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Abstract

Objective: To assess the trends in overweight and obesity in pre-school children in

urban areas of Ho Chi Minh City (HCMC), Vietnam, over the period 2002 to 2005.

Design: Two cross-sectional studies were conducted in 2002 and 2005. Multistage

cluster sampling was used in both surveys to select the subjects. Socio-

demographic information was collected using a self-administered questionnaire

given to parents in 2002 and using an interview-administered questionnaire to

parents in 2005. Weight and height were measured using the same standard

methods in both surveys. BMI (kg/m?®) was calculated and overweight/obesity

was defined using the age- and sex-specific BMI cut-off points proposed by the

International Obesity Taskforce.

Subjects and setting: Children aged 4 to 5 years, attending pre-schools in urban

areas of HCMC, Vietnam, in 2002 (72 492) and 2005 (7 670).

Results: The prevalence of overweight and obesity almost doubled from 2002 to

2005 (21-4% and 36-8%, respectively). The increase was more evident in less

wealthy districts than in wealthy districts. The proportion of boys classified as

obese in 2005 (22-5%) was three times that in 2002 (69 %).

anclusz‘on: The prevalenge of overweight and obe§ity has increased rap.idl}/ in Keywords
children aged 4 to 5 years in urban areas, and especially in less wealthy districts, Obesity
over a 3-year period. These results signal an urgent need for prevention pro- Trends
grammes to control and reverse this rapid upward trend in overweight and Pre-school children
obesity in young children in HCMC. Vietnam

The shift towards overweight and obesity compared with
underweight taking place in the developing world today
has been suggested to be faster than that observed earlier
in developed countries such as the USA or Europe'™?.
Rapid socio-economic development and urbanization are
important determinants for the current changes in disease
patterns in the developing world, where infectious dis-
eases and malnutrition are decreasing and overnutrition
and its complications are increasing"™.

The economic situation in Vietnam has improved
considerably during the past two decades, especially in
Ho Chi Minh City (HCMC), which is an economic and
trade centre for southern Vietnam and has the highest rate
of economic development in the country'®. The effects of
rapid economic development on the nutritional status of
the child population in HCMC are similar to those seen in
other developing countries undergoing a ‘nutrition tran-
sition>®. An increasing prevalence of overweight and
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obesity has been documented in adolescents in urban
districts of HCMC over a period of 2 years from 5-6% in
2002 to 13-7% in 2004™. Meanwhile, the prevalence of
underweight has decreased significantly in the same
population (13:1% in 2002 to 6:7% in 2004, This epi-
demic appears to be more advanced in pre-school children
where the level of overweight and obesity according to the
International Obesity Taskforce IOTF) definition in urban
areas of HCMC in 2005 was 36-8%®, comparable to or
even higher than that reported recently in children of
similar age in developed countries such as Canada in 2002
(36:0%)” and the USA in 2004 (26-2%)®. However, the
speed at which overweight and obesity has emerged in this
young child population in urban areas of HCMC has not
been examined. The present paper aims to assess trends in
the prevalence of overweight and obesity among children
aged 4 to 5 years in pre-schools in urban areas of HCMC
over the period 2002 to 2005.

© The Authors 2008
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Subjects and methods

Population and study design

The trends in overweight and obesity were examined
using data from cross-sectional studies of children aged
4 to 5 years in pre-schools in HCMC in 2002 and 2005.
In both the 2002 and 2005 surveys, a multistage cluster
sampling strategy was used to select children. The 2002
study aimed to investigate the prevalence of overweight
in children attending pre-schools throughout HCMC.
Sixty schools were selected across all of HCMC using a
proportionate to school population size method (PPS) in
the first stage. Systematic random sampling was used to
recruit thirty children aged 1 to 6 years based on a sam-
pling frame of all children in each selected school.
Overall, 1792 children aged 1 to 6 years and their parents,
in the sixty selected schools, completed the study mea-
surements with 1168 children from urban and 628 chil-
dren from suburban areas. In the analyses presented in
the current paper, the sample was limited to children
aged 4 to 5 years living in the urban areas only, in order to
ensure a valid comparison of the prevalence of over-
weight and obesity in children of the same age in 2002
and 2005. This restriction reduced the sample to 492
children aged 4 to 5 years in thirty-nine preschools in
urban areas of HCMC.

