recently, overweight, obesity and
nutritionally-related chronic diseases (NRCD) have
increased rapidly in Vietnam, mainly in the two big
cities of Hanoi and Ho Chi Minh City [12]. Now,
Vietnam has to face a DBM [13]. It has posed
enormous challenges for policy on the nutrition of

Vietnam in the coming period.

Moreover, Vietnam was not much research on
nutrition status in children. Most of them have shown
that overweight, obesity and thinness have increased
and there are differences between rural and urban
areas, but was not research on associated factors to the
nutritional status [12-14]. A few studies have shown
associated factors, for example a study on thinness of
children from 0.5 to 15 years old in Ho Chi Minh City
in 2019, it showed that the rate of obesity, overweight
and thinness were respectively 9.8%, 8.4% and 25.8%.
That study also found that thinness in children was
significantly associated with breastfeeding during the
first hour and obesity was associated with starting
complementary foods from equal to/more than 6
months [15]. A study on the risk of obesity in 2017
indicates that birth weight and body mass index of the
parents are related to obesity, prenatal weight in the
obesity was significantly higher than the non-obesity
[16]. However, the above studies point out the
associated factors of prenatal nutrition and postnatal
care without mentioning the subjects diet factors and
active factors, which is one of the factors that directly
affect the weight. Other side, almost studies focused
on rural and urban areas, there was no research in the
suburban area in Vietnam, it was a complex area and
gradually attracts many people to live. The majority of
studies focused on children under 5 years old or
primary and secondary school students, there has
been no study to evaluate the nutritional status of high
school students (15-17 years old) in Vietnam.

From the aforementioned limitation, we conduct
research with the aim of evaluating nutritional status
and associated factors in children aged 15-17 years in
the suburban in Vietnam. Desiring to give an
overview and necessary information about the
nutritional status of children aged 15-17, thereby
contributing to the development of a policy to

eliminate the DBM in Vietnam.

SUBJECTS AND METHODS
Study populations

A cross-sectional study was carried out from
November to December 2019 Vietnam. We enrolled a
total of 424 students (153 boys and 271 girls) using a
randomized sampling method from Hong Thai High
school in Dan Phuong district, a suburb near Hanoi.
Participants’ mean age was 16 years 4 months
(ranging from 15 years 11 months to 17 years 11
months), without any significant difference between
boys and girls. Pupils who suffered from chronic
diseases such as mental disorders, cardiac or
metabolic disease related to obesity were not involved
in this study.

Measurement

Anthropometric indices of all studied subjects,
consisted of body weight, height, waist circumference
(WC), and hip circumference (HC), were measured
twice and then the mean was computed to use in later
analysis. Both participants’” weight and height were
measured in the morning when they were standing
upright, wearing light clothes without shoes or hats.
Figures for weight and height were recorded to the
closest 0.5 kg and 1 cm, respectively. Waist
circumference was determined by placing a tape
measure around the bare stomach, at the middle of the
iliac crest and the lower rib margin, while hip was
defined as the widest part below the waist. This
measurement was separately performed for boys and

girls in closed rooms to assure their privacy.

Participants were asked to fill in a self-administrated
questionnaire, which consisted of 2 parts. In part A,
besides socio-demographic information, students were
required to answer a variety of questions such as
yes/no questions about their food hobby or estimate
their amount of time spent on physical activities.
Meanwhile, part B mostly focused on students’
frequency of eating, each question was designed as a
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5-point scale, ranging from “Never” (1 point) to
“Always” (5 points). Questions in which higher points
related to eating more than normal were categorized
into “eating more” group, while the remains were
“eating less” questions. All participants were fully
explained about the aim of this study as well as how
to answer the questionnaire properly.

BMI calculation and classification of nutritional
statues

Body Mass Index (BMI) is a value evaluating body fat
based on the weight and height of a person. BMI is
calculated as the body weight in kilograms divided by
the square of the body height in meter (kg/m?). The
nutritional status of studied subjects was determined
based on the World Health Organization (WHO)
criteria of sex- and age- specific BMI cut-off points for
children between 5 and 19 years old (2007). According
to WHO, subjects were classified into 5 different
groups: severe thinness, thinness, normal, overweight,
and obesity.

Statistical analysis

SPSS version 20.0 (SPSS Inc., Chicago, Illinois) and
GraphPad Prism version 8.0 were used to performed
analysis. Data in descriptive statistics were expressed
as N or Median (interquartile range). The Student’s ¢-
test, nonparametric Mann-Whitney U test, or Fisher’s
exact test was used when appropriate. Univariable logistic
regression analysis was also performed to evaluate the
odds ratio (OR) of being overweight and obese at 95%
significant level. P<0.05 was considered statistically
significant.

