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SUMMARY
Introduction
Vietnam has a nutrition transition leading to a rapid increase in the prevalence of
overweight and obesity among adolescents whose lifestyles become more and more
sedentary with lower levels of physical activity. Overweight and obesity among
adolescents is growing with time in urban areas of Vietnam. Obesity in adolescence
substantially increases the risk of cardiovascular diseases and their associated health
deficiencies in adulthood. Additionally, obesity in adulthood is a high risk factor for
chronic diseases.

Objectives
Our study aimed at assessing the physical activities, the sedentary behaviors, and the
dietary intake with regard to the prevalence of overweight and obesity among junior high
school students (11-14 years) in urban areas of Ho Chi Minh City, Vietnam.

Methods
A representative sample of 1,989 students aged 11-14 years was selected using a
multistage cluster sampling method. 23 schools were randomly selected from the full list
of all public junior high schools. In each selected school, 2 classes were chosen at random
and all students from each selected class were examined. Age- and sex-adjusted
overweight and obesity were defined using International Obesity Taskforce cut-offs.
Physical activity, sedentary behaviors, and dietary intake were collected based on
validated questionnaires for Vietnamese adolescents. Multiple logistic regressions were
used to assess the predictive value of risk factors on prevalence of overweight or obesity.

Results
The prevalences of overweight and obesity were 17.8% and 3.2%, respectively. From
2004 to 2010, the prevalence of overweight and obesity significantly increased from
11.7% and 2% to 17.8% and 3.2%, respectively (p = 0.001). The annual rate of change in
obesity prevalence was +1.02% per year. 53.8% spent more than 2 h/day in small-screen
recreations (boys/girls=63%/46%, 95%CI:[1.26-1.48], p = 0.001). Adolescents spent 1.5
h/day (median) in physical activity, with higher values for boys than girls (p = 0.001), and
33.9% were categorized as inactive. Total energy intake exceeded the Vietnam
Recommended Dietary Allowances 2007. Using multiple logistic regression, high use of
small-screen recreations at younger age was predictive of overweight and obesity
(OR=1.59, 95%CI:[1.06-2.38], p = 0.02). Younger boys and inactivity were significantly
associated with overweight or obesity prevalence. In girls, an inverse association was
observed between dietary intake and overweight or obesity.

Conclusions
In urban areas of Ho Chi Minh City, prevalence of overweight and obesity is still
increasing among adolescents who have sedentary behaviors, few physical activities, and a
total energy intake exceeding the Vietnam Recommended Dietary Allowances 2007.
Public health programs should therefore be improved in order to promote good eating
habits and physical activity among youths in Ho Chi Minh City.
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Chapter 1 Introduction

Chapter 1

Rational of the study

Introduction

1.1 Rational of the study
Overweight and obesity in children and adolescents has increased significantly in developed
countries over the last decade, with the highest prevalence reported for the United States of
America. A trend of increasing prevalence of overweight and obesity has also been reported
in developing countries, especially in urban populations. This global epidemic represents a
major public health problem, due to the consequences of childhood obesity both during
childhood and adult life and the resulting heavy burden on health services. In East Asia and
South East Asia, rapid urbanization and socio-economic development are leading to changes
in diet and activity patterns which are promoting a nutrition transition and the emergence of
obesity in both children and adults.
Vietnam is a country located in South East Asia with 84 million inhabitants. Vietnam
experiences the same situation as others countries in the region: overweight and obesity
among adolescents is growing with time. The prevalence of overweight among children
under 5 years of age has rapidly increased from 3.2% in 2002 to 6.3% in 2005, a double
rising after only 3 years. In Vietnam, many studies have been conducted on overweight and
obesity among children 6-11 years but few studies have addressed the problem in adolescents
(11-16 years). Adolescence is the middle age between childhood and adult, with a rapidly
growth in physical body. Thus, providing not enough equilibrated macronutrients in food
leads to nutritional deficiency and providing too much nutritional facts leads to overweight
and obesity. Obesity in children impacts on their health in both the short and long term,
especially overweight during adolescence strongly affects physical growth and adult stature.
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Ho Chi Minh City is the largest city of Vietnam. According to the only two cross-sectional
studies conducted among adolescents in 2002 and 2004, the prevalence of overweight and
obesity defined by the International Obesity Task Force‟s cut-offs (IOTF‟s cut-offs) in Ho
Chi Minh City was 5.9% and 0.7%, respectively in 2002, and 11.7% and 2.1%, respectively
in 2004. These results indicated a high increase of overweight among secondary high school
students in urban areas of Ho Chi Minh City over two years.
We conducted the present study in order to answer the question „Does the prevalence of
overweight and obesity in adolescents still increase in urban areas of Ho Chi Minh City in
2010, and is it related to physical activity, to sedentary behavior and to dietary intake? The
findings aim to contribute to the understanding of adolescents‟ nutritional status in urban
areas of Vietnam and we hope to offer elements for developing strategies to prevent obesity
among adolescents in Ho Chi Minh City.

1.2 Aims of study
1.2.1 General objective
Our general objective was to assess the physical activities, the sedentary activities, and the
dietary intake with regard to the prevalence of overweight and obesity among junior high
school students (11-14 years) in urban areas of Ho Chi Minh City, Vietnam.
1.2.2 Specific objectives
1.2.2.1 To estimate the prevalence of overweight and obesity by age, gender, geographical
region and family socioeconomic status among junior high school students (11-14 years) in
urban areas in Ho Chi Minh City.
1.2.2.2 To assess physical and sedentary activities by age, gender, and economic status
among junior high school students (11-14 years) in urban areas in Ho Chi Minh City.
1.2.2.3 To assess dietary intakes by age, gender and economic status among junior high
school students (11-14 years) in urban areas in Ho Chi Minh City.
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1.3 Thesis outline
The present work has been conducted in Ho Chi Minh City in Vietnam in 2010.
Chapter 1 presents the rationale of the study and the general objectives.
Chapter 2 describes background of epidemiology of overweight and obesity in children. This
section presents also definitions of overweight and obesity. Situation of Vietnam and Ho Chi
Minh are discussed in this chapter.
Chapter 3 describes methods used in this thesis: design study, sampling procedure, rational
for sample size, data sources, key measurement tools, and also procedures for data analysis.
Chapter 4 provides results of prevalence of overweight and obesity in children as published in
BMC Public Health. This chapter also reports comparison of prevalence of overweight and
obesity between this study conducted in 2010 and the survey from 2004.
Chapter 5 shows sedentary behaviors and its relationship with body mass index status among
adolescents in urban areas of Ho Chi Minh City. This chapter is divided into two parts. The
first one addresses small-screen recreation time and overweight in adolescents of Ho Chi
Minh City, Vietnam. The second part addresses the sedentary behaviors of adolescents in Ho
Chi Minh City, Vietnam.
Chapter 6 describes physical activities and their relationship with overweight and obesity in
adolescents.
Chapter 7 reports dietary intake and its relationship with body mass index in children.
Macronutrient intakes are also presented in this chapter.
Chapter 8 presents a multivariate model of the independent determinants of overweight and
obesity in adolescents of Ho Chi Minh City, after excluding food intake data.
Chapter 9 summarizes the main findings of our work about overweight and obesity among
junior high school students in Ho Chi Minh City. Strengths and limitations are discussed in
this chapter. Public health implications and recommendations are also presented.

3
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Chapter 2

Overweight and obesity among children

Background

2.1 Overweight and obesity among children
2.1.1 Definition of obesity
Obesity occurs when an individual takes more energy than necessary. Several criteria and
various standards have been proposed to assess obesity including height and weight, body
mass index, skin fold thickness, waist circumference, waist to hip ratio, waist to height ratio.
According to each age group, appropriate indices were applied. The anthropometric indices
recommended for adolescents are height- for- age, body mass index for age, and triceps and
sub-scapular skin fold thicknesses- for- age.
Body mass index (BMI) is defined as weight in kilograms divided by the square of height in
meters (kg/m2), and it is often used as an indicator of weight status or adiposity. This
measurement is highly correlated to the percentage of body fat [1]. Not only does BMI help
to determine if someone is overweight, the higher the number the greater the risk a person has
of developing complications from obesity, such as diabetes and heart diseases. Being
overweight can cause serious health problems later in life. WHO has recommended cut-off
values of BMI for defining overweight ≥ 25 kg/m2 and obesity ≥ 30 kg/m2 in adults (WHO,
1995). A limitation of BMI as a measure of overweight and obesity is that it does not account
for the heavier weight of muscle mass compared to fat. As a result, the relationship between
BMI and body fat content varies according to body build and proportion, and it has been
shown that a given BMI may not correspond to the same degree of fatness across populations.
For example the percentage of body fat mass increases with age up to 60-65 years in both
sexes and is higher in women than in men of equivalent BMI. Differences have also been
shown across ethnic groups.
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Despite these limitations BMI provides the most useful, albeit crude, population-level
measure of obesity because it is commonly collected in population health surveys, it has high
subject acceptance and it has good reliability and validity [2, 3].
Until the past decade, there was no widely accepted BMI-based references to define
childhood and adolescent underweight, overweight, and obesity. An interim reference (sexand age-specific 85thpercentiles) was initially developed from the US NHANES I data to
define adolescent overweight with what we termed the WHO-NCHS (World Health
Organization–National Center for Health Statistics) reference [4][5].

CDC references
Published in 2002, the CDC 2000 growth reference was developed using five national health
examination surveys (the National Health Examination Survey (NHES) and the National
Health and Nutrition Examination Survey (NHANES) for girls and boys. Some limited
supplementary information was collected from vital statistics on child birth weight, length,
and head circumference sourced from birth certificates and hospital records (1963-1995).
The CDC 2000 growth reference defines children as at risk of overweight and obesity if their
BMI exceeds the 85th and 95th centiles for most routine assessment [6]. The CDC 2000
reference population was based on USA data, and covered the age range of 2-20 years.

WHO standards and references
In 1995, WHO expert committee recommended these BMI 85th percentiles for international
use to classify adolescent overweight, but they recommended the use of a weight-for-height z
score (ie, a z score of 2, which corresponds to the 97.7th percentile) for children aged <10
years [5]. They also suggested the use of both the BMI for age and the skin fold for age as the
best indications for the assessment for obesity in adolescents; they proposed to define
6
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overweight as a BMI ≥ 85th percentile with both the triceps and sub-scapular skin fold for age
< 90th percentile while a BMI ≥ 85th percentile with both the triceps and sub-scapular skin
fold with ≥ 90th percentile was considered as obese (WHO, 1995). The new WHO references
for school age children and adolescents, released in 2007 for 5- to -19-year-olds based on
data from US surveys [7]. The WHO 2007 growth reference defines children as at risk of
overweight and obesity if their BMI exceeds +1SD and +2SD or, equivalently, if their BMI zscore exceeds +1 and +2. The WHO 2007 reference population was derived from a
combination of Brazil, Ghana, Norway, India, Oman, and USA growth data, and covered the
age range of 5-19 years [7].

The International Obesity Task Force (IOTF) references
Recently in 2000, the Childhood Obesity Working Group of the IOTF proposed new
international age- and sex-specific BMI cutoff references, aimed to define childhood and
adolescent obesity [8, 9]. In response to this recommendation, Cole et al. compiled data on
BMI from six large nationally representative cross-sectional growth studies (Brazil, Great
Britain, Hong Kong, the Netherlands, Singapore and the US). For each country, the two
percentile values equivalent to a BMI of 25 and 30 at 18 years of age were determined for
each gender. The BMI values at different childhood ages were then calculated for the same
pair of percentiles for each of the six data sets to provide international age- and sex- specific
cut-off points from 2 to 18 by 0.5 years of age.
These cutoff points are presented in Table 1 and are referred to as IOTF references. These
IOTF references have several advantages. They are based on international data and, because
they are built to pass through adult cut-offs which are linked with mortality rates, they are
less arbitrary than other cut-offs. They are also less geographically and temporally dependent
than some other references. In the last decade, IOTF cut-offs have been used in many
7
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prevalence studies conducted in Europe and in other countries. The use of the IOTF
definition also allows studying time trends [10].
Table 2.1 International cut off points for body mass index for overweight and obesity by sex
between 2 and 18 years, defined to pass through body mass index of 25 and 30 kg/m2 at age
18, obtained by smoothing data from Brazil, Great Britain, Hong Kong, Netherlands,
Singapore, and United States of America.
Age
(years)
2
2.5
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11
11.5
12
12.5
13
13.5
14
14.5
15
15.5
16
16.5
17
17.5
18

Body mass index 25 kg/m2
Males
Females
18.41
18.02
18.13
17.76
17.89
17.56
17.69
17.40
17.55
17.28
17.47
17.19
17.42
17.15
17.45
17.20
17.55
17.34
17.71
17.53
17.92
17.75
18.16
18.03
18.44
18.35
18.76
18.69
19.10
19.07
19.46
19.45
19.84
19.86
20.20
20.29
20.55
20.74
20.89
21.20
21.22
21.68
21.56
22.14
21.91
22.58
22.27
22.98
22.62
23.34
22.96
23.66
23.29
23.94
23.60
24.17
23.90
24.37
24.19
24.54
24.46
24.70
24.73
24.85
25
25

Body mass index 30 kg/m2
Males
Females
20.09
19.81
19.80
19.55
19.57
19.36
19.39
19.23
19.29
19.15
19.26
19.12
19.30
19.17
19.47
19.34
19.78
19.65
20.23
20.08
20.63
20.51
21.09
21.01
21.60
21.57
22.17
22.18
22.77
22.81
23.39
23.46
24.00
24.11
24.57
24.77
25.10
25.42
25.58
26.05
26.02
26.67
26.43
27.24
26.84
27.76
27.25
28.20
27.63
28.57
27.98
28.87
28.30
29.11
28.60
29.29
28.88
29.43
29.14
29.56
29.41
29.69
29.70
29.84
30
30

Source: [8]
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2.1.2 Definition of underweight
Obesity and malnutrition represent opposite extremes on the spectrum of adiposity, and both
are routinely quantified in terms of weight and height relative to the child‟s age.
Fifty years ago, Gomez introduced a malnutrition classification of weight below a specified
percentage of median weight for a child‟s age [11]. This classification included three
components: a measurement, a reference for age adjustment, and a set of cut offs. Later
Seoane and Latham proposed splitting weight- for- age into weight- for- height and height for
age [12] that allow underweight to be defined as wasting or stunting or both. Subsequently
Waterlow et al. recommended the use of z scores for the definitions of underweight, wasting,
and stunting, with the cut offs defined in terms of standard deviations (SDs) below the
median rather than as percentages of the median [13][14]. This ensures that the false positive
screening rate is constant across age as applied to a reference population.
In 2007, the World Health Organization (WHO) released growth references for 18-71 months
and for 5-19 years [7] based on a representative sample of children aged 1-19 years collected
between 1997 and 2003, living in favorable socioeconomic conditions in six developed and
developing countries. The following indicators are the cut-offs suggested by WHO: thinness:
< -2SD; severe thinness: <-3SD. All charts, tables and documentation related to this 2007
growth reference can be downloaded from: www.who.int/growthref/en.
Also in 2007, Cole et al. developed three grades of thinness, based on an international survey
of nationally representative samples of children aged 6 to 18 years, between 1963 and 1993
[15]. International survey cut-offs (The IOTF cut-offs) were determined using mathematical
models based on least square fitting methods and already applied in children to assess
overweight and obesity [8]. The chosen cut off is a body mass index of 17kg/m2 at the age of
18 years coinciding with the WHO grade 2 cut off for thinness in adults, and to a value of -2

9
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in z-score for body mass index in Cole‟s combined dataset (Table 2). In addition, cut offs of
18.5kg/m2 and 16kg/m2 are also included to coincide with WHO grade 1 and grade 3 thinness
in adults, allowing the distinction between different grades of under-nutrition and thus
different levels of risk in children. Furthermore, a value of -2 in z-scores corresponds roughly
to 80% of the median body mass index and is equivalent to the WHO definition of wasting
(low weight- for- height) [16].
Few studies have compared the prevalence of thinness using either IOTF or WHO cutoffs in
school-aged children. In studies in Russia [16] and Brazil [13,14], the prevalence of thinness
was higher when assessed with the WHO than when assessed with the IOTF cut-offs, while
the opposite was found in Bolivia [15]. Thus, the IOTF cut-offs and WHO standards and
references should still be both used to assess thinness.

10
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Table 2.2 International cut-off points for BMI for thinness grades 1, 2, and 3 by sex for
exact ages between 2 and 18 years, defined to pass through BMI of 16, 17, and 18.5 at
age 18, obtained by averaging data from Brazil, Great Britain, Hong Kong,
Netherlands, Singapore, and USA.
Boys

Girls

Age
(years)

16

17

18.5

16

17

18.5

2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0
8.5
9.0
9.5
10.0
10.5
11.0
11.5
12.0
12.5
13.0
13.5
14.0
14.5
15.0
15.5
16.0
16.5
17.0
17.5

13.37
13.22
13.09
12.97
12.86
12.76
12.66
12.58
12.50
12.45
12.42
12.41
12.42
12.45
12.50
12.57
12.66
12.77
12.89
13.03
13.18
13.37
13.59
13.83
14.09
14.35
14.60
14.86
15.12
15.36
15.60
15.81

14.12
13.94
13.79
13.64
13.52
13.41
13.31
13.22
13.15
13.10
13.08
13.09
13.11
13.17
13.24
13.34
13.45
13.58
13.72
13.87
14.05
14.25
14.48
14.74
15.01
15.28
15.55
15.82
16.08
16.34
16.58
16.80

15.14
14.92
14.74
14.57
14.43
14.31
14.21
14.13
14.07
14.04
14.04
14.08
14.15
14.24
14.35
14.49
14.64
14.80
14.97
15.16
15.35
15.58
15.84
16.12
16.41
16.69
16.98
17.26
17.54
17.80
18.05
18.28

13.24
13.10
12.98
12.86
12.73
12.61
12.50
12.40
12.32
12.28
12.26
12.27
12.31
12.37
12.44
12.53
12.64
12.78
12.95
13.15
13.39
13.65
13.92
14.20
14.48
14.75
15.01
15.25
15.46
15.63
15.78
15.90

13.90
13.74
13.60
13.47
13.34
13.21
13.09
12.99
12.93
12.90
12.91
12.95
13.00
13.08
13.18
13.29
13.43
13.59
13.79
14.01
14.28
14.56
14.85
15.14
15.43
15.72
15.98
16.22
16.44
16.62
16.77
16.89

14.83
14.63
14.47
14.32
14.19
14.06
13.94
13.86
13.82
13.82
13.86
13.93
14.02
14.14
14.28
14.43
14.61
14.81
15.05
15.32
15.62
15.93
16.26
16.57
16.88
17.18
17.45
17.69
17.91
18.09
18.25
18.38

18.0

16.00

17.00

18.50

16.00

17.00

18.50

Source: [15]
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2.1.3 Epidemiology of overweight and obesity
Prevalence of overweight and obesity
The prevalence of overweight and obesity in the USA is one of the highest rates reported over
the world [17]. Data from NHANES surveys (1976–1980 and 2003–2006) show that the
prevalence of obesity increased in all age categories: from 5.0% to 12.4% in children aged 2–
5 years, from 6.5% to 17.0% in children aged 6-11 years and from 5.0% to 17.6% in those
aged 12-19 years [18]. In Canada, approximately 20% of Canadian youths aged 11-16 years
were overweight in the year 2002, with 15% being pre-obese and 5% being obese. A greater
percentage of boys compared to girls were pre-obese (18% versus 13%) and obese (6 %
versus 4%) [19].
Childhood obesity is also a well recognized problem in Europe. High rates of obesity were
observed in Eastern European countries [20] and Southern European countries as Italy, Spain
and Greece[21]. Northern European countries [22], particularly the Nordic countries [23],
tended to have overall lower rates. Ireland ranked amongst the countries with the highest
levels of obesity amongst 13-15 years children in a survey of self reported height and weight
conducted in 13 European countries, Israel and the United States of America in 1997–1998
[17]. A recent report showed that almost 23% of boys and over 28% of girls were either
overweight or obese. In the Republic of Ireland, the highest prevalence of overweight was
observed in girls aged 13 (32%) and obesity in girls aged 7 (11%). In Northern Ireland, the
highest prevalence of overweight and of obesity were found in girls aged 11 and aged 8
respectively (33% and 13%) [24]. Some studies also show that overweight among young
people is also increasing in Sweden [25] and France [26]. In contrast, data from Turkey [27]
and Greece [28] reported a lower prevalence of obesity among adolescents, compared to
other western countries.

12

Chapter 2 Background

Overweight and obesity among children

In Asia, though the prevalence of overweight and obesity is not as high as in developed
countries, adolescents overweight and obesity is becoming a public health concern. A study
conducted between1991-1997 showed that the prevalence of overweight in adolescents
increased in China [29], evidencing that the burden of nutritional problems was shifting from
energy imbalance deficiency to excess among older children and adolescents. In Thailand, the
prevalence of obesity in school children has increased from 12% in 1991 to 16% in 1993
[30]. In Bangkok, a retrospective study conducted in the Pediatric Department of an
Adolescent Clinic in Chulalongkorn University also concluded that the number of obese
patients in the Adolescent Clinic was increasing [31]. Despite certain limitations related to
representativeness of the results, this raised an alarm of public concern about adolescent
overweight/obesity issue. Similar increases in overweight and obesity in adolescents have
also been reported in Taiwan [32], Malaysia [33] and Philippines [34]. Reports from India on
the prevalence of overweight children indicate are contrasted, indicating either a low
prevalence for children aged 9 to 16 (4.7%) [35] or a high prevalence of overweight for
adolescents in urban India [36]. Interpretation of these studies is complicated because of
differences in the sampled population and in the definition of overweight and obesity.

Recent trends
In United States of America, data from NHANES I (1971–1974) to NHANES II (2003–2006)
show increases in overweight among all age groups. Among preschool-aged children (2–5
years), the prevalence of overweight increased from 5.0% to 12.4%.Among school-aged
children (6–11 years), the prevalence of overweight increased from 4.0% to 17.0%.Among
school-aged adolescents (12–19 years), the prevalence of overweight increased from 6.1% to
17.6% [37]. In the study of Flegal in 2000 [38], comparing BMI values between the third
National Health and Nutrition Examination Survey (NHNES III: 1988-1994) with data from
13
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earlier cross-sectional representative surveys in adults (20-74 years), children and adolescents
(6-17 years), there was increasing skewness in all sex and age groups, with a greater shift in
the upper part of the distribution so that, within each group, the heaviest subgroup was
heavier in NHANES III than in prior surveys. For the youngest children, the lower part of the
distribution showed virtually no change. With increasing age, distributions tended to shift
upward slightly, suggesting an increase in BMI across the entire population. However, in the
recent study of Odgen, based on the data of NHANES in the 4 time periods (1999-2000,
2001-2002, 2003-2004, 2005-2006), there was no significant trend over the time period 19992006 in BMI- for- age over the 95th percentile [18]. Previous analyses of trends with only 3
data points through 2003-2004 showed a significant increase in BMI for age above the 95th
percentile over the period 1999-2004. In Brazil, Gloria et al. conducted household surveys
(1975, 1989, 1997) of weight and statures in a random sample of about 50,000 Brazilian
adolescents aged 10 to 19 years [39]. Overweight and obesity were defined by IOTF. This
study showed that the prevalence of overweight tripled in boys (from 2.6% to 11.8%) and
doubled in girls (from 5.8% to 15.3%) between 1975 and 1997.
Estimation of trends in obesity prevalence among adolescents in Europe is difficult because
of the use of different definitions of obesity among adolescents. In England, data on
children‟s height and weight that were collected in the National Study of Health and Growth
(NSHG) between 1974-1994 and in the Health Survey for England (HSE) since 1995 showed
that prevalence of obesity doubled between 1984 and 1994 among children aged 4-12 years
in England, rising from 0.6% to 1.7% in boys and from 1.3 to 2.6% in girls. The most recent
estimates suggest that by 2001, some 8.5% of the 6 years and 15% of the 15 years were obese
[40]. In France, prevalence of childhood obesity reached 3.5 % and overweight was 18 % in
2002 with a fourfold increase since 1960 [41]. In the study of Kautiainen et al. (2002), the
trends in overweight and obesity among Finish adolescents are described by the change in the
14
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85th and 95th percentile cut-off points of BMI over time (1977-1999). Overweight and
obesity increased linearly in all sex and age groups from 1977 to 1999. Depending on the age
group, the average increase in the 85th percentile cut-off point of the BMI per 10 years was
0.6-1.1 kg/m2 in boys and 0.3-0.7 kg/m2 in girls. The prevalence of obesity in boys was 1.1%
in 1977 and 2.7% in 1999 and 0.4 and 1.4% in girls, respectively [42].

