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Abstract: 
Background: Underweight is an important problem among preschool age children and mostly  
related to undernutrition. Because nutritional problems among children living along the border  
of Thailand may differ from those living in the city, a survey to identify the prevalence and  
associated factors is needed.

Objective: The study aimed to determine the prevalence and factors associated with  
underweight status among children aged 2-4 years living in Chiang Khong District of  
Chiang Rai Province 

Methods: We conducted a cross-sectional study among children attending six child-care  
centers in Wiang Subdistrict, Chiang Khong District, Chiang Rai Province. The child’s current  
weight and height were reviewed from a growth record program. Parents responded to a  
questionnaire about nutritional knowledge and practices. 

Statistical analysis: Descriptive statistics was used to analyse population characteristics.  
Comparison between groups were analysed using Chi-Square test or Fisher’s Exact as  
appropriate.

Results: One hundred and seventy children were enrolled. In all, 52 (30.59%), 112 (65.88%)  
and 6 (3.53%) children were categorized as underweight, normal and overweight, respectively.  
Hill tribe was the only factor associated with underweight children. Parents of normal or  
overweight children had better knowledge than those of underweight children including the  
importance of daily breakfast, consuming milk daily, meat and eggs diet and having seasonal  
fruits instead of sweets or snacks. Accordingly, normal or overweight children received more  
appropriate daily nutrition compared with underweight children including daily breakfast,  
fruit, meat, eggs and iron-rich foods. 
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Conclusion: Nutritional knowledge and practices are important factors related to growth  
among children living at Chiang Khong District, Chiang Rai Province.

Keywords: underweight, day care center

Background
	 Currently, a report on the nutritional situation of Thai children described a double  
increase of undernutrition status children under 5 years (stunted 11% and wasted 5%)1.  
Undernutrition is an important factor affecting a child’s physical and mental development.  
In addition, undernutrition status children are more vulnerable to disease and death2.  For those  
reasons, good nutrition should be started from infancy to early childhood (1 to 5 years of age)3.  
Nutritional status of children aged 1 to 5 years is an important indicator of overall health and  
a fundamental influence to reach their full potential of child development.
	 Wiang Subdistrict of Chiang Khong District, Chiang Rai Province is an area of 
multinational populations living both in town and hill tribe areas. Although many child-care  
centers are located in this area, the nutritional status of children has not been well studied.  
The study aimed to determine the prevalence and associated factors of underweight status  
among children aged 2 to 4 years living in Wiang Subdistrict, Chiang Khong District of  
Chiang Rai Province. The result may be useful for planning guidelines to solve the  
underweight problem of children living in this area.

Methods
	 We conducted a cross-sectional study at six child-care centers in Wiang Subdistrict,  
Chiang Khong District, Chiang Rai Province. After obtaining parental consent, we reviewed  
the data collected of children aged 2 to 4 years from the INMU-Thai Growth Program including  
the child’s age, sex, height, and weight. We categorized children’s status in three groups,  
underweight, normal and overweight, based on weight index for age and height references  
of the Department of Health4. Parents or caregivers responded to the questionnaire about  
nutrition knowledge and food handling practices for their child. Levels of nutrition knowledge  
were classified as good, average and poor using total scores of 6 to 8, 3 to 5 and 0 to 2,  
respectively. Levels of food handling practices were classified as very good, good, average  
and need improvement using average scores of 3.25 to 4.00, 2.50 to 3.24, 1.75 to 2.49 and  
1.00 to 1.74, respectively.

Statistical analysis
	 Descriptive statistics was used to analyse population characteristics. Comparison  
between groups were analysed by using Chi-Square test or Fisher’s exact test as appropriate.

Results
	 In all, 170 children and caregivers were recruited from six child-care centers. Thirty-five  
(20.59%) and 135 (79.41%) were town and hill tribe populations, respectively. Children  
were categorized in three groups, 52 (30.59%), 112 (65.88%) and 6 (3.53%) as underweight,  
normal and overweight, respectively (Table 1).
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Table 1  Data of normal/overweight and underweight children 

Data Normal/overweight
n (%)

Underweight
n (%) P value*

Total children 118 52

Caregiver 0.700

	 Parents 97 (82.2) 44 (84.6)

	 Relatives or others 21 (17.8) 8 (15.4)

Age of caregiver (year) 0.578

	 < 30 49 (41.5) 21 (40.4)

	 30-39 39 (33.1) 16 (30.8)

	 40-49 16 (13.6) 11 (21.2)

	 > 50 14 (8.3) 4 (7.7)

Education of caregiver 0.289

	 High school or lower 58 (49.2) 30 (57.7)

	 Above high school 56 (47.5) 22 (42.3)

	 No data	 4 (3.4) 0 (0.0)

Sibling number 0.630

	 1 25 (21.2) 10(19.2)

	 2-4 79 (66.9) 33 (63.5)

	 < 4 14 (11.9) 9 (17.3)

Family income (Baht/month) 0.394

	 < 5,000 38 (32.2) 13 (25.0)

	 5,000-10,000 53 (44.9) 30 (57.7)

	 > 10,000 25 (21.2) 9 (17.3)

	 No data	 2 (1.7) 0 (0.0)

Population < 0.001

	 Town 35 (29.7) 0 (0.0)