RESULTS
Characteristics of studied subjects

The anthropometric characteristics of studied subjects
were given in Table 1. Of 424 students involved in this
study, boys accounted for approximately 36% and
there was no difference in age distribution between
boy group and girl group. It was obvious that figures
for boys in almost all characteristics were considerably
higher than for girls and differences were statistically
significant, except for hip circumference.

Table 1. Characteristics
and female groups

of studied subjects with male

Total P
(Both boys Boys Girls
. value
and girls)
153 271
N 424 36.08% 63.92%
16 years 4 16 years 4 16 years 4
months months months
Age (15y11m- (15yllm-  (15yllm- 0%
17y11m) 17y10m) 17y11m)
Weight (kg) 49 54 47 001
(35-90) (37-90) (35-70) :
160 <
Height (cm) 168 157
(143-181) (155-181) 43173y 0001
BMI 8 191 188 004
(139-304)  (139.304)  (14.729.9)
‘C/;]rils:nference 67 70 67 N
53-99 0.001
(cm) (53-99) (55-99) (53-95)
Hip 83
circumference (60-116) 83 82 0.263
(cm) (65-116) (60-110)

Note: Data were presented as Median (interquartile range). P-values
obtained by Mann-Whitney U test. Bold figures indicated significant
difference between boy group and girl groups.

Nutritional status of studied subjects

Overall, there were 38 overweight and obese students
(accounted for 8.96%), while this figure for thinness
and severe thinness was 34 (accounted for 8.02%)
(data were not shown). The proportion of obesity and
overweight in the boy group was 16.65%, which was
considerably higher than in the girl group (only
4.79%). Moreover, the prevalence rate of thinness and
severe thinness of boys (1.96% and 9.15%, respectively)
were also higher compared with girls (0% and 6.27%,
respectively) (Figure 1). Differences were statistically
significant.

Association of BMI and other biometric indicators in
study subjects

Pearson’s correlation coefficient was estimated to
analyze the relation between BMI and other body
parameters such as weight, height, or waist
circumference. Table 2 indicated that BMI was
significantly and positively correlated to weight, waist
circumference, and hip circumference with high
correlation coefficients, which were 0.852, 0.803, and
0.795, respectively. These results suggested that WC or
HC could be another indicator to determine the
nutritional status of children. Besides, our analysis
also revealed that excess belly fat was accompanied by
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0.71% Severe thinness
6.65% Thinness
83.61% Normal
8.55% Overweight

M 0.48% Obesity

Total (N=421) Boys (N=153)

6.27% Thinness

88.93% Normal

4.43% Overweight
B 0.37% Obesity

1.96% Severe thinness
9.15% Thinness :
72.55% Normal |
15.69% Overweight

W 0.65% Obesity

Girls (N=271)

Figure 1. Prevalence of severe thinness, thinness, normal, overweight, and obesity defined by BMI of (A) Total studied subjects, (B) Boy

group, and (C) Girl group.

large hip circumference due to their strong correlation
with an r=0.829, p<0.001.

Table 2. Pearson’s correlation analysis for BMI and
other biometric parameters in study participants
(N=424)

Weight  Height Waist  Hip

Sex BMI
(kg) (cm) (cm) (cm)
R 1 -0.450 -0.651 -0.223 - -0.134
0.092
Sex
p- 0.000 0.000 0.000 0.059 0.006
value
R - 1 0.584 0.796 0.763 0.852
Weight 0450
(kg) p- 0.000 0.000 0.000 0.000  0.000
value
R - 0.584 1 0.275 0232 0.081
Height 0.651
(cm) p- 0.000 0.000 0.000 0.000 0.096
value
R - 0.796 0.275 1 0.829 0.803
Waist 0.223
(cm) p- 0.000 0.000 0.000 0.000 0.000
value
R - 0.763 0.232 0.829 1 0.795
0.092
Hip (cm)
0.059 0.000 0.000 0.000 0.000
value
R - 0.852 0.081 0.803 0.795 1
0.134
BMI
p- 0.006 0.000 0.096 0.000 0.000
value

Note: Bold values indicated the significant correlation between BMI
and other variables. -: negative correlation, SEX: defined 1 as boy, 2
as girl.

Analysis the association of nutritional status and
dietary factors in studied subjects

Univariate logistic regression was performed (Table 3)
to assess the association between dietary habits and
overweight & obesity in students. Our data showed
that students of the non-overweight group liked more
kinds of food than those of the overweight & obesity

group and the difference was statistically significant
(p=0.02). This result indicated that consuming various
kinds of food may be a protective factor for childhood
obesity. Having milk or a light meal before going to
bed was also found to decrease the risk of being
overweight by 66.4% (OR = 0.336, 95%; CI: 0.116 -
0.972).
between the frequency of soft drinks, sweets, and fast-
food intake per week as well as the average time
spending on main meals and obesity were observed.