2.1.4 Factors associated with children overweight and obesity
Socioeconomic Status
Overweight is a result of an increase in energy intake and a decrease in physical activity, both
of which are influenced by social, economic and physical environments [43]. Socioeconomic
factors are ethnicity, family size, and rearing conditions. The relationship between social
factors and childhood obesity remains equivocal and poorly understood. Physical factors (for
example, region, season and population density) [44], and social factors (for example,
ethnicity [45], family size [46], excessive television viewing [47], short sleep duration [48],
and rearing conditions [49]), have all been associated with adiposity in children and risk of
overweight in young adulthood. The role of socioeconomic status has probably been studied
the most extensively, but associations with trends in childhood obesity are inconsistent
[49][50].
In USA, the Project EAT (Eating among teens) - II was a follow-up study of Project EAT-1
looking at trends in prevalence of overweight as a function of socioeconomic status during 5
years. In project EAT-1, students of 31 middle and high schools of Minnesota completed inclass surveys and anthropometric measures during the 1998-1999 academic years.
Participants were surveyed again in Project EAT-II, 5 years later (2003-2004), as the younger
cohort progressed from early adolescence to middle adolescence, and the older cohort
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progressed form middle adolescence to late adolescence/young adulthood. Results showed an
increase in prevalence of overweight for adolescents in the low-socioeconomic status group
from 29.8% to 33.1% (p = 0.001) and a decrease for adolescents in the high-socioeconomic
status group, from 23.1% to 19.2% (p = 0.01) [51].
Data from the 1946 British birth cohort showed that a low socioeconomic background in
childhood and a high relative weight at the age of 14 were associated with higher mean BMI
throughout adult life. Despite a partial confounding by educational attainment and by adult
socioeconomic status, this study suggested a long-term impact of biological and behavioral
processes on BMI [52].

Physical Activity
Change in patterns of physical activity is likely an important factor behind obesity. Declining
levels of physical activity contribute to the increase in prevalence of overweight in US
youths. In the study of Steven, physical activity was measured using 6 days of accelerometry
and percentage of body fat was calculated using an age- and ethnicity-specific prediction
equation. Sixth-grade girls with an average of 12.8 minutes of moderate-to-vigorous physical
activity (MVPA) per day (15th percentile) were 2 times more likely to be overweight than
girls with 34.7 minutes of MVPA per day (85 percentile), and their percent body fat was 2.64
percentage points greater [53]. A survey commissioned by Sport England [54] showed that
the proportion of young people spending two or more hours a week on sport in school
declined from 46% in 1994 to 33% in 1999. There was a fall in the proportion of children
walking to school. Since 1989/91, the proportion of primary school children walking to
school has fallen from 62% to 56%, while over the same period; the number being driven by
car to school has risen from 27% to 36%. There was a decline in the proportion of children

16

Chapter 2 Background

Overweight and obesity among children

cycling to school. Only 2% of secondary pupils were cycling to school in 1999 compared
with 5% in 1989/91. In Canada, results from the Health Behaviors in School-aged Children
Survey indicated that physical inactivity and increased television viewing were strongly
associated with overweight and obesity in Canadian youths. For example, the most physically
active boys were only 30% as likely to be obese as the least active boys, while the most
active girls were only 50% as likely to be obese as the least active girls.

Sedentary Behaviors
Sedentary behavior is rapidly emerging as an important issue in public health. Sedentary
behavior refers to very low levels of energy expenditure through sitting and lying. In
England, there was a rising in sedentary pastimes such as watching TV, playing computer
games or accessing the internet [54]. An Independent Television Commission survey showed
that the average 4-15 years watched about 2.5 hours of TV per day; the research also showed
a strong correlation between the numbers of hours spent watching TV and prevalence of
obesity. In 2002, about 50% of households with children had home internet access; on
average, children logged on 10 times a month. A cross-sectional study showed that higher
degrees of overweight with increase in TV viewing among children aged 10-16 years in 65%
of the 34 countries involved in the report [55].
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2.2 Vietnam
2.2.1 Geography and population
Geography
Vietnam is a country located South East Asia with a form as an S-shaped strip on the eastern
seaboard of Indochinese Peninsula, linking to the large Asian continent and looking out on
the Pacific Ocean. Vietnam stretches 1,650 km from North to South. The widest area from
East to West is 600 km and the narrowest only 50 km. With a borderline of 3,730 km,
Vietnam is bordered by China in the North, Laos and Cambodia in the West and by the East
Sea in the East with a coastline of 3,260 km. Its land area is about 331,668 km2 of which 7.3
million ha is used for agriculture and 11,800 million ha used for forestry.
Vietnam is essentially a tropical country with a humid monsoon climate. The weather in the
north has four seasons but the weather in the south has only two: the dry season and the rainy
season. Vietnam has 7 different ecological regions: North Mountain and Midlands, Red River
delta, North of Central Coast, South of Central Coast, Central Highlands, Northeast of
Southlands, and the Mekong River delta.
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Ho Chi Minh
City

Figure 2.1 Map of Vietnam
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Population
According to the most recent Census, the population of Vietnam in 2010 was 86,747,807
people. Population density in the whole country is 263 person/km2, lower than Belgium (355
person/km2, www.statbel.fgov.be). Although a majority of the population lives in rural areas,
29.9% live in towns and cities [1]. The urban population has grown by 10% since 2007, and
Vietnam has one of the world‟s highest population densities in cities [2]. Industrial zones and
urban areas continue to attract migrants and, as Viet Nam continues to develop, the
population distribution is shifting more and more from rural to urban areas where there are
new economic opportunities. Ho Chi Minh is one of the cities attracting the largest number of
migrants in the last decade.
Population of Vietnam is unevenly distributed, with density varying according to
geographical and economic conditions. Demography has a so-called bipolarization around Ho
Chi Minh, and Hanoi: Ho Chi Minh City concentrates 35% of the cities‟ population on 19%
of the Vietnamese territory and Hanoi concentrates 27% of the population on 8%. The
highest population densities are found in the big cities such as Ho Chi Minh, Ha Noi. Table 3
shows that five cities have highest average population in Vietnam. Ho Chi Minh City has the
highest population and population density in comparison with other cities, with an average of
3,530 inhabitants/km2, but with also big differences between rural and urban districts. The
urban district No1 to No12 of Ho Chi Minh City have about 6,000,000 inhabitants on 300
km2, with densities from 21,114 person/km2 in District No8 to 44,089 person/km2 in District
No11 (that is 6.5 times higher than the 6,751 person/km2 of Brussels), while rural districts
have about 1,400,000 inhabitants on 1,600 km2 with the lowest density of 97 person/km2 in
the District of Can Gio.
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Table 2.3 Population and Population density in 2010 by region [2]

Whole country
Ho Chi Minh
Ha Noi
ThanhHoa
Nghe An
An Giang

Average population
(person)
86,927,700
7,396,500
6,561,900
3,406,800
2,917,400
2,149,500

Population density
(person/km2)
263
3530
1962
306
177
608

In 2010, children under 16 years of age accounted for 27.7% of the population [1]. In 2007,
within this age group, the share of males and females was 52% and 48%, respectively [3, 4].

2.2.2 Educational System
The current Vietnamese education system has three levels: primary, secondary, and tertiary
(post-secondary). Primary education consists of 5 grades, 1 to 5; children start attending
school when they are 6 years old. Secondary education is divided into lower secondary
education, which only covers four grades, 6 to 9 (also called junior high school with an
expected aged of 11 to 14 years), with entry to grade six guaranteed for all those completing
primary school. Upper secondary education consists of 3 grades, 10 to 12 (also called high
school, with an expected of 15 to 18 years). Tertiary level is divided into undergraduate
education and graduate education.
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Figure 2.2 The Vietnam National Education System
(http://edu.net.vn/data/doc/hethonggiaoduc/)

Table 4 shows the net enrolment rates across different levels of education by socio-economic
characteristic. The net enrolment rates in primary, lower secondary, upper secondary, junior
college and university level were 95.5%, 82.6%, 56.7%, 6.7%, and 9.6%, respectively [5].
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Table 2.4 Net enrolment rates at different levels of education by selected socio-economic
characteristics, 2009

All
Sex

95.5

Junior high
school
(11 to 14)
82.6

Boys (%)
Girls (%)
Urban-Rural residence
Urban (%)
Rural (%)
Socio-economic status
Very low (%)
Low (%)
Average (%)
High (%)
Very high (%)

95.5
95.4

81.4
83.9

53.1
60.6

6.0
7.4

9.1
10.1

97.2
94.9

88.8
80.6

68.4
52.8

12.9
3.7

23.3
3.0

88.9
95.3
97.0
97.5
98.3

59.0
78.7
86.7
89.6
94.9

23.2
44.2
56.1
64.6
82.3

0.3
1.8
7.8
8.6
11.6

0.3
1.0
5.5
10.6
26.3

Expected age
(yrs)

Primary
(6 to 10)

High school
(15 to 17)
56.7

Junior
College
(18 and over)
6.7

University
(18 and over)
9.6

Source: http://www.gso.gov.vn/default_en.aspx?tabid=515&idmid=5&ItemID=11080

In the educational system of Vietnam both public and non-public (private) schools coexist.
Public schools are schools founded and funded by the government. Non-public schools are
schools that have private owners (private schools) or socio-economic organizations (peoplefunded school) and operate quasi-independently of the government. There are also semipublic schools; the government supports physical infrastructure and pays the salary of half of
their teaching staff. Semi-public schools have to find funds for their operations and pay the
salary for the rest of the teachers using different resources, including fees and tuition. The
total number of private schools in Vietnam is small but it is growing. By 2006-2008, private
enrolment accounted for 6% of all students enrolled in Grades 1-12. In the general
educational system, almost all primary schools are public as are the overwhelming majority
of lower secondary school. Non-public schools are mainly concerned by upper secondary (≥
15 year of age) and tertiary education (≥ 18 year of age) [6]. Each private school has to
request a governmental agreement. All schools in Vietnam are evaluated each year for the
National Education agreement. It should be underline that there are National exams at the end
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of grade 5 (primary certificate), of grade 9 (junior high certificate), and of grade 12 (high
school certificate) with the same questions within each province of Vietnam.
The school year begins in September and ends in May. The average class time at school in
Vietnam is 3 to 4 hours a day (either in the morning or in the afternoon) during 5 days a week
in public schools and it is 6 to 8 hours a day during 5 or 6 days a week in private school.
However, most public schools organize an additional half day course each day of the week
that has a financial cost for families; most students follow these extra lessons. The education
system in Vietnam currently relies heavily on examination results for assessment and
promotion. One recent and growing feature of the Vietnamese education system is a
“shadow” education system existing alongside the mainstream education, where students
attend extra class to acquire knowledge that they do not appear to obtain during their hours in
school. These extra classes have become widespread in both urban and rural areas of Vietnam
[7].

2.2.3 Nutrition Situation
In the last decade, Vietnam has shown remarkable achievements in improving health and
nutritional status of the population. Since 1990, the economic growth of Vietnam, linked to
the economic reform (called Doi Moi) in 1986, has changed Vietnam from a centrally
planned to a free market economy. The annual gross domestic product (GDP) increased from
4.4% in the late 1980s to more than 7% and inflation rates were reduced significantly –
regardless of the regional financial crisis in the late 1990s. During that time, per capita GDP
(in purchasing power parity (PPP) terms) increase from less than $1,000 (USD) to almost
$2,500 (USD) and the prevalence of the total population living under the poverty line was
reduced from 70% in the early 1980s, to 58% in the mid 1990s and to 37% in the late 1990s
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[3, 4]. The development of the agriculture sectors and economic growth in the last two
decades transformed Vietnam (a) from a country highly dependent on food aid to a food
exporter, (b) from a country of famine to one with a surplus of foods and, (c) from a country
of staple-based diets to one with more balanced and nutritious diets [3, 8]. Compared with
dietary data in 1990, the consumption of both meat and total fat doubled in 2000, the
consumption of eggs tripled and the consumption of fruit was multiplied by 10 [8, 9].
The improvement of the nutrition status was also attributed to the successful implementation
of the national nutrition policies in Vietnam. On 16 September 1995, the first national
nutrition strategy has been officially approved in Vietnam. This first policy on nutrition (The
National Plan of Action for Nutrition 1995-2000) focused on food insecurity and on child and
mother malnutrition. On 22 February 2001, the follow-up policy (The National Nutrition
Strategy 2001- 2010) added additional strategies to deal with nutrition-related health
problems [8, 9].

Underweight
As a result of the successful economic reforms and nutrition policies from 1990 to 2010,
prevalence of underweight (weight for age) in children under 5 has significantly been
reduced, with a national average of 1.5% per year, from 31.9% in 2001 to 25.2% in 2005 and
17.5% in 2010 [10]. The progress in reduction of malnutrition in Vietnam has been
acknowledged and highly appreciated by international organizations. Stunting rate (low
height for age) in children under 5 has also been significantly reduced at the national level
from 43.3% in 2000 to 29.3% in 2010. However, Vietnam still remains among the 36
countries with the highest stunting rates in the world (based on new WHO standards). Among
adults, the prevalence of chronic energy deficiency (BMI < 18.5 kg/m 2) is 17.2% (in males:
15.8%; in females: 18.5%) [10].
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Overweight/Obesity
The rapid increase in economic growth of Vietnam has led to changes in lifestyles and diet
composition. The common diet based on cereals, tubers, and vegetables expanded to include
meat, eggs, milk, fat and sugar. Traditional food consumption such as sesame, peanuts, tofu,
green vegetables and fish has decreased [11]. A proportion of the urban population has
embraced fast foods and drinks, as well as animal-based foods and refined carbohydrates
(sugar, sweets), and that is significant phenomenon of the nutritional transition. In addition to
under-nutrition burden, a number of nutrition-related chronic problems such as overweight
and obesity are increasing rapidly, creating a double burden of malnutrition. For children
under 5 years in National studies of 2010, the prevalence of overweight is 5.6% (6.5% and
4.2% for urban and rural areas, respectively), and the prevalence of obesity was 2.8%
(children with WHZ ≥ 2SD were considered obese), 6 times higher than in the year 2000
[10]. For adults over 20 years, prevalence of overweight and obesity was 5.6% (in male:
4.9%, in female: 6.3%), with a maximum at the age of 55-59 years [10].
Today, malnutrition remains a major challenge in Vietnam, especially in remote and hard-toreach areas and in areas regularly affected by natural disasters. In the same time, Vietnam
faces new challenges with the rise of obesity, especially in urban centers.
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2.3 Ho Chi Minh City
2.3.1 Geography – Demographics
Geography
Ho Chi Minh City is located in the Southeastern region of Vietnam, at 1,760 km (1,090 mi)
south of Ha Noi. It borders Tay Ninh and Binh Duong provinces to the north, Dong Nai and
Ba Ria-Vung Tau provinces to the east, Long An province to the west and the Indochine to
the south with a coast 15 km long. The city covers an area of 2,095 km2 (809 sq mi) (0.63%
of the surface of Vietnam), extending up to Cu Chi (12 mi (19 km) from the Cambodian
border) and down to Can Gio on the Bien Dong coast.

Demographics
HCMC is administratively divided into 24 districts: 5 rural districts (Cu Chi, Hoc Mon, Binh
Chanh, Nha Be, Can Gio), 5 suburban districts (Districts No 2, 7, 9, 12, and Thu Duc), and 14
urban districts named District No 1, 3, 4, 5, 6, 8, 10, 11, Tan Binh, Tan Phu, Binh Thanh, Phu
Nhuan, Binh Tan, and Go Vap. Urban Districts number 1, 3, 5, and 10 are classified as
wealthy districts by the National Department of Statistics [12].
The population of Ho Chi Minh City, as of the 1 October 2010 Census, was 7,396,500
persons, making it the highest-concentrated city in the country. As explained before, Ho Chi
Minh City has the highest population and population density in comparison with other cities,
with an average of 3,530 inhabitants/km2 but with also big differences between rural and
urban districts. The urban district No1 to No12 of Ho Chi Minh City have about 6,000,000
inhabitants on 300 km2, with densities from 21,114 person/km2 in District No8 to 44,089
person/km2 in District No11 (that is 6.5 times higher than the 6751 person/km2 of Brussels),
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while rural districts have about 1,400,000 inhabitants on 1,600 km2 with the lowest density of
97 person/km2 in the District of Can Gio.

Figure 2.3 Map of Ho Chi Minh City
2.3.2 Educational system
Educational system of Ho Chi Minh City follows the National education system. There are 12
school years for three levels: primary (aged 6-10 years), lower secondary (aged 11-14 years),
and higher secondary (aged 15-17 years). There also have both public and non-public
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(private) schools. In Ho Chi Minh City, private schools make up 15% of schools at all
educational levels before the aged of 18 years; of these, preschool education is 42.2% private,
primary schools are 5.5 percent private, lower secondary schools are 1.29% private, and
upper secondary schools are only 0.3% private (Ho Chi Minh City Education Department
statistics for 2006/2007) [6].
Most children, from preschool to school-aged, spend approximately 6 to 8 hours at school
where they have lunch and snack. After a school day, almost all children continue attending
private tutoring to be provided supplementary instruction in matters that they study in the
mainstream education system.

2.3.3 Nutritional status
In the last decade, the socio-economies have rapidly developed in Ho Chi Minh City. The
daily life has become more convenient and of better quality. This has contributed to changes
in lifestyle and eating habits but this has resulted in changes in disease pattern of people
living in Ho Chi Minh City. Therefore, during the last decade, many national health
promotion programs, particularly in nutrition-related programs, have been implemented [13].

Underweight
The under-nutrition status in vulnerable population has been significantly improved. The
prevalence of under-nutrition among children under 5 years decreased by half compared to
those in 2001 (6% in 2009 vs 14.8% in 2001) while the prevalence of stunting (height for
age) decreased from 9% (2001) to 6.7% (2009). According to national data, the prevalence of
stunting in children aged less than 5 years in Ho Chi Minh City was 5 times lower than in the
rest of the country in 2009 (6.7% vs 32.6%) [13].

33

Chapter 2 Background

Ho Chi Minh City

Overweight and obesity
Parallel to improvements in under-nutrition, the prevalence of overweight and obesity was
rapidly increasing. Prevalence of overweight and obesity in children under 5 years was 4
times higher than data of 1999 (8.8% in 2009 vs 2.2 in 1999). Approximately 30% of
reproductive-aged people overweight or obese; an increase of 300% in ten year [13]. Among
children aged 6 years, the prevalence of overweight and obesity increased from 4.4% in
school year 1999-2000 to 10.4% in school year 2002-2003 [14]. Among adults, National
Nutritional Institute showed that the prevalence of overweight and obesity (BMI ≥ 23) among
age group 20-60 years was 32.6% in 2004 [15].
Between 1995 and 2004, National Nutritional Institute did not register data concerning
overweight and obesity among adolescents. Previous studies investigating the nutritional
status of the population of Ho Chi Minh City have focused on young children or adults [16,
17]. From 2004 until now, Hong et al. conducted 2 studies among adolescents in Ho Chi
Minh City. Since 2005, adolescents are included in National nutrition surveys. Results of the
study that was conducted in 2004 showed that urban adolescents in Ho Chi Minh City were
undergoing remarkable increases in overweight and obesity, from 5.9% in 2002 to 11.7% in
2004 [18].
As consequence, the city implemented intervention and communication education activities
on nutrition (such as setting up consultation on nutrition in local health stations,
implementation of intervention project, nutritional education to people). Such health
prevention programs have resulted in significant improvements on nutritional status of people
living in Ho Chi Minh City during the last decade. However, the existence of stunting and the
increase not only in obesity but also in non-communicable chronic diseases indicate that a
comprehensive strategy should be established in the future to control and prevent these
disorders in Ho Chi Minh City.
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Methods

3.1 Study design
We conducted a cross-sectional population-based study in the year 2010 in urban areas in Ho
Chi Minh City, Vietnam.

3.2 Population and settings
The target population was Vietnamese adolescents (11-14 years) of both genders living in
HCMC and attending public schools of the 14 urban districts only.
It is estimated that about 92% of adolescents living in HCMC are attending secondary high
schools (also called junior high schools) [1]. Urban districts number 1, 3, 5, and 10 are
classified as wealthy districts by the National Department of Statistics. These five districts
have about one million inhabitants (20% of the urban population of HCMC) including 54,505
students in grades 6-9 attending the 45 public junior high schools (data provided by the City
Department of Education for the year 2009-2010). In the remaining ten urban districts called
less wealthy districts, there are 138,589 students in grades 6-9 attending the 99 public junior
high schools.

3.3 Sample size
Because the purpose of the study was to assess the extent of overweight and obesity among
Vietnamese adolescents living in urban areas of HCMC, Vietnam, the sample size calculation
used the formula for estimating a single proportion:
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Z1 / 2 p(1  p)
e2
2

n

With:
-

Z 1-α/2 = Gaussian quintile at level (1   / 2) for a (1   / 2)100% confident interval

-

e = expected precision

-

p = expected proportion of individuals in the sample with overweight
The result from the cross-sectional study conducted by Hong et al. in 2004 on junior high
school students of HCMC reported a prevalence of high BMI of 17,7% in wealthy urban
districts and 8,4% in less wealthy urban districts. Using this information and assuming a 95%
confidence interval, with a precision of 0.05, the required sample sizes was 224 students in
the wealthy stratum and 119 students in the less wealthy stratum. However, because of the
similarity in characteristics of students in grade 6 and 7 as well as in grade 8 and 9, two strata
(6-7 and 8-9) were defined, leading to sample sizes of 448 students in the wealthy urban areas
and 238 students in the less wealthy areas. This sample size estimates needed to be adjusted
for the effects of clustering (measuring all students in a class). The design effect can be
calculated with the equation:
Design effect = 1 + (average class size-1) * intra-class correlation coefficient
From the previous study of Hong et al., the intra-class correlation coefficient was estimated
to 0.045 [2]. For an average of 44 students per class, and an intra-class correlation of 0.045,
the design effect was 2.9. Therefore, the required sample size was 1320 students for each
grade in wealthy urban districts and 704 students for each grade in less wealthy urban
districts. This corresponds to a sample of approximately 30 classes for each grade of schools
from wealthy areas and 16 classes for each grade from schools in less wealthy areas, and a
total sample size of 2024 students.
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Table 3.1 Number of classes, total of students, number of selected school, and number of
selected students

Districts
Wealthy districts
District No1
District No3
District No5
District No10
Less wealthy districts
District No4
District No6
District No8
District No11
Go Vap
BinhThanh
Binh Tan
Tan Phu
PhuNhuan
Tan Binh

Number of Number of
schools
students

Number of
selected schools

Number of selected
students

10
11
11
10

86,230
247,052
4,679
10,413

4
4
4
3

373
319
361
251

6
6
10
11
13
15
9
8
9
12

6,678
9,451
11,994
14,271
22,466
17,966
9,891
17,,840
7,311
20,721

1
0
1
1
1
1
0
2
0
1

91
0
88
90
98
90
0
193
0
97

The number of students actually selected was 1304 in wealthy districts areas and 747 in less
wealthy districts areas, because of actual class sizes. In total, the sample size that was
collected was 2051 students.

3.4 Sampling
The sampling unit for this study was a class in individual grade 6 to 9, with the sampling
frame consisting of all grade 6-9 classes in schools in urban areas of HCMC. The urban areas
of HCMC were divided into two strata; from districts 1, 3, 5, 10 considered as
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wealthy, and ten Districts 4, 6, 8, 11, Tan Binh, Tan Phu, Binh Tan, Phu Nhuan, Binh Thanh,
Go Vap considered as less wealthy by the National Department of Statistics [3], as explained
in previous sections. The study used a multistage cluster sampling strategy as follows:


Stage 1: In wealthy urban districts, we randomly selected 15 of the 45 public schools, using a
probability proportional to the size of the target population (the number of students in grades
6-9 within each school). In the remaining ten less-wealthy urban districts, we randomly
selected 8 of the 99 public schools, using also a probability proportional to the size of the
target population (Table 3.1). Due to the random process, no school was selected in District
No6, in District Binh Thanh, and in District Phu Nhuan. One school was selected within
Districts No4, No8, No11, Tan Binh, Binh Tan, and Go Vap. Two schools were selected in
District Tan Phu (Table 3.1). In total, 23 clusters (schools) were selected.



Stage 2: In each selected school, we randomly selected one class among grades 6 to 7 and one
class among grades 8 to 9 using a uniform probability model. All adolescents of a selected
class were invited to participate to the study.

3.5 Data collection
3.5.1 Training
Two collectors were trained the week before survey to take anthropometric measurements of
weight, height, waist circumference, hip circumference using standardized methods.
The interviewers were medical doctors and medical students from the University of Medicine
Pham Ngoc Thach who were trained the week before the study about interviewing techniques
and the use of the survey questionnaires.
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3.5.2 Data collection schedule
Data were collected during three visits to each school.
The initial visit was to explain the survey and distribute information sheets, consent forms,
parent questionnaires. These forms were collected 2 weeks later.
The second visit took place at a date fixed by the school supervisors. During this second visit,
we collected anthropometry measurements and we administered the questionnaire to the
adolescents.
At the third visit, the research team collected and checked the completed questionnaires that
students filled at home and. Any consenting participant who was absent at the second visit
was also measured at this third visit.

3.6 Measurements
3.6.1 Anthropometric measurements
The anthropometric measurements were taken by two trained data collectors. These
measurements were standardized before the data collection. Weight was measured with shoes
and heavy clothes removed using a Tanita electronic scale (Tanita BF 571, Tanita
Corporation, Japan) and was recorded to the nearest 100g. Standing height was measured
with a suspended Microtoise tape to the nearest 0.1 cm using standard methods [4]. Waist and
hip circumference was measured by non-stretch tape, and recorded to the nearest 0.1cm.

