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Purpose: Information about overweight and obesity among students in rural areas of Thailand is limited. 
Therefore, we aimed to determine overweight and obesity prevalences and associated factors among 
school-aged children in a rural community of Thailand.
Methods: We selected 9 public schools through cluster sampling in 2 provinces located in central 
Thailand in 2016. Anthropometric measurements were measured using standard techniques, classified 
as overweight (>1 standard deviation [SD]) and obese (>2 SD) with respect to their age and sex using 
2007 World Health Organization reference charts. Standardized questionnaires on risk factors were sent 
to parents to be completed together with their child.
Results: Among 1,749 students, 8.98% had overweight and 7.26% had obesity. Mean age (range) was 
11.5 years (5–18 years). Independent factors associated with overweight and obesity included primary 
school student (reference as secondary school) (adjusted odds ratio [aOR], 2.25; 95% confidence interval 
[CI], 1.24–4.08; P=0.07), mother’s body mass index (aOR, 1.07; 95% CI, 1.02–1.12; P=0.001), self-
employed father (aOR, 1.99;  95% CI, 1.12–3.55; P=0.018), number of siblings (aOR, 0.61; 95% CI, 
0.47–0.81; P=0.001), having sibling(s) with obesity (aOR, 1.82; 95% CI, 1.20–2.77; P=0.005), more 
than one (aOR, 7.16; 95% CI, 2.40–21.32; P<0.001), consuming 2–3 ladles of rice/meal (aOR, 2.14; 
95% CI, 1.38–3.32; P=0.001), consuming >3 ladles of rice/meal (aOR, 2.69; 95% CI, 1.11–6.46; P= 
0.27), watching <2 hours of television/day (aOR, 2.18; 95% CI, 1.19–4.01; P=0.012), and watching >2 
hours of television/day (aOR, 2.60; 95% CI, 1.36–4.96; P=0.004).
Conclusion: Many sociodemographic, dietary, and behavioral factors were related to overweight and 
obesity among school-aged children not only in urban but also rural communities of Thailand. 
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Introduction 

The World Health Organization (WHO) described the prevalence of overweight and obesity 
as having increased substantially over the past three decades and now being considered one 
of the most serious health challenges of the early 21st century.1) Overweight and obesity are 
major risk factors for noncommunicable diseases such as cardiovascular disease, diabetes, 
musculoskeletal disorder, and some cancers. In addition to these risks, childhood obesity is 
associated with a high chance of obesity, premature death, and disability in adulthood as well 
as experiencing breathing difficulties, increased risk of fractures, hypertension, early markers of 
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of the Royal Thai Army, Medical Department (approval number: 
1514/2559). The researchers informed subjects and their parents of 
the objective and asked for permission from each school’s principals 
and teachers to collect data from participants. Informed consent 
was obtained from enrolled participants for actions in which 
participants’ height and weight were measured and questionnaires 
were voluntarily answered.

 
4. Study procedures

The study comprised two sections, anthropometric measurement 
and the questionnaire. The questionnaires consisted of general 
information, parental information, and associated risk factors of 
overweight and obesity such as lifestyle, diet, and physical activities. 
To collect body mass index (BMI) from each participant, the school’s 
advisors were asked and taught to measure students’ weight and 
height properly. Body weight and height were measured with stan­
dardized 101 balance scales (DETECTO, St. Webb City, MO, USA) 
(to the nearest 0.1 kg) and stadiometer (DETECTO) (to the nearest 
0.1 cm), respectively. Students’ weight and height were measured 
while students were wearing school uniforms without shoes and 
socks while waist circumference was not measured. BMI, the weight 
in kilograms divided by the square of height in meters, was cal­
culated. Overweight, obesity, thinness, and severe thinness were 
defined using BMI reference (2007) for age and sex cutoff points 
developed by the WHO and using >2 SD to define obesity, >1 SD 
as overweight, -<2 SD as thinness, and -<3 SD as severe thinness.17) 
Then questionnaires were distributed to participants without 
personal identification. The participants filled in the data with their 
parents or guardians voluntarily. The completed questionnaires were 
collected in sealed boxes placed in selected schools. After collection 
of the data, pamphlets with general information about obesity and 
overweight including healthy practices, were distributed to every 
student in the selected schools to educate the students regarding 
obesity and overweight.   