Interestingly, no significant associations

When evaluated the eating habits of students in some
specific cases through a 5-point scale questionnaire,
we found that obesity and overweight group tended
to eat more frequently than the remaining group. In
addition, if the mean point of questions related to
“eating more than usual” rose by 1, the risk of being
overweight and obesity increased more than 2.2 times
(p=0.017). Similarly, overweight risk reduced by 45.3%
if the mean point of “eating less than usual” questions
reduced by 1.

Analysis the association of nutritional status and
active factors in studied subjects

Data from Table 4 showed that students of the
overweight & obesity group and non-overweight
group spend the same amount of daily time on
physical activities as well as on screen entertainment.
In addition, studied participants tended to adopt a
sedentary lifestyle while spending much more time (2-
3 hours per day) engaging in an activity like playing
videogames, watching TV, or using smartphones than
doing physical exercises (0.5-1 hour per day). The
proportion of students who loved physical activities or
played sports after school was not statistically
different between the two groups. However, students’
means of transport were found to be highly associated
with obese status. Students who were driven to school
by parents increased more than 14 times in the risk of
being overweight & obese and the odds ratio for those
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going to school by motorbike was 5.056 compared to  respectively).
those walking to school (with p=0.018 and p=0.04,

Table 3. The association of dietary factors and nutritional status between Obesity & overweight group (N=38)
and Non-overweight group (N=386)

ObeSIt},’ & Non-Overweight OR clude (95% CI) p-value
Overweight
Eating N N
Like 23 299 0.446 (0.223 - 0.892) 0.020
Dislike 15 87 1 '
Having milk/light meal before going to
bed N N
Yes 4 100 0.336 (0.116 - 0.972)
No 34 286 1 0.036
Food Hobby
- Sweets N N
0.475 (0.238 - 0.948
Like 23 294 ( ) 0.032
Dislike 15 91 1
- Total kinds of loved food Median Median
5(38) 6 28)* 0.732 (0.562 - 0.952) 0.020
Average time of main meal n N
20-40p 14 150 0.653 (0.221 - 1.934) 0.442
<20p 19 201 0.662 (0.232 - 1.888) 0.440
>40p 5 35 1
. Median Median
Frequency of consumption of soft
drink, sweets and fastfood (per week) 2.33 2.33 0.823 (0.532 - 1.273 0.381
(1.33-5.67) (1.33-5.67) 823 (. 273) '
Mean attitude toward Part B questionnaire
M int of “cati ”
ean point of “eating more 3.26 (2-4) 3 (1.6-4.6) 2.223 (1.154 - 4.320) 0.017
questions
2.8 3
.547 (0.320 - 0.934 027
(1.5-4.5) (1.25-5) 0547 (0.320 - 0.934) 00

- Mean point of “eating less” questions

Note: Data are presented as N or Median (interquartile range), OR (95% CI), P-value; OR: odd ratio, 95% CI: 95% confidence interval; OR and
p-value obtained by univariate logistic regression. Bold values indicated statistical differences.

Table 4. The association of active factors and nutritional status between Obesity & overweight group (N=38) and
Non-overweight group (N=386)

Overwel‘ght & Non-overweight OR clude (95% CI) P-value
obesity
Playing sports after school N N
Yes 19 171 1.257 (0.645 - 2.449) 0.501
No 19 215 1
Physical Activity N N
Like 161 16 1.016 (0.517 - 1.996) 0.962
Dislike 225 22 1
ilv i Median Median
Total daily time spent on heavy 1.071 (0.760 - 1.510) 0.694
physical activities 30-60p 30-60p
Total screen time per day 2-3h 2-3h 1.016 (0.810 - 1.273) 0.891
Sleep time
- Night (hour) 8 75 1.027 (0.657 - 1.606) 0.907
& (6-8.5) (5-9) : : ' :
. 55 50
- Break (minute) (0-120) (0-120) 1.006 (0.994 - 1.018) 0.338
www.bsmiab.org/jabet Chu et al., J Adv Biotechnol Exp Ther. 2021 Jan; 4(1): 17-24
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Means of transport N
Walking 2
With parents
Electric bicycle 15
Motorbike 11
School bus 8
Bicycle 0

N

57 1 0.090
4 14.250 (1.569 - 129.462) 0.018

191 2.238 (0.497 - 10.079) 0.294
62 5.056 (1.074 - 23.799) 0.040
60 3.800 (0.774 - 18.659) 0.100
12 0.000 0.999

Note: Data are presented as N or Median (interquartile range), OR (95% CI), P-value. OR: odd ratio, 95% CI: 95% confidence interval. OR and
p-value obtained by univariate logistic regression. Bold values indicated statistical differences.