3.6.2 Student’s form
Student‟s form included two parts. The first part was filled by investigators and contained
data on birth date, gender, and on anthropometric measurements. The second part was selfassessed pubertal status which included date of the first menstruation for girls, date of voice
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change for boys, and Tanner‟s diagrams illustrating the five stages of pubertal development
(male genitalia, male pubic hair, and female breast). The details of this form can be found in
Appendix 1.

3.6.3 The Food Frequency Questionnaire
For collecting data on dietary intake, we used a food frequency questionnaire that was
validated for Vietnamese adolescents in Ho Chi Minh City [5].
Students were asked about the frequency and portion size of 160 food items that they
consumed during the last 6 months. These foods are divided into 6 principal groups (1) Rice,
Bread, Cereal; (2) Meat, Fish, Seafood; (3) Made-food; (4) Fruit and Vegetables; (5) Sweet
and Snack; (6) Miscellaneous. The frequency of consumption was categorized in six options
(never,

≤1time/month,

2-3times/month,

1time/week,

2-4times/week,

5-6times/week,

1time/day, 2-3times/day). For portion size, each kind of food has three own standard options
(0.5, 1, and 1.5 standard portion) that were illustrated by photos attached. The details of this
form can be found in Appendix 2.

3.6.4 The Physical Activity Questionnaire
We asked students information about their physical activity by using a validated Physical
Activity questionnaire on adolescents in Ho Chi Minh City [6]. This questionnaire has three
parts.
The first part focused on organised and non-organised sports, games, activities that student
usually did before and after schools during schools term and summer holidays, how many
times per week, and usual amount of time they spent at doing them. In Ho Chi Minh City,
school terms are 38 weeks and summer holidays are 14 weeks.
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The second part included 12 questions of means and time spent for school transportation.
Children were asked about number of days they used each type of transport and the time they
spent using type of transport.
The third part recorded sedentary behaviours of students. Children were asked about time
spent on watching TV, watching Video/VCD, using computer for fun, using computer for
working, doing homework after school at home, studying at private tutoring classes,
travelling, reading for fun, doing hobbies, chatting without using computer, playing a musical
instrument or drawing on weekdays and weekends. The details of this form can be found in
Appendix 3.

3.6.5 The Home and Community Environment Questionnaire
This questionnaire was developed for the parents. Parents were asked about their own weight
and height, education and occupation, family activity and eating habits, about the size of their
family, and about ownership of 14 household assets: bicycle, motorbike, television, radio,
video, cassette player, computer, gas stove, CD player, car, microwave oven, refrigerator,
telephone, and air-conditioners. These household assets were chosen based on a report of the
Bureau of Statistics of Ho Chi Minh City that listed the most common assets used by the Ho
Chi Minh City population. In addition, parents were asked about accessibility to public
facilities, children‟s transportation to school, game shops, side-walks, play-yards around the
house, family behaviors such as adults playing sport with children, family rules for playing
games, household assets. The questionnaire was self-administered. The details of this form
can be found in Appendix 4.
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3.6.6 The School Environment Questionnaire
The school environment questionnaire contained questions about the school playground, the
recess exercises, the school sport meetings, and the number of physically educational sessions
per week. It was sent to the school principles to be self administered.

3.7 Data entry and analysis
3.7.1 Data entry
Data were entered into computer files using Epi-Data program version 3.02 with check-files
(Epi Data Association 2000-2005). Data cleaning was standardized through a flow chart. All
data were checked for missing values and outliers and cleaned prior to data analysis.
Analyses were undertaken using Stata Statistical Software.

3.7.2 Analysis
Estimation of prevalence of overweight and obesity
Body mass index (BMI) was calculated as the weight in kilograms divided by the square of
the height in meters (kg/m2). It was categorized into four groups: underweight, normal
weight, overweight, and obesity based on the IOTF cut-offs. BMI z- scores were also
calculated using the WHO 2007 reference of BMI-for-age in children aged 5-19 years.
Descriptive statistics are presented as mean and standard deviation, median and range, or
proportions. When combining data for wealthy and 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%).
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Characteristics of students
The age of children was divided into four groups: 11 years, 12 years, 13 years, and 14 years.
For each student, pubertal stage was assessed as pre-pubescent or pubescent according to the
WHO definition [7]. For girls, the pre-pubescent corresponds to breasts at stage 1 and no
menarche while pubescent corresponds to breasts at stage 2 or more and post-menarche. For
boys, prepubescent corresponds to genitalia at stage 2 or less, and pubescent corresponds to
genitalia at stage 3 or more.
Diet intake
For each student, energy and nutrient intakes (ENI) for each food item were calculated using
the following formula:
ENI = Reported daily frequency of consumption * Reported portion size for each food item
* Standard portion size of the food item (in grams) * Nutrients per 100 grams

Data on standard portion size and nutrients per 100 grams were obtained from the Vietnam
National Food Composition Tables and the Vietnam Nutrients and Composite Foods
Database Software (Eiyokun-Nutrition Centre HCMC) [8]. Energy and nutrient intake for
each food item was then added up to obtain the total intake score per day for each subject.
Physical activity
The physical activity data was calculated separately for school term and summer holidays and
for organized and non organized activities [9]. Each activity was assigned a MET value based
on the compendium of physical activities, and the sum of these MET value for each children
was categorized into low, moderate, or vigorous activity levels [10-12].One MET represents
the resting metabolic rate equivalent to 3.5 mL/kg body weight/minute oxygen consumption.
A value greater than one indicates energy expenditure related to activity [13, 14]. Time spent
on each activity per week (TimePA) investigated the role of organized and non-organized
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activities. Total time spent on each activity per week is calculated as follows, considering 38
weeks of school term out of the 52 weeks of a year:
Total TimePA = [(TimePA organized in school term + TimePA non organized activity per week in
school term)*38/52] + [(TimePA organized per week in summer holidays + TimePA non
organized per week in summer holidays)*14/52]

With: TimePA = Average duration per time * Frequency of participation per week.
The volume of each physical activity (PA) was computed in terms of MET-minutes/week
using the following formula:
PA score = MET * Total TimePA

Physical activity was also categorized into 2 levels: vigorous activity or moderate activity.
Vigorous activity was defined as vigorous-intensity activities (METs ≥ 6.0). Moderate
activity was defined as moderate-intensity activities (3.5-5.9 METs). An adolescents was
considered to be “inactive” if he or she takes part in less than 60 min/day for moderate to
vigorous physical activity [15].
Sedentary behaviors
Time spent on activities after class (such as viewing TV/Video/DVD, using computer for fun,
traveling, studying at private classes, reading for fun, doing hobbies, chatting, playing
musical instrument or drawing) are presented as median and interquartile range (IQR) or
proportions.
Small- screen recreation was defined as a set of activities like watching TV/Video/DVD and
using computer for fun (including e-communications, e-games, and surfing on the net). Total
small-screen recreation time was defined as the sum of time spent watching TV/Video/DVD
and time spent using computer for fun. Times were also categorized into either <2h/day or
≥2h/day (i.e. high users) spent watching TV/Video/DVD, using computer for fun or in both
small-screen recreations [16, 17].
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Economic status
To assess economic status, a household wealth index was calculated as the first principal
component of the variance-covariance matrix of 14 dummy variables coding for ownership of
the 14 assets presented in section 3.6.5. This wealth index was categorized into 5 subgroups
according to quintiles.

3.8 Ethical issues
Standards of ethics for studies conducted in Vietnam were respected. The study protocol was
ethically approved by the Health Service of HCMC and the Department of Education and
Training of HCMC. The study was a collaboration between University of Medicine Pham
Ngoc Thach and Université catholique de Louvain (Brussels, Belgium). The protocol was
also approved by the Ethical Review Committee of both universities. Informed consent was
obtained from each parent, from each student and from each school principal with standard
assurances of confidentiality. Participants were informed that answering the anonymous
questionnaire was voluntary.
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Overweight and obesity among adolescents
in Ho Chi Minh City, Vietnam

4.1 Prevalence of overweight and obesity
Article: High prevalence of overweigh among adolescents in Ho Chi Minh City, Vietnam
Authors: Phuong Van Ngoc Nguyen, Tang Kim Hong, Truong Hoang, Dung The Nguyen,
Annie Robert
Journal: BMC Public Health 2013, 13:141.

Abstract
Background
Two previous surveys conducted in Ho Chi Minh City revealed an increasing prevalence of
overweight and obese adolescents, from 5.9% in 2002 to 11.7% in 2004. From 2004 to 2010,
the government set up and implemented health promotion programs to promote physical
activity and good nutritional habits in order to prevent overweight and obesity in children and
adolescents. Our study aimed to estimate the prevalence of overweight and obesity among
adolescents in urban areas of Ho Chi Minh City in 2010.
Methods
A representative sample of 1,989 students aged 11–14 years was selected using a multistage
cluster sampling method. 23 schools were randomly selected from the full list of all public
junior high schools. In each selected school, 2 classes were chosen at random and all students
from the class were examined. Age- and sex-adjusted overweight and obesity were defined
using International Obesity Taskforce cut-offs.
Results
The prevalences of overweight and obesity were 17.8% and 3.2%, respectively. Prevalences
of overweight and obesity were significantly higher in boys (22%, 5.4% ) than in girls
(13.3%, 1.3%, p=0.001) and higher in children from districts with a high economic level
(20.5% , 3.8% ) than in those from districts with a low economic level (12.1%, 3.8%,
p=0.001). Additionally, children living in wealthier families were more overweight and obese
than those living in less wealthy families. When using WHO cutoffs, the overall prevalences
of overweight and obesity reached 19.6% and 7.9%, respectively.
Conclusion
Our study‟s findings suggest that the prevalence of overweight and obesity among secondary
school students remains high, especially among boys living in wealthier families. Public
health programs should therefore be developed or improved in order to promote good eating
habits and physical activity among youth in HCMC.
Keywords: Adolescent overweight; Ho Chi Minh City; IOTF definition; Obesity;
Prevalence; Socioeconomic; Vietnam
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4.2 Comparisons of prevalence of overweight and obesity 2004 – 2010
Article: Trends in overweight and obesity among adolescents in Ho Chi Minh City, Vietnam,
2004-2010
Authors: Phuong Van Ngoc Nguyen, Tang Kim Hong, Truong Hoang, Dung The Nguyen,
Annie Robert
Journal: ready to submit to BMJ Open

Abstract
Introduction
Ho Chi Minh is the largest city in Vietnam. According to the two surveys in 2002 and 2004,
the prevalence of overweight and obesity among adolescents was increasing from 5.9% and
0.7% in 2002 to 11.7% and 2.1% in 2004, respectively. From 2005 to 2010, there were some
intervention programs to reduce the overweight and obese prevalence among children. Thus,
we conducted a new survey in 2010 to assess the trend in the overweight and obesity
prevalence between 2004 and 2010.
Methods
Two cross-sectional studies in urban area in HCMC using multi-stage cluster sampling,
sample size was 2678 students in 2004 and 1989 students in 2010. International Obesity
Taskforce (IOTF) sex and age specific BMI cut-offs were used to define overweight and
obesity. Based on the US Centers for Disease Control and Prevention (CDC) 2000 growth
reference, underweight was defined as BMI-for-age z-score < -2.
Results
The average of weight, height, BMI and BMI z-score in survey 2010 was higher than those in
survey 2004. From 2004 to 2010, the prevalence of overweight and obesity significantly
increased from 11.7% and 2% to 17.8% and 3.2%, respectively (p < 0.001). In contrast, there
was a statistically significant decrease in prevalence of underweight (p < 0.001) (6.7% in
2004, 4.4% in 2010). The annual rate of change in obesity prevalence was +1.02%. The 77%
overall increase in prevalence of overweight in girls was significantly greater than the 47%
overall increase in boys (p < 0.01). The highest increase in prevalence was observed in the
poorest families but the absolute prevalence was highest in the richest families.
Conclusions
The findings highlight a continuing increase in obesity and overweight prevalence in
adolescent population in urban area in Ho Chi Minh City. The prevalence of overweight and
obesity has begun increase in students from the poorest households. Therefore, these results
alert to have more aggressive intervention programs in Ho Chi Minh City.
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Introduction

prevalence of overweight and obesity

Ho Chi Minh City, one of the largest cities

among adolescents in the city. But the high

in Vietnam, has undergone rapid economic

prevalence observed in 2004 was a call to

and social developments over the last two

watch the problem. We conducted a study

decades.

aimed

These

developments

have

at

comparing

prevalence

of

contributed in changes in lifestyle, eating

overweight and obesity among adolescents

habits of adults and children living in Ho

in HCMC between 2004 and 2010 in order

Chi Minh City. These changes improved

to assess if the high prevalence of 2004

the under-nutrition status in vulnerable

still maintained.

population, especially in children and
adolescents. In parallel of a decreasing

Methods

under-nutrition,

Study design and populations

overweight

and

the

prevalence

obesity

is

of

rapidly

Both 2004 and 2010 surveys were

increasing. The results of two cross-

conducted

based

on

cross-sectional

sectional nutritional surveys showed that

population-based

the prevalence of overweight and obesity

representative samples from junior high

doubled, rising from 5.8% in 2002 to

school students living in Ho Chi Minh

13.7% in 2004 [1] during 2 years.

City and attending schools.

study

among

However, the 2002 survey was primarily
conducted to examine the prevalence of

Sampling and sample size

iron deficiency anemia so that the survey

Survey 2004

design could not be optimal to describe

In the 2004 survey, 2678 students were

changes

obesity

selected from a sample of 31 junior high

prevalence. As a consequence, there were

schools across wealthy and less wealthy

some limitations to compare the

urban districts from a sampling frame of

of

overweight

and
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140 secondary high schools which was

Statistical analysis

stratified by wealthy (93 schools) and less

Definition of overweight and obesity

wealthy (47 schools) urban districts.

Body mass index (BMI) was calculated as

According to the Bureau of Statistics,

weight/height2 (kg/m2) and BMI cut off

Districts No 1, 3, 5, and 10 are the wealthy

values were used to define overweight and

urban districts and the remainders are

obesity.

called less wealthy. From each of the

overweight

selected schools, one class from grade six

combined when examining trends in

and seven, and one class from grade eight

prevalence across gender, age group,

and nine were randomly selected. All

school location and economic status of

students in each of the selected classes

family.

Note
and

that

in

obesity

this

chapter,

have

been

were examined. Seventeen schools from
Definition of underweight
wealthy urban areas (1252 students) and
Underweight was defined as children with
14 schools from less wealthy urban areas
a BMI Z-score < -2 derived from the CDC
(1426 students) were investigated [1].
2000 Growth Reference [2] because this
definition was used in survey 2004, and
Survey 2010
because it was recommended by a WHO
As described in part 4.1, the sampling
expert committee [3].
method in 2010 was similar to the
Economic status
sampling method of the survey conducted
In both surveys, to assess economic status,
in 2004. In the survey conducted in 2010,
a household wealth index was calculated
1,989 students from 23 schools were
as the first principal component of the
investigated.
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variance-covariance matrix of 14 dummy

and taller, inducing a significantly higher

variables coding for ownership of 14

BMI, and significantly higher BMI z-

assets.This wealth index was categorized

scores than students in survey 2004. Using

into 5 subgroups according to quintiles.

IOTF definition, overweight and obesity

Prevalence ratios were used as comparison

prevalence increased from 11.7% and 2%

indices. Trends across categories were

in 2004 to 17.8% and 3.2% in 2010,

tested using Cochran χ2 tests. Trends

respectively (p = 0.001) (Table 4.2.2). The

across ages were tested using linear slope

annual rate of change between 2004 and

tests. The statistical significance level was

2010 was +1.02% for overweigh and

set to 0.05

+0.20% per year for obesity. In contrast,
the

Results

prevalence

of

underweight

significantly decreased from 6.7% in 2004

Table 4.2.1 summarized the characteristics

to 4.4% in 2010 (p = 0.001) corresponding

of the participants in 2004 and 2010

to an annual rate change of -0.38% per

surveys. For both boys and girls, students

year.

in survey 2010 were significantly heavier
Table 4.2.1 Characteristics among adolescents in 2004 and 2010
Characteristics

2004
(Reference)

2010
(Mean ± SD)

p – values

n
Weight
Height
BMI
BMI z-score

1347
45
153
19.0
- 0.10

947
48 ± 12
155 ± 10
19.9 ± 3.8
0.13 ± 1.27

0.001
0.001

n
Weight
Height
BMI
BMI z-score

1337
43
151
18.6
- 0.20

1042
45 ± 8
152 ± 7
19.3 ± 3.0
- 0.01 ± 0.98

0.001
0.001

Boys

Girls
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Table 4.2.2 Prevalence of underweight, overweight, obesity in 2004 and 2010
Characteristics
Obesity
Overweight
Underweight

2004 (reference)
%
2.0
11.7
6.7

2010 (n = 1989)
%
95% CI
3.2
[2.4, 4.0]
17.8
[15.7, 20.0]
4.4
[3.5, 5.3]

p - values
0.001
0.001
0.001

Considering overweight and obesity as a

higher in boys than in girls, at all ages.

whole, Table 4.2.3 indicates an increase in

When looking at household wealth index,

prevalence of overweight and obesity from

the highest increase in prevalence was

2004 to 2010 across all gender and age

observed in the poorest families but the

groups, with a more important increase at

absolute prevalence was the highest in

ages 12, 13, and 14 years. The 77% overall

richest families, for boys as well as for

increase in prevalence of overweight in

girls.

girls was significantly greater than the

overweight and obesity was higher in

47% overall increase in boys (p < 0.01)

adolescents from the poorest households.

The

percentage

increase

in

but prevalences remained about twice
Table 4.2.3 Prevalence of overweight/obesity in 2004 and 2010 by demographic characteristics

2004
(Reference)
Age group
11 years
33.6
12 years
18.0
13 years
16.4
14 years
10.5
Household wealth index
Poorest
8.2
2ndquintile 17.2
3rd quintile 20
4th quintile 26.6
Richest
27.3
19.2
TOTAL
*
PR: Prevalence ratio.

Boys
2010
PR*
(%)
(95%CI)

2004
(Reference)

Girls
2010
PR*
(%)
(95%CI)

37.5
30.1
27.8
18.1

1.12 (0.77, 2.16)
1.67 (1.25, 3.49)
1.70 (1.14, 3.13)
1.72 (0.97, 2.64)

14.1
6.5
8.7
4.3

19.1
14.7
15.9
8.0

1.35 (0.94, 2.56)
2.26 (1.25, 3.49)
1.83 (1.23, 3.42)
1.86 (0.95, 2.59)

18.8
21.2
26.0
37.0
38.3
28.3

2.29 (1.32, 3.74)
1.23 (0.83, 2.29)
1.30 (0.92, 2.51)
1.39 (1.03, 2.80)
1.40 (1.01, 2.75)
1.47 (1.20, 3.32)

3.8
6.8
9.3
11.5
11.0
8.2

12.2
6.6
17.6
16.0
20.3
14.5

3.21 (1.38, 3.97)
0.97 (0.49, 1.63)
1.89 (1.16, 3.19)
1.39 (0.83, 2.29)
1.85 (1.24, 3.46)
1.77 (1.38, 3.97)
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capita in 2004 to a GDP of US$3010 per

Discussion

capita in 2010 [4, 5]. In addition, diet of

Our study in junior high school students in

students has shifted toward a diet with

Ho Chi Minh City showed that over a six-

high fat, high energy density and low fiber

year period from 2004 to 2010, prevalence

[6]. Moreover, junior high school students

of overweight and obesity increased

in HCMC are more and more physical

substantially (with +1.02% annual rate for
overweight,

+0.20%

annual

rate

inactive [7, 8]. These changes have

for

resulted in an increase in prevalence of

obesity) while prevalence of underweight

overweight and obesity, and a decrease in

decreased (by -0.38% per year). Similar

prevalence

findings have been reported in a cross-

of

underweight

among

adolescents.

sectional comparison between surveys in
2002 and 2004 showing a significant

Our absolute prevalences are sometimes

increase

obesity

difficult to compare with other countries

(overweight, and obesity were based on

because of the current lack of consistency

IOTF definition) of adolescents in Ho Chi

and agreement between different studies

Minh City (from 5% to 11.7% for

over the classification of overweight and

overweight, and from 0.6% to 2% for

obesity in children and adolescents. Using

obesity), and a significant decrease in

the same IOTF criteria, data from the

underweight (from 13.1% to 6.7%) [1].

China Health and Nutrition Survey among

Annual rate of overweight prevalence

12- to 18-year-old adolescents, showed

(+1.02%/year) was still important from

that the prevalence of overweight in boys

2004 to 2010, compared to +3.4%/year

increased from 7.5% to 12.6% (p=0.03)

from 2002 to 2004. From 2004 to 2010,

between 2004 and 2009, while overweight

HCMC has known a rapid socio-economic

in girls increased from 5.3% to 9.3%

development with a GDP of US$1800 per

(p>0.05) [9]. Similarly, in a study of

in

overweight

and
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school children aged 11 to 15 years in

values) among adolescents (11-16 years)

Sicily, there was an increase in the

in HCMC between 2002 and 2004 where

prevalence of overweight and obesity

percentage increase in overweight and

(using IOTF cut off values) in both boys

obesity were higher in boys than in girls

and girls. The prevalence of overweight

(+113% in boys vs +39% in girls) [1]. The

and obesity increased from 23.8%, and

study in Sicily, from 1999-2001 to 2009-

7.9% in 1999-2001 to 27.5%, and 13.7%

2010, also revealed that the increase in

in 2009-2010, respectively, but only

obesity was significantly higher in boys

significantly for obesity [10]. In 2004 and

(9.7% vs 17.6%, p=0.001) than in girls

2010,

of

(6.3% vs 9.8%, p=0.04). Our findings are

overweight in Vietnamese adolescents was

in line with results of a cross-sectional

higher than the corresponding prevalence

study conducted in Lebanon, among 10-19

for adolescents in China and in Sicily, but

years

the prevalence of obesity in Vietnamese

(obesity

adolescents was lower than that in Chinese

definition) was almost double in girls as

and in Sicilian adolescents.

compared to boys (+8.9% vs +4.5%). Sex

Although the findings of our study showed

differences in overweight and obesity were

the

average

prevalence

adolescents,

observed

that prevalence of overweight and obesity

defined

in

many

obesity
based

prevalence
on

studies

WHO

[1,9,11].

was higher in boys (28.3%) than in girls

Wisniewski et al. suggested that boys and

(14.5%),

in

girls differ in body composition, patterns

overweight and obesity were higher in

of overweight gain, hormone biology and

girls than in boys (+76.8% vs +47.4%), in

susceptibility to certain social, ethnic,

contrast to Hong‟s study conducted to

genetic, and environmental factors, which

compare prevalence of overweight and

explaining the gender differences [12].

obesity (using the same IOTF cut off

Our finding showed that overweight and

percentage

increase
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obesity were common in children living in

for both gender. Therefore, there is a need

wealthier families. These results were

for the development of efficient policy and

similar to other studies conducted in the

the introduction of legislation to prevent

Asian region [1, 13-16]. Our percentage of

childhood overweight in Vietnam.

changes in prevalence of overweight and

Conclusions

obesity were the greatest in the poorest
From 2004 to 2010, the prevalence of
families while in the study comparing
overweight
surveys

in

2002

and

2004

among

the

greatest

and

obesity

increased

significantly among both boys and girls at
adolescents

in

HCMC,

all ages, touching 1 boy in 3 and 1 girl in 5
increase in prevalence of overweight and
in wealthier families in HCMC. Notably,
obesity was observed in the richest
the percentage increase in prevalence of
families [1]. This might be explained by
overweight and obesity was higher in girls
the fact that food outlets, such as bakeries,
than in boys and fastest in children living
fast-food restaurant and snack shops, were
in the poorest families. If this rapid growth
more available and accessible in urban
isn‟t stopped, overweight and obesity
areas in 2004-2010 than in 2002-2004. In
among

adolescents

will

seriously

addition, this finding can be related to the
detriment to healthcare resources and
fact that urban population in HCMC has
produce

significant

increase

in

the

become wealthy enough for children, even
economic costs of obesity and obesityfrom the lower socio-economic groups, to
related illnesses. Therefore, public health
experience excess weight gain [17], as in
prevention programs are urgently needed
other fast-growing economic [13].
to reduce the prevalence of overweight and
Nevertheless, prevalences of overweight

obesity in adolescents in Ho Chi Minh

and obesity in Vietnam in 2010 were

City.

higher than in 2004, in all age groups, and
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Sedentary behaviors and overweight among
adolescents in Ho Chi Minh City

5.1 Small-screen recreation time and overweight
Article: Small-screen recreation time and overweight in adolescents of Ho Chi Minh City,
Vietnam
Authors: Phuong Van Ngoc Nguyen, Tang Kim Hong, Truong Hoang, Dung The Nguyen,
Annie Robert
Journal: BMC Public Health (under review)

Abstract
Background
Obesity in adolescence increases the risk of cardiovascular- and chronic diseases in adulthood. Smallscreen recreation activities (SSR-A) have increased among youths but their impact on obesity is not
well documented. Our study aimed to assess time spent on SSR-A and its relationship with body mass
index (BMI) in adolescents of Ho Chi Minh City (HCMC) in Vietnam.
Methods
In a cross-sectional study of 2024 junior high school students of HCMC, adolescents were measured
for BMI and questioned on time spent on watching television/Video/DVD or using computer for fun.
High users were defined as time ≥2h/day. Internal Obesity Task Force BMI cutoffs were used to
define overweight and obesity (OO).
Results
Adolescents spent 2.2 h/day (median) in SSR-A, with higher values for boys than girls (p<0.001), and
53.8% were high users (boys/girls=63%/46%, 95%CI:[1.26-1.48], p<0.001). Time spent on using
computer for fun increased with age without a decrease in time spent on watching TV/Video/DVD,
and it increased with household wealthy index. Prevalence of OO was 21.1%. Time in SSR-A
increased with BMI in girls aged 13-14 (p<0.047), and OO tended to be more prevalent in high users
(OR=1.34, 95%CI:[0.99-1.81], p=0.062) among adolescents aged 11-12. Using multiple logistic
regression, high user at younger age was predictive of OO (OR=1.59, 95%CI:[1.06-2.38], p=0.02).
Conclusion
In HCMC, a majority of adolescents spent ≥2h/day in SSR-A, with a significant increase in
overweight and obesity among younger adolescents. Public health intervention programs are needed
to reduce inactive time spent by adolescents in small-screen recreation activities.
Key words: Adolescents, computer, Ho Chi Minh City, overweight, obesity, television, Vietnam.
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diseases

Background

(such

as

diabetes

type

2,

hypertriglyceridemia, cardiovascular) later

In recent years, overweight and obesity

in life [8, 9].

among adolescents have been reported as a
major public health problem, not only in

Ho Chi Minh City (HCMC), the largest

developed countries but also in developing

and most economically dynamic urban

countries [1], where the rapid changes in

area of Vietnam, is undergoing a nutrition

economy and society have induced a

transition where under- and over-nutrition

change in childhood lifestyles, such as

co-exist in the same population [10]. The

increasing

rapid

sedentary

behaviors,

and

in the city, especially among adolescents

important determinant of obesity [3], as

[11]. A recent study among adolescents of

demonstrated in many studies [4, 5].

