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Abstract

Objectives
　To obtain information regarding the current state of obesity and its underlying lifestyle habits and environment 
in Bangkok.
Methods
　A cross-sectional study was conducted in two study sites, a university and a community health center in Pyatai 
district in Bangkok. By opportunity sampling, a total of 45 adults (10 males and 35 females, aged 20 to 84 years) 
participated. 
　Anthropometric measurements were taken, and a one to one interview was conducted with a questionnaire to 
obtain lifestyle behavior data, and 11-item Food Diversity Score Kyoto (FDSK-11) was used to obtain dietary 
diversity.
Results
　The present study showed a high mean BMI (26.98) among participants in both study sites, and the prevalence 
of overweight and obesity were higher than the results seen in previous studies. Higher food diversity was 
significantly related to the frequency of eating out, and that of exercise. Moreover, participants who had higher 
food diversity tended to have higher BMI. 
Conclusion
　The present study indicated that high prevalence of overweight and obesity in both sexes in both study sites. 
According to the previous study, the more variety of food they took, the less BMI they had. However, the present 
study showed the opposite. Generally having a variety of food is recommended as healthy dietary habit, however 
unless we care about the balance and the amount, having too much energy-dense food may contribute to 
overweight and obesity. Rapid economic growth and urbanization changed people’s lifestyles and eating habits. 
Current typical diet consists of animal meat and rice rather than the vegetables and rice which Thai people took 
past. Strategies to give people nutritional education seem to be needed.
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I.  Introduction
The prevalence of　Non Communicable Diseases 

(NCDs) is dramatically increasing globally. It is a 
threat for people, especially in developing countries, 
which suffer from the double burden of both NCDs 
and communicable diseases1）. In the global action 
plan, which is a global strategy to tackle NCDs from 
2013 to 2020, reducing prevalence of obesity is one of 
the objectives2）.

According to the statistics in 2011, Thailand ranks 
as the second highest country suffering from obesity 
in Southeast Asia3）. Moreover, the World Health 
Organization (WHO) predicts that the number of 
people with NCDs will increase by more than 20% 
worldwide in the near future, and it will be especially 
prevalent in Africa, South-East Asia and the eastern 
Mediterranean4）. The number of people with NCDs is 
rapidly increasing, especially in urban areas in Thai-
land, in both sexes over the last 3 decades5）. The 
National Health Examination Survey, conducted in 
Thailand in 1991, 1997, 2004, and 2009 showed that 
the mean values of BMI increased dramatically 
during the period5, 6）. 

A previous study has suggested that dietary 
diversity was one of the major factors to indicate 
dietary quality, and the variety of food intake is 
significantly associated with longevity and lower 
prevalence of obesity7, 8）. Moreover, dietary diversity 
is an indicator which reflects people’s health state 
and living environment9）.

There are many studies about the association 
between environmental factors and obesity in devel-
oped countries, however, very little is known about 
in Thailand. In a few previous studies about obesity 
in Thailand, the prevalence of overweight and obesi-
ty were found to be related to socioeconomic status 
and geography5, 15）.

Although NCDs are common issues around the 
world, the priorities are different depending on eco-
nomic issues, environment and lifestyle in each coun-
try. To establish policies and interventions to tackle 
NCDs and improve health-related behavior, public 
health policy makers and health professionals need to 
obtain information regarding the current state of 
obesity and its underlying lifestyle habits and envi-
ronment. Therefore, the present survey aims to de-
termine the state of overweight and obesity, and its 

relationship to environmental and behavioral factors 
in two study sites in Bangkok. 

II.  Methods
1.  Subjects

A cross-sectional study was conducted in both study 
sites, a university facility and a community health 
center in Pyatai district in Bangkok. By opportunity 
sampling, a total of 45 adults (10 males and 35 females, 
aged 20 to 84 years) participated. The sample consisted 
of 25 participants in the university facility (6 males 
and 19 females) and 20 participants in the health 
center (4 males and 16 females) (Table 1). 

2.  Anthropometric measurements
Weight and height were self-reported. Their nutri-

tional status was defined by calculating Body Mass 
Index (BMI=kg/m2). Based on BMI, the participants 
were divided into three groups: normal for 18.5-24.9, 
overweight for 25-29.9, and obesity for more than 30 
using the criteria of WHO10）. Waist circumference 
was measured over light clothes using a tape measure. 
Blood pressure (BP) was measured using with an 
automatic blood pressure monitor (OMRON, HEM-
7000-C1).

3.  Dietary diversity
Dietary diversity was investigated to measure diet 

quality using the 11-item Food Diversity Score Kyoto 
questionnaire (FDSK-11)11）. This questionnaire con-
sists of 11 food items (grains, potatoes, vegetables, 
meat, fish, dairy products, eggs, beans, seaweed, fruit, 
and nuts), and asks the frequency of consumption of 
these foods in a week over the previous 6 months. 
The questionnaire was created based on standard 
tables of food composition in Japan. After the data 
collection, score 1 was given for the consumption more 
than once in a week, and score 0 for the consumption 
less than once in a week. Each item’s score was 
summed up to obtain the FDSK score. The highest 
score is 11, which reflects higher dietary diversity.