The survey in 2005, which was a baseline measurement
for a one-year follow-up study(@ , used two-stage cluster
sampling with stratification by groups of districts (wealthy
and less wealthy districts) in the first stage. Twenty
pre-schools were selected in the first stage using a PPS
method based on a frame of all pre-schools in urban areas
of HCMC. In the second stage, thirty-five children aged
4 to 5 years were recruited from a prepared list of all
children of similar age in each selected school using
systematic random sampling. There were 670 children
aged 4 to 5 years, and their parents, participating in
this study.

The ethical approval for both studies was obtained
from the Health Service of HCMC. The trend analyses
using the 2002 survey data, and procedures used in the
2005 study, were also approved by the Human Research
Ethics Commiittee of the University of Newcastle, Australia.

Measurements and data collection

In both surveys, weight and height were measured using
the same standard methods. Anthropometry was col-
lected by physicians from the Nutrition Centre of HCMC
who, before data collection began, had their measure-
ment methods standardized as described in an anthro-
pometric standardization reference manual®. Weight was
measured with shoes and jackets removed, using Tanita
electronic scales (Tanita BF 571, Japan) and recorded to
nearest 0-1kg. Height was measured with shoes and hats
removed, using a Microtoise tape suspended from a wall
and recorded to the nearest 0-1cm.
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In the 2002 survey, information on sociodemographic
factors, the child’s birth history and eating habits were
collected using a self-administered questionnaire at least
one week prior to the survey taking place at the pre-
schools. Information collected included the highest
education level of parents, parental reported weight and
height, whether the child was breast-fed, and the fre-
quency of consumption of fast foods, soft drinks, sweets,
ice cream, fruit and vegetables.

In the 2005 survey, information on sociodemographic
factors was collected from the parents or the main care-
giver using pre-coded, structured, interview-administered
questionnaires. The information collected included
parental ethnicity, occupation, education, self-reported
parental weight and height, and ownership of seventeen
household assets including household vehicles, enter-
tainment appliances and household appliances. The birth
history characteristics of the children were captured
including the child’s birth weight and duration of breast-
feeding; and the average current amount of time per night
for the child to sleep was also collected. The child’s birth
weight in both surveys was based on parental report of
the weight measurement taken in the hospital of birth.

Data management and statistical analysis

Data in both surveys were entered on computer using the
Epi Info™ program version 6 (Centers for Disease Control
and Prevention (CDC), Atlanta, GA, USA) using standar-
dized procedures and data-checking files. All data were
examined for missing values and outliers and cleaned by
re-checking with the questionnaire prior to data analysis.

BMI (kg/m? in children was calculated. The age- and
gender-specific BMI cut-off points recommended by the
IOTF'” were used to define overweight and obesity
among children aged 4 to 5 years in the two studies. The
weight-for-age Z scores, height-for-age Z scores and BMI-
for-age Z scores were calculated based on the 2000 CDC
Growth Reference™”. The 5th percentile was the cut-off
point used to classify underweight, stunting and wasting
in this child population.

The overweight status of parents in both studies was
assessed based on the BMI calculated from self-reported
weight and height, using the cut-off point of 23 kg/m?
recommended for Asian populations™®.

In both surveys the urban districts were categorized
into wealthy areas (four urban districts) and less wealthy
areas (eight urban districts) using the same economic
status classification method from the Statistical Office
of HCMC™.

SVYSET commands in the STATA statistical software
package version 9-0 (StataCorp LP, College Station, TX,
USA), which use Taylor linearized variance estimation,
adjusted the analyses for the cluster sampling design in
both studies. The estimates for each study were weighted
based on the child population in the pre-schools from
wealthy 0. less wealthy urban areas.
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The distribution of weight, height and BMI is described
by mean and standard deviation according to demographic
group for each study. The prevalence of overweight,
obesity and underweight together with 95% confidence
intervals is calculated across sociodemographic groups.
Categorical data comparisons were tested with Pearson x*
tests, while normally distributed continuous data were
tested with Student’s ¢ tests. To test for trends in the pre-
valence of overweight and obesity from 2002 to 2005,
logistic regression analysis was used with year of survey as
predictor in the models adjusting for age, gender, parental
overweight status and parental education level.