5. Statistical analysis 
The data was collected and analyzed using IBM SPSS Statistics 

ver. 22.0 (IBM Co., Armonk, NY, USA), and STATA SE ver. 13 (Stata­
Corp LP., College Station, TX, USA). The t test was used in quan­
titative indices and was expressed as mean±standard deviations. 
The relationship between each factor of interest and the students’ 
BMI group (severe thinness, thin, normal, and overweight or obesity) 
was explored with percentages (%) or chi-square tests (categorical 
variables). Univariate logistic regression analysis was performed 
to evaluate the strength of the relationship between overweight 
in students and each of those variables of interest. Variables with 
significant associations (P<0.05) with students’ BMI group in the 
chi-square tests were considered for logistic regression. Odds ratios 
(ORs) and the 95% confidence interval (95% CI) were calculated for 
each factor. Using a mixed method model of multivariate analysis 

cardiovascular disease, insulin resistance and, psychological effects.2)

In Thailand, the prevalence of childhood overweight and obesi­
ty has risen (4th Thailand Health Survey 2008–2009) to be 8.5% 
among those aged 1–5 years, 8.7% among those aged 6–11 years, 
and 11.9% among those aged 12–14 years, constituting the highest 
rate of all age groups.3) Studies in many parts of the world have 
generally agreed that the factors contributing to increased child­
hood obesity are multiple interactions between genetic factors 
and the environment.4) These associated factors include higher 
socioeconomic status,5,6) higher birth weight,7,8) dieting,9,10) skipping 
breakfast,11,12) physical inactivity including less active modes of 
transportation to and from school, lack of participation in sports 
activities at school or at home,9,13-15) as well as long hours spent 
watching TV and playing video games.7,9,16) In contrast to the genetic 
factors, the relationship between lifestyle and other factors have 
been found to be inconclusive. These inconsistencies are likely to 
result from differences in methods and the cultural and social back­
grounds of the studied populations. Better understanding of the 
factors associated with obesity would help general public healthcare 
providers and healthcare professionals to deal with the epidemic 
more efficiently.

Very little data is available concerning the prevalence of over­
weight and obesity among school children and adolescents in rural 
areas of Thailand. The present study aimed to assess the prevalence 
of overweight, obesity, and associated risk factors among school 
children and adolescents in rural areas of Chachoengsao and Sa 
Kaeo provinces, Eastern Thailand.

Materials and methods

1. Study design
This cross-sectional study was performed, from June to December 

2016, to assess the prevalence and risk factors associated with 
overweight and obesity among school-aged children in rural area 
of Chachoengsao and Sa Kaeo provinces, Eastern Thailand, using a 
cluster sampling and a survey of 2,246 students in 9 schools located 
in Na Yao Community, Sanam Chai Khet District, Chachoengsao 
Province and Sai Thong Community, Khao Cha Kan District, Sa 
Kaeo Province in Thailand.

2. Study populations
Students aged 6 to 18 years first to twelfth grade who studied 

in 1 of the 9 schools who had with no mental health issues, and 
who were able to communicate and willing to participate with the 
consent of their guardians, were included in the research while 
students who did not meet these criteria were excluded. 

3. Ethical statement
This study was reviewed and approved by the Ethics Committee 
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with random effect of school type variable, adjustment was made for 
parental obesity to control for possible familial influences. A 2-tailed 
P<0.05 was considered statistically significant. 

Results

From a total number of 2,246 students from 9 schools aged 6 to18 
years from 9 schools (mean±SD, 11.8±3.6), 1,749 students parti­
cipated in this study, because 497 did not complete questionnaires 
or did not agree to have their height and weight measured. Thus, 
the total response rate was 77.9%. Of the total respondents, 981 

Table 1. Sociodemographic characteristics of participants according to anthropometric status 

Characteristic Severe thinness Thinness Normal Overweight Obesity Total

No. of patients 66 (3.77) 136 (7.58) 1,263 (72.21) 157 (8.98) 127 (7.26) 1,749 (100)

Sex

Male 39 (5.08) 66 (8.59) 523 (68.10) 64 (8.33) 76 (9.90) 768 (100)

Female 27 (2.75) 70 (7.14) 740 (75.43) 93 (9.48) 51 (5.20) 981 (100)

School

Primary school 45 (4.04) 86 (7.72) 782 (70.20) 105 (9.43) 96 (8.62) 1,114 (100)

Secondary school 21 (3.31) 50 (7.87) 481 (75.75) 52 (8.19) 31 (4.88) 635 (100)