4.  Lifestyle behaveors
A one to one interview was conducted with a 

questionnaire to obtain the data of lifestyle behaviors 
such as smoking and alcohol frequency, exercise 
frequency, eating out frequency, and current medical 
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problems such as diabetes, hypertension, stroke, cor-
onary heart disease. 

5.  Ethical consideration 
This study was conducted following the guidelines 

in the Declaration of Helsinki, and was approved by 
the Ethics committee of Kobe University (project 
number 415).

6.  Statistical analysis
All the statistical analysis and calculations were 

carried out using EZR software12）. Student’s t test and 
Fisher’s exact test were used for comparing the data 
between two study sites, community and university 
facility, and FDSK low and high group. Correlation 
analysis was used to determine the correlation between 
the FDSK score and BMI. One-way ANOVA was used 
to compare the data for continuous variables and 
Fisher’s exact test for categorical variable among 

Table 1　Participant’s characteristics by venue. (Figures are mean ± SD)

P values were  calculated using the t-test for continuous variables, and the Fisher’s exact test for categorial variable.
SD ＝ Standard Deviation
FDSK-11=11-item  Food Diversity Score Kyoto
BMI=Body Mass Index 
Sbp=Systolic Blood Pressure
Dbp=Diastolic Blood Pressure
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BMI normal, overweight, and obesity group. The 
significance level was set at 0.05.

III.  Results
1.  Participant’s characteristics

Table 1 shows participant’s characteristics by study 
site.

Significant differences between the study sites were 
observed in age, BP, family number, the frequency of 
eating outside the home, and income. The partici-
pants in the community were significantly older and 
had higher systolic blood pressure. Participants in 
the university facility ate outside the home signifi-
cantly more frequently than those in the community. 
Income of the participants working at the university 
was significantly higher than those in the community 
(P=0.040). Most of the subjects did not have smoking 
and alcohol behavior.

2.  BMI and the prevalence of overweight and obesity
Participants at the university facility have larger 

variance of BMI than those in the community by 
F-test (F=0.389; df=19,23; P=0.040).

Mean BMI in the community was 26.85kg/m2, and 
at the university facility was 27.09kg/m2. Table 2 
shows the prevalence of overweight and obesity by 
sex and study site. There was no sex difference in 
the mean BMI of either of the two study sites.

3.  Obesity by socioeconomic status
The prevalences of overweight and obesity were 

not significantly different regarding educational levels 
or income levels (Table 2). However, the obesity group 
tended to have a higher income, and overweight group 
tended to have a lower income.

4.  Dietary diversity
The mean FDSK score for the community was 8.20, 

and that for the university facility was 8.52. The 
score among the participants in the two study sites 
showed no significant difference. The relationship 
between FDSK-11 score and BMI was seen in the 
scattergram (Figure 1). There was no significant 
correlation for the university facility. on the other 
hand there was a significant correlation among the 
participants in the community. The figure shows that 
participants in the community with a higher variety 

of food items were found to have higher BMI 
(P=0.048).

Hereafter we analyzed the FDSK data only in the 
community. To determine the relationship between 
FDSK score and lifestyle, FDSK score was divided 
into two groups with same size. Thus, the cut-off 
point was set at median, 8.50, one of which was the 
group with lower food diversity (below 8.50), the 
other was the group with higher food diversity 
(above 8.50). Then we analyzed the mean values of 
age, sex, BMI and income and distribution of the 
frequency of eating out, and exercise according to 
the level of dietary diversity (Table 3). 

Table 3 shows that the group with higher FDSK 
score tended to have a significantly higher frequency 
of eating out (P=0.003), significantly different exercise 
habits from the group with lower FDSK (P=0.018), 
and tended to have higher BMI and income. More 
than half of the people eat out more than 4 days a 
week in the higher FDSK score group, and 22% of 
the people eat out more than 6 days a week.

IV.  Discussion
1.  The prevalences of overweight and obesity

Previous studies have shown that the prevalences 
of overweight and obesity have increased in Thai-
land, and the present study also showed a high 
prevalence of overweight and obesity in both study 
sites5）. Compared to the previous National Health 
Examination Survey in Thailand in 2009 (NHEST 
2009)4）, the prevalence of overweight and obesity in 
urban areas were higher in this study. For men, the 
prevalences of overweight was 28.2% in NHEST 2009, 
but 40% in this study, and the corresponding preva-
lences of obesity in men in NHEST 2009 was 9.8%, 
but 20% in this study. For women, the corresponding 
prevalences for overweight in NHEST 2009 was 
28.9%, but 29.4% in this study, and the corresponding 
prevalences of obesity in NHEST 2009 was 14.3%, but 
20.6% in this study. Despite the small sample size, 
this might suggest that the prevalences of over-
weight and obesity have increased in Bangkok.