In addition, the frequency of children in 0-5 BMI-for-
age Z-score intervals from the CDC 2000 Growth Refer-
ence was plotted and smoothed with a Lowes function
to construct BMI-for-age Z-score frequency distribution
curves to assess changes in the BMI-for-age Z-score
distributions between the two studies''?.

Comparability of the methods used in the two surveys
is presented in Table 1.

Results

Overall, there were 492 children aged 4 to 5 years in the
2002 survey, with the proportion of boys about 10%
higher than that of girls (55-9 % and 44-1 %, respectively).
The gender distribution of the 670 children participating
in the 2005 study was approximately equal (49-7 % boys
and 50-3% girls).

The characteristics of children including age, gender,
birth weight, weight, height, BMI and parental BMI in the
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two surveys are presented in Table 2. In general, children
of both genders in the 2002 survey were approximately
1-0 to 1-5 months older than the children in the 2005
survey (P<0-001). However, children of both genders
in 2005 were heavier at birth than children in the 2002
survey (P=0-001). Also, the mean weight of children of
both genders increased significantly from 2002 to 2005
(P<0.001) while their mean height did not change sig-
nificantly (P=0-249 for boys and P=0-123 for girls).
Thus, the mean BMI of children of both genders changed
significantly over the 3-year period (P<<0-001). There
was no significant difference in mean parental BMI for
boys (P=0-502) or girls (P=0-430).

Figure 1 shows that the BMI-for-age Zscore distribu-
tion for all children in 2005 was shifted further to the right
than that for all children in 2002, and indicates that the
BMI distribution in 2005 was higher than in 2002. In
addition, the BMI-for-age Z-score distribution curve for
children in the 2005 survey was above the CDC reference
curve, indicating a higher BMI in this child population in
HCMC than for children in the reference population.

Figure 2 plots the frequency distribution of BMI-for-age
Z score for children from wealthy districts in the 2002
and 2005 surveys. There was a small difference in the
distribution of BMI-for-age Z-score curves on the right-
hand side between the two time points. However, the left-
hand side of the distribution curve for children in 2005
was shifted further to the right than that for children in
2002. These changes combined indicate that under-
nutrition decreased and overnutrition increased slightly
for children from wealthy districts in 2005 compared
with 2002.

Table 1 Comparison of methods used in two surveys to assess trends in overweight and obesity in pre-school children from urban areas of

Ho Chi Minh City (HCMC), Vietnam

Method 2002

2005

Target population

province
Study design Cross-sectional study
Sampling

select pre-schools

Use of systematic random sampling to sample

the children
Measurements

to parents or main caregiver
Analysis
and obesity

The wealth of districts was defined based on
classification from the Statistical Office of HCMC

Children aged 4 to 5 years who were enrolled in
pre-schools in the urban population of HCMC

Two-stage cluster sampling with PPS method to

Weight and height were measured using standard
methods by staff of the Nutrition Centre of HCMC

Information on sociodemographic factors, the
child’s birth history and eating habits were
collected using a self-administered questionnaire

IOTF definition was used to classify overweight

Children aged 4 to 5 years who were enrolled in pre-
schools in the urban population of HCMC province

Cross-sectional study

Two-stage cluster sampling with stratification by group
of districts at the first stage and PPS method to select
pre-schools

Use of systematic random sampling to sample the children

Weight and height were measured using standard
methods by staff of the Nutrition Centre of HCMC

Information on sociodemographic factors was collected
from the parents or the main caregiver using pre-coded,
structured interview-administered questionnaires by
staff of the Nutrition Centre of HCMC

IOTF definition was used to classify overweight
and obesity

The wealth of districts was defined based on classification
from the Statistical Office of HCMC; no change in status
of any districts compared with 2002 survey

Use of sampling weights to adjust for the stratified
sampling and ensure comparability with the 2002 survey

PPS, proportionate to school population size method; IOTF, International Obesity Taskforce.

