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Introduction: Nutritional status among adolescents is an important health indicator. The up-to-date informa-
tion about nutritional status and food consumption pattern in the remote rural area is required for the
effective public health intervention in the rural area of the country. The present study aimed to demonstrate
the prevalence of malnutrition, eating behavior and nutritional knowledge among secondary school students
in a remote rural area in Thailand.

Material and Method: Body weight and height data were collected from 298 secondary school students for
nutritional status calculation using the Institute of Nutrition Research, Mahidol University, INMU-Thaigrowth
program. Eating behavior and nutritional knowledge were observed by self-administrated questionnaires.
Results: The prevalence low height-for-age (<-25D) 6.1% and it was 0.7% for low weight-for -height (<-2SD).
Fruits (69%) and vegetables (79.4%) consumptions were in the high level. The authors found that the students
always consumed commercial snacks especially salted chips more often than regular Thai dessert (74.0% VS
52.3%). The inappropriate behavior found in the present study included always drinking caffeine beverage
(43.5%), always drinking alcoholic beverage (6.5%) and always consuming instant noodles (64.4%).
Conclusion: The prevalence of malnutrition was low among this population. The studied population had a
fair knowledge about nutrition. The authoes found that regular consumption of highly commercialized snack
products especially salted chips and instant noodles were ata high level in this remote rural area of Thailand.
The pattern of nutritional problems in Thailand may have changed in which a public health program for
children in rural areas of the country should recognize this transition.
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Nutritional status is one of the most impor-  the past two decades, the population in Thailand has
tant indicators for the health of the population. During  changed constantly in terms of socio-economic devel-
opment, lifestyles and dietary practices towards West-
Correspondence to: Areekul W, Department of Military and ernization particularly in urban areas"?. Food con-
Community Medicine, Phramongkutklao College of Medicine,  sumption behavior among adolescents is believed to
Bangkok 10400, Thailand. Phone/Fax: 0-2354-7733. continue into adulthood. Additionally,during this ado-
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lescent period the population begins to make their in-
dependent food choices®. Since the majority of the
population in Thailand is in rural areas, information
regarding dietary patterns and nutritional status among
adolescents in this population, therefore is essential
for further nutritional public health intervention. Ban
Nayao village is located in an eastern province of Thai-
land and has been established to be a teaching com-
munity of Phramongkutklao College of Medicine. The
village is more than 60 Kilometers from the nearest town.
The aims of this investigation were to study
the nutritional status, food consumption behaviors, as
well as nutritional knowledge among adolescents in a
remote rural area of Ban Nayao Village, Thailand.

Material and Method

A cross-sectional study was conducted
among 298 students in Ban Nayao Secondary School,
after informed consent processes in February 2003.
Volunteers body weights and heights were obtained
using standardized instruments. The information was
then analyzed for the nutritional status using INMU-
Thaigrowth Program, developed by the Institute of
Nutritional Research, Mahidol University. The com-
puter program used the data distribution of Thai chil-
dren from a Ministry of Public Health survey in 1995 as
the reference data. Standardized self-administrated
questionnaires for demographic data, food consump-
tion frequency during the past 3 months and nutri-
tional knowledge were used. Food items of the ques-

tionnaire were developed based on Food-Based
Dietary Guideline for Thai®. All data are presented as

Table 1. Demographic data and nutritional knowledge
of Secondary Students in Ban Nayao,
Chachoengsao Province, Thailand, 2003
(N=298)

Characteristics N %

Gender (298)

Male 134 45.0
Female 164 55.0
Family Income (Baht/month) (277)
1-4999 208 69.8
5000-9999 42 14.1
10000-14999 10 34
15000-20000 9 3.0
> 20000 8 2.7
Father’s Occupation (231)
Farmer 112 37.6
Laborer 103 34.6
Government employee 3 1.0
Merchant 13 4.4
Education Grade (298)
M1 131 44.0
M2 74 24.8
M3 93 31.2
Nutritional Knowledge (298)
Satisfied: Excellent 1 0.3
Satisfied: Good 77 25.8
Satisfied: Fair 154 51.7
Unsatisfied 66 22.1