2.  FDSK score
There was no significant difference between the 

participants in the community and university facility 
in the score of FDSK-11. Comparing to previous studies, 
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we found that the mean FDSK-11 score (8.38 ± 2.11) 
in the present study was lower than Kochi prefecture, 
Japan (9.9 ± 3.0), but higher than Qinghai, Tibet (7.9
± 2.2, 7.4 ± 2.1) and Ladakh, Tibet (6.7 ± 1.8, 6.4 ±
1.6)9, 13）. 

In the present study, the mean FDSK score in the 
community was 8.20 and 8.52 in the university facility. 
Since 11 food items for the FDSK score corresponds 
to the 11 food groups recommended by Ministry of 
Health, Japan to eat every day, approximately 8 means 
the shortage of 3 kinds of food groups in average. 
These FDSK score among the participants suggests 

that they do not have high dietary diversity. 
The data of previous studies in Qinghai and Ladakh 

in Tibet, and the present study shows that the people 
with higher food diversity have a higher BMI9）. The 
present study also shows a significant correlation 
between FDSK-score and BMI among the partici-
pants in the community (P=0.048). The higher food 
diversity group tended to have higher income, eat 
out significantly more and exercise less. Participants 
in the community who have higher food diversity 
might have various kinds of foods some with large 
amount of energy density, which may make them 

Table 2　The prevalence of overweight and obesity by sex and venue，and socio economic status (SES).

P values were calculated using One-way ANOVA for continuous variables, and the Fisher’s exact test for categorial variable.
Normal BMI=18.5-24.9 kg/m2

Overweight BMI=25-29.9 kg/m2

Obesity BMI=30 kg/m2

＊ The number of participants with No formal education was 0.
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overweight and obese, and they may eat too much 
fat and sugar outside the home. The fact that they 
exercised less may also contribute to higher BMI. 
According to the previous studies, the greater the 
variety food the participants had, the less BMI the 
participants had, but the present study found the 
exact opposite. Generally having a variety of food is 
recommended to keep healthy, however unless we 
care about the balance and the amounts, having too 
much energy-dense food and a lack of exercise may 
contribute to increased weight. 

Among the participants at the university facility, 
occupation and income were varied, which led to 
different lifestyles. This indicated that BMI among 
the participants at the university facility had a larger 
variance when compared with that of the community. 
This may explain why there is no correlation between 
FDSK-score and BMI among the participants in the 
university facility. 

In the present study, the group with high dietary 
diversity had a higher frequency of eating out and 
tendency of high BMI. In Thailand, especially in Figure 1　The correlation between FDSK-11 scores and 

BMI.

Table 3　Comparison between the  high group and the low group of food diversity in the community (Figures are mean ±
SD)

Cut off=Median (Set at 8.50)
FOSK-11=11-item Food Oiveγsity Score Kyoto
BMI=Body Mass Index
P values were calculated using the t-test for continuous variaibles, and the Fisher’s exact test for categorial variable.
SO= Standard Oeviation
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urban areas, home cooking is getting less popular, 
and eating ready-to-eat food from the market or stalls 
is very common, and their dietary components have 
been changing from rice and vegetables to fats, 
animal meat with less vegetables14）. Moreover, people 
use approximately 50% of monthly expenditure on 
food is for meals outside of the home, whether ready-
to-eat or at restaurants in Bangkok13）. However, 
eating outside of the home or buying already cooked 
food has some drawbacks such as imbalanced intake, 
too much eating, and late eating. It is difficult to 
know the amount of sugar, oil and food additives, so 
people may eat food which has too many calories, 
unconsciously. Urbanization will progress more in 
Thailand in the future, and lifestyles will be even 
more convenient, and sedentary, and the variety of 
foods will increase more and more. To keep people 
healthy in Thailand, educating the public on how to 
choose healthy foods, how to assess proper nutrition 
when they eat outside of their home, and better 
nutrition labeling in restaurants might be important 
applications.

V.  Limitation
Several limitations are considered in the present 

study. First, this study used a cross-sectional design 
which may have resulted in the limited results which 
cannot determine the causal relationship between 
obesity and life related factors, a longitudinal study is 
needed to determine the causal relationship. Secondly, 
the opportunity sampling is subject to numerous biases. 
For example, participants who have many friends are 
more likely to be recruited into the sample. Thirdly, 
the small sample size in the present study might 
have affected the large standard error for the sample, 
which lowered the statistical power. From this view, 
the results of the present study might not represent 
the people in Bangkok. Finally, self reported height 
and weight might be underestimated or overestimated.

VI.  Conclusion
The present study indicated a high prevalence of 

overweight and obesity in both sexes in both study 
sites. Food now consists of animal meat and rice 
rather than vegetables and rice that used to be14）. 
This study suggested that food diversity was associ-
ated with BMI in the community setting, for which 

frequency of eating outside the home and frequency 
of exercise could be underlying lifestyle-related fac-
tors. Rapid economic growth and urbanization changed 
people’s lifestyles and eating habits. Strategies to 
give people nutritional education seem to be needed.
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