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Abstract

Body mass index (BMI) is a critical indicator that reflects health and nutritional status and was
influenced by many factors. The objective of this study was to examine the factors associated with BMI
among Thai children aged 6—18 years. The data were obtained from the research project “Monitoring on
Food and Beverage Marketing to Children in Thailand” which employed a stratified two-stage sampling
method to select Thai children aged 6-18 years. Data collection was conducted through face-to-face

interviews using the Qualtrics Offline Survey application. Ordinal logistic regression was applied to

identify significant independent variables associated with overweight and obesity. The independent

variables were socio-demographic characteristics of children that consisted of sex, age, education level,

region, place of residence, number of children and daily pocket money for snacks and beverages, and
BMI and their consumption of high fat, sodium, and sugar (HFSS) foods and beverages (categorized into

8 groups: snacks, beverages, semi-processed foods, desserts and ice-cream, bakeries, chocolate milk
and yogurt, main dish, candies and gums). The results found that male, aged 10-18 years, secondary
education level, daily pocket money of higher than 50 Thai Baht (THB), and consumption of sweets and

ice cream were significantly associated with BMI. These results emphasize the importance of considering
these factors in policy formulation and implementation to reduce BMI among Thai children. For instance,
school code of controlling sales of unhealthy foods and beverages should be escalated into the law.

Keywords: food and beverage high in fat; sugar; sodium consumption, body mass index
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Table 1 Demographic and social characteristics of Thai children aged 6-18 years

Demographic and social characteristics (n = 4,117)

Gender
Male

Female

Age (median=10, mean=10.2, SD=2.9, max=18, min=6)

6-9 years
10-12 years
13-18 years

Educational level
No formal education (illiterate)
Primary (1°-6" grade)
Lower secondary (1*-3" grade)
Upper secondary (grade 4™-6")
Vocational certification and higher
Region
Northeast
Central
South
North
Bangkok

Place of residence
Urban

Rural

Number of children
1
2-3
>4

1,975
2,142

2,004
1,289
824

205
3,079
562
220
51

1,236
1,089
694
636
462

2,085
2,032

2,096
1,873
148

Percentage

48.0
52.0

48.7
31.3
20.0

5.0
74.8
13.7

53

1.2

30.0
26.5
16.9
15.4
11.2

50.6
49.4

50.9
455
3.6

Daily pocket money for buying snacks and beverages (median=30, mean=37.1, SD=25.9, max=200, min=5)

< 20 Baht
21-50 Baht
> 50 Baht

1,669
1,788
660

40.5
43.4
16.0
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Percentage (%)

Thinness (<18.5) Normal (18.6-22.9) Overweight/obese (=23)
BMI Categories (IOTF)

BMI = body mass index, IOTF = International Obesity Task Force

Figure 1 Distribution of BMI categories based on IOTF of Thai children aged 6-18 years

Table 2 The consumption behavior of Thai children aged 6-18 years regarding foods high in fat, sugar, and sodium

Types of food and beverages Number and percentage of samples classified by
high in fat, sugar, and sodium frequency of consumption (n=4,117)

Not in the past Consume in the everyday 4-6 day 1-3 day

week (%) past week (%) (7 days) (%) (%) (%)

1. Snack 2,096 2,021 100 338 1,583
(50.9) (49.1) (2.49) 8.2) (38.5)

2. Beverages 854 3,263 283 641 2,339
(20.7) (79.3) (6.9) (15.6) (56.8)

3. Semi-processed foods 307 3,810 1,328 1,074 1,408
(7.5) (92.5) (32.3) (26.1) (34.2)

4. Desserts and ice cream 1,595 2,522 228 471 1,823
(38.7) (61.3) (5.5) (11.4) (44.3)

5. Bakeries 858 3,259 390 754 2,115
(20.8) (79.2) (9.5) (18.3) (51.4)

6. Chocolate milk and yogurt 431 3,686 940 1,067 1,679
(10.5) (89.5) (22.8) (25.9) (40.8)

7. Main dish 909 3,208 748 901 1,559
(22.1) (77.9) (18.2) (21.9) (37.9)

8. Candies and gums 2,300 1,817 153 275 1,389
(55.9) (44.1) (3.7) (6.7) (33.7)
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(Table 3)

Table 3 Factors associated with overweight and obesity of Thai children aged 6-18 years

Factors Estimate
(b)

Gender

Male 0.187

Female (reference) 1
Age (years)

10-18 0.783

6-9 (reference) 1
Educational level

Primary school -0.484

Lower secondary (1%-3 grade) -0.202

Upper secondary (grade 4™-6", reference) 1
Place of residence

Rural -0.067

Urban (reference) 1
Region

Bangkok 0.074

Central 0.133

South -0.042

North 0.065

Northeast (reference) 1

SE P-value  Cumulative 95% ClI
odds ratio Lower Upper
(COR) bound bound
0.066 0.004 1.206 0.058 0.316
0.077 <0.001 2.188 0.632 0.934
0.132 <0.001 0.616 -0.742 -0.226
0.139 0.145 0.817 -0.475 0.070
0.071 0.347 0.935 -0.207 0.073
0.124 0.552 1.077 -0.170 0.318
0.090 0.142 1.142 -0.044 0.310
0.104 0.687 0.959 -0.246 0.162
0.103 0.528 1.067 -0.137 0.267
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Table 3 (cont.) Factors associated with overweight and obesity of Thai children aged 6-18 years

Factors Estimate SE P-value  Cumulative 95% ClI
(b,) odds ratio Lower Upper
(COR) bound bound

Average daily pocket money for buying snacks and beverages (Baht)

< 20 -0.634 0.105 <0.001 0.530 -0.841 -0.427
21-50 -0.258 0.094 0.006 0.773 -0.442 -0.074
> 50 (reference) 1 - - - - -

Number of children

1 0.334 0.186 0.072 1.397 -0.030 0.699
2-3 0.103 0.186 0.579 1.108 -0.261 0.467
> 4 (reference) 1 ; i ) } )

Consumption behavior

Snack consumption 0.002 0.068 0.976 1.002 -0.132 0.136
No snack consumption (reference) 1 - - - - -
Beverage consumption -0.032 0.082 0.692 0.969 -0.193 0.128
No beverage consumption (reference) 1 - - - - -
Semi-processed food consumption -0.221 0.122 0.070 0.802 -0.459 0.018
No semi-processed food consumption 1 - - - - -
(reference)

Dessert and ice cream consumption -0.147 0.070 0.035 0.863 -0.284 -0.011
No dessert and ice cream consumption 1 - - - - -
(reference)

Bakery consumption 0.063 0.084 0.458 1.065 -0.103 0.228
No bakery consumption (reference) 1 - - - - -
Chocolate milk and yogurt consumption 0.034 0.113 0.762 1.035 -0.187 0.255
No chocolate milk and yogurt 1 - - - - -
consumption (reference)

Main dish consumption -0.099 0.080 0.216 0.906 -0.256 0.058
No main dish consumption (reference) 1 - - - - -
Candy and gum consumption -0.037 0.069 0.586 0.964 -0.172 0.097
No candy and gum consumption (reference) 1 - - - - -
Cutpoint 1 (thinness) 0.193 0.292 0.508 1.213

Cutpoint 2 (normal) 1.453 0.293 <0.001 4.276

Goodness of fit (chi square) 0.570

Test of parallel lines 0.004

Pseudo R-square (Nagelkerke) = 0.110
Dependent variable = grouped body mass index: 1 = thinness (<18.5), 2 = normal (18.6-22.9), and 3 = overweight/obese (> 23.0)
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