Table 2. Nutritional status, height for age and weight for height, by sex compared with the standardized
national nutrition status for Thai population

Nutritional Status Male (%) Female (%) Total (%)

Height for Age
>+2SD 0 3(1.8) 3(1.0)
>+1.5SD - +2SD 4(3.1) 7(4.3) 11 (3.7)
-1.5SD - +1.5SD 103 (78.6) 137 (83.5) 240 (81.4)
-2SD - <-1.5SD 10 (7.6) 13(7.9) 23 (7.8)
<-2SD 14 (10.7) 4(2.4) 18 (6.1)
Total 131 (100) 164 (100) 295 (100)

Weight for Height
>+3SD 2 (1.5) 2(1.2) 4(1.4)
<+28D - +3SD 2 (1.5) 4(2.4) 6(2.0)
>+1.5SD - +2SD 1(0.8) 2(1.2) 3(1.0)
-1.5SD - +1.5SD 119 (90.8) 150 (91.5) 269 (91.2)
-2SD - <-1.5SD 6 (4.6) 5(3.0) 11 (3.7)
<-2SD 1(0.8) 1(0.6) 2(0.7)
Total 131 (100) 164 (100) 295 (100)
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frequency and percentage. Data analyses were per-
formed using SPSS version 11.5. The study protocol
was approved by the Royal Thai Army Medical De-
partment Ethical Review Committee.

Results

The demographic data is shown in Table 1.
The students age ranged from 12-15 years old. Most
of the students fathers were farmers and laborers.
These parents generally had a low income and educa-
tion level. There were 4 levels, i.e, excellent, good, fair
and poor of nutritional knowledge. More than 26% of
the students had a nutritional knowledge of good or
excellent .

Nutritional status of the students by gender
is shown in Table 2. In terms of height-for-age, 81.4%
of the students were in the normal range (-1.5SD -
+1.5SD). Additionally, 6.1% of the students were be-
low-2SD of the standard Thai population while only
1% was above +2SD of the standard population. Among
male adolescents, the authors also found that 10.7% of
them were below -2SD. In terms of weight-for-height,
91.2% of the students were in the normal range (-1.5SD
- +1.5SD). Moreover, 3.4% of the students were
above +2SD of the standard population and 0.7% of
the students were below the -2SD level.

There were 15.8% of the population who
skipped breakfast and 8.1% had a meal before sleep-
ing. Additionally 55.4% of the study population con-
sumed raw meat products. Food consumption behav-
iors among the students are shown in Table 3. The
prevalence of usually drinking milk behaviors were
26.4%, 38.1% and 55.5% for UHT cow milk, flavored
milk and yogurt milk, respectively. Regular fruit and
vegetable consumption was prevalent in the rural popu-
lation. Salted flavored chips that usually contain mono-
sodium glutamate were popular in this population (al-
ways consumption; 74.0%), which was higher than tra-
ditional Thai desserts (always consumption; 52.3%).
The results showed that 43.8% and 63.3% of the stu-
dents regularly drank sweetened fruit juice and car-
bonated soda beverage, respectively during the past 3
months. While there were 43.5% and 6.5% of the stu-
dents who preferred drinking caffeine and alcoholic
beverages, respectively.

The students regularly received protein
sources from eggs (56.2%), fresh water fish (51.6%),
beef or pork meat (45.2%), poultry meat (31.7%), sea-
food (31.3%) and nuts (19.2%). In addition, the authors
found that the students usually consumed meatballs
at a relatively high level at 62.1%. The authors also
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found that 64.4% of the adolescents in this remote ru-
ral area consumed instant noodles regularly.