HCMC showed that the prevalence of

Sedentary behavior includes a wide range
as

has

emerging epidemic of overweight/obesity

sedentary behavior is considered as an

such

socio-economy

habits of the people, contributing to the

By contributing to the energy imbalance,

activities

in

strongly affected the lifestyle and dietary

decreasing physical activity [2].

of

change

combined overweight/obesity increased

screen-based

from 14.2% in 2004 to 21.8% in 2009, and

activities, reading and doing homework.

that time spent on sedentary behaviors

Screen-based activities, such as watching

increased while time spent on physical

television (TV), videos, DVDs, and using

activities decreased in the same 5-year

computers for fun have become common

period [12].

sedentary behaviors among young people
[6]. There is also some evidence that

Recent studies have been conducted in

youths spending more time in screen-based

HCMC to describe risk factors

activities have an increased risk of

overweight

developing

adolescents, such as active commuting to

obesity

[7],

and

chronic
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school or physical inactivity [13][14].

first stage, we stratified all public schools

Although these studies also referred to

by wealthy and less wealthy urban

sedentary behaviors, they did not report on

districts. In a second stage, schools were

small-screen recreation time (i.e. watching

selected using a step proportionate to

television,

using

population size within each stratum. In

computer for fun), that is known to be the

each selected school, we prepared two lists

most popular sedentary leisure activity in

of classes by grade (grade 6-7 and grade 8-

adolescents. This article aims to assess

9), and one class was chosen at simple

time spent in small-screen recreation

random on each list. All students from

activities (i.e. television, video, DVD, and

selected classes were invited to participate.

computer) and its relationship with body

In total, there were 23 schools out of 144

mass index (BMI) in adolescents from

public schools, with 2024 out of 193,094

various socio economic levels of HCMC

secondary high-school students in HCMC.

videos,

DVDs

and

in Vietnam.

Measures
Anthropometric measures

Methods

Students‟ weight was measured in light

Study design

clothes without shoes to the nearest 0.1 kg

The design of the present study has been

using a Tanita electronic scale (Tanita BF

described in details in a recent paper [15].

571, Tanita Corporation, Japan). Height

Briefly, a cross-sectional survey was

was measured to the nearest 0.1 cm using a

conducted among grades 6-9 (11-14 years)

suspended Microtoise tape with standard

junior high schools of HCMC in 2010.

methodology. Measurements were taken

Classes were selected using a multistage

once and recorded by one trained worker.

stratified cluster sampling method. In a

Body mass index (BMI) was calculated as
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weight in kilograms divided by squared

<2h/day or ≥2h/day (i.e. high users) spent

height in meters. The International Obesity

watching TV/Video/DVD, using computer

Task Force (IOTF) BMI cutoff values

for fun or in both small-screen recreations

were used to define underweight, and

[18, 19].

combined overweight and obesity.

Data analysis

Small-screen recreation

Analyses were conducted using STATA

Small- screen recreation was defined as a

V.11 (STATA Corporation, 2009) and data

set

watching

were weighted for taking into account the

TV/Video/DVD and using computer for

multi-stage cluster sampling design. Age

fun

e-

was classified into two groups of 11-12

games, and surfing on the net). Total

years and of 13-14 years that roughly

small-screen recreation time was defined

correspond to children in grades 6-7 and 8-

as the sum of time spent watching

9, respectively. These two age groups have

TV/Video/DVD and time spent using

different time at school, different study

computer for fun. Time measurements

load, and different homework charges after

were

self-administrated

school. A household wealthy index was

questionnaires. Questions of sedentary

calculated as the first principal component

behaviors were based on the Adolescent

of the variance-covariance matrix of 14

Sedentary Activity Questionnaire [16],

dummy variables for ownership of 14

adapted to Vietnamese adolescents [17].

assets. This wealthy index was divided

Students were asked about time spent on

into 3 categories based on tertiles.

watching

using

Descriptive statistics are presented as

computer for fun each day during a week,

median and interquartile range (IQR) or

including weekdays and weekend days.

proportions. Since time data were not

Times were also categorized in either

normally distributed, time spent watching

of

activities

(including

based

like

e-communications,

on

TV/Video/DVD

and
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television, using computer for fun, or both

Ethical considerations

(total

Standards of ethics in studies conducted in

small-screen

recreation)

was

compared between the two groups using

Vietnam

Mann-Whitney rank sum tests. Pearson

protocol was ethically approved by the

chi-square tests were used to compare

Health

proportions.

ordered

Department of Education and Training of

categories were tested using Kruskal-

HCMC. The study was a collaboration

Wallis or Cochran chi-square trend test.

between Pham Ngoc Thach University of

Odd ratios (OR) and 95% confidence

Medicine and Université catholique de

interval (95%CI) were used as association

Louvain (Brussels, Belgium). The protocol

indices. Multiple logistic regressions with

was also approved by the Ethical Review

Trends

across

interactions were used to assess the

were

respected.

Service

of

The

HCMC

study

and

the

Committee of both universities. Informed

predictive value of high user on prevalence

consent

was

obtained

of overweight and obesity, and results are

students

and

school

reported

95%

standard assurances of confidentiality.

High user (coded

Participants were informed that answering

as

odds

confidence intervals.

ratios

with

1/0), boys (coded 1/0), younger age (11-12

the

years, coded 1/0), and interactions between

voluntary.

anonymous

from

parents,

principals

questionnaire

with

was

high user and boy and between high user
and younger age were submitted to a
stepwise backward elimination procedure

Results

using maximum likelihood chi-square

The sample consisted of 2,051 students.

statistic to remove variable, but keeping a

Anthropometric

hierarchical

gathered from 2,050 students. Family form

model.

The

statistical

significance level was set to 0.05.

measurements

were

was missing in 60 cases, yielding to 1,989
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cases available for analyses. Students

a

spent a median of 129 min/day (IQR:[73,

TV/Video/DVD.

210]) corresponding to 2.2h/day in total

Proportion of high users in total small-

small-screen

screen recreation was higher in boys than

proportion

recreation.
of

The

children

total

watching

decrease

in

in

time

girls

spent

watching

(boys/girls=63%/46%,

TV/Video/DVD, using computer for fun,

95%CI:[1.26-1.48],

and

small-screen

proportion spending more than 2h/day at

recreation more than 2h/day was 29.6%,

using computer for fun nearly doubled in

16.9%, and 53.8%, respectively.

youths aged 13-14, as compared with

For each age and gender stratum, median

youths aged 11-12 (31.5% vs. 16.4% in

of daily time spent in small-screen

boys and 12.7% vs. 6.5% in girls). Both

recreation and prevalence of ≥2h/day spent

time spent watching TV/Video/DVD and

in small-screen recreation are shown in

time spent using computer for fun

Table 1. Boys spent significantly more

increased

time watching TV, using computer for fun,

viewing: from 69 [34, 120] min/day to 81

and in both small-screen recreation than

[46, 131] min/day; using computer for fun:

girls, but the difference was not significant

from 31 [9, 69] min/day to 51 [17, 103]

for time spent watching TV among

min/day; total small-screen recreation:

children group aged 11-12 years. In boys

from 107 [59, 184] min/day to 141 [86,

as well as in girls, students aged 11-12

231] min/day). The prevalence of at least

spent more time watching TV/Video/DVD

2h/day spent watching TV/Video/DVD,

than using computer for fun. But at the age

using computer for fun, and in total small-

of 13-14 years, there was an increase in

screen recreation was significantly higher

time spent using computer for fun, without

in students aged 13-14 years than in

spending

time

on

students
72

with
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p<0.001).

age

The

(TV/Video/DVD

11-12

years
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(TV/Video/DVD viewing: 32.3% versus

versus

11.1%;

total

small-screen

26.3%; using computer for fun: 21.9%

recreation: 60.4% versus 45.9%).

Table 5.1.1 Time (minutes/day) spent on watching TV/Video/DVD, using computer for
fun, and in total small-screen recreation according to gender and age
11-12 years
Girls
p
491

13-14 years
Girls
p
551

Boys
Boys
420
527
n
Viewing TV/Video/DVD
0.06
0.04
Median***
73
62
86
77
(min/day)
(35, 129) (34, 111)
(47, 141) (43, 129)
≥ 2h/day (%)
28.8
24.2
0.12
34.2
30.5
0.20
*
Using computer for fun
0.001
0.001
Median***
43
21
69
34
(min/day)
(17, 86)
(2, 51)
(26, 133) (9, 77)
≥ 2h/day
16.4
6.5
31.5
12.7
0.001
0.001
**
Total small-screen recreation
0.001
0.001
Median***
133
94
167
124
(min/day)
(69, 211) (51, 159)
(99, 257) (73, 197)
≥ 2h/day
54.3
38.7
69.1
52.1
0.001
0.001
*
**
Using computer for fun includes e-communications, e-games, surfing the net. Smallscreen recreation: watching TV/Video/DVD plus using computer for fun. ***Median (IQR)

Table 2 provides stratification by age and

students studying in schools located in less

socio-economic

time

wealthy districts, with highly significant

(minutes/day) spent watching TV, using

differences in using computer for fun in

computer for fun, and in total small-screen

youth

recreation, with the prevalence of at least

TV/Video/DVD viewing, the prevalence

2h/day spent in small-screen recreation.

of students spending more than two hours

Students studying in schools located in

per day was significantly higher for

wealthy districts spent more time engaged

schools located in wealthy districts than

in viewing TV, using computer for fun,

for schools located in less wealthy

and total small-screen recreation than

districts, in both age groups. A similar

status

of

73

aged

13-14

years.

For
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higher prevalence in wealthy district was

fun with increasing index, in children aged

observed

students

11-12 years (from 17 to 39 min/day,

spending ≥2h/d using computer for fun,

p<0.001). In youths aged 13-14 years, the

mainly at the age of 13-14 years (25%

median time was increasing with the

versus 17%, p<0.002). For the total small-

household

index

screen recreation time among students

(watching

TV/Video/DVD

aged 13-14 years, 64% spent ≥2h/d for

computer for fun), leading to a total small-

schools from wealthy districts, against

screen recreation time increasing from 136

55% for schools from less wealthy districts

min/day in the poorest to 154 min/day in

(p<0.006).

the richest families, with a proportion

when

looking

at

for

both

activities
and

using

spending ≥2h/day that increased from 56%

According to our household wealthy

to 64% (trend p<0.04).

index, we also observed an increasing
median of time spent at using computer for
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According to IOTF definition, 12.6% of

time

adolescents were underweight and 21.1%

overweight and obese girls of the same age

were overweight or obese. Prevalence of

(youths aged 11-12: 51 vs 27 min/day,

underweight was close between boys

p<0.001; youths aged 13-14: 60 vs 41

(12.3%) and girls (13.0%) but overweight

min/day, p<0.02).

and obesity was much higher in boys

Figure 3 also shows that in girls aged 13-

(28.3%)

(14.5%).

14 years, there was a significant increase

Relationships between BMI categories and

in time spent in total SSR as BMI category

time spent watching TV/Video/DVD,

increased (p<0.047). This increasing trend

using computer for fun, or both are

was also observed in boys aged 11-12 but

illustrated in Figure 1, Figure 2, and Figure

without reaching statistical significance

than

in

girls

3, respectively. There was an increase in
time

spent

watching

using

computer

for

fun

than

(p<0.08). It should be underlined that time

TV/Video/DVD

spent on total small-screen recreation in

across BMI status in boys and in girls aged

overweight and obese boys aged 11-12

11-12 years (Figure 1), while in children

(Median: 149 min/day, IQR:[81, 249]) was

aged 13-14, we didn‟t observe such

as much as in overweight and obese girls

increasing trend. Figure 2 also shows that

aged

time spent using computer for fun tended

IQR:[77, 223]). Although there was no

to increase across BMI categories, but it

increasing trend in boys aged 13-14,

was only significant among girls aged 13-

median time spent on total small-screen

14 (p<0.042). As shown on Figure 2,

recreation was higher than the median of

overweight and obese boys spent more

all other children groups.
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Boys

11-12 yrs

Girls

Boys

13 - 14 yrs

Underweight

Girls

Boys

11 - 12 yrs

Healthy weight

Girls

13 - 14 yrs
Healthy weight

Underweight

Overweight/Obesity

Overweight/Obesity

Figure 2 Relationship between BMI

Figure 1 Relationship between BMI

categories

categories and time spent watching

and

time

spent

using

computer for fun by age and gender

TV/Video/DVD by age and gender

500

Among adolescents

aged 11-12, the

400

prevalence of overweight and obesity was

300

higher in children spending ≥2h/day than

200

in children spending <2h/day (OR=1.34,

120

95%CI:[0.99-1.81], p=0.062). In multiple

0

logistic regression, interaction between
high user and boy was not significantly
Boys

Girls

11 - 12 yrs
Underweight

Boys

Girls

13 - 14 yrs

associated with prevalence of overweight

Healthy weight

and obesity (p=0.89) and this interaction

Overweight/Obesity

was therefore removed from multiple

Figure 3 Relationship between BMI
categories and time spent in total small-

logistic

screen recreation by age and gender

between high user and younger age was
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model.
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(OR=1.59,

other countries because the estimates of

95%CI:[1.06-2.38], p<0.02). Our final

time spent on small-screen recreation are

multiple

logistic

based on different age groups, different

included

high

regression

age,

sedentary

questionnaires,

interaction between high user and younger

definition

of

age,

Using the same sedentary questionnaire in

and

user,

model

boy

95%CI:[2.06-3.44],

younger

(adjusted

OR=2.66,

p<0.001).

In

our

study,

or

small-screen

a

different
recreation.

cross-sectional

study

adolescents aged 13-14, high user was not

conducted in Australia in 2004 reported a

significantly associated with overweight

mean of 3.1h/day spent in small-screen

and obesity prevalence (adjusted OR=0.74,

recreation, with 62% of children spending

95%CI:[0.51-1.07],

in

at least two hours per day in small-screen

adolescents aged 11-12, high user was

recreation among children aged 11-15

predictive of overweight and obesity

years [20]. Another cross-sectional survey

(adjusted OR=1.48, 95%CI:[1.09-1.99],

conducted

p<0.02).

adolescents aged 13-18 years reported a

p=0.11),

but

in

2006

among

Chinese

median screen time of approximately
1.4h/day with 44.3% of boys and 34.7% of

Discussion

girls exceeding the screen time guidelines
In our study the median time that students
[21]. Although Vietnamese students spent
spent on total small-screen recreation was
less time in small-screen recreation than
2.2h/day; 53.8% spending more than two
students in developed countries did, our
hours per day in total small-screen
results highlighted the high proportion of
recreation. These results are higher than
students exceeding the recommended daily
the recommended maximum time of
limit of 2h in small-screen recreation.
2h/day [19]. It is not easy to compare our
findings in HCMC to results reported for
78
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We found that small-screen recreation time

watching

was associated with sex and age with boys

children aged 13-14 years, students from

spending significantly more time, and a

high more wealthy households were more

higher proportion of boys than girls

likely to be spent more than 2h/day in

spending more than the recommended time

using computer for fun, and in total small-

on it. These results were consistent with

screen recreation, compared with those

those of other studies [20][4, 22]. This sex

from less wealthy households. These

difference may be partly explained by the

findings are consistent with other studies

fact that girls are taking part in more

[26]. This is probably because parents

varied

screen

from wealthier households usually provide

behaviors, such as homework [23, 24].

their children with a “modern” life,

From an age view, older children spend

including up-to-date recreational facilities

more time in small-screen recreation than

such as computers. In addition, school

younger children do [6, 25].

This is

location was associated with total small-

probably because older children are less

screen recreation time among children

dependent on their parents for daily

aged 13-14 years, but not among children

activities; consequently, they are free to

aged 11-12 years. Among children aged

watch TV, video, DVD, or to use

13-14 years, 63.5% of students from

computers for fun.

schools located in wealthy districts spent

Our results showed that students in richer

more than 2h/day in total small-screen

families spend significantly more time

recreation. In HCMC, most schools with a

using computer for fun, and more time in

high academic standard are located in the

total small-screen recreation at the age of

wealthy urban districts and therefore

11-12 years and also at 13-14 years, there

attract

was no significant gender difference in

economic families.

activities

other

than

79
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higher

Among

socio-
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Body mass index category was not

teenagers. Overweight and obese girls

consistently associated with small-screen

aged 13-14 spent more time using

recreation time on a continuous scale in

computer for fun, and in total screen

our study. Association between weight

recreation than normal- or underweight

status and television/Video/DVD viewing

girls. Such finding is consistent with other

was significant neither at the age of 11-12

reports which shown a positive association

years nor at the age of 13-14 years. These

between overweight and using computer

findings are not in line with those of other

for fun [20,27,30]. In a developing country

studies [18,21,27] which pointed television

like Vietnam, screen use was related to the

viewing as a leading factor associated with

economic prosperity of the country [21]. In

adolescent

Vietnam,

obesity.

A

cross-sectional

from

to

adolescent

(11-14

computer was doubled (from 16.1% to

years) in HCMC in 2004 showed that the

35.5%) in urban area, and there were 46

number of hours spent watching TV was

computers per 100 urban households in

positively associated with obesity, with an

2010 [30]. As a result, there was a high

apparent dose-response relationship [17].

increase in the proportion of adolescents

However, there is still a debate because

engaged in using computer for fun; TV

some other studies conclude that the

time has been substituted by other multiple

relationship between television viewing

new entertainment options, like using

and weight status is often small or

computer for fun [31]. This highlights the

inconsistent

possible

need to implement programs that address

explanation might be that the recent huge

the time spent using computer for fun and

increase in computer activities has reduced

not

the attractiveness of watching TV among

adolescents.

A

80

just

watching

having

the

percentage

[28,29].

households

2010,

survey assessing factors associated with
overweight/obesity

of

2004

television

a

among
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Using multiple logistic regression, we

overweight and obesity was predictive of a

found that children aged 11-12 who spent

screen time (watching TV/DVD and using

more than 2h/day had a higher risk of

computer) ≥2h/day [31]. In another cross-

overweight and obesity. Such finding is

sectional study conducted in 2001 among

not easy to compare with results in other

Finnish children aged 14, 16 and 18 [27],

studies because of differences in age

Kautiainen

groups, in definition of SSR, in potential

between age and time spent on SSR in a

confounders introduced in models, and

logistic regression model developed to

because of interactions considered in the

evaluate impact of time spent on viewing

modeling.

A

survey

television, playing games and using

conducted

in

Japanese

computer on overweight, with adjustment

adolescents (12-13 years) showed that

on biological maturation, intensity of

watching TV and playing video game

weekly physical activity and guardian‟s

≥2h/day in girls were strongly associated

education. Their findings showed that

with overweight [15]. In this study,

increased time spent on watching TV and

logistic

using computer were associated with

cross-sectional
2002

regression

among

analysis

were

did

not

of

interaction

performed with adjustment for age but

increased

separately for boys and girls and without

(obesity inclusive) among girls. These

interaction testing. Authors did not sum up

findings are in line with ours. Small-screen

time in the two activities. In Norwegian

recreation is usually associated with

children (6-15 years), Kristiansen and

snaking foods and bad eating habits which

collaborators developed a modeling of

lead to an increase in energy intake [32,

high users (y) with obesity included as an

33]. An additional problem is that time

explanatory (x) rather than being the

spent on SSR reduces time spent on

dependent variable (y); authors found that

physical activities [14,34,35]. However,
81
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this theory still debates. Some studies

Conclusions

showed that using SSR and physical

Our study shows that in HCMC, a majority

activity are independently associated with

of adolescents aged 11-14 years exceed the

metabolic risk factors [36, 37]. Maher et

recommended daily limit of 2h in small-

al. indicated that screen time is interacting

screen recreation time. As compared with

with weight status through pathways over
and

above

displacement

of

children spending <2h/day in SSR, our

physical

results show that overweight and obesity

activity [26].

tend to be more prevalent in boys aged 11-

The cross-sectional design of our study is a

12 years and is clearly more prevalent in

limitation. It is not possible to determine

girls aged 13-14 years who spend more

whether a cause-and-effect relationship

time in SSR. We found that interaction

exists between SSR time and overweight

between younger age and high SSR user

or obesity. Nevertheless, our study is

was predictive of overweight and obesity.

based on a random sample of students

There is an urgent need to set up public

from all public schools in HCMC and

health intervention programs to reduce

allows inferring results at the city level.

inactive time spent by adolescents on

Our study provides a comprehensive

small-screen

description of sedentary behaviors in

especially programs focusing on young

small-screen recreation, which has been

adolescents

identified as the most popular sedentary

reducing time spent using computer for

leisure

fun.

time

activity

among

young

Vietnamese adolescents aged 11-14 years
in HCMC.
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Abstract
Introduction
Sedentary behavior is rapidly emerging as an important issue in public health. Young people
who spend a large amount of time in sedentary behaviors are at risk of overweight and
chronic diseases. A clear understanding of adolescents‟ patterns of sedentary behaviors is
required to develop effective intervention programs to promote healthy living. Our study
aimed to describe sedentary behaviors and their relationship with body mass index (BMI)
status among adolescents in Ho Chi Minh City.
Methods
In a cross-sectional study of 2024 junior high school students of HCMC in 2010, students
were measured for BMI and questioned on their sedentary behaviors based on validated
sedentary behavior questionnaire. Sedentary behaviors were grouped into three categories:
small-screen recreation, learning after school, and other sedentary activities. Overweight and
obesity definition were based on the age- and sex-related Internal Obesity Task Force BMI
cutoff values.
Results
Students spent 365 ± 198 min per day (around 6h/day) in sedentary activities with 129
min/day in small-screen recreation, 120 min/day in learning after school, and 51 min/day in
other sedentary activity. Sedentary activities were associated with gender (p<0.01), and with
socioeconomic level (p<0.01). There was also a significant association between BMI
categories and time spent for learning after school (p<0.01).
Conclusions
Adolescents spent a lot of time in sedentary activities, especially in learning after school and
small-screen recreations. There was a positive association between time spent in learning
after school and overweight or obesity. Intervention programs should be set up to reduce the
pressure of education on children and to promote physical activities among teenagers in Ho
Chi Minh City.
Key words: Adolescents, Ho Chi Minh City, overweight, obesity, sedentary behaviors,
Vietnam.
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even if there are other sedentary activities

Introduction

in which children engaged that have an

Sedentary behavior is rapidly emerging as

important role in children daily life, such

an important issue in public health [1]. By

as sitting and talking with friends,

contributing to the energy imbalance,

drawing, reading for pleasure, or learning

sedentary behavior is considered as an

after school [7].

important determinant of obesity [2], as
demonstrated in many studies
Among

children

and

[1,3].
Our study aimed to describe sedentary

adolescents,

behaviors and their relationship with body

sedentary behaviors may decrease time

mass index (BMI) status among junior

spent on physical activity that lead to

high school students in order to provide

overall lower energy expenditure. Young

more information to intervention programs

people who spend a large amount of time

targeting a reduction in overweight and

in sedentary behavior are at risk of chronic

obesity among children.

diseases [4]. A clear understanding of
children‟s patterns of sedentary behaviors
is required to develop effective and
sustainable

intervention

programs

to

Methods

promote healthy living.
Study design
As presented in Chapter 3, we conducted a
Sedentary behavior includes a wide range

cross-sectional survey among junior high

of activities. The most common sedentary
activities

that

were

considered

school students in Ho Chi Minh City.

for

Using a 2 – stages sampling method, 1989

association with overweight are smallscreen recreation activities,

students were selected from 23 schools in

including

the city.

television-view and computer use [3, 5, 6]
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Measurement

hanging out. Time measurements were

Anthropometric measures

based on self-administrated questionnaires.
Questions on sedentary behaviors were

As presented in Chapter 3, children were
based

on

the

Adolescent

Sedentary

in light clothes without shoes. Then,
Activity Questionnaire [8], adapted to
standing height was measured using a
Vietnamese adolescents [9]. Students were
suspended Microtoise tape with standard
asked about time spent on each sedentary
methodology,

and

body weight

was
activity per day during a week, including

measured

using

a

digital

scale.
weekdays and weekend days. Sedentary

Measurements

were

taken

once

and
behaviors

were

grouped

in

three

recorded by one trained worker. Body
categories, as presented in Table 5.2.1.
mass index (BMI) was calculated as
The time spent in each category was
weight in kilograms divided by squared
calculated and the total daily time spent in
height in meters. The International Obesity
sedentary behavior was defined as the sum
Task Force (IOTF) BMI cutoff values
over each category.
were used to define underweight, and
Table 5.2.1 Categories of sedentary
behavior and corresponding activities.

combined overweight and obesity.
Sedentary behavior

Sedentary
category
Small-screen
recreation

Sedentary behavior was a set of activities
such as watching TV, Video/DVD, using
computer for fun, using a computer for
homework,

doing

homework

Learning
after school

without

using a computer, following out-of-schoolOther
sedentary
activity

hours tutoring, reading for fun, doing
hobbies, playing a musical instrument or

89

Sedentary activity
-Watching TV
-Watching Video/DVD
- Using computer for fun:
mail, chat, games, surfing
the net
- Using a computer for
homework
- Doing homework not use a
computer
- Out-of-school-hours
tutoring
- Reading for fun
- Doing hobbies
- Playing a musical
instrument
- Hanging out
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Data analysis

Wallis or Cochran chi-square trend test.