*Restricted sample with children aged 4 to 5 years in urban areas.

https://doi.org/10.1017/51368980008003017 Published online by Cambridge University Press


https://doi.org/10.1017/S1368980008003017

Trends in overweight and obesity in Vietnam

705

Table 2 Characteristics of children aged 4 to 5 years by gender in the 2002 and 2005 surveys, urban areas of Ho Chi Minh City, Vietnam

2002 survey (n 492)

2005 survey (n 670)

Characteristic Mean 95 % Cl Mean 95 % Cl P*

Boys
Birth weight (g) 3126-7 3070-1, 3183-3 3197-9 3147-0, 3248-8 0-0317
Weight (kg) 18-7 181, 19-3 20-1 19-5, 20-7 0-0000
Height (cm 107-2 106-3, 108-0 107-6 106-9, 108-2 0-2495
BMI (kg/m?) 16-2 15-9, 16-5 17-2 16-9, 17-6 0-0000
Paternal BMI (kg/m?) 22-4 22-1,22-8 22:2 21-8, 226 0-5018
Maternal BMI (kg/m?) 21-0 20-6, 21-4 21-0 20-6, 21-3 0-9198

Girls
Birth weight (g) 3042-2 2998-0, 3086-5 31184 3067-8, 3169-1 0-0289
Weight (kg) 17-7 17-3, 18-1 18-9 18-3, 195 0-0000
Height (cm) 106-1 105-5, 106-8 106-6 1059, 107-3 0-1235
BMI (kg/m?) 156 15-3, 159 166 162, 16-9 0-0000
Paternal BMI (kg/mi) 224 22-0, 227 225 222,228 0-4305
Maternal BMI (kg/m<) 20-7 20-5, 21-0 211 20-8, 21-5 0-0699

*P value was calculated from Student’s t test.
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Fig. 1 Plot (Lowes curves) of BMI-for-age Z-score distributions
for children aged 4 to 5 years from urban areas of Ho Chi Minh
City, Vietnam, according to the 2002 (—) and 2005 surveys
(—) and comparison with reference BMI curve (---) based on
the Centers for Disease Control and Prevention 2000 Growth
Reference('"

The entire BMI-for-age Z-score distribution for children
from less wealthy districts in 2005 was skewed to the right
compared with that for children in 2002 (Fig. 3). Thus, the
BMI of children from less wealthy areas in 2005 was
higher than that in 2002. Also, a greater shift towards
higher values (shifted to the right) of the BMI-for-age
Z-score distribution took place in children from less wealthy
districts compared with children from wealthy areas.

The changes in patterns of underweight, overweight
and obesity of children by gender and group of districts in
the two surveys are presented in Table 3. In general, the
prevalence of underweight in both genders decreased
significantly over the 3-year period (P<0-001). This
decrease in the prevalence of underweight was statisti-
cally significant (P=0-011) in the less wealthy districts,
but not in the wealthy districts. Only girls in less wealthy
districts demonstrated a statistically significant decrease in
the prevalence of underweight during the three years
(P<0-001). There was no clear gender difference in the

https://doi.org/10.1017/51368980008003017 Published online by Cambridge University Press

151

10+

Percentage

-5 4 -3 2 1 0 1 2 3 4 5
BMI Z score

Fig. 2 Plot (Lowes curves) of BMI-for-age Z-score distributions
for children aged 4 to 5 years from wealthy districts of Ho Chi
Minh City, Vietnam, according to the 2002 (—) and 2005
surveys (—) and comparison with reference BMI curve (--)
based on the Centers for Disease Control and Prevention 2000
Growth Reference!'"