Fathers’ education

Less than primary school 4 (4.08) 10 (10.2) 71 (72.45) 9 (9.18) 4 (4.08) 98 (100)

Primary school 36 (4.02) 69 (7.70) 647 (72.21) 81 (9.04) 63 (7.03) 896 (100)

Secondary school 11 (3.23) 25 (7.33) 248 (72.73) 28 (8.21) 29 (8.5) 341 (100)

Vocational certificate 4 (2.72) 11 (7.48) 109 (74.15) 11 (7.48) 12 (8.16) 147 (100)

Bachelor or higher 0 (0) 4 (7.69) 35 (67.31) 9 (17.31) 4 (7.69) 52 (100)

Fathers’ occupation

Unemployed 2 (3.92) 3 (5.88) 37 (72.55) 5 (9.80) 4 (7.84) 51 (100)

Agriculture 27 (3.67) 53 (7.2) 535 (72.69) 67 (9.10) 54 (7.34) 736 (100)

Fishery 1 (9.09) 3 (27.27) 7 (63.64) 0 (0) 0 (0) 11 (100)

Laborer 20 (3.58) 51 (9.12) 403 (72.09) 44 (7.87) 41 (7.33) 559 (100)

Officer 4 (4.44) 10 (11.11) 62 (68.89) 10 (11.11) 4 (4.44) 90 (100)

Running own business 3 (4.76) 3 (4.76) 43 (68.25) 7 (11.11) 7 (11.11) 63 (100)

Others 0 (0) 3 (10.71) 21 (75.00) 2 (7.14) 2 (7.14) 28 (100)

Fathers’ BMI (kg/m2)

<25 42 (4.0) 87 (8.2) 769 (72.5) 89 (8.4) 73 (6.9) 1,060 (100)

≥25 7 (2.6) 19 (6.9) 191 (69.7) 25 (9.1) 32 (11.7) 274 (100)

Mothers’ BMI (kg/m2)

<25 36 (3.88) 75 (8.08) 689 (74.25) 72 (7.76) 56 (6.03) 928 (100)

≥25 13 (2.71) 29 (6.04) 317 (66.04) 63 (13.13) 58 (12.08) 480 (100)

Mothers’ education

Less than primary school 2 (1.83) 7 (6.42) 74 (67.89) 18 (16.51) 8 (7.34) 109 (100)

Primary school 33 (4.00) 63 (7.64) 608 (73.7) 63 (7.64) 58 (7.03) 825 (100)

Secondary school 17 (3.28) 37 (7.13) 377 (72.64) 53 (10.21) 35 (6.74) 519 (100)

Vocational certificate 3 (3.26) 10 (10.87) 56 (60.87) 10 (10.87) 13 (14.13) 92 (100)

Bachelor or higher 1 (2.78) 3 (8.33) 25 (69.44) 6 (16.67) 1 (2.78) 36 (100)

Income/month (Baht)

<10,000 11 (4.82) 19 (8.33) 159 (69.74) 24 (10.53) 15 (6.58) 228 (100)

10,000–25,000 17 (3.42) 39 (7.85) 349 (70.22) 50 (10.06) 42 (8.45) 497 (100)

25,000–50,000 4 (3.17) 4 (3.17) 100 (79.37) 9 (7.14) 9 (7.14) 126 (100)

More than 50, 000 0 (0) 2 (8.00) 20 (80.00) 3 (12.00) 0 (0) 25 (100)

Values are presented as number (%).
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(56.1%) were females, and the number of primary school students 
(first through sixth grades) was 1,114 (63.7%), while the remaining 
635 (36.3%) comprised secondary school students (seventh through 
twelfth grades). 

Table 1 show the background characteristics of children who 
participated in the study and their BMI. Of the 1,749 children who 
participated, 157 (8.9%) were overweight and 127 (7.3%) were 
obese. Among the boys, 64 (8.3%) were overweight and 76 (9.9%) 

were obese, while among the girls, 93 (9.5%) were overweight and 
51 (5.2%) were obese. Prevalence of overweight and obesity signi­
ficantly differed among primary school students and secondary 
school students. 