	 Hill tribe	 83 (70.3) 52 (100.0)

Gender 54 (45.8) 25 (48.1) 0.868

	 Male

Birth weight (gram) 0.813

	 < 2,500 8 (6.8) 5 (9.6)

	 2,500 – 3,500 98 (83.1) 42 (80.8)

	 > 3,500 12 (10.2) 5 (9.6)

* Chi-square test
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	 No differences of family and child history were found between the normal/overweight  
and underweight groups. However, all underweight children were hill tribe people (Table 1).
	 The overall levels of knowledge did not differ between the normal/overweight and  
underweight groups. However, caregivers of underweight children exhibited significantly  
poorer knowledge on some items i.e. importance of daily breakfast and daily milk and protein  
intake for children and providing seasonal fruits instead of sweets or snack food (Table 2).
	 The overall levels of food handling practices did not differ between the two groups.  
However, caregivers of normal/overweight children followed nutrition principles significantly  
better than those of underweight infants especially providing everyday breakfast, fruit, meat,  
eggs and iron-rich foods (Table 3).
	 When we compared nutrition knowledge between caregivers living in town and hill  
tribes, no difference was found between the two groups. However, differences in food  
handling practices comprised eating breakfast and fruit daily (data not presented).

Discussion
	 Although related studies described the influence of family characteristics and child  
history on the nutritional status5-14, we found no differences of those factors between the  
normal/overweight and underweight groups in this study. However, one noticeable factor  
was all underweight children were hill tribe people, e.g., Hmong, Yao and Tai Lue, living in  

Table 2  Caregiver’s nutrition knowledge of normal/overweight and underweight children

Nutrition knowledge Normal/overweight
n (%)

Underweight
n (%) P value*

Total caregivers 118 52

Fat and vegetable or animal oils are not 
necessary for children 

69 (58.5) 32 (61.5) 0.738

Vegetables provide energy for the body 22 (18.6) 12 (23.1) 0.506

Flour, rice and sugar help to repair the worn 
parts of the body 

32 (27.1) 16 (30.8) 0.626

Breakfast is an important meal 116 (98.3) 47 (90.4) 0.017

Daily milk intake is suitable for the growth 
of children 

117 (99.2) 47 (90.4) 0.004

Meat and eggs are essential food for children 118 (100.0) 47 (90.4) 0.001

Children should have seasonal fruits instead 
of sweets or snacks

115 (97.5) 45 (86.5) 0.005

Eating fruit and vegetable is better for the 
digestive system

117 (99.2) 49 (94.2) 0.051

Levels of nutrition knowledge 0.592
	 -	Very good 75 (63.6) 30 (57.7)
	 -	Good 41 (34.7) 20 (38.5)
	 -	Poor 2 (1.7) 2 (3.8)

* Chi-square test
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Table 3  Caregiver’s food handling practice for normal/overweight and underweight children 

Food handling practice Normal/overweight
n (%)

Underweight
n (%) P value*

Total caregivers 118 52

The child eats 3 meals every day 96 (81.4) 36 (69.2) 0.063

The child eats breakfast every day 88 (74.6) 28 (53.8) 0.006

The child eats at least 3 scoops of rice or flour a day 64 (54.2) 24 (46.2) 0.322

The child eats vegetable every day 65 (55.1) 22 (42.3) 0.134

The child eats fruit every day 74 (63.7) 22 (42.3) 0.012

The child eats meat every day 79 (66.9) 26 (50.0) 0.030

The child drinks at least 1 glass or box of milk a day 97 (82.2) 37 (71.2) 0.082

The child eats at least 1 egg every day 69 (58.5) 17 (32.7) 0.003

The child eats foods containing iron e.g. 
liver, blood, etc.

28 (23.7) 5 (9.6) 0.030

Levels of food handling practice 0.174
	 -	Good-very good 116 (98.3) 50 (96.2)
	 -	Average-need improvement 	 2 (1.7) 2 (3.8)

* Chi-square test

the hills. These tribes had different family characteristics and lifestyle from people living in  
town. They often had many children and low incomes.  In addition, living in the hills may  
present a limitation in providing adequate nutrients for their children. 
	 This study demonstrated the effect of caregivers’ nutrition knowledge on food  
handling practices for children which corresponded to the results of related studies6,13. From  
that result, some issues should be emphasized, i.e., providing five main food groups of  
nutrients is essential for child growth and development and the importance of daily breakfast. 
	 From the above, we realized that providing nutrition knowledge for caregivers is the  
key success factor to modify food practice behavior and finally to solve the underweight  
problem. However, poverty and language barriers are challenging problems among hill  
tribes. Providing education using local language and monitoring food handling practices  
at home may provide solutions. In addition, nutritional support including daily breakfast  
and adequate food supplement should be provided at child-care centers.
	 Currently, there are some efforts to improve growth and nutritional status of children  
at these child-care centers, e.g., monitoring serial growth, supporting nutritional practices  
and providing education. Our study could not demonstrate any outcome of the activities  
performed due to the study design and time limitation. However, we believe that the result  
of this study will be the starting point revealing the underweight problem among children  
especially hill tribes living along the Thai border. Such evidence may lead to creating policies  
or guidelines to improve nutritional status and overall health of hill tribe children and those  
living along the Thai border in the future.
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