changes in underweight prevalence for children in
wealthy districts and the whole urban area. The com-
bined prevalence of overweight and obesity for both
genders in 2005 was nearly double that of 2002 (36-8%
and 21-4 %, respectively) and this difference was statisti-
cally significant (P<<0-001). The increase in the pre-
valence of overweight and obesity over time was
statistically significant in children of both genders
(P<0-001). However, the difference was greater for boys
than for girls. By 2005 the combined prevalence of
overweight and obesity in boys had increased by 80 %
compared with 2002 (40-8% and 22-6% respectively,
P<0.001), while for girls in 2005 it had increased by 60 %
compared with 2002 (32:8% and 20-4% respectively,
P<0-001). The combined prevalence of overweight and
obesity increased slightly in wealthy districts (30-1% in
2002 v. 38:5% in 2005, P= 0-067) but a statistically sig-
nificant increase occurred for children from less wealthy
districts (16:9% in 2002 ». 35:9% in 2005, P<0-001).
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Table 4 Gender-specific logistic regression models of overweight and/or obesity over time adjusted for age, district, and parental over-
weight and education levels: children aged 4 to 5 years from urban areas of Ho Chi Minh City, Vietnam

Overweight/obesity* Obesity*
Boys Girls Boys Girls

Characteristic ORt 95% Cl ORt 95% Cl ORt 95% ClI ORt 95% Cl
Age (months) 1-03 1-00, 1-06 1-02 0-98, 1-07 1-03 0-97, 1-09 1-05 0-97, 1-14
Year of survey

2002 1-00 3§ 1-00 - 1-00 - 1-00 -

2005 2-61 1-73, 3-96 1-80 119, 2:70 2:42 1-43, 4-09 2:45 1-22, 4-92
District

Wealthy 1-00 - 1.00 - 1.00 - 1-00 -

Less wealthy 0-97 0-66, 1-42 0-76 0-51, 1-13 1-01 0-63, 1-62 0-77 0-41, 1-42
Parental overweightt

No parent overweight 1-00 - 1-00 - 1-00 - 1-00

One parent overweight 1-49 0-99, 2-24 1-83 1-21, 277 2-01 1-21, 3-33 2:91 1-39, 6-10

Both parents overweight 2:59 1-37, 4-89 4-33 2:31, 8-:09 2:49 1-20, 5-:20 5-72 2:35, 13-95
Parental education level

Primary school 1-00 - 1-00 - 1-00 - 1-00 -

Secondary school 119 0-40, 3-53 0-74 0-27, 2-07 0-64 0-16, 2-54 0-77 0-15, 4-05

High school 2-09 0-73, 5-97 1-82 0-70, 4-72 1-69 0-47, 6-08 1-35 0-29, 6-29

University 2:76 0-95, 8-:05 3-:06 1-16, 8-:06 215 0-58, 7-90 1-43 0-30, 6-85

*Overweight and obesity were defined according to the International Obesity Taskforce'? .

tOR ratios and 95 % ClI calculated from logistic regression analysis.
tOverweight in parents defined® as BMI = 23 kg/m?.
§95 % CI not calculated (reference category).

developing countries during the past decade. Data from
the China Health and Nutrition Survey collected from
1989 to 1997 have shown a dramatic increase in over-
weight and obesity among children aged 2 to 6 years in
urban areas. That study, using the IOTF classification for
overweight and obesity, reported that the prevalence of
overweight increased from 14-6% to 28-:6%, and that of
obesity increased from 1-5% to 12:6% over the period of
study™®. In Brazil, trends from 1975 to 1996 revealed a
strong continuous decrease in the prevalence of stunting
and wasting, and a doubling in the prevalence of over-
weight (defined as weight-for-height index >+2 sp based
on 1978 WHO reference population) among pre-school
children from higher income groups (3:3% to 6:9%
respectively)!®. In a report of trends in overweight and
obesity among children in Latin American countries, a
similar phenomenon was documented among children in
grade 1 in Chile, with the prevalence of overweight
(weight-for-height index >+2 sp based on 1978 WHO
reference population) increasing 2-9 times for boys and
2-2 times for girls over the thirteen years from 1987 to
2000"'®. Compared with other studies reporting trends in
overweight and obesity in urban pre-school children, it
appears that the 57 % increase per year in the prevalence
of overweight and obesity in pre-school children in
HCMC was greater than that reported in China (27 9%)%,
Brazil (179> and Chile (129"

