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A cross-sectional survey was conducted in Maecham district, Chiang Mai. The objective 
was to determine the magnitude of nutritional problems in children aged 1-24 months, both of 
hill-tribe and Thai communities, where breast-feeding is highly prevalent. Three hundred and fifty 
nine children were recruited, 252 were hill-tribe (Karen and Lahu), and 107 .were Thai children. 
Anthropometric measurements were taken and mothers were interviewed. In a group of hill-tribe 
children, the prevalence of malnutrition (Z score of weight for age < -2) was 25.0 compared with 
12.1 per cent for Thai children (p <0.01). The prevalence was highest in children aged between 
12-24 months. This corresponded to the time children were weaned. The prevalence of stunting 
(Z score of height for age< -2) in hill-tribe and Thai children was 25.4 and 12.1 per cent respec­
tively (p <0.01). There was no significant difference of wasting (Z score of weight for height< -2) 
between hill-tribe and Thai children, 9.1 and 8.4 per cent respectively. The mean (SD) Z scores of 
weight for age, weight for height, and height for age for both groups declined significantly as 
the age increased (p <0.001). In conclusion, this study revealed the nutritional problems of young 
hill-tribe children were more severe than those of Thai children. The factors that could be related 
with this, were socioeconomic status, as also genetics, as well as cultural beliefs concerning child 
raising. Such ethnic minorities therefore should be considered as special cases in programs of 
health and nutrition promotion. 
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Malnutrition in children is still an impor­
tant public health problem in Thailand(!), particu­
larly among hill-tribe ethnic minorities living in the 
North. There seem to be several explanations for this 
existing problem among this population, for exam­
ple: culture and belief; way of living and childcare 
and low literacy of women. Apart from these, health 
services provided to hill-tribe communities are also 
not able to fully cover the country, as it is difficult 
to reach them, especially in the remote highlands. 
Health promotion and disease prevention programs 
such as growth monitoring, immunization, antenatal 
care, health education, etc. were launched and have 
been promoted via the primary health care system 
for many years, but the achievements are still low 
in some particular areas. Most of the children in 
these communities are breast-fed in the first year 
of life. It is also not uncommon for some children 
to be breast-fed until the age of two years. This 
study aimed to demonstrate the magnitude of the 
nutritional problem and to describe patterns of 
breast-feeding and weaning practices in hill-tribe 
children aged 1-24 months old. This was compared 
with Thai children living in the same area. 

METHOD 
A cross-sectional survey was conducted in 

Chiang Mai, Thailand from December 1998 to 
March 1999, as part of a research study to evaluate 
vitamin A status in lactating women. The three sub­
districts in Mae Cham district, identified for the 
survey by local public health officials, were around 
150 kilometers from the heart of Chiang Mai. All 
the children (approximately five hundred) aged 1-24 
months were invited to take part in the study. Chil­
dren with congenital heart diseases, prematurity and 
severe congenital anomalies were excluded. Mothers 
or care-givers were interviewed in local dialects by 
community health workers for the following infor­
mation: date of birth, illness in the past month, 
immunization, feeding practice, breast-feeding and 
weaning time, food supplementation as well as the 
history of pregnancy and delivery. Children were 
examined and measured for weight, height, and 
upper arm circumference. The Salter scale was used 
for weighing and weight was recorded in kilo­
grams. The Starters measure mat, recommended by 
the Child Growth Foundation, UK was used to record 
length in centimeters. The nutritional status of chil­
dren was compared to the WHO reference popula­
tion(2). Data management and analysis was per-
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formed in Epi Info program version 6. Malnutrition 
was determined by the standard deviation score (Z 
score) of weight for age less than -2. Wasting and 
stunting were defined by the Z scores of weight for 
height and height for age less than -2, respec­
tively(3). Mean Z scores were compared among 
different age groups. The statistical test for signifi­
cance; a t-test was used to test the different of mean 
Z scores, and a Chi-square test was used for the 
comparison of the prevalence of malnutrition, wast­
ing and stunting between the groups. 

RESULTS 
Four hundred and five children partici­

pated. This number was approximately 85 per cent 
of the overall initial number of children. Forty-six 
out of 405 were excluded as some data were miss­
ing and the records were not complete. The total 
number of children analyzed was then 359. Two 
hundred and fifty-two of them were hill-tribe (Karen 
and Lahu ethnic groups), and 107 were Thai chil­
dren. Mean age (SD) of the hill-tribe children was 
11.9 (6.3) months compared to 12.0 (6.7) for Thai 
(p >0.05). Seventy-four per cent of hill-tribe mothers 
were not educated compared to 11.2 per cent that of 
Thai women (p <0.001), however, both groups were 
not significantly different in level of economic status. 
Thirty-eight per cent of hill-tribe mothers had more 
than 2 children compared to 6.5 per cent for Thai 
mothers (Table 1 ). 