As shown in Table 2, after adjusting for the potential confounding 
factors, we found that these family-related factors were significantly 
associated with overweight and obesity, including maternal BMI 
(adjusted odds ratio [aOR], 1.07; 95% CI, 1.02–1.12; P=0.001) and 

Table 2. Univariate and multivariate analysis of family-related risk factors associated with overweight and obesity among school-aged children in a 
rural community in Thailand

Variable Normal Overweight and
obesity

Univariate analysis Multivariate analysis

cOR 95% CI P value aOR 95% CI P value

Fathers’ age (yr) 42.5±8.5 42.38±8.4 0.99 0.98–1.01 0.856 1.01 0.98–1.04 0.283

Fathers’ BMI (kg/m2) 22.4±3.6 23.0±3.5 1.04 1.00–1.08 0.030 0.98 0.93–1.03 0.528

Fathers’ education

Less than primary school 85 (86.7) 13 (13.3) 1.00 -

Primary school 753 (83.9) 144 (16.1) 1.25 0.68–2.30 0.470

Secondary school 284 (83.3) 57 (16.7) 1.31 0.68–2.51 0.412

Vocational certificate 124 (84.4) 23 (15.6) 1.21 0.58–2.52 0.606

Bachelor or higher 39 (75.0) 13 (25.0) 2.17 0.92–5.13 0.075

Fathers’ occupation

Unemployed 42 (82.4) 9 (17.6) 1.00 -

Agriculture 615 (83.6) 121 (16.4) 0.91 0.43–1.93 0.822

Fishery 11 (100) 0 (0) 1.00 -

Labor worker 474 (84.8) 85 (15.2) 0.83 0.39–1.78 0.644

Officer 76 (84.4) 14 (15.6) 0.85 0.34–2.15 0.747

Running own business 49 (77.8) 14 (22.2) 1.33 0.52–3.39 0.546 1.99 1.12–3.55 0.018

Others 24 (85.7) 4 (14.3) 0.77 0.21–2.79 0.700

Mothers’ age (yr) 38.9±7.9 37.8±7.8 0.98 0.96–0.99 0.039 0.98 0.95–1.02 0.471

Mothers’ BMI (kg/m2) 23.31±4.01 24.87±4.28 1.09 1.05–1.13 <0.001 1.07 1.02–1.12 0.001

Mothers’ occupation

Unemployed 102 (80.3) 25 (19.7) 1.00 -

Agriculture 616 (83.5) 122 (16.5) 0.80 0.50–1.30 0.383

Fishery 6 (85.7) 1 (14.3) 0.68 0.07–5.90 0.727

Laborer 410 (84.4) 76 (15.6) 0.75 0.45–1.24 0.275

Officer 71 (80.7) 17 (19.3) 0.97 0.49–1.94 0.947

Running own business 66 (75.9) 21 (24.1) 1.29 0.67–2.50 0.437

Others 32 (84.2) 6 (15.8) 0.76 0.28–2.02 0.590

No. of sibling (mean) 2.71 2.50 0.82 0.71–0.95 0.008 0.61 0.47–0.81 0.001

No. of siblings’ obesity

0 962 (85.9) 158 (14.1) 1.00 - 1.00

1 168 (76.4) 52 (23.6) 1.88 1.32–2.68 <0.001 1.82 1.20–2.77 0.005

More than 1 12 (60.0) 8 (40.0) 4.05   1.63–10.08 0.003 7.16   2.40–21.32 <0.001

Values are presented as mean±standard deviation or number (%).
cOR, crude odds ratio; CI, confidence interval; aOR, adjusted odds ratio; BMI, body mass index. 
The final model of multivariate analysis was adjusted for sex, academic level, school, fathers’ age, fathers’ BMI, mothers’ age, mothers’ BMI, fathers’ occupation, 
number of siblings, number of siblings with obesity, birth weight, breakfast habits, number of ladles of rice per meal, mode of transportation to and from school, and 
time spent in watching television, using smartphones, and performing physical activities. 
Boldface indicates a statistically significant difference with P<0.05. 
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parents’ running their own business (aOR, 1.99;  95% CI, 1.12–3.55; 
P=0.018). In addition, in Table 3, after adjusting for the potential 
confounding factors, we found that these child behavioral factors 
were significantly associated with overweight and obesity, including 
students who were in primary school (adjusted odds ratio [aOR], 
2.25; 95% confidence interval [CI], 1.24–4.08; P=0.07), number 

of siblings (aOR, 0.61; 95% CI, 0.47–0.81; P=0.001), obesity in 
one sibling (aOR, 1.82; 95% CI, 1.20–2.77; P=0.005), obesity in 
more than one sibling (aOR, 7.16; 95% CI, 2.40–21.32; P<0.001), 
consuming two to three ladles of rice per meal (aOR, 2.14; 95% CI, 
1.38–3.32; P=0.001), consuming 2 to, 3 ladles of rice per meal (aOR, 
2.69; 95% CI, 1.11–6.46; P=0.27), spending 2 hours or less per day 