Analyses were conducted using STATA

The statistical significance level was set to

V.11 (STATA Corporation, 2009) and data

0.05.

were weighted for taking into account the

Results

multi-stage cluster sampling design. Age
was classified into two groups of 11-12

As a whole, students spent 365 ± 198 min

years and of 13-14 years that roughly

per day (around 6h/day) in sedentary

correspond to children in grades 6-7 and 8-

activities. Table 5.2.2 presents the mean

9, respectively. A household wealthy index

time per day according to demographic

was calculated as the first principal

characteristics, and BMI categories. There

component of the variance-covariance

was no difference between boys and girls.

matrix

Time

of

14 dummy variables

for

spent

in

sedentary

behavior

ownership of 14 assets. This wealthy index

increased significantly as age of children

was divided into 3 categories based on

increased. Children studying in schools

tertiles. Descriptive statistics are presented

located in wealthy districts, and children

as median and interquartile range (IQR) or

living in wealthier families spent more

proportions. Since time data were not

time in sedentariness than those studying

normally distributed, time spent in small-

in schools located in less wealthy districts,

screen recreation, in learning after school,

or

and in other sedentary behaviors was

(p<0.001).

compared between the two groups using

activities were the most time consuming,

Mann-Whitney rank sum tests. Pearson

with a median of 129 min/day, (IQR: 73,

chi-square tests were used to compare

210). Time spent for education after school

proportions.

ordered

had a median of 120 min/day (IQR: 73,

categories were tested using Kruskal-

184). Youths spent a median of 51

Trends

across

90

those

living

in

poorer

Small-screen

families
recreation
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min/day (IQR: 17, 103) at other sedentary

activities.

Table 5.2.2 Mean time (min/day) of sedentary behavior by demographic characteristics
and body mass index categories.
Characteristics
Gender
Boys
Girls
Age (years)
11
12
13
14
School locations
Wealthy
Less wealthy
Wealthy household Index
Poorest
2nd
Richest
BMI category
Underweight
Healthy weight
Overweight/Obesity

n

Mean (SD)

947
1,042

367 (196)
364 (200)

383
528
658
420

291 (178)
361 (183)
388 (210)
405 (196)

p-value
0.70

0.001

0.001
1,279
710

389 (208)
333 (175)

669
657
663

332 (184)
378 (198)
388 (207)

256
1,321
412

329 (179)
369 (200)
378 (200)

0.001

0.03

Table 5.2.3 describes the median of time

activities (p<0.001). Time spent in all

spent per day in the three different

three categories of sedentary behavior

categories of sedentary behavior, by

increased time with age increase. Notably,

characteristics

The

children studying in school located in

findings show that there were consistent

wealthy districts, or living in the wealthiest

associations with gender, age, school

household index spent more time in all

location, wealthy household index. Time

three

spent on small-screen recreation was

studying in school located in less wealthy

higher in boys than in girls (p<0.001)

districts,

while girls spent more time in education

households (p<0.001). With regard to BMI

after school, and in other sedentary

categories, time spent at small-screen

of

the

students.
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or
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living

in

than

the

those

poorest
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recreation activities was higher among

categories and time spent for education

overweight and obese children, but not

after

significantly

children spent more time in education after

significant

(p=0.07).

There

association

was

between

a

BMI

school;

overweight

and

obese

school than others (p < 0.001).

Table 5.2.3 Median time (min/day) spent in each of the 3 categories of sedentary
behavior according to age, gender, socio-economic levels and BMI categories.
*

Small-screen
recreation

Characteristics

Median (IQR)

p

**

Education after
school

Median (IQR)

Other sedentary
activities

Median (IQR)

Gender
Boys

150 (86, 240)

111 (64, 176)

39 (6, 89)

Girls

109 (60, 180)

129 (79, 189)

59 (24, 116)

Age (years)
11

0.001

p

***

0.001

0.001

0.001

0.001

0.001

89 (50, 163)

99 (60, 154)

34 (9, 77)

12

125 (69, 195)

125 (75, 184)

54 (20, 104)

13

137 (86, 223)

129 (73, 184)

56 (19, 110)

14

150 (81, 240)

135 (86, 216)

54 (17, 111)

School locations
Wealthy districts
Less wealthy
districts

0.002

0.001

0.01

133 (76, 219)

129 (77, 193)

54 (17, 107)

118 (65, 189)

109 (64, 171)

43 (17, 94)

Wealthy household index
Poorest
119 (60, 189)

0.001

0.001

0.001

107 (60, 166)

41 (13, 91)

2nd

133 (76, 219)

133 (81, 189)

54 (21, 104)

Richest

137 (77, 219)

133 (81, 197)

56 (18, 109)

BMI category
Underweight

0.07

0.64

0.001

129 (72, 189)

109 (58, 174)

42 (12, 89)

Healthy weight

129 (69, 210)

120 (71, 184)

53 (19, 106)

Overweight/Obesity

137 (77, 228)

134 (86, 193)

43 (9, 94)

*

p

Small screen: watching TV, Video/DVD, using computer for fun, mail, chat, games, surfing
the net. **Education after school: using a computer for homework, doing homework without
computer, out-of-school-hours tutoring. ***Other behaviors: reading for fun, doing hobbies,
playing
a
musical
instrument,
hanging
out.BMI:
Body
mass
index.
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Table 5.2.4 Median time (min/day) spent in each of the 3 categories of sedentary
behavior by demographic characteristics and BMI categories.
*

Characteristics

n

11 – 12 yrs
Boys
Underweight
38
Healthy weight
243
Overweight/ Obesity 139
Girls
Underweight
50
Healthy weight
362
Overweight/ Obesity 79
13 – 14 yrs
Boys
Underweight
Healthy weight
Overweight/ Obesity
Girls
Underweight
Healthy weight
Overweight/ Obesity

**

Small-screen
recreation
Median(IQR) p

Learning
after school
Median(IQR)

0.08
104 (62, 180)

***

p

0.90
96 (60, 141)
94 (51, 166)
92 (50, 169)

26 (10, 69)
39 (10, 81)
30 (10, 77)
0.06

103 (60, 163)
124 (77, 180)
133 (86, 193)
0.52

81 163 (94, 240)
322 176 (103, 266)
124 147 (88, 240)

0.54
38 (17, 89)
55 (26, 114)
54 (17, 103)
0.89

0.001
103 (43, 171)
120 (71, 189)
146 (90, 208)

0.04
87 99 (60, 173)
394 121 (72, 204)
70 139 (77, 223)

0.76

0.002
66 (48, 139)
99 (60, 163)
116 (77, 176)

129 (69, 197)
149 (81, 249)

Other sedentary
activities
Median(IQR) p

47 (10, 88)
43 (13, 99)
43 (10, 105)
0.42

137 (81, 201)
133 (84, 206)
142 (103, 214)

0.25
54 (18, 129)
64 (28, 124)
75 (26, 119)

*

Small screen: watching TV, videos/DVDs, using computer for fun, mail, chat, games, surfing
the net. **Education after school: using a computer for homework, doing homework not use a
computer, out-of-school-hours tutoring. ***Other behaviors: reading for fun, doing hobbies,
playing a musical instrument, hanging out.
Table 5.2.4 shows association between

after school (p <0.002). Overweight and

BMI status and each different category of

obese boys aged 13-14 years tended to

sedentary behaviors by age and gender.

spend significantly more time in learning

For boys, overweight and obese children

after school (p < 0.001). Notably, time

aged 11-12 years tended to spend more

spent in small-screen recreation by boys

time in small-screen recreation and in

aged 13-14 years was high in all BMI

learning after school compared with other

categories, while time spent in learning

students but only significantly in learning

after school increased with age. For girls
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aged 11-12 years, time spent at small-

with BMI status among adolescents in

screen recreation activities was lower than

HCMC.

in other age- and sex subgroups, and it

international standard questionnaire for

didn‟t correlate with BMI categories. But

assessing

for these girls aged 11-12 years, time spent

school- aged children outside of school

for learning after school increased across

hours. It is therefore quite difficult to

BMI categories: overweight and obese

compare studies across countries. In our

children tended to spent more time on

study,

learning after school (p = 0.06). For girls

behaviors was based on the Adolescent

aged 13-14 years, time spent at small-

Sedentary Activity Questionnaire (ASAQ)

screen recreation activities increased with

that was developed through a literature

BMI categories: overweight and obese

review on common sedentary activities

girls spent significantly more time in

among adolescents [10, 11] and it appears

small-screen recreations (p = 0.04) and

that ASAQ was the best available tool for

also more time for learning after school or

assessing time spent in a range of

at other sedentary activities, but not

sedentary behaviors among adolescents for

significantly. For this last category of

observational

activities,

correlation

questionnaire used in our study was

between time spent and BMI categories,

modified and validated for Vietnamese

but nearby all median times were lower

adolescents [12] to be used in annual

than 1 hour per day.

nutritional surveys in HCMC since 2004

there

was

no

Until

now,

sedentary

there

is

behaviors

questionnaire

studies

of

no

among

sedentary

[8].

The

[9, 13]. Although sedentary questionnaires
are different, they have almost similar

Discussion
This section reports descriptive data on

main information on sedentary activities

sedentary behavior and its relationship

such as viewing TV, playing games, using
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using

helping with housework [14].

motorized transport, sitting and talking, or

Our findings showed that time spent in

behavioral hobbies. So, it makes sense to

small-screen recreation was higher among

compare time spent in each of these

overweight and obese students, but this

sedentary activities between studies.

association

For total sedentary behavior, our findings

statistically significant across age and sex

show that time increase with age; and that

subgroups; girls aged 11-12 spent less time

children living in wealthier households

in such activities and boys aged 13-14

spent more time than others. Children

spent more time in such activities.

spent more time in small-screen recreation

Our study found that Vietnamese children

than in other sedentary activities. As a

spent about 2 hours per day in learning

whole, time spent in sedentary behavior

was

not

consistently

after school (111 min/day for boys, and

was higher among overweight and obese

129 min/day for girls). A cross-sectional

students. These results are similar with a

study conducted among Chinese children

cross-sectional study conducted among

aged 13-18 years published in 2008

Australian adolescents aged 11-15 years in

showed that average time of learning after

2004 with the same sedentary behavior

school was 102 min/day for boys and 114

questionnaire [7]. Adolescents attending

min/day for girls [5]. While another survey

higher grades had more extracurricular

conducted in 2004 among Hungary youths

academic activities like homework and

aged 13-18 years, showed that daily time

night classes. Also, wealthier families have

spent in learning after school was 78

a greater access to sedentary technologies,

min/day for all boys and girls [15]. In

so, their children are more likely to engage

Australia, an observational study in 2004

in private study outside school hours, and

indicated that Australian children aged 11-

their children are less likely to spend time

15 years spent about 39 min/day in
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learning after school for boys and 45

sitting. Our study found that time spent in

min/day for girls [7]. For learning after

other sedentary behaviors was higher in

school, Vietnamese children spent as much

girls than in boys, and increased with age.

time as Chinese children but spent more

These findings were also consistent with

time than children of a developed country.

other studies [5, 7, 14]. This might be

Such differences may be explained by the

explained by our Vietnamese culture

fact that Vietnamese children like other

because girls are expected to help their

Asian children have an academic-oriented

mothers with household activities and

culture, with a high priority placed on

cleaning while boys may follow their

academic education; pressure is put on

fathers‟ behavioral patterns, which allow

students by their parents and by schools.

for more screen time. Older teenagers are

This is supported by literature reporting

less dependent of their parents for daily

that Asian Australian children spend more

activities, and as a result, they are more

time

Caucasian

exposed to schools, peers, and other

children [7]. We found that there is not a

socialization agents. In our study, we did

consistent

small-

not find an association between other

screen recreation time and overweight and

sedentary activities and BMI status. This

obesity while there is an association

results was similar with a cross-sectional

between learning after school and BMI

study conducted in Australian adolescents

status. Our findings are similar with results

in 2004 [7].

in Chinese children [5]. Adolescents may

A limitation of the survey was the use of

shift from screen-based behavior to non-

self-report questionnaire, however the

screen ones like learning after school.

questionnaire used in this study was the

These results highlight the need to have

only

strategies to reduce excessive educational

comprehensive

on

homework

association

than

between

96
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behaviors among adolescents. Besides,

sedentary behaviors especially in small-

nowadays

active

screen recreation and in learning after

electronic games such as PlayStation,

school. There is therefore a need to

Nintendo, and Wii, calling for develop

increase awareness of the population,

another questionnaire with separate items

especially parents and children, about the

for these new activities.

bad effects of sedentary behaviors on

there

have

more

health. Intervention programs should be
setup to reduce the pressure of education

Conclusions

on children and to promote physical
Our study showed that the increase in
activities among teenagers in Ho Chi Minh
overweight and obesity among adolescents
City.
of HCMC is related to time spent in
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Abstract
Introduction
Ho Chi Minh City, a largest city of Vietnam, has a nutrition transition leading to increase
rapidly in the prevalence of overweight/obesity among adolescents whose lifestyles are
becoming more sedentary with lower levels of physical activity (PA). Adolescence obesity
increases the risk of cardiovascular- and chronic diseases in adulthood. Our study aimed to
assess time spent in moderate to vigorous physical activity and its relationship with body
mass index (BMI) among adolescents of Ho Chi Minh City (HCMC) in Vietnam.
Methods
In a cross-sectional study of 2024 junior high school students of HCMC in 2010, students
were measured for BMI and questioned on their PA based on validated PA questionnaire.
Level of activity was classified as physical active or inactive using standard criteria.
Overweight and obesity definition was based on the age- and sex-related Internal Obesity
Task Force BMI cutoff values.
Results
Adolescents spent 1.5 h/d (median) in PA, with higher values for boys than girls (p<0.001),
and 33.9% were categorized as inactive. Children living in richest family spent significantly
higher time spent in PA than the others (p<0.001). Prevalence of overweight/obesity was
21.1%. Among children aged 13-14 years, overweight/obesity boys spent less time in
moderate to vigorous PA (p>0.18) while overweight/obesity girls spent more time in
moderate to vigorous PA (p<0.02).The percentage of inactive tended to increase across BMI
category among boys (p<0.04) but the trend decreased among girls (p<0.04). Using multiple
logistic regression, younger boys and inactivity were significantly associated with overweight
or obesity prevalence.
Conclusions
In HCMC, there are a considerable percentage of adolescents who are inactive. Younger boys
and inactivity were significantly associated with overweight or obesity prevalence public
health intervention programs are needed to reduce inactive time among adolescents especially
in boys.
Key words: Adolescents, Ho Chi Minh City, overweight, obesity, physical activity, Vietnam.
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range of beneficial health outcomes in

Introduction

adults, such as those related to bone health,

Ho Chi Minh City (HCMC), a largest city

cardiovascular

of Vietnam, knows a nutritional transition

diseases,

and

selected

cancers [7]. Physical activity during

leading to a rapid increase in the

childhood and adolescence may have a

prevalence of overweight/obesity among

positive

children and adolescents [1-3] whose

impact

on

growth

and

development [8]. Thus, it is necessary to

lifestyles are becoming more sedentary

assess the physical activity of children and

with lower levels of physical activity (PA)

adolescents in order to provide critical

[4]. From 2002 to 2004, the prevalence of

information for intervention programs

overweight and obesity among Vietnamese

aiming at healthy behavior in children and

adolescents in HCMC doubled, from 5.9%

adolescents in HCMC.

to 11.7% [1]. Evidence suggests that obese
children tend to become obese adults but

The objectives of this study were to

also that overweight and obesity in

describe

childhood and adolescence have adverse

relationship with body mass index (BMI)

consequences on premature mortality and

among adolescents of HCMC in Vietnam.

physical

activity

and

its

physical morbidity in adulthood [5, 6].
By contributing to the energy imbalance, it

Methods

was suggested that a decrease in physical
Study design
activity or an increase in inactivity is
This cross-sectional study was conducted
probably the main factor accounting for
in 2010 and used multistage cluster
the reduction of total energy expenditure,
sampling with stratification by groups of
leading to an increase in prevalence of
districts

(wealthy

and

less

wealthy

overweight and obesity [4]. Physical
districts) in the first stages. 23 junior high
activity has been associated with a wide
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schools were selected in the first stage

were used to define underweight, and

using a proportionate to school population

combined overweight and obesity.

size (PPS) method based on a sampling

Physical activity

frame of all junior high schools in urban
Physical Activity Questionnaire (PAQ)
areas of HCMC. In each selected school,
was based on the Adolescent Physical
two lists of children grade 6 and 7, and
Activity Recall Questionnaire (APARQ)
grade 8 and 9 were prepared. Then, one
[9] that was developed and validated
class was selected from each list by
among Australian adolescents. The PAQ
systematic random sampling. There were
was modified and validated for use in
2024 students participated in this study.
Vietnam [10]. Children were asked to
Measurements
think a normal week and write in a table
Anthropometric measures

the sports and games they usually did, how

Students‟ weight was measured in light

many times per week, and the usual

clothes without shoes to the nearest 0.1 kg

amount of time they spent at doing them.

using a Tanita electronic scale (Tanita BF

In HCMC, there is not winter season.

571, Tanita Corporation, Japan). Heights

Thus, physical activities in summer and

were measured to the nearest 0.1 cm using

winter

a suspended Microtoise tape with standard

questionnaire were modified to assess

methodology. Measurements were taken

usual physical activity during the school

once and recorded by one trained worker.

terms and the annual summer holidays.

Body mass index (BMI) was calculated as

Children reported their physical activities

weight in kilograms divided by squared

on organized and non-organized sports and

height in meters. The International Obesity

games at schools, before and after school

Task Force (IOTF) BMI cutoff values

hours, and on weekends during the school
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term (38 weeks/year) and the summer

60 min/day for moderate to vigorous

holidays (14 weeks/year).

physical activity.

Data analysis

Age was classified into two groups of 11-

Analyses were conducted using STATA

12 years and of 13-14 years that roughly

V.11 (STATA Corporation, 2009) and data

correspond to children in grades 6-7 and 8-

were weighted for taking into account the

9, respectively. A household wealthy index

multi-stage cluster sampling design.

was calculated as the first principal
component of the variance-covariance

Each physical activity was calculated
matrix

of

14 dummy variables

for

separately for school term and summer
ownership of 14 assets. This wealthy index
holidays and for organized and nonwas divided into 5 categories according to
organized

activities.

Based

on

the
quintiles.

Descriptive

statistics

are

compendium of physical activities, each
presented as median and interquartile
activity was assigned a MET value [11,
range (IQR) or proportions.
12]. One MET is defined as the energy
cost at rest and is equivalent to a caloric

Since time data were not normally

consumption of 1 kcal/kg/h [8, 13]. The

distributed, time spent for moderate to

total sum of MET values was calculated

vigorous physical was compared between

for each student. The level of physical

groups using Mann-Whitney rank sum

activity was divided into two groups:

tests. Pearson chi-square tests were used to

active

compare

and

inactive.

Children

were

proportions.

Trends

across

considered as inactive if they spent less

ordered categories were tested using

than 60 min/day for moderate (3,5 – 5,9

Kruskal-Wallis or Cochran chi-square

METs) to vigorous physical activity

trend test. Multiple logistic regressions

(METs ≥ 6,0) [14] or active if they spent ≥

were used to assess the predictive value of
inactive on prevalence of overweight or
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obesity, and results are reported as odds

vigorous physical activity and proportion

ratios with 95% confidence intervals.

of inactive according to gender, school

Inactive (coded 1/0), boys (coded 1/0),

location, wealthy household index, and

younger age (11-12 years, coded 1/0) and

BMI categories. Among boys, 21.2% were

their

into

categorized as inactive and 45.4% among

statistical

girls. Children studying in schools located

interactions

regression

were

models.

entered
The

significance level was set to 0.05.

in wealthy districts tend to be more
inactive than those studying in schools
located in less wealthy districts. However,

Results
for both boys and girls, children living in
Our study enrolled 2,051 students from 16

wealthier families spent significantly more

public junior high schools of HCMC.

time for moderate to vigorous physical

Information was collected about their level

activity than those living in less wealthy

of physical activity in a usual week during

families. Girls in wealthier families were

school

time

Anthropometric

and

summer

time.

more active than girls in less wealthy

measurements

were

families

(p<0.001).

Among

boys,

gathered from 2,050 students. Form was

overweight children spent less time for

missing in 60 cases, yielding to 1,989

moderate to vigorous physical activity than

cases available for analyses. Students

others and overweight boys were more

spent a median of 92 min/day (IQR: [45,

inactive than the others (p = 0.04). Among

167]) for moderate to vigorous physical

girls, overweight children spent more time

activity. Of these 1,989 participants, 671

for moderate to vigorous physical activity

(33.9%) were classified as inactive. Table

(p<0.046) and were more active (p<0.04)

6.1 shows time spent for moderate to

than the others.
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Table 6.1 Time spent in moderate to vigorous physical activity and proportion of
inactive* among 1989 students in HCMC: demographical data
Total sample
p
Inactive (%)
0.001
21.2
45.4

n
Median (IQR)
Characteristics
Gender
947
124 (69, 212)
Boys
1042
67 (35, 127)
Girls
School locations
0.98
Boys
23.2
Wealthy
586
123 (64, 219)
17.5
Less wealthy
361
124 (74, 200)
0.25
Girls
46.6
Wealthy
693
65 (33, 124)
42.7
Less wealthy
349
72 (38, 131)
Wealthy household index
Boys
0.03
117 (56, 190)
25.9
Poorest
197
nd
21.3
2
174
125 (71, 196)
rd
19.0
3
219
126 (69, 221)
th
20.4
4
172
121 (68, 203)
19.7
Richest
185
130 (74, 236)
Girls
0.001
58
(34,
104)
51.4
Poorest
203
nd
47.1
2
221
65 (35, 113)
rd
44.0
3
223
74 (36, 140)
th
48.4
4
186
62 (30, 127)
37.0
Richest
209
81 (42, 148)
BMI category
0.14
Boys
Underweight
119
137 (82, 215)
13.7
Healthy weight
565
21.5
125 (65, 205)
Overweight/Obesity
263
23.9
116 (65, 221)
Girls
0.046
62
(30,
108)
49.1
Underweight
137
Healthy weight
756
66 (36, 124)
46.5
Overweight/Obesity
149
85 (34, 150)
37.0
*
Inactive: time spent < 60min/day for moderate to vigorous physical activity

p
0.001

0.04

0.23

0.15

0.01

0.04

0.04

Table 6.2 presents the median of time

physical activity than other boys (but not

spent for moderate to vigorous physical

significantly)

activity according to gender, age groups

Surprisingly, overweight and obese girls

and BMI categories. Overweight and

aged 13-14 years spent more time in

obese boys tended to spend less time in

physical activity (p < 0.02).
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Table 6.2 Median time (min/day) spent in moderate to vigorous physical activity among
1989 students by gender, BMI categories and age groups

Boys
Underweight
Healthy weight
Overweight/Obesity
Girls
Underweight
Healthy weight
Overweight/Obesity
IQR*: Interquartile.