Discussion

There was a low prevalence of malnutrition
either over or under-nutrition in this adolescent popu-
lation residing in a remote rural area of Thailand. From
height-for-age data which reflects long term nutritional
conditions the authors found that 6.1% of these ado-
lescents were lower than the -2SD level of the standard
population especially among male adolescents in which
more than 10% had low height-for-age (<-2SD of the
standard population). The finding suggested that there
might be an increased risk of frequent and early expo-
sure to adverse conditions such as illness and/or inap-
propriate feeding practices in this remote rural area in
the past. However, from the weight-for-height data
which reflected the recent nutritional level of the popu-
lation, the authors found that both genders of these
adolescents had low prevalence of low weight-for-
height. This result reflected the improvement of nutri-
tional condition in this area recently. Over-weight was
still not a problem of this population since only 3.4% of
them were higher than +2SD level of the standard popu-
lation. The problem of over-nutrition in the future would
depend on the concurrent dietary behavior in this com-
munity.

Almost 16% of the studied population re-
ported that they always skipped their breakfast which
was relatively lower than other reports from another
part of the country in which the rate of skipping break-
fast was 42.6%. There were several reports showing
the important of breakfast on cognitive function of
young people®®,

The data in the present study showed that
the habit of milk drinking everyday was not low in this
remote area of Thailand. Yogurt and flavored milk were
popular among the studied population even though it
seemed to have less nutrient content compared to natu-
ral milk. Only 34.5% of the students drank soybean
milk that has more nutrients and is easy to self prepare.
Therefore, the promotion campaign of milk drinking in
this adolescent group is still relevant for this popula-
tion. For other beverages, students in the present study
preferred drinking flavored, colored, or sweetened fruit
juice everyday. In addition, 8.2% and 6.5% of the chil-
dren preferred drinking caffeine and alcoholic bever-
ages that seemed not to have any benefit and could
lead to risky behavior among alcoholic drinkers.

The present study found that students tended
to have vegetable and fruit everyday. This could be
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Table 3. Dietary behaviors and prevalences of under-nutrition and over nutrition among Secondary School

Students in Ban Nayao, Thailand

Eating Behaviors Weight for Height Weight for Height Total (%)
<-1.5SD (%) > +1.5SD (%)
Milk
UHT cow milk
Always 3@4.1) 2(2.7) 74 (26.4)
None / sometimes 10 (4.9) 11 (5.3) 206 (73.6)
Flavored Milk
Always 43.7) 8(7.5) 107 (38.1)
None / sometimes 9(5.2) 5(2.9) 174 (61.9)
Yogurt Milk
Always 9 (5.8) 6(3.9) 156 (55.5)
None / sometimes 4(3.2) 7(5.6) 125 (44.5)
Soy Milk
Always 5(5.2) 6(6.2) 97 (34.5)
None / sometimes 8(4.4) 7(3.8) 184 (65.5)
Fruits & Vegetables
Fruits
Always 9 (4.6) 8(4.1) 194 (69.0)
None / sometimes 4(4.6) 5(5.8) 87 (31.0)
Vegetables
Always 10 (4.5) 11 (4.9) 223 (79.4)
None / sometimes 3(5.2) 2(3.5) 58 (20.6)
Snacks
Fried Thai dessert
Always 9(6.1) 8(5.4) 147 (52.3)
None / sometimes 4(3.0) 5@3.7) 134 (47.7)
Chips
Always 12 (5.8) 11 (5.3) 208 (74.0)
None / sometimes 4(5.5) 2(2.7) 73 (26.0)
Beverage
Sweetened fruit juice
Always 43.3) 7(5.7) 123 (43.8)
None / sometimes 9(5.7) 6(3.8) 158 (56.2)
Chocolate with condensed sweeten milk
Always 2(1.7) 8(6.7) 120 (42.7)
None / sometimes 11 (6.8) 5(@.1) 161 (57.3)
Soda
Always 10 (5.6) 9(5.1) 178 (63.3)
None / sometimes 3(2.9) 4(3.9) 103 (36.7)
Alcohol
Always 0(0.0) 1(5.6) 18 (6.4)
None / sometimes 13 (4.9) 12 (4.6) 263 (93.6)
Meat & Meat Product
Beef or Pork
Always 8(6.3) 9(7.1) 127 (45.2)
None / sometimes 5(3.3) 4(2.6) 154 (54.8)
Poultry
Always 5(5.6) 6 (6.7) 89 (31.7)
None / sometimes 8(4.2) 73.7) 192 (68.3)
Sea food
Always 4 (4.6) 4 (4.6) 88 (31.3)
None / sometimes 9(4.7) 9(4.7) 193 (68.7)
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Eating Behaviors