Table 3. Univariate and multivariate analysis of child behavioral factors associated with overweight and obesity among school-aged children in a rural 
community in Thailand

Variable Normal Overweight and 
obesity

Univariate analysis Multivariate analysis

cOR 95% CI P value aOR 95% CI P value

Sex

Female 837 (85.3) 144 (14.7) 1.00 - 1.00 -

Male 628 (81.7) 140 (18.3) 1.29 1.00–1.67 0.046 1.13 0.79–1.61 0.496

Age (yr) 11.86±3.2 11.48±2.8 0.96 0.92–1.00 0.063

Academic level

Secondary school 552 (86.9) 83 (13.1) 1.00 - 1.00 -

Primary school 913 (82.0) 201 (18.0) 1.46 1.11–1.93 0.007 2.25 1.24–4.08 0.007

Breast feeding

Instant formula 109 (87.2) 16 (12.8) 1.00 -

Breast feeding only 1,060 (84.1) 200 (15.9) 1.28 0.74–2.21 0.368

Breastfeeding and instant formula 293 (81.4) 67 (18.6) 1.55 0.86–2.80 0.140

Birth weight (kg) 2.95±0.5 3.08±0.5 1.78 1.17–2.70 0.006 1.54 0.92–2.60 0.099

No. of meals per day

3 Meals 1,228 (83.3) 246 (16.7) 1.00 -

Less than 3 meals 184 (86.8) 28 (13.2) 0.75 0.49–1.15 0.200

More than 3 meals 52 (85.2) 9 (14.8) 0.86 0.42–1.77 0.691

Breakfast

Not having breakfast 414 (87.2) 61 (12.8) 1.00 1.00 -

Regularly having breakfast 1,050 (82.5) 222 (17.5) 1.43 1.05–1.94 0.020 1.48 0.95–2.29 0.078

No. of ladle per meal

1 519 (88.3) 69 (11.7) 1.00 1.00 -

2-3 864 (81.5) 196 (185) 1.70 1.27–2.29 <0.001 2.14 1.38–3.32 0.001

>3 82 (81.2) 19 (18.8) 1.74 0.99–3.04 0.051 2.69 1.11–6.49 0.027

Amount of soft drink (per week)

None 112 (84.2) 21 (15.8) 1.00

1-2 Times 917 (85.2) 159 (14.8) 0.92 0.56–1.51 0.757

3-5 Times 341 (80.8) 81 (19.2) 1.26 0.74–2.14 0.377

>5 Times 95 (80.5) 23 (19.5) 1.29 0.67–2.47 0.442

Amount of snacks and sweet taken (per week)

None 60 (84.5) 11 (15.5) 1.00

1-2 Times per week 355 (82.9) 73 (17.1) 1.12 0.56–2.23 0.745

>3 Times per week 1,048 (84.0) 200 (16.0) 1.04 0.53–2.01 0.905

Distances between home and supermarket (m)

≤100 416 (82.7) 87 (17.3) 1.00

>100 1,047 (84.2) 197 (15.8) 0.89 0.68–1.18 0.454

Mode of transportation to and from school

Activity 309 (88.0) 42 (12.0) 1.00 1.00 -

No activity 1,131 (82.5) 240 (17.5) 1.56 1.09–2.21 0.013 1.16 0.72–1.86 0.524
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with a television or smartphone (aOR, 2.18; 95% CI, 1.19–4.01; 
P=0.012), spending 2 hours or more per day with a television or 
smartphone (aOR, 2.60; 95% CI, 1.36–4.96; P=0.004).

Discussion

The prevalence of overweight and obesity among school-aged 
children in the current study were 8.98% and 7.26%, respectively, 
resulting in a prevalence of overweight and obesity together at 
16.24%.  From the 4th Thailand Health Survey 2008 to 2009, the 
prevalence of childhood overweight and obesity increased to 8.5% 
among children aged 1–5 years, 8.7% among children aged 6–11 
years, and 11.9% among children aged 12–14 years.