11-12 years
n
Median (IQR*) p-value
0.74
78 137 (75, 192)
243 121 (60, 190)
139 113 (58, 220)
0.63
50 73 (33, 131)
362 61 (33, 113)
74 74 (31, 152)

13-14 years
n
Median (IQR*) p-value
0.18
81 137 (85, 224)
322 129 (68, 217)
124 119 (73, 225)
0.02
87 58 (28, 104)
394 71 (38, 139)
70 97 (35, 148)

Table 6.3 presents the proportion of

only significantly in boys aged 13-14

inactive children according to gender, age

years.

groups, and BMI categories. Among boys,

overweight children aged 13-14 years were

overweight and obese children were less

less inactive than other girls (p < 0.02).

Conversely,

among

girls,

active than their non-overweight peers but
Table 6.3 Proportion spending < 60 min/day in moderate to vigorous physical activity
among 1989 students by gender, BMI categories and age groups
n

11-12 years
*
Inactive (%)

p-value
0.85

n

13-14 years
*
Inactive (%)

Boys
78
23.7
81
8.6
Underweight
243
24.7
322
18.9
Healthy weight
139 25.2
124 21.8
Overweight/Obesity
0.51
Girls
50
44.0
87
51.7
Underweight
362
49.5
394
43.4
Healthy weight
74
40.5
70
32.9
Overweight/Obesity
*
Inactive: time spent < 60min/day for moderate to vigorous physical activity.

p-value
0.03

0.02

In multiple logistic regression analysis, our

prevalence. Children spending less 60

model for boys (Table 6.4) showed that

min/day in moderate for vigorous physical

age 11-12 and inactivity were significantly

activity were more likely to be overweight

associated with overweight or obesity

or obese, whatever the age.
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Table 6.4 Association between physical activity and overweight or obesity in boys using
multiple logistic regression.
Characteristics
Age
(11-12 years)
Inactive
(activity < 60 min/day)
*CI: Confidence Interval

OR
1.59

95% CI*
[1.19, 2.12]

p-value
0.002

1.18

[1.18, 1.66]

0.035

For girls, none of the covariates was

Using

the

same

adolescent

physical

significant in multiple logistic regression.

activity questionnaire, a cross-sectional
study conducted among adolescents aged
11-16 years in HCMC in 2004, showed

Discussion

that children spent a median time of 83
The purpose of this study was to provide
min/day in moderate to vigorous physical
update description of physical activity
activity [15]. Despite a lower median value
among adolescents in HCMC and to link
in the study in 2004, prevalence of inactive
overweight and obesity in Vietnamese
children was 24.3% [16] while it was 40%
youth with physical activity. Measurement
in the study conducted in 2010. These
of activity in children is problematic since
comparisons showed that time spent in
there is no valid and easy- to-use method
moderate to vigorous physical activity
for assessing activity levels in large field
among

adolescents

of

HCMC

has

studies. Discrepancies between studies are
increased between 2004 and 2010, but not
more likely caused by methodological
yet enough. The first study of overweight
differences or thresholds selection, than by
adolescents in 2004 alarmed about the
true differences between populations of
rapid increase in overweight and obesity
children [4].
among adolescents of HCMC. The local
In our study, daily time spent in moderate
to vigorous physical

government subsequently carried out many

activity among

activities in the whole city; consultations

children had a median of 92 min/day.
108

Chapter 6 Physical activity
on nutrition were setup in commune health

development

stations, and nutritional education was

program should focus on motivating

provided to people [17]. Data of 2010

inactive girls.

showed

had

Overweight and obesity are caused by an

preliminary effects but not enough to

imbalance between energy intake and

reduce the prevalence of inactivity. There

expenditure, but the exact reasons behind

is

this

still

that

a

these

need

for

activities

more

efficient

[22].

phenomenon

Thus,

in

intervention

adolescents

are

intervention programs to promote physical

unclear. The influence of physical activity

activities among adolescents in HCMC.

on

Many studies revealed that girls are less

adolescents is controversial, with several

active than boys [8, 16, 18, 19], including

studies indicating that overweight status is

a study of Vietnamese adolescents in

inversely related to physical activity [23,

California [20]. Consistent with these

24] and others reporting no association

studies, our results have continually shown

[25, 26]. In our study, among children

that boys are more active than girls (21.2%

aged 13-14 years, we found that BMI

for boys vs 45.4% for girls). Sallis et al.

status was positively related to physical

explained that the gender differences in

activity for boys; overweight boys were

levels of physical activity could be due to

less active than those in other BMI

girls perceiving more barriers to and/or

categories while in girls, this association

disliking physical activity than boys [21].

was negative: overweight or obese girls

In addition, there may be a decrease in

were more active. Among children aged

accessibility to structured activity for

11-12 years, there was no association

adolescent girls and a decrease in the

between physical activity and BMI status

social desirability of physical activity for

for both boys and girls. The results of

girls

multiple regression logistic showed that

at

puberty

undergoing

breast
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there was not associated between inactivity

was however validated for Vietnamese

and overweight or obesity among girls but

adolescents, especially for those living in

a strong association was observed in boys.

HCMC. Second, this is a cross-sectional

The study conducted in 2004 in HCMC

study, so a causative link between obesity

with

activity

and lack of physical activity cannot be

questionnaire, also showed that overweight

made. However, the use of representative

was strongly associated with inactivity in

data

boys but not in girls [16]. Another study in

extrapolate to the overall adolescent

China among junior high schools used

population of HCMC.

the

same

physical

allows

us

an

opportunity

to

self-reported physical questionnaire and

Conclusions

showed that low physical activity was
associated with overweight or obesity in

Our study revealed that there are still a

boys but not in girls [27]. These findings

huge number of adolescents in HCMC

indicate that lack of physical activity

who are inactive, especially in girls, and

associated with overweight and obesity are
gender

specific.

Therefore,

that there is a clear association between

further

overweight and physical inactivity in boys.

research needs to identify better predictors

Future

of physical inactivity in adolescent girls.

directions

for

interventional

strategies could focus on influencing

There are a few limitations in our study.

school policy on matters related to health

First, the self-reported questionnaire that

and

was used to estimate the frequency and

Additionally, further research need to

duration of physical activity of adolescents

indentify better predictors of physical

instead of using objective measurements,

activity among adolescent girls.

may lead to over reporting of activity. The
physical questionnaire used in our study
110
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Abstract
Introduction
Vietnam has experienced marked nutritional changes and rapid urbanization in recent
decades. Overweight and obesity are increasing in adolescents. Obesity in adolescence
substantially increases the risk of cardiovascular diseases and its health deficiencies in
adulthood. Studying the dietary intake of adolescents is important because nutrition status is
an acknowledged predictor of adult nutrition status. This study aims at describing the energy
and macronutrient intakes and their relationship with body mass index (BMI) among
adolescents in Ho Chi Minh City.
Methods
In a cross-sectional study of 2,024 junior high school students of HCMC in 2010, students
were measured for BMI and questioned on their dietary intakes based on validated food
frequency questionnaire. The energy conversion factors used for protein, fat and carbohydrate
were 4 kcal/g, 9 kcal/g and 4 kcal/g, respectively. The energy from each macronutrient
energy source was divided by the total energy intake and multiplied by 100 to produce the
percentage contribution. Overweight and obesity definition was based on the age- and sexrelated Internal Obesity Task Force BMI cutoff values.
Results
Median of total energy was 2,774 kcal per day. Median percentages of energy from protein,
lipid, and carbohydrate were 14.6%, (IQR: 13.2-16.8), 21.9% (IQR: 17.9-27.2), 63.5% (IQR:
58.9-69.5), respectively. Boys had higher macronutrient intakes than girls (p < 0.001).
Children living in wealthier families had higher percentages of energy from macronutrients
than those living in less wealthy families (p < 0.01). Among boys, there were no associations
between BMI status and macronutrient intakes, or percentages of energy from
macronutrients. Overweight and obese girls had an inverse association with macronutrient
intakes (p < 0.01).
Conclusions
Total energy intake of adolescents exceeded the Vietnam Recommended Dietary Allowances
published in 2007 but percentages of energy from proteins, lipids, and carbohydrates met the
recommendations. Our methodology cannot however avoid a reporting bias. There is a need
to conduct future studies to develop better food questionnaires and to monitor changes in
dietary patterns. Nutritional education programs should focus on healthy eating for both
children and their parents.
Key words: Adolescents, Ho Chi Minh City, overweight, obesity, physical activity, Vietnam.
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communicable diseases, which can track

Introduction
In recent years, obesity among children and
adolescents has emerged as a global
epidemic [1-5], becoming a serious public
health problem in developing countries [6,

later into adulthood [15].

In addition,

adolescents represent a large share of the
population in low and middles income
countries such as Vietnam.

7]. In Vietnam, a country that has

Although

experienced marked nutritional changes and

adolescent population in the urban areas of

rapid urbanization in recent decades, some

Ho Chi Minh City (HCMC) is also

cross-sectional studies assessing body mass

undergoing a “nutrition transition” [8],

index in children and adolescents have

comprehensive

pointed out a rising trend in overweight and

related to the adolescent nutrition are very

obesity over the last decade [8-10]. Obesity

rare in HCMC. The purpose of this study is

in adolescence substantially increases the

to describe the energy and macronutrient

risk of cardio vascular diseases and its

intake and its relationship with body mass

associated health deficiencies in adulthood

index (BMI) among junior high school

[11, 12].

students of HCMC. The findings would

Diet is a major contributor to the nutritional
status and health of the population. Diet
contributes to obesity and other chronic
health problems such as heart disease,

provide

there

is

evidence

epidemiological

important

understand

the

high

that

the

studies

information
prevalence

to
of

overweight and obesity in adolescents of
HCMC.

diabetes, and several types of cancer [13].
Studying the dietary intake of adolescents is

Methods

important

Study design

because

adolescent

nutrition

status is an acknowledged predictor of adult
nutrition status [14], and adolescents offers
an important window of opportunity to
prevent risk factors for diet-related non-

A cross-sectional study was conducted in
2010 using multistage cluster sampling with
stratification by groups of districts (wealthy
and less wealthy districts) at the first stage.
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23 junior high schools were selected in the

used to define underweight, and combined

first stage using a proportional- to- school-

overweight and obesity [16, 17].

population- size (PPS) probability sampling

Dietary measurement

method based on a sampling frame of all
Subject dietary intake was assessed using a
junior high schools in urban areas of
validated

160

items

Food

Frequency

HCMC. In each selected school, two lists of
Questionnaire (FFQ) to provide information
classes of children in grades 6 and 7, and in
on intake of macronutrients over 6 months
grades 8 and 9 were prepared. From each
[18].
list, one class was selected by random
sampling and all students from the selected
class

were

systematically

invited

to

participate. There were 1,989 students
enrolled in this study.

The interviews were conducted by medical
doctors and medical students from the
University of Medicine Pham Ngoc Thach
who had been trained in interviewing
techniques and in using the FFQ.

Measurements
Energy intake and macronutrients per day
Anthropometric measures
for each child were calculated using the
Students‟ weight was measured in light

following formula:

clothes without shoes to the nearest 0.1 kg
[Reported daily frequency of consumption] *
using a Tanita electronic scale (Tanita BF
[Reported portion size for each food item]
571, Tanita Corporation, Japan). Height
*[Standard portion size of the food item (in
was measured to the nearest 0.1 cm using a
grams)] * [Nutrients per 100 grams]
suspended Microtoise tape with standard
methodology. Measurements were taken

The nutrient values per 100 grams of food

once and recorded by one trained worker.

were obtained from the Vietnam National

Body mass index (BMI) was calculated as

Food Composition Tables and the Vietnam

weight in kilograms divided by squared

Nutrients and Composite Foods Database

height in meters. The International Obesity

Software [19]. Energy and macronutrient

Task Force (IOTF) BMI cutoff values were

intake for each food item was then summed
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up to obtain the total intake score per day

interquartile range (IQR) and they were

for each student.

compared between groups using MannWhitney rank sum tests. Trends across

Data analysis

ordered

categories

were

tested

using

Analyses were conducted using STATA
Kruskal-Wallis

test.

The

statistical

V.11 (STATA Corporation, 2009) and data
significance level was set to 0.05.
were weighted for taking into account the
multi-stage cluster sampling design.

Results
The energy conversion factors used for
protein, fat and carbohydrate were 4 kcal/g,

In our study, median of total energy intake

9 kcal/g and 4 kcal/g, respectively. The

was 2,774 Kcal. Macronutrient intake

energy from each macronutrient energy

contributions were 98g for protein, 64g for

source was divided by the total energy

lipid, and 455g for carbohydrate. Median

intake and multiplied by 100 to produce the

percentages of energy from protein, lipid,

percentage contribution.

and carbohydrate were 14.6%, (IQR: 13.2-

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 89, respectively. A household wealthy index
was calculated as the first principal
component

of

matrix

14

the

variance-covariance

16.8), 21.9% (IQR: 17.9-27.2), 63.5%
(IQR: 58.9-69.5), respectively. Boys were
observed to have higher macronutrient
intakes than girls. Total energy intake for
boys was also higher than for girls (p <
0.001).

for

Table 7.1 shows the median and IQR of

ownership of 14 assets [20]. This wealthy

total energy intake and macronutrients

index was divided into 3 categories based

intake in boys and girls, and also stratified

on tertiles.

by age and by household wealth index. In

of

dummy

variables

Since data were not normally distributed,
total energy intake and macronutrient
intakes

are

reported

as

median

and

boys, there were no significant differences
in total energy intake or in macronutrients
intake across age groups. In girls, total
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energy intake and each macronutrient

intake increased with household wealth

intake significantly decreased with age

index. But for lipid intake, percentage

increased. Despite not significant, the total

significantly increased with household

energy intake and each macronutrient

wealth index in both boys and girls while

intake tended to increase as the household

percentage

wealth index increased in boys and in

significantly decreased as the household

girls, except for protein and carbohydrate

wealth index increased (p = 0.01 in boys

intake in girls. Table 7.2 presents energy

and p = 0.03 in girls). There was no

intake as percentages of protein, lipid, and

significant

carbohydrate intakes in boys and in girls.

macronutrient intake and BMI categories

Percentages of protein and lipid intake

in boys (Table 7.3). Overweight and obese

were not correlated with aged in both boys

girls had significantly lower intakes of

and girls. Percentage of carbohydrate

protein, lipid and carbohydrates than

intake decreased significantly in boys and

healthy or underweight girls within each

in girls, as age increased. Less clearly in

age group.

boys than in girls, percentage of protein
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Table 7.1 Total energy intake and macronutrient intakes of adolescents by gender, age
and household wealth index

Boys
Total

Total energy intake
(Kcal)
Median
(IQR)
p

Protein intake
(g)
Median
(IQR)
p

Lipid intake
(g)
Median
(IQR)
p

Carbohydrate
intake (g)
Median
(IQR)
p

3,038
(2,252-3,584)

104
(75-146)

66
(43-106)

498
(376-648)

0.46

Age

0.35

0.39

0.56

11

3,102
(2,273-3,655)

104
(70-161)

68
(38-122)

508
(399-671)

12

3,050
(2,320-3,564)

106
(78-162)

67
(46-117)

497
(383-665)

13

2,943
(2,233-3,576)

100
(74-137)

65
(44-93)

497
(372-632)

14

3,051
(2,148-3,546)

109
(75-141)

68
(43-100)

492
(368-626)

Household wealth index
2,939
Poorest
(2,158-3,691)

0.86

0.51

0.28

0.96

100
(68-148)

65
(38-104)

498
(357-643)

Medium

3,038
(2,306-3,562)

105
(77-145)

67
(44-104)

496
(391-644)

Richest

3,119
(2,265-3,534)

107
(77-144)

70
(46-111)

502
(376-653)

2,546
(1,940-3,421)

92
(67-132)

61
(42-93)

411
(314-562)

Girls
Total
Age

0.005

0.04

0.046

0.007

11

2,860
(2,132-3,583)

103
(72-144)

68
(48-109)

463
(342-610)

12

2,559
(1,931-3,583)

92
(66-133)

60
(38-92)

414
(313-561)

13

2,463
(1,891-3,386)

91
(66-126)

61
(43-91)

386
(305-549)

14

2,473
(1,917-3,313)

89
(67-125)

57
(42-90)

397
(308-534)

Household wealth index
2,534
Poorest (1,962-3,388)

0.74

0.51

0.60

0.61

91
(67-131)

60
(41-91)

414
(325-558)

Medium

2,548
(1,978-3,554)

94
(68-135)

61
(43-96)

405
(313-584)

Richest

2,553
(1,895-3,391)

93
(66-131)

62
(43-98)

405
(308-559)
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Table 7.2 Percentages of energy from macronutrients in adolescent feedings by gender,
age, and household wealth index.
Protein intake
(%)
Median
(IQR)
p

Lipid intake
(%)
Median
(IQR)
p

Carbohydrate
intake (%)
Median
(IQR)
p

14.3
(13.0-16.9)

21.1
(16.9-27.3)

65.2
(60.6-71.2)

Boys
Total

0.43

Age

0.14

0.03

11

14.3
(12.9-17.5)

21.5
(16.2-31.3)

66.4
(60.8-75.1)

12

14.7
(13.0-18.0)

22.2
(17.0-29.1)

65.8
(60.1-71.7)

13

14.1
(12.9-16.2)

20.6
(16.9-25.5)

65.1
(372-632)

14

14.1
(13.1-16.3)

20.4
(17.6-26.6)

64.2
(61.1-70.6)

Household wealth index
14.1
Poorest
(12.7-16.5)

0.07

0.02

0.01

20.7
(15.8-26.6)

66.3
(61.5-72.5)

Medium

14.5
(13.1-17.0)

21.1
(16.9-26.7)

65.2
(60.6-70.6)

Richest

14.4
(13.1-17.0)

21.5
(18.0-28.2)

64.4
(60.0-70.6)

14.8
(13.4-16.8)

22.6
(18.8-27.2)

62.0
(57.7-67.3)

Girls
Total

0.55

Age

0.72

0.045

11

14.8
(13.4-17.5)

22.9
(19.2-28.5)

62.4
(58.2-69.1)

12

14.8
(13.4-16.9)

21.9
(18.2-26.9)

62.7
(58.6-68.3)

13

14.9
(13.5-16.7)

23.2
(19.2-27.1)

61.2
(56.8-65.7)

14.7
(13.2-16.7)
Household wealth index

22.6
(18.5-26.8)

61.9
(57.7-67.2)

14

0.03

0.03

0.009

Poorest

14.5
(13.3-16.4)

21.9
(18.2-26.5)

62.5
(58.4-69.0)

Medium

14.8
(13.5-17.0)

22.6
(18.7-26.8)

62.0
(57.8-66.4)

Richest

15.0
(13.6-16.9)

23.5
(19.3-27.6)

61.6
(57.1-67.2)
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Table 7.3 Macronutrient intakes of adolescents by gender, age group and BMI category
Protein
Average (g)
p
Age 11-12 years
Boys
Underweight

112
(74-172)
Healthy weight
109
(77-165)
Overweight/Obesity 96
(72-144)
Girls
Underweight
109
(80-175)
Healthy weight
96
(68-136)
Overweight/Obesity 84
(64-129)
Age 13-14 years
Boys
Underweight
102
(73-137)
Healthy weight
107
(77-140)
Overweight/Obesity 96
(69-129)
Girls
Underweight
103
(79-141)
Healthy weight
88
(67-126)
Overweight/Obesity 77
(53-105)

Lipid
Average (g) p

0.18

Carbohydrate
Average (g) p

0.19
60
(41-120)
73
(45-127)
64
(40-106)

0.01

0.13
542
(322-742)
511
(399-688)
477
(389-610)

0.02
71
(47-128)
63
(41-99)
55
(38-87)

0.20

0.001
490
(409-669)
432
(327-585)
371
(286-503)

0.06
70
(45-101)
68
(45-100)
56
(39-89)

0.001

0.19
468
(361-605)
521
(385-647)
471
(340-608)

0.001
72
(54-104)
59
(42-91)
51
(30-74)

0.001
472
(363-632)
392
(306-549)
334
(256-398)

Figure 7.1 presented total energy intake

and lower in overweight children. Such

and macro nutrients of adolescents by

consistence across subgroups suggests a

gender, aged group and BMI category. In

high reporting bias. In all subgroups, total

all age- and sex subgroups, reported total

energy intake was not correlates with other

energy intake and reported macronutrients

covariates but physical activity (r = 0.14,

intake were higher in underweight children

p=0.05)
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Total energy intake

3500
3000
2500
2000
Boys

1500

Girls

13-14 yrs
Total energy intake (g)

Total energy intake (g)

11-12 yrs

Underweight Normal weight Overweight

3500
3000
2500
2000
Boys

1500

Girls

Underweight Normal weight Overweight

Protein

120
100
80
Boys

60

Girls

13-14 yrs
Total energy intake (g)

Total energy intake (g)

11-12 yrs

Underweight Normal weight Overweight

110
100
90
80
70
60

Boys

Girls

Underweight Normal weight Overweight

Lipid

70
65
60
55
50

Boys

13-14 yrs
Total energy intake (g)

Total energy intake (g)

11-12 yrs
75

Girls

Underweight Normal weight Overweight

75
70
65
60
55
50

Boys

Girls

Underweight Normal weight Overweight

Carbohydrate

550
450
350
250
150

Boys

Girls

13-14 yrs
Total energy intake (g)

Total energy intake (g)

11-12 yrs
650

Underweight Normal weight Overweight

550
450
350
250
Boys

150

Girls

Underweight Normal weight Overweight

Figure 7.1 Total energy intake of adolescents by gender, age groups and BMI categories
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(2,650 kcal for boys and 2,200 kcal for

Discussion

girls). When expressed as percentages of

Because adolescents enrolled in the study

protein, lipid, and carbohydrate energy

were randomly selected using a multistage

intakes, our results are in line with the

cluster sampling of school classes within

Recommended

districts of HCMC and because of a high

Diet

Allowances

for

Vietnamese adolescents which suggest that

participation rate, our results can be

proteins should account for 12-15%, lipids

considered as representative of children

should not exceed 25%, and carbohydrates

aged 11-14 years in urban areas of HCMC.

should contribute to 61-70% of total
Food Frequency Questionnaire (FFQ) was
calories [23] . In Vietnamese food, it is
chosen in order to estimate dietary intakes
common to use fewer lipids and more
because this questionnaire was validated
carbohydrates than in other countries.
for use in epidemiological studies of diet
Although

there

are

methodological

and lifestyle in adolescents living in urban
differences between our study and other
areas in HCMC [18]. Validation was
dietary studies, the percentages of energy
validated FFQ showed a high reliability
from macronutrients among Vietnamese
and validity in previous studies [18]. FFQ
children were higher for carbohydrates
also provides a reproducible and relatively
(63.5%) and lower for lipids (21.9%) than
inexpensive tool to assess and monitor the
in

children

from

Malaysia

(49.9%

eating habits of large populations of
carbohydrate, 36.0% lipid) [24],

from

adolescents [22]. Our analysis found that
Belgium (49.0% of carbohydrates, 35.7%
median energy intake in adolescents was
of lipids) [25], or from France (48.1% of
3,038 kcal for boys and 2,546 kcal for
carbohydrates , 36.9% of lipids) [26].
girls.

These

Recommended

results
Energy

exceeded
Intake

The

of

median

of

energy,

protein,

carbohydrate and fat intake was higher in

Vietnamese children aged 13-15 years
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boys than in girls. These results are similar

lipid consumption and lower carbohydrate

with those of another cross-sectional study

intakes.

conducted among adolescents of HCMC in

Our results showed that there was no

2004 that used the same Food Frequency

association between macronutrient intakes

Questionnaire (unpublished report). The

and BMI among boys but among girls this

gender difference in dietary patterns was

association was inversely. Our findings are

matching with the significantly higher

similar to the results in cross-sectional

levels of overweight and obesity in boys,

studies conducted in United States with

recently published [8, 27].

Food Frequency Questionnaire [29], in

The household wealth status appears to

Spain with a prospective 7-consecutive-

have an impact on food intake patterns in

days food record [30], and in Malaysia

this adolescent population. Children living

with a two-day dietary record [24].

in wealthiest families had a higher intake

However, other researchers have reported

of protein and fat, and a lower intake of

that energy intake was positively related to

carbohydrates than children living in less

weight status [24,31,32]. There are some

wealthy families. In our study, the role of

explanations

household wealth status on food habits

consumption of foods and nutrients being

differs from that reported in developed

lower among the overweight participants

countries. In the United States, lower

than among other children may be due to

community and household socioeconomic

underreporting

status have been reported as associated

overweight participants, as pointed out by

with greater consumption of high energy

several authors [33,34]. In our study,

foods and a lower consumption of fruit and

children were informed that they were

vegetables [28]. In our study, higher

invited to participate in a study on obesity,

socioeconomic status was related to higher

because this is an ethical issue. This could
123
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of

these

food

results.

intake

The

by
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lead to an underreporting of actual food

from proteins, lipids, and carbohydrates

intake by overweight children. In addition,

met the recommendation. Overweight and

FFQ may result in errors such as under- or

obese girls had lower macronutrient

over- estimation of food quantities [21].

intakes

The methodology we used to measure food

overweight children tended to report lower

consumption has maybe induced a high

energy intake and underweight children

reporting bias [35]. It is also possible that

tended to report higher total energy intake

obese children were already on a diet for

because of reporting bias. Future research

body weight control because of family or

needs

health advices [35]. Further studies need to

questionnaires in order to appropriately

identify better questionnaire to estimate

estimate dietary intake in adolescents and

dietary intake of Vietnamese adolescents.

to monitor changes in dietary patterns

than

to

their

develop

peers.

