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Abstract

Previous surveys have suggested that preschool children in the North and Northeast of
Thailand are at risk of inadequate vitamin A nutriture. Therefore, vitamin A status was assessed
in 996 children aged 2-6 years in the North and Northeast Thailand during the dry (Feb.-April)
and rainy (Sept.-Nov.) seasons. Approximately 1 per cent of samples during both periods exhibited
serum retinol concentrations below 10 mcg/dl with means (x SD) concentration of 29+9.8
mcg/dl in the dry season and 37415.4 mcg/dl in the rainy season. About one fifth of the studied
children showed abnormal CIC and depleted liver stores (RDR > 20%). High risk areas were
ranked and corresponded well by these 2 indicators. Therefore, it is concluded that the magnitude
of the problem estimated by RDR and CIC are a more precise measurement of marginal vitamin
A status than serum vitamin A leve! alone and about one-fifth of preschool children in the North
and Northeast regions of Thailand experience subclinical vitamin A deficiency.

In 1960, the first large scale nutrition
survey conducted by the Interdepartmental Com-
mittee on Nutrition for National Defense (ICNND)
identified vitamin A deficiency as one of the
major nutrition problems in Thailand(1). A study
in Chiang Mai in early 1970 showed that more
than 50 per cent of children with severe PEM
exhibited xerophthalmia and about 10 per cent
developed keratomalacia(2). Subsequently vitamin
A deficiency was included in the Fourth National

Food and Nutrition Development Plan for the
period 1977-1981(3), Later, several small scale
surveys indicated that there has been a high
incidence of subclinical vitamin A deficiency
among preschool and school children. Moreover,
a survey in 1973 revealed that the average vita-
min A intake of preschool children in Ubon Rat-
chathani province was only one-tenth to one-half
the US recommended dietary allowance (RDA)3).
A biochemical study, measuring serum vitamin A
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concentrations in young children and lactating
mothers of northeastern villages during 1977-1978,
identified vitamin A deficiency as a public health
pro-blem(3). It was reported in a 1985 prevalence
study conducted in Sakon Nakhon province that
12.7 per cent of rural preschool children expressed
deficient serum vitamin A concentration(*). Since
it has been strongly suggestive that vitamin A
deficiency even in subclinical level, shadows a
significant impact upon a child's health®-7), the
extent of the problem, particularly in the high risk
areas in Thailand, needs a thorough investigation.
The objective of this study was to determine the
prevalence of vitamin A deficiency in young chil-
dren residing in the north and northeast Thailand
by using clinical examination, functional and bio-
chemical assessments.

SUBJECTS AND METHOD
Studied Samples

Population studied : 2-6 years old, pre-
school children of the north and northeast regions
of Thailand.

Sample size : It was assumed that the
probability of finding pre-school children with
vitamin A deficiency is 0.1, the accuracy of esti-
mation is 0.05 with the alpha error of 0.05, the
sample would be at least 217 per region per sea-
son. Thus, the total sample size for this project
was approximately 900-1,000.

Site selection : A multi-stage sampling
technique was employed using the following pro-
cedure : )

1. Forty districts in each region with a
high prevalence of malnutrition among pre-
schoolers was the sampling frame.

2. Five districts were randomly selected
from the sampling frame; 2 sub-districts were ran-
domly selected from each district then 2 villages
were randomly selected from each sub-district.

3. Ten to fifteen children in each village
were randomly selected from the lists of names
of all children which were reported by the pro-
vincial health office.

Time schedule :

All data were collected during two 3
month intervals in 1990:

1. February-April (dry season)

2. September-November (toward the end
of the rainy season)
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Parameters assessed :

1. Anthropometry : Weight : Height : Mid-
arm circumference.

2. Clinical signs : Malnutrition : Xeroph-
thalmia.

3. Biochemical indices : Serum vitamin
A : Relative dose response (RDR).

4. Functional : Impression cytology.

5. Morbidity record : History of night-
blindness : Acute diarrhoea : Acute res-
piratory tract infections.

Methodology

1. Children free of chronic or hereditary
diseases received complete anthropometric mea-
surements which included weights, heights, and
mid-arm circumferences. This was conducted by
well-trained field assistants.

2. Children were given a physical exami-
nation by medical teams consisting of a physician,
nurse, research scientists, and trained field assis-
tants. Special emphasis was placed upon the eye
signs of vitamin A deficiency or xerophthalmia.
For a history of night blindness, the response from
children's mothers to a questionnaire containing
descriptions of night-blindness symptoms in com-
mon local terms was obtained.

3. In both seasons, 1-1.5 ml of blood was
collected from the antecubital vein. Blood samples
were kept cool and covered with aluminum foil
in an ice box. Blood samples were centrifuged
each night at the community hospital laboratory
to separated serum. All serum samples were trans-
ported in an icebox containing dry ice to the
Institute of Nutrition Mahidol University (INMU).
Serum vitamin A concentrations were determined
by a modification of the method of Bieri et al(®)
using High Performance Liquid Chromatography
(HPLC). The relative dose response test (RDR)
was used to assess marginal vitamin A deficiency
as validated by liver reserves below a critical
level.

The RDR was performed in a 20 per cent
random sub-sample of all selected children or
approximately 180-200 samples, following the con-
sent of their parents.

4. A cytology examination of conjuncti-
val epithelium (CIC) was used as another procedure
to functionally detect subclinical vitamin A defi-
ciency. This technique was performed by well-
trained research scientists in a randomly selected
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20 per cent (different sample from those assessed
by the RDR) of all children (180-200 samples).