From the study of prevalence of overweight and obesity in Thai 
population: results of “the National Thai Food Consumption Sur­
vey”. 18) The data showed; overall, among children and adolescents 
aged 3 to 18 years, 9.1% were overweight and 6.5% were obese. 
Also, the prevalence of overweight and obesity in urban areas were 
3.5% and 3.9%, respectively and in rural areas 5.6% and 2.6% res­
pectively. Our findings on the prevalence of overweight and obesity 
among school-aged children were quite similar to these of these 2 
studies. Although prevalence of overweight and obesity was com­
monly found in urban communities, there was no statistically signi­
ficant difference in overweight and obesity rates between those who 
lived in urban areas and those who lived in rural areas. Our findings 
are in agreement that in both genders, the highest prevalence of 
overweight was found in school-aged children (6–11 years) and 
decreased with age.

The findings of the current study indicated that family history of 
obesity was obviously related, and maternal obesity was indepen­
dently associated with overweight or obesity among school-aged 
children. Those having a positive maternal obesity had 1.07 times 
the risk of overweight or obesity. A similar finding was also reported 

in other studies in Hong Kong, China, and western India.8,19,20) 

Also, having overweight or obese siblings made overweight or 
obesity more likely for subjects. Students with one overweight or 
obese sibling had 1.82 times the risk of being overweight or obese 
themselves and those who had more than one overweight or obese 
sibling had  7.16 times the risk. These findings may have resulted 
from many factors, including socioeconomic factors. As reported 
in studies conducted in rural areas of Thailand, the bond between 
children and their mothers in rural societies is unyielding. This 
affects children’s way of life, with children tending to have the same 
preferences, eating habits, and level of physical activities as their 
mothers. Thus, children with obese mothers tend to grow up to be 
overweight or obese, like their mothers, and this tendency extends to 
siblings living in the same family environment.

Students with more siblings had 0.61 times the risk of being 
overweight or obese than those with fewer siblings. Similar find­
ings have been reported by studies conducted in Norway and 
Tanzania.21,22) The explanation of this result is that it depends on the 
economic status of the family. A higher number of family members 
means more expenses affecting the quality of life of each family 
member, namely decreasing the total amount of food available for 
each family member at each meal

Overweight and obesity prevalence were also higher among 
students who spent more time doing sedentary activities such as 
watching TV, playing computer games, or using electronic devices. 
Students who spent less than 2 hours and at least 2 hours watching 
TV, playing computer games, or using electronic devices exhibited 
a risk of overweight or obesity that was 2.18 times and 2.60 times 
higher, respectively. Several studies have reported a positive associa­
tion between increased BMI and decreased physical activity. 7,9,16,23)

The relation between grade level and prevalence of obesity in this 
study indicated that primary school students (first through sixth 
grades) were 2.25 times more likely to develop overweight or obesity 

Table 3. Univariate and multivariate analysis of child behavioral factors associated with overweight and obesity among school-aged children in a rural 
community in Thailand (Continued)

Variable Normal Overweight and 
obesity

Heading 1 Heading 2 

cOR 95% CI P value aOR 95% CI P value

Spending time with television and smartphone

Not at all 262 (89.1) 32 (10.9) 1.00 - 1.00 -

Yes but less than 2 hr/day 624 (80.1) 155 (19.9) 2.03 1.35–3.05 0.001 2.18 1.19–4.01 0.012

Yes and more than 2 hr/day 554 (85.4) 95 (14.6) 1.40 0.91–2.15 0.119 2.60 1.36–4.96 0.004

Physical activity

Yes 1,067 (84.8) 93 (15.2) 1.00 - 1.00 -

No 397 (81.0) 191 (19.0) 1.30 0.99–1.71 0.054 1.19 0.79–1.78 0.394

Values are presented as mean±standard deviation or number (%).
cOR, crude odds ratio; CI, confidence interval; aOR, adjusted odds ratio.
The final model of multivariate analysis was adjusted for sex, academic level, school, fathers’ age, fathers’ body mass index, mothers’ age, mothers’ body 
mass index, fathers’ occupation, number of siblings, number of siblings with obesity, birth weight, breakfast habits, number of ladles of rice per meal, mode of 
transportation to and from school, time spent watching television, using smartphones, and performing physical activities.
Boldface indicates a statistically significant difference with P<0.05. 
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compared with those in secondary school (seventh through twelfth 
grades). This study was conducted in a rural area of Thailand where 
the major occupation of the community was in agriculture. Grown-
up children tended to follow their parents’ path as farmers or were 
at least expected to help the family to farm. The outcomes included 
decreased sedentary activities and increased high energy consuming 
activities, relatively lowering their body weight. Hence, ways of 
livings impacted the obesity trends in the communities.  