DISCUSSION

The results showed that the rates of overweight and
obesity was 8.96%, thinness was 8.02%, there was a
statistically significant difference between boys’ and
girls” group, all proportions of boys group are higher
than girls’ group. Correlation between BMI and WC,
HC showed that WC or HC could be another indicator
to determine the nutritional status of children. Besides,
having milk or a light meal before going to bed was
also found to decrease the risk of being overweight by
66.4%. Eating as much as possible increases the risk of
overweight and obesity 2.2 Especially,
compared with the walking group, the group with
adults taken had the risk of overweight and obesity 14

times.

times higher, the group traveling by motorbike had
the risk of overweight and obesity 5.056 times higher.

We found that the nutritional status of children aged
15-17 years in this study was almost different and
lower than other study. Example, a research in
Norway about obesity status in 2016 showed that the
obesity and overweight rate at the age of 15-17 is
20.1%, 2 times higher than this study (8.96%) [17]. In
addition, a research in Hanoi, Vietnam in 2019 found
that 17.1% were overweight and 19.1% were obesity at
the age of 6-11 [18]. Another study in 2010 on 11-14
year old adolescents in Ho Chi Minh City showed the
rates of overweight and obesity were 19.6% and 7.9%
[19]. The difference can be explained by the scope of
our research was suburban, wasn’t represent of the
whole country. Scientific evidence has shown that
different levels of economic development have
different child nutritional status. Specifically, the rate
of overweight in urban areas is higher than in rural
areas, and the rate of malnutrition in rural areas is
higher than in urban areas [12, 20, 21]. On the other
side, the rates of overweight and obesity of children in
suburban seems to be lower than in urban and larger
than in rural, rate of thinness is the opposite. Results
of the abbreviated SEANUTS study on under 11 years
in Vietham showed that obesity of children account

for 29% in urban, while in rural was 5.6% [12].
Compared to the rate of overweight and obesity in
suburban in this study (8.96%), we were found that
the rate of overweight in suburban area was in the
middle of that in rural and urban. In addition, a
statistically significant difference between boys and
girls group in this study was similar to other studies,
almost studies have shown that boys have rate of
and obese higher than girls [22].
Interestingly, this study indicates that boys also have

overweight

significantly higher rates of thinness than girls, this
was the special feature of our research. This was an
issue that needs to be considered to help balance the
nutritional status of the sexes in the future.

In addition to BMI, WC and HC can be another good
indicator to evaluate the nutritional status of children.
This was similar to the study in Brazil about children
aged 7-10 years, which shows that WC was a good
indicator for classifying children’s nutritional status
[23]. Two studies in Mexico and China also proved it
[22, 24], but no studies have yet to prove that HC is
also a reliable indicator for classifying nutrition in
children, and this was something new in our study.
We believe that having milk or light meal was a
protective factor from the risk of obesity and
overweight. This can be explained by evidence of
nocturnal physiology and digestion of food, in
particular, the rate of night and day metabolism was
equal, so we also needs more energy while sleeping, it
can provide energy, help you sleep well, and keeps
the next day from starving [25, 26]. On the other hand,
fast food consumption and physical activity time were
thought have no significant difference between the
overweight and obesity and non-overweight groups. It
seems to be unsuitable for reality, but it may be due to
cross-sectional study, unable to assess causality.
Besides, overweight children may have changed their
diet, for example, reducing fast food consumption.
This can falsify or hide the association between fast
food consumption and obesity. Especially, compared
with the walking group, the group with adults taken
had the risk of overweight and obesity 14 times higher,
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the group traveling by motorbike had the risk of
overweight and obesity 5.056 times higher. Similar to
a cross-sectional study of children in Tanzania 2015,
the results indicate that children who walk to school
were less likely to be overweight than children using
transport [27]. As another example, a 2015 study on
active committing to school (ACS) in a US state
provided evidence of the rate of overweight in
children walking to school compared to cycling lower
than 7% [28]. Children's transportation to school has a
profound influence on their risk of being overweight
and obesity, this evidence was thought to be very
helpful in reducing the rate of overweight and obesity
children.

This study has some limitations regarding the
generalizability of our findings. First, this study was a
cross-sectional study. Therefore, we could not address
causal relationships of variables or factors related to
nutritional status. The potential causal relationships
must be clarified by longitudinal studies. Second, this
study only focuses on suburban, the results do not
apply to all children in whole country, it was
necessary to conduct an extensive study for urban and
rural areas to find the difference between each region.
In the future, we should conduct more specific study
to clarify the associated factors in these findings.
Finally, an educational program about daily routines,
eating and transportation to school to children and
parents was necessary, contributing to reducing the
rate of overweight, obesity and thinness based on our
study results.
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