Weight for Height
<-1.5SD (%)

Weight for Height
> +1.5SD (%)

Total (%)

Fresh water fishes
Always
None / sometimes
Meatballs
Always
None / sometimes
Others
Preserved food
Always
None / sometimes
Instant noodles
Always
None / sometimes
Nuts
Always
None / sometimes
Eggs
Always
None / sometimes

6(4.1) 6(4.1) 145 (51.6)
7(5.2) 7(5.2) 136 (48.4)
11 (6.3) 11 (6.3) 174 (62.1)
2(1.9) 2(1.9) 106 (37.9)
5(5.9) 6(7.1) 85(30.2)
8 (4.1) 7(3.6) 196 (69.8)
12 (6.6) 10 (5.5) 181 (64.4)
1(1.0) 3(3.0) 100 (35.6)
4(7.4) 1(1.9) 54(19.2)
9 (4.0) 12 (5.3) 227 (80.8)
9(5.7) 8(5.1) 158 (56.2)
4(33) 5(4.1) 123 (43.8)

due to the native northeastern food habit that vegetables
are always included in their meals. For protein sources,
eggs, fish and meat shared a higher proportion than
poultry meat, while seafood shared the lower propor-
tion that may be due to the geographic constraint.
Various kinds of meatballs (pork, chicken, fish or beef)
were one of the other most popular protein sources for
students (62.1%) which should be due to the low cost
of this snack. These protein sources should be further
studied for their nutrients or compositions to show
whether they were suitable for students or not.

For some instant foods, about 65% of the
children preferred eating instant noodles everyday, and
only 28.3% of other sources of nutrients (vegetable or
meat) were included before eating (data not shown).
Normally instant noodles are usually the food for
special circumstances e.g. camping or traveling but
nowadays they have become more and more a regular
carbohydrate source of the Thai population even in
remote areas. There was a high proportion of the
students who consumed commercial salted chips which
usually contains monosodium glutamate. Through their
strong advertising and marketing, this products then
has high market share for snacks among adolescents
not only in urban areas but has also extended to
remote rural areas already. The popularity in this
community was even higher than the Thai desserts.
This investigation found that 45.2 % of students had
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raw meat; this increases the chance of microbial and
helminthes contamination. Health education to change
the behavior of eating uncooked meat should be of
greater concern

The number of students having fair nutritional
knowledge was about 51.7% and having poor
nutritional knowledge was about 22.2%. This could
be the reason for all the improper eating habits in this
population. The present study showed that 23.1%
of the students that had on under-nutrition problem
also had poor nutritional knowledge. It should be
suggested that health education on nutrition should be
encouraged among this young population who are
starting to make their own food chioce which could
lead to more appropriate eating behavior in the long
term.

Conclusion

The prevalence of malnutrition was low among
the studied population as they had a fair knowledge
about nutrition. The authors found that regular
consumption of highly commercialized snack products
especially salted chips and instant noodles were at a
high level in this remote rural area of Thailand.
The pattern of nutritional problems in Thailand may
have been changed in which public health programs
for children in rural areas of the country should
recognize the transition.
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