Our study also revealed that parents’ occupation was significantly 
associated with overweight and obesity. Children with parents who 
ran their own business had a risk that was 1.99 times higher than 
the risk in students whose parents had other occupations. Families 
running their own businesses tended to have higher incomes, 
meaning that their children had a greater potential to spend money 
on more food, to have better welfare, to use more sedentary trans­
portation, to perform less housework, and to do less active work, 
which created a higher risk of developing childhood obesity. This 
was supported by other studies wherein higher socioeconomic status 
was associated with obesity and overweight.5,6)

Diet-related variables were also studied using multivariate 
analysis. Overweight and obesity were significantly associated with 
the amount of rice consumed at each meal, with rice measured in 
ladles at 70 g per ladle. The number of ladles was associated with 
students’ overweight or obesity: 2 to 3 ladles of rice per meal in­
creased the risk of being overweight or obese by 2.14 times, and 
consuming more than three ladles of rice per meal increased the 
risk by as much as 2.69 times. Basically a higher energy intake 
coupled with the same daily living activities resulted in weight gain. 
In addition, the relationship between family income and num­
ber of ladles per meal was shown in the Table 3, but there was no 
association between these 2 variables. This might be explained by 
the relatively homogenous study population in terms of family 
incomes. The majority of the participants had relatively low econo­
mic statuses, as only 25 families had a reported income of more 
than 50,000 baht per month (about USD 1,500). In addition, as most 
of the participants were from farming families, there was more 
than enough rice for the whole family’s consuming. Therefore, the 
number of ladles per meal might not have been associated with the 
family income since every family had enough rice for their con­
sumption  

From the study, factors not associated with overweight and 
obesity in this population included skipping breakfast, similar to 
one study in Tianjin, China.19) That study revealed that having 
breakfast, snacks, and carbonated drinks had no relationship with 
childhood obesity and overweight because the study population had 
been consuming these unhealthy foods previously. In addition, one 
study of other factors including physical activity, birth weight, and 
transportation to school found no significant association between 
these factors and obesity and overweight in these populations. This 
was in contrast to another study in China, where these factors were 

significantly associated with overweight or obesity. 
Furthermore, this study showed that 198 school-aged children 

(11.28%) presented thinness or severe thinness. It suggested that 
some associated factors could be further studied. Moreover, inter­
ventions like nutrition education for patients, school cafeteria menu 
planning, and family member involvement would be helpful for this 
study population to develop a better nutrition status.  

This study employed a cross-sectional design which had its own 
limitations. An obvious limitation stemmed from the fact that the 
nature of the study precluded statements of cause and effect and 
explanations of temporal relationships. Also, BMI calculation, 
from weight and height measurement, sometimes could not deter­
mine whether an increase in body weight was truly derived from 
an increase in fat because a body composition monitor device was 
not used. In addition, parent BMI data was collected using ques­
tionnaires, and not by actual measurement but by recall response. 
Moreover, data errors tended to occur because information for absent 
family members needed to be completed, so recall bias or missing 
data would have occurred when other family members could not 
remember or misremembered the absent individual’s information. 

Using the WHO 2007 reference, the prevalence of overweight 
and obesity among school-aged children in Baan Na Yao, Chacho­
engsao Province and Baan Sai Thong, Sa Kaeo Province in Thailand 
was 8.98% and 7.26%, respectively, making the total prevalence 
of overweight and obesity 16.24%. Sociodemographic predictors 
related to overweight or obesity included maternal and sibling 
obesity, number of siblings, and parents’ occupation (running their 
own business), where the number of ladles of rice per meal was a 
significant diet-related variable, and sedentary activities such as 
watching TV, playing computer games, or using electronic devices 
were found to be significant predictors of overweight and obesity. 
Yet the prevalence of underweight was 11.28%. Household mem­
bers, especially mothers and children, should be motivated to 
have sufficient healthy food and be physically active by limiting 
sedentary activities and enjoying outdoor activities with other 
family members. Good quality, healthy food should be regulated by 
school policy, and outdoor sports and related activities should be 
mandated as well.
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