However,

better

food

before providing evidence for promoting
nutritional intervention programs. Because

Conclusions

of a potential bias in our quantitative
Our findings indicate that total energy
estimates, nutrition covariates were not
intake

of

adolescents

exceeded

the
considered

Vietnam

Recommended

in

multivariate

regression

Dietary
model to find the factors associated with

Allowances while percentages of energy
overweight and obesity.
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Chapter 8 Multivariate determinants of overweight and
obesity among adolescents in Ho Chi Minh City
Introduction

with an increase in various chronic

Adolescent overweight and obesity are an

diseases and premature deaths [7].

important public health issue not only in

Although there are both genetic and

developed countries but also in developing

environmental causes of obesity, the

countries. In a developing country such as

increase in obesity prevalence is more

Vietnam, overweight and obesity are now

likely to be related to changes in

becoming significantly more prevalent

environmental factors in Ho Chi Minh

mainly in urban areas as a consequence of

City (HCMC) [8]. Genetic factors may

a

important

account for individual variability in body

changes in food access and in occupation

weight and can influence an individual‟s

of people since the Doi Moi in 1990; the

predisposition towards obesity [9], but

environment is now characterized by

genetic factors alone cannot explain the

easily available, cheap, high caloric foods

growing global obesity epidemic in big

combined with sedentary lifestyles [1-4].

cities of Vietnam. This epidemic is thought

Overweight and obesity often manifest

to be the consequence of changing

very early in life and are associated with

environments that influence behaviors and

an increased risk of serious diseases during

lead to energy imbalance [10]. This

childhood and adolescence [5, 6]. It is also

ecological hypothesis considers obesity as

well established that obese children and

a physiological response to a “pathological

adolescents are likely to become obese

obesogenic

adults and adulthood obesity is associated

Environmental factors in Ho Chi Minh

rapid

urbanization

with

environment”

[11].

City play a role in promoting increased
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energy intake, such as advertising for

obesogenic risk factors in this population

energy dense foods, marketing of larger

and to begin to plan efficient interventions

portion sizes, and use of fast food [12].

to prevent the further development of this

Adolescents aged 11 to 14 years in 2010 in

potential epidemic. The best time to

Ho Chi Minh City were born between

prevent an obesity epidemic is when it

1996 and 1999, a couple of years after the

emerges because the environmental and

Doi Moi. This new generation has been

behavioral risk factors can be addressed

exposed to rich food when they were less

before

than 3 years of age, a window in life when

diseases later in life.

body fat develops and impacts on body fat

This chapter aims to identify risk factors

during

other

related to overweight and obesity in

environmental factors in HCMC may also

adolescents in urban areas of Ho Chi Minh

play a role in promoting a sedentary

City.

lifestyle

childhood

with

[13].

Some

decreasing

the

emergence

of

associated

energy

expenditure, such as a lower use of bicycle

Methods

and less walking than before the Doi Moi,

Statistic analysis

lower involvement in parent‟s work than

Overweight and obesity were combined as

before, and a very easy access to all screen

a single outcome corresponding to an

activities in the streets of HCMC. This

equivalent BMI over 25 kg/m2 for the age-

decrease in physical activity has translated

and

into an increase in overweight and obesity

“overweight” in subsequent analyses.

among youths.

Univariate analyses were performed to

The emergence of adolescent obesity is

examine

still in an early phase in Ho Chi Minh

overweight and each single variable. Age

City, but it is important to identify the key

of children was categorized by design in 2
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cutoffs,

association

and

called

between
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groups: 11-12 years and 13-14 years.

biased by our survey methodology.

Economic status was estimated using

The factors potentially associated with

household wealthy index that was divided

overweight in adolescents were examined

into 3 groups according to tertiles and

in a multivariable logistic regression

richest was defined as the third tertile of

model with interaction terms for correlated

the index. School location was divided into

covariates.

two groups: less wealthy districts and

elimination procedure was applied using

wealthy districts as defined by the

maximum likelihood chi-square test to

National Department of Statistics of

adjust for confounding and to identify

HCMC. The classification of time spent in

effect modifiers [15]. The significance

screening activities (ST) was based on the

level was set to 0.05.

A

stepwise

backward

review from 34 countries [14] with two
categories: ST < 2 hours per day or ≥ 2

Results

hours per day (called highuser). Physical

Figure 8.1 shows the relationship between

activity of a child was defined as active

physical activity and sedentary behaviors

when the child spend ≥ 1hours per day for

according to gender, age groups and BMI

moderate (3.5-5.9 METs) to vigorous

categories (points are median values). The

(METs ≥ 6) physical activities, and as

association between physical activity and

inactive otherwise. Dietary intake was not

sedentary behavior was low (r = 0.14).

introduced into models because total

There were no clear cutoffs for sedentary

energy intake was not correlated with

behaviors

other covariates but physical activity

underweight groups.

(r=0.14) and because our dietary intake
estimates

are

likely

to

be
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Figure 8.1 Relationship between physical activity and sedentary behavior

Results

of

the

logistic

School location was removed because

regression are summarized in Table 8.1.

highly correlated with wealthy household

The final multivariate model included the

index. After controlling for study factors,

five

male

the results showed that independent factors

gender, age 11-12 years, richest families,

contributing significantly to overweight

high screen user, and physical inactive

risk in adolescents were: (1) Male gender,

adolescents.

of an absolute

(2) To live in the richest family, and (3)

correlation coefficient lower than 0.05, no

Age ≤ 12 years. Screen time and low

other interactions were introduced in the

physical

final model than the interaction between

significantly to the risk, despite an

age 11-12 years and high user and the

increased risk for young high users (OR =

interaction between high user and inactive.

1.32*1.46*1.03 = 1.99).

following

multivariate

risk

Because

predictors:
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activity

did

not

contribute
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Table 8.1 Multiple logistic regression with all covariates and interactions
Overweight and obesity risk
OR

95% CI

p-value

1. Boy

2.33

[1.8 – 3.0]

< 0.001

2. Richest (3rd tertile)

1.95

[1.6 – 2.4]

< 0.001

3. Age ≤ 12 yrs

1.46

[1.2 – 1.8]

< 0.001

4. High user (ST > 2h/d)

1.03

[0.8 – 1.4]

0.82

5. Inactive (PA < 1h/d)

0.84

[0.6 – 1.3]

0.40

Interaction (3) and (4)

1.32

[0.8 – 2.1]

0.22

Interaction (4) and (5)

1.01

[0.9 – 1.1]

0.64

ST: screen time; PA: physical activity; h/d: hours per day

Discussion

age of children cannot be considered as

Our multivariate results are consistent with

cause-effect

findings from studies in many countries.

differences might be already present in the

Many studies have pointed out differences

early life of these adolescents. Because

in adolescent overweight and obesity

born later after the Doi Moi, younger

across gender and age groups with an

adolescents might have been exposed to

increased risk of overweight and obesity in

higher energy foods in early childhood

male adolescents [16-23]. In this study the

than older children, resulting in an earlier

odds of being overweight in adolescents

adiposity rebound than older children and

was significantly higher among boys than

adiposity rebound at an age less than 6

among girls and in the younger age group

years is linked with a higher final adiposity

than in the older age group. Because of the

than if adiposity rebound occurs at an age

cross-sectional nature of our study, the

of 7 years or more, whatever the subject‟s

relationship between overweight and male

adiposity at one year of age [24]. The age

gender as well as between overweight and

effect might also be explained by the fact
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that the dietary practices of children aged

ample food including “junk” food. Their

11-12 are still dependent on parental

comfortable life style at home includes

control in HCMC, and parents are more

numerous “labour saving” devices and

likely to encourage their younger children

household helpers that reduce the level of

to eat more. Adolescent girls tend to be

activity needed for daily household chores.

more self-aware of their appearance and

These

more likely to be concerned about their

associated with overweight need to be

weight than boys and this might contribute

taken

to the gender effect. The hypothesis of an

interventions

effect of oral contraceptives in girls is

populations such as the residents of

unlikely in HCMC at the age of 11-14

Vietnamese cities.

years.

Screen time and low physical activity did

Our findings showed that children living in

not

the richest families had a higher risk of

multivariate risk of overweight despite an

overweight than children living in less

increased risk for young high users, with a

wealthy families. This result is consistent

multivariate odds nearly doubled. The

with studies conducted in developing

power of our study might be too low for

countries [25, 26] but contrasts with

such effect because our study sample size

studies

industrialized

was based on the prevalence of obesity and

countries [27-29]. In developed countries,

not on association size; even with 1989

overweight and obesity in children and

adolescents, the sample size may be too

adolescents is more likely to occur in those

low to reach significant results for

living in lower socio-economic families. In

associations.

developing countries, wealthier families

A limitation of the present study is the lack

are more likely to be able to purchase

of any time dimension in assessing factors

conducted

in
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into

patterns

account
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contribute

of

when

prevent

factors

designing
obesity

significantly

to

in

the
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associated with overweight and obesity

bias by participants. In our dietary data, we

due to the cross-sectional design of the

observed a systematic inverse relationship

study. Because both the outcome and the

between food intakes and overweight. At the

risk factors were examined at one point in

time of data collection, youths were

time, we do not know whether these

informed about the aim of our study on
obesity when they filled the questionnaires

factors preceded or followed the onset of

on food intake and there is evidence in our

overweight and obesity. Thus the risk

data

factors may be either the causes or the

underestimated

Another limitation of this study was the

instruments.

problem
In

this

of

their

answers

were

either

overestimated in underweight children or

results of overweight/obesity.

potential

that

overweight

children.

Questions such as “do you want to lose

measurement

study,

in

weight?”, “Do you think obesity is a

sedentary

problem

behavior, physical activity and dietary intake

in

eating?”…were

were measured using questionnaires which

questionnaire,

depended on subjects‟ memory. Although

youths?”,
not
as

“Do

you

like

in

our

introduced

suggested

by

recent

surveys conducted in Europe.

these questionnaires have been validated
before use, some differences in sedentary

Conclusions

behavior, physical activity and dietary intake
between overweight and not overweight

Our findings demonstrate that obesity is

students might not be detected with our

higher in adolescents born later after the

questionnaires because these factors are

Doi Moi of Vietnam than in adolescents

complex behaviors and usually difficult to

born earlier, suggesting that the obesity

measure with simple questionnaire methods.

epidemic will still increase in HCMC in

In addition, the lack of relationship between

the next years, with the rapid urbanization

these factors with overweight and obesity in

and the rapid increase in socio-economic

these adolescents may be due to reporting

level of families of HCMC. Such findings
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point out an urgent need to control obesity

should be taught about the danger of over

in children of HCMC, not only in families

feeding small children; all citizens of

living in the wealthiest districts of the city,

HCMC should be encouraged to promote

but also in those living in districts with a

physical activities in youths; walking and

fast urbanization. All citizens of HCMC

cycling should be re-introduced in daily
life rather than using motorbike for every
small course in HCMC.
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9.1 Discussion
9.1.1 Major findings of the study
This manuscript describes the prevalence of overweight and obesity, the sedentary behaviors,
the physical activity and the dietary intake in a representative sample of urban adolescents of
population in Ho Chi Minh City (HCMC), Vietnam.

High prevalence of overweight and obesity among adolescents in HCMC
The study revealed a high prevalence of overweight and obesity among junior high school
students in HCMC. Using IOTF [1], the prevalence of overweight, and obesity were 17.8%,
and 3.2%, respectively. During 6 years, the prevalence of overweight and obesity
significantly increased from 11.7% and 2% in 2004 to 17.8% and 3.2% in 2010, respectively
(p < 0.001) with an annual increase of +1.02% per year. Our prevalence of overweight and
obesity was quite similar to prevalences reported in other South East Asian countries [3, 4].
Compared to the results of a study conducted in 2004 in the same city [5], our results showed
that the prevalence of overweight and obesity in urban adolescents in HCMC highly
increased from 2004 to 2010. This result is consistent with studies conducted in China [6, 7]
and other South East Asian countries [8, 9] while in some developed countries, there is a
plateau in the prevalence of overweight and obesity [10-12]. In developing countries, the
rapid urbanization and socioeconomic development have induced changes in eating habits
and lifestyle. These changes have also induced a high increase in prevalence of obesity in
children and adolescents.
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Determinants of overweight: male gender, younger children, and children living in richest
families
In our study, the prevalence of overweight and obesity were higher in boys (22%, 5.4%) than
in girls (13.3%, 1.3%). These results were consistent with other studies. Adolescent girls are
expected to be more self-aware of their appearance and they are more likely to be concerned
about their weight than boys and this might contribute to the gender effect. Another plausible
explanation is that adiposity rebound occurs earlier in life for boys than for girls, leading to a
higher prevalence of overweight and obesity in boys than in girls at the age of 11-14 years. In
Ho Chi Minh City, the use of oral contraceptives among girl aged 11-14 years is unlikely and
there is therefore no effect of these drugs on their weight.
Our findings showed that a decreasing trend in prevalence as age increased (p < 0.001);
younger children were more likely to be overweight. Such trend was also observed in other
studies. This might be explained by the fact that older children are less dependent of their
parents for daily activities, so they can be free to do more activities outside home or school.
Another explanation is that younger adolescents were more exposed to high caloric foods
because they were born more later after the Renovation of socioeconomic since 1990 (called
„Doi Moi‟) than older children who were born at the beginning of Renovation.
We found that prevalence of overweight and obesity were higher in children studying in
schools located in wealthy districts (20.5%, 3.8%) than those studying in less wealthy
districts (12.1%, 3.8%), and also higher in children from richest families. These results are in
line with studies conducted in other developing countries [13-15], but it contrasts to the
situation in developed countries where children from families with a low-socioeconomic
level have a higher prevalence of overweight and obesity. This is usually explained by a
greater access to energy-dense diets and more chance of a passive lifestyle [16, 17], which is
also the case for children living in families with a high socio-economic level in developing
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countries. The social inequalities for obese adolescents might be partly explained by a more
rapid increase in weight around the age of 3 years which is a vitally important determinant of
early adiposity rebound (before 6 years of age) in children living in families with a high
socioeconomic status. In Vietnam, the socioeconomic status and the urbanization have
rapidly developed since 1990. Literature also establishes that under-nutrition in fetal life or
during the first years after birth may programme a thrifty metabolism that will exert adverse
effects later in life if the growing child is exposed to over-nutrition. Children living in
wealthier families and born more recently could have been more exposed to high energy and
protein foods in their childhood. Consequently, these children had a higher increase of weight
after an early adiposity than children in less wealthier families.

Sedentary behavior were common but there was no association between sedentary behaviors
and overweight among adolescents in HCMC
In 2010, adolescents spent a mean of 6h/day in sedentary behaviors. Studying after school
and small-screen recreation time accounted for more than two thirds of total sedentary time
among Vietnamese children. They spent more time using small-screen recreations (129
min/day) than studying after school (120 min/day) and other sedentary activities (51
min/day). Our findings showed that Vietnamese adolescents spend time in sedentary
activities as much as children in developed countries [18, 19]. However, in contrast to
children in some developed countries such as United States or Australia, Vietnamese children
spent more time in learning after school while formers spent more time in small-screen
recreations [19-21]. Our findings are in line with studies in Asian countries [22, 23]. Such
differences may be explained by the fact that in Vietnam, like in other Asian countries,
advanced education is generally viewed as a pathway to economic security, so parents and
schools put academic pressure on students to obtain high educational achievements.
Therefore, children in these countries have higher pressure for learning after school.
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As in some other studies, our findings showed an association between sedentary activities and
gender [20,24,25]. Socioeconomic status had also a positive relationship with all sedentary
behaviors, as in other studies conducted in developing countries but quite different results
have been reported in industrialized countries [19, 26]. In developing countries, children in
wealthy families are well equipped with modern recreational amenities such as computers,
internet, TVs and they have usually low pressure for learning after school. They therefore
spend more time in doing sedentary activities.
With regard to BMI status, univariate analysis showed that younger children and high users
of small-screen recreations are more often overweight or obese [22,27,28]. However, in
multiple logistic regression model, this relationship was no more significant, even if there
was an increased risk for young high users. It might be due to our sample size that was based
on the prevalence of overweight and obesity and not on association size; even with 1989
adolescents, the sample size may be too low to reach significant results for associations.

Although 40% of children spend < 1h/d in physical activities, no association between
physical activity and overweight was detected among adolescents in Ho Chi Minh City
Children spent 92 min/day for moderate or vigorous physical activities (MVPA) and 33.9%
spend less than 60 min/day for MVPA. Despite the use of different measuring tools for
collecting physical activity data, other studies conducted in Asian countries reported similar
findings [29-31]. Compared with Western countries, youth adolescents in our study had low
physical activity levels [32, 33]. The explanation of Rowlands et al. is that Asian culture
gives more value to formal education and is less concerned about the physical activity of its
young people [34]. Children spent a large amount of time on school-based activities and in
doing homework or learning after school [31, 35].
In our study, boys spent more time in MVPA than girls. This result is consistent with many
studies [36-39]. This is maybe a matter of fact but this can also be explained by a greater
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access to structured activity for boys than for girls, and by a decrease in the social desirability
of physical activity for girls at the age of puberty and breast development [40, 41].

Using univariate analysis, we found that inactive boys aged 11-12 years were more likely to
be overweight and obese. This finding is in line with other studies [36, 42]. This also
indicates that the association between a lack of physical activity and overweight or obesity is
gender specific. However, in multiple logistic regression model, physical inactivity was no
more associated with overweight and obesity in adolescents.

Energy intake exceeded the Vietnam Recommended Dietary Allowances 2007 but there was a
high reporting bias in total energy intake
We found that total energy intake among Vietnamese adolescents in urban areas in HCMC
exceeded Vietnam Recommended Diet Allowances 2007 [2]. Overweight and obese girls had
lower energy intakes than their peers. As in other studies [50-52], we found no association
between macronutrient intakes and BMI among boys but an inverse association among girls
which is inconsistent with other studies [53, 54]. These findings might be due to reporting
bias because our data clearly showed that overweight children tended to report lower energy
intake while underweight children tended to report higher energy intake. At the time of the
study, children were informed that they would participate in a study on obesity, as an ethical
issue. This has maybe led overweight or obese children to underreport their actual food
intake. In addition, FFQ may result in errors such as under- or over- estimation of food
quantities [21]. Because of a potential bias in our quantitative estimates, nutrition covariates
were not considered in multivariate regression model for factors associated with overweight
and obesity.
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9.1.2 Strengths and limitations of the study
This is the most recent study reporting prevalence of overweight and obesity among
adolescents in urban areas of Ho Chi Minh City. In this study, a well designed, representative
sample of urban adolescents was randomly selected from the population by using multistage
cluster sampling and our findings therefore reflect the extent of obesity in all adolescents of
Ho Chi Minh City. Our study provides helpful information for public health intervention
programs because we conducted this study in an understudied population. In addition, early
adolescence (aged 11-14) is an interesting period because it deals with the transition between
pre-adolescence and adolescence. This is a critical period for the development of overweight
that may depend on the prevalence of many other obesigenic risk factors. Our study has also
an internal validity because we used three questionnaires (food frequency questionnaire,
physical activity questionnaire, and sedentary behavior questionnaire) which were validated
for adolescents living in urban areas to collect main factors related to overweight and obesity.
These validated questionnaires had a high reliability and validity in previous studies [58-60].
Besides, economic status was assessed using a household wealthy index based on a list of
household facilities and assets. This index provided a validated tool for assessing the
association of economic status with the BMI status of adolescents in the survey.
There were however, several limitations in our study. Our design study was a cross-sectional
design where both overweight and obesity and the risk factors were assessed at the same
time. Thus the risk factors may be either the causes or the results of overweight and obesity.
Also, using BMI to assess weight status does not account for the wide variation in body fat
distribution, and it may not correspond to the same degree of fatness or associated health risk
in different individuals and populations. It can also misclassify some subjects like athletes,
very short or very tall persons. Nevertheless, the use of BMI as an indicator of adiposity is
valuable for screening and for epidemiological studies. IOTF definition might also
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underestimate prevalence of overweight and obesity among Vietnamese adolescents because
the IOTF reference population represents children from some high- and upper-middle-income
countries.
When comparing IOTF definition to other definitions (WHO 2007, CDC 2000), the
prevalence of obesity with IOTF was lower than that by using WHO 2007 or CDC 2000.
IOTF cutoffs are based on international data sets and extrapolate the adult BMI cutoffs for
overweight and obesity to children. Those cutoffs are based on the assumption that children
with those BMI values have inherent health risks. Therefore, IOTF reference values have
been proposed for international use in prevalence studies. We used IOTF in order to compare
our results with previous studies in HCMC. Potential limitations can also be attributed to our
measurement instruments. In this study physical activity, sedentary behavior and dietary
intake were measured using questionnaires which depended on subjects‟ memory. Reporting
bias and inaccurate recall cannot be avoided. Although these questionnaires have been
validated before using, some differences in physical activity, sedentary behavior and dietary
intake between overweight and non overweight children might not be detected because they
are complex factors and usually not easily measured with a simple questionnaire method.

9.2 Public health implications and recommendations
This study showed that overweight and obesity are still increasing since 2004 reaching 21%
of adolescents. The finding gives a high alarm of an increase in overweight and obesity
among adults in the next few years in HCMC. As a consequence, diet-related noncommunicable diseases will also become a public health issue in HCMC.

Although

overweight in adolescence track to overweight in adulthood, and prevalence of overweight
among adolescents in HCMC is rapidly increasing, the city government has not yet shown an
interest in this problem. Policy makers should implement appropriate intervention programs
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aimed to prevent obesity epidemic and should introduce health-watch systems to monitor
obesity in adolescents. These intervention strategies need however, to be tailored to sex
differences and priority should be placed on adolescents from high socioeconomic status
families who are more likely to be overweight or obese.
Our results help to focus and prioritize the direction of future research in Vietnam on the
prevention of overweight and obesity in adolescents. Firstly, longitudinal studies are needed
among children aged 3 to 14 years to determine the age of adiposity rebound in Vietnamese
children and to demonstrate that restraining weight gain in early childhood can delay
adiposity rebound and prevent obesity in adulthood. These studies can provide a full
understanding of changes in diets, in levels of physical activity, in environments, with their
relationship to the emergence of overweight and obesity in adolescents of Ho Chi Minh City.
This would also confirm risk factors for overweight and obesity among adolescents, allowing
development of detailed plans for interventions. Secondly, because of a high reporting bias in
dietary intake, further studies should be conducted in order to have better tools, to develop
adequate food questionnaire for estimating dietary intake in adolescents.

9.3 Conclusions
Urban areas of Ho Chi Minh City currently confront a high increase in overweight and
obesity among adolescents. Although the emergence of adolescent obesity is still in an early
phase in Ho Chi Minh City, it is important to identify the key obesogenic risk factors in this
population and to begin planning interventions to prevent the further development of this
potential epidemic. In Ho Chi Minh City, overweight and obesity are occurring in richest
families. It will be better to prevent the problem in this socioeconomically advantaged group
before the poorer families catch up. All citizens of HCMC should be taught about the danger
of over feeding small children; all citizens of HCMC should be encouraged to promote
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physical activities in youths; walking and cycling should be re-introduced in daily life rather
than using motorbike for every small course in HCMC.
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Appendix 1.1 Anthropometry recording form
District name _____School name _______ grade __student's name _____
Student code________ Student's name: ____________
No.

Contents

Code

Variable

Gender
male [ ] 1
female [ ] 2

1
2

Birth date: (yy/mm/dd)

3

A1

19___ ___/___ ___/___ ___

A2

Measurement data: (yy/mm/dd)

2010/___ ___/ ___ ___

A3

4

Weight:

___ ___ ___.___ kg

A4

5

Height:

___ ___ ___.__cm

A5

6

Waist circumference:

___ ___ .___cm

A6

7

Hip circumference :

___ ___ ___.___cm

A7

8

Upper arm circumference:

____ ____.___cm

A8

Signature of measurer: _________ code:

____ ____

Tricept skinfold:

____ ____.___mm

A9.1

____ ____.___mm

A9.2

(If second is more than 5mm different, then do third)

____ ____.___mm

A9.3

Subcaspular skinfold:

____ ____.___mm

A10.1

____ ____.___mm

A10.2

(If second is more than 5mm different, then do third)

____ ____.___mm

A10.3

Medial calf skinfold :

____ ____.___mm

A11.1

____ ____.___mm

A11.2

(If second is more than 5mm different, then do third)

____ ____.___mm

A11.3

Abdominal skinfold :

____ ____.___mm

A11.1

____ ____.___mm

A11.2

(If second is more than 5mm different, then do third)

____ ____.___mm

A11.3

Signature of measurer: _________ code:

____ ____

9

10

11

12
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Appendix 1.2 Self-reported for boys
Health Service of HCMC
University of Medicine Pham Ngoc Thach

Questions for Male students at interview only
District ________ School ________________________Class ____________
Student‟s code _________ Student‟s name ___________________________

Response to this Questionnaire is entirely confidential

Assessment of Pubertal Status
There should be ONE tick on each size of the page
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Appendix 1.3 Self-reported for girls
Health Service of HCMC
University of Medicine Pham Ngoc Thach

Questions for Female students at interview only

District ________ School ________________________Class ____________
Student‟s code _________ Student‟s name ___________________________

Response to this Questionnaire is entirely confidential

Assessment of Pubertal Status



Have you had your first period?