The mean birth-weight (SD) of hill-tribes 
was 2,780.8 (502.5) grams compared to 2,916.5 
(468.9) grams for Thai children (p <0.05). Patterns 
of feeding and age at first supplementing food and 
weaning are shown in Table 2. Eighty-nine per cent 
of hill-tribe children were still breast-fed compared 
to 59.8 per cent for Thai children (p<O.OOOl). In a 
group of children aged less than six months, 45.8 
per cent were exclusively breast-fed compared to 
55.2 per cent for Thai. The mean age of children for 
first supplementary food was not significantly dif­
ferent between the groups. The mean Z scores of 
weight for age, weight for height and height for age 
are presented in Table 3. They all declined signifi­
cantly as the age increased (p <0.001). The mean (SD) 
mid-arm circumferences of hill-tribe and Thai chil­
dren were 13.6 (2.96) and 14.4 (2.08) centimeters 
respectively (p <0.001). The prevalence of malnutri­
tion for hill-tribe children was 25.0 per cent com­
pared to 12.1 per cent for Thais (p <0.01). It was 
shown that malnutrition in hill-tribes was highest, 
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Table 1. Maternal characteristics of the study population. 

Characteristics 

Mean (SD) age of children (months) 
Mean (SD) age of mothers (years) 
Mean (SD) maternal paritya 
Mother with 3 or more children (%)b 
Mother with no education (%)b 
Mothers with very low economic status(%) 

a P-value <0.05; b P-value <0.001 

Hill-tribe 
(n=252) 

11.9 (6.35) 
25.3 (6.38) 
262(1.64) 

38.5 
74.0 
40.1 

Thai 
(n=l07) 

12.0 (6.74) 
26.7 (6.00) 
1.69 (0.75) 

6.5 
11.2 
31.1 

Table 2. Breast feeding and food supplementation in children. 

Feeding pattern 

Still breast-feeding(%)* 
Exclusively breast-feeding in the first 6 months(%) 
Mean (SD) age for first supplementary food (months) 
Mean (SD) age for weaning breast milk (months) 

* P-value <0.0001 

Hill-tribe 
(n=252) 

893 
45.8 

3.8 (4.38) 
11.5 (6 16) 

Thai 
(n=I07) 

59.8 
55.2 

3.7 (1.84) 
10.7 (3 89) 

Table 3. Mean Z-scores of weight for age, weight for height and height for age. 

Age Mean (SD) of Z-scores 
(months) No. Weight for age* Weight for height* Height for age* 

1-5 88 0.12 (1.14) 
6-11 95 -0.91 ( 1.23) 
12-17 94 -1.64 (0.94) 
18-24 82 -1.43 (097) 

Total 359 -0.97 ( 1.27) 

* P-value <0.001; WHO reference population. 

49.3 per cent in children aged between 12-17 
months (Fig. 1). For Thai children, the highest pre­
valence of malnutrition was 22.2 per cent in chil­
dren aged 18-24 months. Twenty-five per cent of 
hiii-tribes were stunted compared to 12.1 per cent 
for Thais (p <0.01). There was no significant dif­
ference in prevalence of wasting between the 
groups, 9.1 and 8.4 per cent respectively (Table 4 ). 

DISCUSSION 
This study revealed the magnitude of nutri­

tional problems among young children living in a 

0.50 (I 25) -0.39 ( 1.32) 
-0.43 ( 1.30) -0.66 ( 1.32) 
-0.97 (0.99) -1.38 (1.47) 
-0.70 (1.33) -1.65 ( 1.38) 

-0.40 (1.34) -1.01 (1.46) 

remote area where breast-feeding practice is highly 
prevalent. Although it could not represent ail the 
children in Chiang Mai Province, at least it has 
shown that the problems are more serious in the 
hiii-tribe ethnic minorities, compared to the Thais 
living in the same area. Hiii-tribe children were 
more likely to have lower weight at birth and to be 
twice more malnourished than Thais during the first 
two years of life. The result suggested that malnutri­
tion was at its highest prevalence in children aged 
between 12-24 months. This corresponded to the 
time children were weaned. It is possible that in 
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Table 4. Prevalence of malnutrition, wasting and stunting. 

Prevalence Hill-tribe Thai 

(%) (N=252) (N=i07) P-value 

Malnutritiona 25.0 12.1 0.006 

Wastingb 9.1 8.4 0.828 

StuntingC 25.4 12.1 0.005 

a z score of weight for age less than -2; b Z score of weight for height less than -2; 
c Z score of height for age less than -2. 

Per cent 
60.0 

30.0 

20.0 

10.0 

0.0 

49.3 

1.7 
0.0 

1-5 6~1 12~7 18-24 
Age group (months} 

Fig. 1. Prevalence of malnutrition by age : Hill-tribe and Thai children. 

poor commumttes, the complementary food at the 
weaning period is limited(4). This is supported by 
previous studies, which demonstrated the relation­
ship of prolonged breast-feeding without appro­
priate food supplementation and malnutrition in 
children(5). Our study showed the differences of 
some maternal factors between the two groups; 
number of children in a family and maternal educa­
tion, which could be related with their child nutri­
tion(6). However, cultural beliefs and practices of 
child raising, as well as genetics, may have some 

effect on child growth(7). In conclusion, as the 
result showed the nutritional problem was most 
obviously seen in hill-tribes, therefore, these ethnic 
minorities should be considered as special cases for 
programs of health and nutrition promotion. 
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