In the present study, increases in overweight and
obesity were greater for boys than for girls, and especially
the prevalence of obesity in boys which nearly doubled
over the 3-year period (Table 3). More rapid increases in
weight compared with height were observed in boys than
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in girls, leading to the gender differences observed in BMI
over time. These findings are similar to those reported
for adolescents from urban areas of HCMC from 2002 to
2004, where the prevalence of overweight and obesity
in boys increased by 113% but in girls by only 39%.
In contrast, several publications on the prevalence and
trends in overweight and obesity among pre-school
children in developed countries have shown an opposite
trend by gender, with greater increases in overweight and
obesity reported for girls than for boys“"’'”. These
gender differences between Vietnam and Western coun-
tries may be explained by Vietnamese culture where boys
are preferred over girls and often receive more of the
family’s resources. However, the role of male gender
preference needs further examination in future studies of
overweight and obesity in pre-school children in Vietnam.

Although the economic status of the participant
households was not considered in these analyses due to
the lack of information on household wealth in the 2002
survey, the wealth status of the district in which the
school was located was classified. The greatest changes in
BMI status and prevalence of overweight and obesity
were observed in children from schools in less wealthy
districts, which made the greatest contribution to the
overall changes in BMI status and overweight and obesity
prevalence in children from HCMC over the 3-year per-
iod. The high prevalence of overweight and obesity in the
young child population in wealthy districts was shown in
the 2002 and the 2005 data; however, there are no pre-
ceding data available to indicate when this epidemic
began. Although the prevalence of overweight and
obesity in pre-school children from less wealthy urban
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districts commenced from a lower level compared with
that observed in wealthy urban districts, the greater rate
of increase in the former resulted in similar prevalences
by 2005 for children from both types of district. This
implies that there have been substantial changes in the
environment and lifestyle of families from less wealthy
urban areas in recent years and that the socio-economic
differences between these groups of urban districts are
narrowing. It is necessary to understand what alterations
in the environment led to changes in dietary and physical
activity behaviour in these urban populations. Data are
needed to assess and monitor the shift over time in the
diets and physical activity of pre-school children.

The present study also found a substantial decline in
underweight and wasting in this population. There was a
more marked improvement in the prevalence of under-
weight and wasting in less wealthy compared with
wealthy urban areas. Thus, underweight, a major health
problem in pre-school children in HCMC in the 1980s,
appears to be under control but is being replaced with an
epidemic of overweight and obesity. This phenomenon
has also been reported in countries that are considered
to be experiencing the final stage of a ‘nutrition transi-
tion' 1102 However, the ‘nutrition transition’ in urban
HCMC appears to have been much faster than that
observed in other countries.

One limitation of the present study is the different
information collected in the 2005 compared with the 2002
survey. Household socio-economic status, which is con-
sidered an important factor related to changes in over-
weight and obesity over time, could not be examined in
our analyses because it was collected only in 2005. In
addition, data on diet, physical activity patterns and the
environment were not available in the 2002 survey. For
these reasons, the factors associated with the time trends
in overweight and obesity among this young child
population could not be fully evaluated.

Since the study was conducted in pre-schools, selection
bias is another limitation. Although the rate of pre-school
attendance reported for children aged 4 to 5 years in 2005
was greater than 80 %, the remaining children in this age
group who did not attend pre-school were not available
for recruitment to our study. Generalization of our study
findings should therefore be limited to children enrolled
in pre-schools in urban HCMC.

In summary, the present study found a rapid rate of
increase in the prevalence of overweight and obesity as
measured by BMI in children aged 4 to 5 years in urban
areas, and especially the less wealthy districts, of HCMC
over a 3-year period. The urban areas of HCMC are now
facing an increasing prevalence of overweight and obesity
in both pre-school and older children. Since overweight
and obesity in adolescents may be well established by the
pre-adolescent period®”, in the near future the number
of overweight adolescents may increase in HCMC if
no attempt is made to prevent obesity at an early age.
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Further investigation of the factors associated with change
in BMI status in this young child population, which is
particularly susceptible to obesity, is underway in a
cohort study of risk factors for overweight and obesity in
children of pre-school age in the urban areas of HCMC.
The short-term and long-term health consequences of
childhood obesity, as well as the associated health costs,
indicate it is time to control and reverse the rapid upward
trend in overweight and obesity in young children in
HCMC and in other urban areas of Vietnam.
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