Yes

No

If yes, at what age did you have your first period: Year __________ Month ________
For example:
2005
July
If you cannot remember exactly the date of your first period, which grade did you have it?
Grade 6
Grade 7
Grade 8
Grade 9
Please put a tick (X) in the box that looks most like you now

The breasts are flat

The breasts form small mounds

The breasts form larger mounds than
in 2

The nipple and the surrounding
part (the Areola) make up a
mound that sticks up above the
breast

Only the nipple
beyond the breast
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Appendix 2

The Food Frequency Questionnaire

This questionnaire consists of 160 questions that were contains in 47 pages. This question is
available on request.

Beginning time: __:__
PHAM NGOC THACH
UNIVERSITY OF MEDICINE
Date of interview:
ID: __ __ __
__/__/__
FOOD FREQUENCY QUESTIONNAIRE
Child's name:
1 Date of birth: ___ / ___ / ___
1[ ]
Male
2 Gender:
3 Weight:

Class:

School:

2 [ ] Female
4 Height:

Instructions:
1- Tell the interviewee that the recall time is the last 6 months
2- Repeat these two types of question for each food and record the response into the corresponding
places. One question is about frequency (on the left) and another about the portion size (on the
right):
a/ Frequency: "During the last 6 months, how often have you eaten [FOOD NAME]?". Fill in
the corresponding box with X mark.
b/ Portion size: "How much have you eaten [FOOD NAME] per time?" Fill in the
corresponding box with X mark.
3- Help the interviewee choose the most appropriate portion size from the
picture book
Remark: In the case that the response is different from the options listed, please kindly note the
differences adjacent to that question

QUESTIONNAIRE REFERS TO WHAT THE CHILD ATE OVER THE LAST 6
MONTHS
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11a
0[ ]
1[ ]
2[ ]
3[ ]
4[ ]

Soft drink
Never
Once a month or less
3-4 times per month
Once a week
2-6 times/week

12a
0[ ]
1[ ]
2[ ]
3[ ]
4[ ]

Coconut juice
Never
Once a month or less
3-4 times per month
Once a week
2-6 times/week

13a
0[ ]
1[ ]
2[ ]
3[ ]
4[ ]

Fruit juice/sugar can
Never
Once a month or less
3-4 times per month
Once a week
2-6 times/week

14a
0[ ]
1[ ]
2[ ]
3[ ]
4[ ]

Green leaf juice with sugar
Never
Once a month or less
3-4 times per month
Once a week
5[ ]
2-6 times/week
6[ ]

15a
0[ ]
1[ ]
2[ ]
3[ ]
4[ ]

Icetea/Nestea
Never
Once a month or less
3-4 times per month
Once a week
2-6 times/week

16a
0[ ]
1[ ]
2[ ]
3[ ]
4[ ]

Bird nest/Tonic drink
Never
Once a month or less
3-4 times per month
Once a week
5[ ]
2-6 times/week
6[ ]

5[ ]
6[ ]

5[ ]
6[ ]

5[ ]
6[ ]

5[ ]
6[ ]

Once a day
2-3 times/day

Once a day
2-3 times/day

Once a day
2-3 times/day

Once a day
2-3 times/day

Once a day
2-3 times/day

Once a day
2-3 times/day
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11b
10
11
12
13

1/4 bottle or can
1/2 bottle or can
3/4 bottle or can
1 bottle or can

12b
10
11
12
13

1/2 glass (Picture 1.10)
1 glass = 1/2 coconut (P 1.11)
3/4 coconut (P 1,12)
1 coconut (P1,13)

13b
10
11
12
13

1/4 glass (P 2.10)
1/2 glass (P 2.11)
3/4 glass (P 2.12)
1 glass (P 2.13)

13b
10
11
12
13

1/4 glass (P 2.10)
1/2 glass (P 2.11)
3/4 glass (P 2.12)
1 glass (P 2.13)

15b
10
11
12
13

1 pack for a glass
1/2 pack for a glass (P 3.11)
1/4 p + 1-2 tp of sugar (P 3.12)
1/4 p + 3-4 tp of sugar (P 3.12)

16b
10
11
12
13

1/4 can
1/2 can
3/4 can
1 can
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JUNIOR HIGH SCHOOL PHYSICAL ACTIVITY QUESTIONNAIRE
Dear all, this questionnaire is to assess about your physical activities. Below is lists of
activities that may be done by yourselves. Please fill in the column of activities what you
have been doing (basing on the lists below) accompanied with activity codes. If you do these
activities please record how many times per week you do that as normal and/or how many
times per week you prepare for competition. Furthermore, please record time for
conductingorganised and non-organised activities. If there are other activities that are not
listed below please also add them into the tables.
District ________ School __________ Class ____________
Student's code ________ Student's name _______________________________
DURING SCHOOL YEAR
1. ORGANISED SPORT OR GAMES DURING SCHOOL YEAR
Code

SPORT or
GAME

Number of times per
The usual amount of time you spend
week you usually do
doing this activity each time you do it
this sport or game
Training _______ hours _________ minutes
Competition _______ hours _________ minutes
Training _______ hours __________ minute
Competition
Training
Competition
Training
Competition
Training
Competition
Training

_______ hours _________minutes
_______ hours _________minutes
_______ hours _________minutes
_______ hours _________minutes
_______ hours _________minutes
_______ hours _________minutes
_______ hours _________minutes
_______ hours _________minutes

Competition
Training
Competition
Training
Competition
Training
Competition
Training
Competition
Training

_______ hours _________minutes
_______ hours _________ minutes
_______ hours _________minutes
_______ hours _________minutes
_______ hours _________minutes
_______ hours _________minutes
_______ hours _________ minutes
_______ hours _________ minutes
_______ hours _________ minutes
_______ hours _________ minutes
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Competition _______ hours _________ minutes
Training
Competition
Training
Competition

_______ hours _________minutes
_______ hours _________minutes
_______ hours _________ minutes
_______ hours _________ minutes

Training _______ hours _________minutes
Competition _______ hours _________minutes
Training _______ hours _________minutes
01
02
03
04
05
06

Short running
Shot putting
High jumping
Long jumping
Rope skipping
Cycling (competitive
Breaktime physical
07 exercises
08 Aerobics

Competition _______ hours _________minutes
09 Fitness
Basketball
10 Gymnastics
Kungfu
11 Line-up
Swimming
12 Table tennis
Dancing
13 Badminton
Shuttle cock
14 Football
Bowling
15 Volleyball
16 Handball

Physical games
Marbles playing

* Physical games include all such as chasing."hide and find", etc
2. NON-ORGANISED ACTIVITIES DURING SCHOOL YEAR
Code

SPORT or GAME

Number of times per
week you usually do
this sport or game

The usual amount of time
you spend doing this activity
each time you do it
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______

160

Appendix 3 The Physical Activity Questionnaire

LIST OF ACTIVITIES/GAMES MAY BE DONE BY JUNIOR HIGH SCHOOL
STUDENTS
34 Cooking,
01 Short running
21 Shutlle cock
arranging food
05 Rope skipping
22 Bowling
35 Pet feeding
08 Aerobics
25 Cycling for fun
36 House work
12 Table tennis
26 Cycling for transport
37 Stair climbing
13 Badminton
27 Walking for pleasure
38 Ironing
14 Football
28 Walking for transport
39 Clothes hanging
40 Car/Motorbike
16 Handball
29 Sweeping, vacuuming
washing
17 Basketball
30 Floor cleaning
41 Shopping
18 Kungfu
31 Dish washing
42 Tree watering
19 Swimming
32 Clothes washing (by hand)
43 House arranging
20 Dancing
33 Clothes washing (by machine)

DURING SCHOOL HOLIDAYS (SUMMER HOLIDAYS)
3. ORGANISED SPORT OR GAMES DURING SCHOOL HOLIDAYS (SUMMER
HOLIDAYS)
Code

SPORT or GAME

Number of times per
week you usually do
this sport or game
Training
Competition
Training
Competition
Training
Competition
Training
Competition
Training
Competition
Training
Competition

01
02
03
04
05
06

Short running
Shot putting
High jumping
Long jumping
Rope skipping
Cycling (competitive

09
10
11
12
13
14

Fitness
Gymnastics
Line-up
Table tennis
Badminton
Football

The usual amount of time you
spend doing this activity each
time you do it
_______ hours _____ minutes
_______ hours _____minutes
_______ hours _____minutes
_______ hours _____minutes
_______ hours _____minutes
_______ hours _____minutes
_______ hours _____minutes
_______ hours _____minutes
_______ hours _____minutes
_______ hours _____minutes
_______ hours _____minutes
_______ hours _____minutes
17
18
19
20
21
22

Basketball
Kungfu
Swimming
Dancing
Shuttle cock
Bowling

07 Breaktime physical exercises
15 Volleyball
23 Physical games
08 Aerobics
16 Handball
24 Marbles playing
* Physical games include all such as chasing."hide and find", etc
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4. NON-ORGANISED ACTIVITIES DURING SCHOOL HOLIDAYS (SUMMER
HOLIDAYS)
Code

SPORT or GAME

Number of times per
week you usually do
this sport or game

The usual amount of time
you spend doing this activity
each time you do it
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______
hour _____ minute______

LIST OF ACTIVITIES/GAMES MAY BE DONE BY JUNIOR HIGH SCHOOL STUDENTS

01
05
08
12
13
14

Short running
Rope skiping
Aerobics
Table tennis
Badminton
Football

21
22
25
26
27
28

Shutlle cock
Bowling
Cycling for fun
Cycling for transport
Walking for pleasure
Walking for transport

16
17
18
19

Handball
Basketball
Kungfu
Swimming

29
30
31
32

Sweeping, vacuuming
Floor cleaning
Dish washing
Clothes washing (by hand)
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Cooking, arranging
food
33 Pet feeding
34 House work
35 Stair climbing
36 Ironing
37 Clothes hanging
38 Car/Motorbike
washing
39 Shopping
40 Tree watering
41 House arranging
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5. How do you travel to school in a usual week? (Please indicate the number of days you
use each type of transport and the time you spend on that type of transport)
On how many days a week do you use this type of transport How long do
to go to school?
you spend on
this transport
on the way to
school?
Mon
Tues
Wed
Thurs
Fri
Walking
____ hours __minutes
Bicycle
____ hours __minutes
Motorbike
____ hours __minutes
Taken by parents
____ hours __minutes
Bus
____ hours __minutes
Minibus
____ hours __minutes

6. How do you travel home from school in a usual week? (Please indicate the number of
days you use each type of transport and the time you spend on that type of transport)
On how many days a week do you use this type of transport to go
to school?

Mon
Walking
Bicycle
Motorbike
Taken by parents
Bus
Minibus

Tues

Wed

Thurs

How long do you spend
on this transport on the
way to school?

Fri
____ hours __minutes
____ hours __minutes
____ hours __minutes
____ hours __minutes
____ hours __minutes
____ hours __minutes

7. What would make walking to school better, or encourage you to walk?
Wider footpaths
Better lights
Less traffic
Slower traffic
More friends to walk with
Parents don't have time to take to school
Safer places to cross the road
An entrance away from cars
It is not too far to walk
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8. Think about a normal school week, and write down how long you spend doing the
following activities before and after school each day
Wednesday
Thursday
Monday Tuesday
Friday
Watching TV
Watching videos/VCD
Using the computer for fun
Using the computer for doing
homework
Doing homework
Reading for fun
Being tutored
Travel
Doing hobbies
Sitting around
Playing a musical instrument?

9. Think about a normal school week, and write down how long you spend doing the
following activities on the weekend
Saturday
Sunday
Watching TV
Watching videos/VCD
Using the computer for fun
Using the computer for doing
homework
Doing homework
Reading for fun
Being tutored
Travel
Doing hobbies
Sitting around
Playing a musical instrument
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HOUSEHOLD AND PARENTAL INFORMATION QUESTIONNAIRE
Dear parents: your child ______ has been invited to participate to a survey conducted by the
Nutrition Centre. We want to know the health status of junior high school students from Ho
Chi Minh city, and the factors associated with health in school children. If you agree your
child to join in this activity, please answer the questions below. This form can be completed
by the student's parents or an adult who take care of the child and know well about the child
as well as the child's family. It will take you about 15 minutes to complete form and I hope
you can find this time to make the survey successful. At last we will feed back the outcomes
to you. Please feel free to phone 08-9911106 for more information if you have any questions.
How to complete the form? For some questions which has options you need to put a "√" in
the [ ] against the option.For example, in question number 1, if you are the child's mother
and will fiil in the form, you should handwrite a "√" in the [ ] against "the child's mother'.Let
the other four [ ] blank.in some questions there are "yes [ ] no [ ]" in the answer column, an
example is question no.6 ,if there are three people including the child ,the child's father and
the child's mother in your houshold, you then handwrite a "√" in the "yes [ ]"against "the
child's father" and the "yes [ ]" against "the child's mother". and hand write a "√" in the "no[
]" against other options.In some places, you have to write your answer on a line in the answer
column.
no. Content
answer
Variable
Now I would like to ask some information about the person filling in the form.
Who is filling in the form?
the child's father
[ ]1
the child's mother
[ ]2
1
P1
the child's grandfather
[ ]3
the child's grandmother
[ ]4
other
guardians
,
Please
specify
who
[ ]5
___________________
Now we will ask information about the child.
2
what is the child's name ________
P2
When was the child born? (dd/mm/yy) e.g. 01/01/1 9
3
____/__ __/19__ __ P3
92
what was the child's birth weight? (record the weight
4
in grams in the answer column. if you don't know, __ __ __ __g
P4
leave it blank)
where did you get the information about the birth
weight?
birth record
[ ]1
5
P5
remember
[ ]2
don't know
[ ]3
who does the child live with? (please tick if any of the
6
following people live with the child. Record answer in
P6
every option )
1
2
the child's father
[ ] Yes [ ] No
P6.1
the child's mother
[ ] Yes [ ] No
P6.2
the child's grandfather
[ ] Yes [ ] No
P6.3
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the child's grandmother
[ ] Yes [ ] No
P6.4
the child's uncle
[ ] Yes [ ] No
P6.5
the child's aunt
[ ] Yes [ ] No
P6.6
the children's brothers or sisters
[ ] Yes [ ] No
P6.7
other children that not mentioned above
[ ] Yes [ ] No
P6.8
other adults that not listed above
[ ] Yes [ ] No
P6.9
Now we would like to record some information about the child's parents. We'll start by
asking information of his or her father.
What is the nationality of the child‟s father：
Kinh
[ ]1
7
P7
Hoa
[ ]2
Cham
[ ]3
Other
[ ]4
What is the highest school level the child's father has
completed?
no schooling
[ ]1
incomplete primary school
[ ]2
completed primary
[ ]3
incomplete junior high school
[ ]4
8
P8
completed junior high school
[ ]5
incomplete senior high school
[ ]6
completed senior high school
[ ]7
technical secondary school
[ ]8
tertiary education
[ ]9
How many years of education has the child‟s father
9
completed? (please write a number on the line in the ______years
P9
answer column)
What is the main occupation of the child‟s father?
Peasant
[ ]1
Worker
[ ]2
Soldier
[ ]3
office worker
[ ]4
10
P10
Teacher
[ ]5
medical worker
[ ]6
Self-employed worker
[ ]7
Housewife
[ ]8
Other (other occupations not listed above), please
[ ]9
specify ________________
11
How much does the child‟s father weigh?
P11
__ __ __（kg）
12
How much is the height of the child‟s father?
__ __ __(cm)
P12
now we'd like you to record some informaiton about the child's mother.
Which is the race of father's child?
Kinh
[ ]1
13
Chinese
[ ]2
P13
Cham
Other
[ ]3
What is the highest school level the child's mother has
14
P14
completed?
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15

16

no schooling
incomplete primary school
completed primary
incomplete junior high school
completed junior high school
incomplete senior high school
completed senior high school
technical secondary school
tertiary education
How many years of education has the child‟s mother
completed? (please write a number on the line in the
answer column)

[
[
[
[
[
[
[
[
[

]1
]2
]3
]4
]5
]6
]7
]8
]9

______years

P15

What is the main occupation of the child‟s mother?
Peasant
Worker
Soldier

[ ]1
[ ]2
[ ]3

P16

office worker

[ ]4

Teacher
[ ]5
medical worker
[ ]6
Self-employed worker
[ ]7
Housewife
[ ]8
Other (other occupations not listed above), please
[ ]9
specify ________________
17
What is the weight of the child‟s mother?
__ __ __(kg)
18
What is the height of the child‟s mother?
__ __ __(cm)
Next are questions about your household and what is in you house.
19
Your family address：( please fill in content column only.)
No.________
street __________
suburb_____
postcode________
how many levels or floors are there in building you
20
live in? (please write a number on the line in the ____level
answer column)
Which level or floor do you live on? (please write a
21
____level
number on the line in the answer column)
Is there an elevator in the building?
22
yes
[ ]1
no
[ ]2
How does you child usually go up and down to your
home？
23
by stairs
[ ]1
by elevator
[ ]2
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no need to go up and down

24

25
26
27

28

29

30

31

32

33

[ ]3

Is this house your own property?
yes
no
If no, do you pay rent or is it free?
rent
free
How many square meters is your house or apartment?
Does your child have his or her own bedroom?
yes
no
Does your house have the following possessions?
(please record answer in every option )
telephone
camera
VCD or DVD player
washing machine
refrigerater
air conditioner
computer
Which of the following do you have in the kitchen?
gas stove
coal stove
microwave oven
Does any of your family members own the following
articles? (please record ansere in every option)
bike
motorcycle
automobile
how many TVs do you have in you house or
apartment? (please write a number on the line in the
answer column)
Which room in your home has a TV? (if you don't
have TV in the room tick No)
living room
the child's parents 's bedroom
the child's bedroom
dinning room
other rooms
Usually which of the following foods are stored or
available in your home? (please record answer in
every option )
soft drink
meat, eggs, fish
biscuits or cakes
milk
Candy, chocolate or sweets
vegetables
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[ ]1
[ ]2

P24

[ ]1
[ ]2
______sq. m

P25
P26
P27

1
[
[
[
[
[
[
[
1
[
[
[

] Yes
] Yes
] Yes

2
[ ] No
[ ] No
[ ] No
[ ] No
[ ] No
[ ] No
[ ] No
2
[ ] No
[ ] No
[ ] No

1
[ ] Yes
[ ] Yes
[ ] Yes

2
[ ] No
[ ] No
[ ] No

] Yes
] Yes
] Yes
] Yes
] Yes
] Yes
] Yes

____set

[
[
[
[
[

1
] Yes
] Yes
] Yes
] Yes
] Yes

P28
P28.1
p28.2
P28.3
P28.4
P28.5
P28.6
P28.7
P29
P29.1
P29.2
P29.3
P30
P30.1
P30.2
P30.3
P31

2
[ ] No
[ ] No
[ ] No
[ ] No
[ ] No

P32
P32.1
P32.2
P32.3
P32.4
P32.5
P33

1
[ ] Yes
[ ] Yes
[ ] Yes
[ ] Yes
[ ] Yes
[ ] Yes

2
[ ] No
[ ] No
[ ] No
[ ] No
[ ] No
[ ] No

P33.1
P33.2
P33.3
P33.4
P33.5
P33.6
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fruits
[ ] Yes [ ] No
ice-cream and ice-block
[ ] Yes [ ] No
fried food
[ ] Yes [ ] No
preserved fruits
[ ] Yes [ ] No
We would like to know about your neighborhood and what recreational resources
are available as well as your thoughts about their suitability for children to play.
What space is available around your home which is
suitable for children to play in? (please record answer
in every line)
1
2
house yard
[ ] Yes
[ ] No
34
vacant field
[ ] Yes
[ ] No
side walks
[ ] Yes
[ ] No
lanes
[ ] Yes
[ ] No
What is your feeling about the safety of your
35
neighborhoods?
very safe and children can play without supervision
[ ]1
safe but better to have supervision
[ ]2
not safe but children can play with supervision
[ ]3
not safe and children should not play outside
[ ]4
How does the child go to school?
36

37

38

[ ]1
by foot
by bicycle
[ ]2
use motorized transportation to school
[ ]3
How many minutes does it take the child to go to
school? (please write a number on the line in the ____ min
answer column)
Are there any of the following recreational places and
faciliaties available in your neigbourhood? (please put
a tick in the bracket of "yes" if you have, otherwise tick
the one of "no")
[ ] Yes
[ ] No
how many minutes does it take you to walk to
the open square? (record number of ninutes on the line __ __ minutes
in the answer column)
is it suitable for children to play?
[ ] Yes
[ ] No
playground
[ ] Yes
[ ] No
how many minutes does it take you to walk the
playground? (write a number on the line in the answer __ __
column if you put a tick of yes. Otherwise write 0)
is it suitable for children to play?
[ ] Yes
[ ] No
park
[ ] Yes
[ ] No
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P34
P34,1
P34.2
P34.3
P34.4
P35

P36
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1
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3
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P38.3.
1
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39

40

41

how many minutes does it take you to walk the park?
(write a number on the line in the answer column if you __ __
put a tick of yes. Otherwise write 0)
is it suitable for children to play?
[ ] Yes
[ ] No
playfield or sports oval (including basketball court,
[ ] Yes
volleyball court, badminton court, tennis court)
[ ] No
how many minutes does it take you to walk
the playfield or oval? (write a number on the line in the
__ __
answer column if you put a tick of yes. Otherwise write
0)
is it suitable for children to play?
[ ] Yes
[ ] No
stadium
[ ] Yes
[ ] No
how many minutes does it take you to walk the
stadium? (write a number on the line in the answer __ __
column if you put a tick of yes. Otherwise write 0)
is it suitable for children to play?
[ ] Yes
[ ] No
swimming pool
[ ] Yes
[ ] No
how many minutes does it take you to walk the
swimming pool? (write a number on the line in the
__ __
answer column if you put a tick of yes. Otherwise write
0)
is it suitable for children to play?
[ ] Yes
[ ] No
sport club
[ ] Yes
[ ] No
how many minutes does it take you to walk the
sport club? (write a number on the line in the answer __ __
column if you put a tick of yes. Otherwise write 0)
is it suitable for children to play?
[ ] Yes
[ ] No
How often on the average do you or other adults in
your family exercise with the child?
once every day or more than once
[ ]1
3-4 times a week
[ ]2
1-2 times a week
[ ]3
less than once a week
[ ]4
how many minutes on a daily basis do you or other
adults in your family exercise with the child? (please ____ min
write a number on the line in the answer column)
Are there any fast food style restaurants in the
neighborhood?
yes
[ ]1
no
[ ]2
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2
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3
P38.4.
1
P38.4.
2
P38.4.
3
P38.5.
1
P38.5.
2
P38.5.
3
P38.6.
1
P38.6.
2
P38.6.
3
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1
P38.7.
2
P38.7.
3
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42
43

44

45

46

47

48

49
50

51

how many minutes does it take you to go to this fast
food style restaurants? (please write a number on the
line in the answer column)
how often does the child go to this fast food style
restaurants?
less than once a month
1-3/month
1-2/week
3-4/week
5 times per week or more
who usually decide the child has meals at the fast food
restaurants?
the child decides himself or herself
the child 's parents decide
the child's grandparents
decide by the whole family after discussing
Does the child have pocket money ?
yes
no
If yes, how does the child get the pocket money?
the child's parents give him or her
the child's relatives (e.g. grandparents or uncles or
aunts)
the child get bonus (e.g. good performance in study or
do some housework)
What is your attitude to the children buying snacks
with the pocket money?
the child can buy snacks with the pocket money freely
the child can buy snacks with the pocket money after
getting permissions
the child is not allowed to buy snacks
Are there any game shops near your house or video
machine at you home?
game shops
game machine at home
How many minutes can the child get to the game shop
on foot? (please record your time on the line in the
answer column)
How often does the child go to the game shop or play
games at home?
less than once a month
1-3/month
1-2/week
3-4/week
5 times per week or more

What do you feel the child play video games or surf on
the internet?
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____ min

P42
P43

[
[
[
[
[

]1
]2
]3
]4
]5
P44

[
[
[
[

]1
]2
]3
]4

[ ]1
[ ]2

P45

[ ]1
P46

[ ]2
[ ]3

[ ]1

P47

[ ]2
[ ]3
1

2

[ ] yes
[ ] yes
____ min

[ ] No
[ ] No

P48

P49
P50

[
[
[
[
[

]1
]2
]3
]4
]5

P51
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the children can do this whenever he or she wants to
the child can do this after getting permission
there is a rule about the time the child do this
the child is not allowed to do this

[
[
[
[

]1
]2
]3
]4

Please check and be sure that this form has been completed. Thank you for your
help.
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