5. Information on illness history, diet,
and socio-economic status was obtained from
mothers or child caretakers.

RESULTS

From morbidity records obtained, there
was 3.1 per cent of night blindness in the dry sea-
son compared to 2.2 per cent in the rainy season.
Specific symptoms of acute respiratory tract infec-
tion and acute diarrhoea occurred in the past 2
weeks revealed 10.8 per cent and 49.5 per cent
morbidity rate in the dry season compared to 6.7
per cent and 53.7 per cent in the rainy season
respectively.

The clinical examination assessed by a
medical doctor with particular attention to signs
and symptoms of vitamin A deficiency indicated
the point prevalence of 1 per cent of suspected
Bitot's spot during the dry season and 0.6 per
cent of conjunctival xerosis in the rainy season.

The distribution of serum retinol concen-
tration among subjects in both periods is shown
in Fig. 1. In the rainy season the distribution curve
tended to shift to the right with a mean+S.D. of
serum retinol = 37+15.4 mg/dl compared to those

5 NUMEBER OF SUBJECTS

Table 1. The distribution of serum retinol by sea-
son in the same subjects.

Serum retinol (mcg/dl)

Serum Retinol Feb. - Mar. Sep. - Oct.

(mcg/dl) No. % No. %

< 10 0 0.0 0 0.0
10.1 - 15 12 5.7 3 14
15.1 - 20 18 8.5 8 38
20.1 - 25 51 2.0 32 15.1
251 - 30 40 18.8 31 146
30.1 - 35 42 19.8 39 18.4
351 - 40 29 137 34 16.0
40.1 - 45 3 1.5 23 10.8
> 45 17 8.0 42 19.8
Mean 289 36.9

SD 9.9 14.9

in the dry season with a mean+S.D. of serum reti-
nol = 2949.8 mg/dl. During both seasons only 0.6
per cent of subjects, whose serum retinol fell in
deficient level (< 10 mcg/dl). When the level of
serum retinol in the same cases during both sea-
sons was considered, there were significant in-
creases in the serum retinol level in the rainy sea-
son as shown in Table 1 and Table 2.
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Table 2. Distribution of serum retinol by season in
the same subjects.
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Table 3. Relationship between per cent RDR and
serum retional.

Number of studied sample

Serum retinol Feb. - Mar. Sep. - Oct.

(mcg/dl)

< 20 30 12

20 - 30 91 63

> 30 91 138
212 212

Chi-square = 16.56; p = 0.00

The result of RDR and CIC assessment
by provinces in each region is shown in Fig. 2.1
and Fig. 2.2. The percentage of vitamin A deficient
subjects classified by RDR > 20 per cent and
abnormal CIC corresponded very well in both
regions. The severity of vitamin A deficiency could
be ranked by these two indicators. The relation-
ship between RDR and serum retinol is shown in
Table 3. There was significant difference of means
of serum retinol among the subjects whose RDR
< 20 per cent compared to those whose RDR > 20
per cent during both seasons. The result of all
assessments conducted in the study suggested that
vitamin A status among preschool children in high
risk areas was better during the rainy season than
during the dry season.

DISCUSSION

To our knowledge, this “study represents
the first time biochemical (RDR) and functional
(CIC) parameters have been conducted together.
The purpose of this study was to determine the
prevalence of vitamin A deficiency in young chil-
dren residing in the north and northeast Thailand
by different methods of assessment.

The serum retinol level less than 10 mcg/
dl was found in 0.6 per cent among the studied
children during both seasons compared to the
study in 1988 by the Nutrition division in which
3 per cent of studied children exhibited low serum
vitamin A®). However, 14 per cent and 7 per cent,
by dry and rainy season respectively, of the sub-
jects showed low serum retinol level (10-20 mcg/
dl). By serum retinol level it was not clearly
suggestive of the vitamin A deficiency status
among preschool children in this study. By using

Serum retinol (mcg/dl)

Dry season Rainy season
Mean + SD
RDR < 20% 305 + 89 38.0 + 125
(n = 67) (n = 66)
RDR > 20% 252 + 109 308 + 119
(n = 17) (n = 18)
t-test; p-value : 2.13; 0.04 2.18;0.03

RDR and CIC as the indicators, about 20 per
cent or one fifth of the samples showed RDR
> 20 per cent and abnormal CIC which indicated
depleted stores of vitamin A in the liver and abnor-
mal conjunctival epithelium respectively. It could
be concluded that about one-fifth of pre-schoolers
in the north and northeast region experienced
subclinical or marginal vitamin A deficiency status
which could not be detected by using serum reti-
nol level alone. By these two parameters the level
of severity in areas where the survey was done
could be clearly identified. Therefore, they would
be the most sensitive methods to assess vitamin
A status particularly in areas where frank symp-
toms of deficiency were rarely detected. The sig-
nificant difference of means of serum retinol
among the subjects whose RDR < 20 per cent
compared to those whose RDR > 20 per cent
showed some relationship between serum retinol
and RDR. By the history of night blindness and
clinical assessment by a medical doctor the real
picture of vitamin A status among the studied
samples was not clearly seen. However, by his-
tory of night blindness, morbidity records of spe-
cific infectious diseases (ARI and diarrhoea), phy-
sical examination could reflect the general nutri-
tional status which could lead to identify the risk
group, risk period and risk area. For a better view
it was suggestive from this study that biochemi-
cal and functional parameters must be conducted
along with the conventional method to detect sub-
clinical or marginal type of vitamin A deficiency
which need to have some specific interventions
for the prevention of the worse condition of defi-
ciency. The preventive approach suggested should
be in the form of vitamin A supplement by means
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Fig. 2.1 Per cent vitamin A deficiency by provinces RDR CIC and serum retinol in the North region ; dry
season.
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of improving dietary intake of vitamin A rich foods
among preschool children and providing nutrition
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education emphasizing an increased intake of vita-
min A rich diet among mothers.

(Received for publication on January 25, 1996)
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