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Introduction 1 Iron deficiency anemia (IDA) affects the learning process and natural
resistance of a child. The prevalence of IDA among pre-school
population in Thailand has not been known since 1991.

Objective *  To determine the prevalence of anemia and IDA of pre-school children
in Krabi province as well as evaluate-whether IDA is a significant

health problem of southern pre-school-children.

Setting * Rural areas of Krabi Province
Researchdesign : A cross-sectional prospective study
Materials 1 Healthy rural-children 1-4 years.from 8 districts in Krabi selected by

cluster sampling ‘with probability. to size between July 2001 and
February 2002. Those who were malnutrition (second.to third degree),
or-had chronic illness, malaria, prematurity and blood dyscrasias
were excluded.

Methods * Hemoglobin and serum ferritin levels of 300 venous blood samples
(166 boys, 134 girls) were determined. The results were compared

based on age and genders.

* Department of Social and Preventive Medicine, Krabi Provincial Hospital

** Nursing Department, Krabi Provincial Hospital
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Results : The prevalence of anemia is 28 % (boys 63.1 %, girls 36.9 %).
The prevalence in boys higher than girls with no statistical significance
[Odd Ratio = 0.64 (0.37-1.12)]. IDA of the anemic children and
the most severe IDA was found, 563.6 % and 2.4% respectively.
The prevalence of IDA in both sexes was highest at two years old.
The difference of IDA prevalence in both sexes was statistically
significantly decreased when the age increased (p-value = 0.006).

Conclusions : IDA in Krabi was moderately severe, both in boys and girls.
The high prevalence of IDA among anemic groups and its highest
prevalence at two years old are identified. IDA prevention programs
should be launched and target for children before one year old and
continue until they reach two years old. Proper therapeutic program
should be considered with children within five years old who are
anemic.-The remaining research-agendas to assess and quantify

other causes of anemia are required.
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Iron deficiency anemia (IDA) is the most
common type of anemia worldwide." It is recognized
as a major public health problem throughout the world
because of its adverse effects, especially among
young children. Its adverse effects are: impaired
cognitive function, increased morbidity and child
growth defects, reduced physical work capacity and
productivity and lower cellular immunity. *® This
impairment is irreversible in children even though their
iron status has become normal. The epidemiological
data of IDA among young children in many reports
showed high prevalence and mostly above 10 %, e.g.,
13.7 % (Jerusalem) ®, 23 % (England) ¥, and 69 %
(Egypt)."” The prevalence varies from country to
country due to nutrition, child rearing pattern and
genetic backgrounds. IDA in southern Thailand is a
complex situation especially among young children
because of a mixture of hemoglobinopathy genes
and ovalocytosis.""” Since1991, no observed data of
IDA in southern Thailand has been reported. This
assessment gives new data of IDA in children living
in southern Thailand.

This paper reports the prevalence of anemia
and IDA in pre-school children at the age of 1 to
4 years old in Krabi Province, southern Thailand.
The assessment was done between July 2001and

February 2002.

Materials and Methods
Study type and site
This study was done in the rural areas of all

8 districts of Krabi Province, southern Thailand.

Target Population

The target population was pre-school children
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aged 1 to 4 years old who were healthy. Children who
were malnutrition (second to third degree) and those
who had chronic illness, malaria and blood dyscrasias
as well as those with history of prematurity were
excluded. Children with history of illness within
2 weeks before the study started, or had blood

transfusion or iron supplement were also excluded.

Sampling

A cluster sampling with probability proportional
to size technigue was used to select target population.
Thirty enrolled village clusters were randomly selected
then ten children were chosen from each cluster.
Children with exclusion criteria were selected out during
random sampling were done and new children with
inclusion criteria were randomly chosen until the
participants in each cluster reached ten. This sample
size ensured with the probability of 95 % that the
estimated prevalence would be within 5 % of the true
prevalence, irrespective of the prevalence value and

assuming a design effect of 1.2.

Data Collection

Parents or caregivers were face-to-face
informed about the study protocol of blood samples
drawn from their children. Three hundred rural children
were recruited in the study.-All children had their
parents’ consent forms signed before they participated
in the study. Field activities were performed from July
2001 to February 2002. Venous blood samples were
drawn from peripheral veins of each subject, and Hb
and serum ferritin were measyred. The children were
interviewed for their history; physical examinations
were done to confirm that they had no conditions of

exclusion criteria.
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Diagnostic criteria

Levels of anemia were classified as : severe,
moderate, and mild, based on their hemoglobin (Hb)
concentration in the blood samples and according to
criteria developed by the World Health Organization
(WHO). Hb less than 11.0 gm/dL was the cut-off value
for anemia. Serum ferritin (SF) less than 12 gm/dL
was the cut-off value for ID. The condition occurred
with anemia was considered IDA. Hb less than 7.0

gm/dL were considered severe anemia.

Data Analysis

Hb concentrations and serum ferritin levels
of three hundred venous blood samples were
measured. Automated cell analyzer at Krabi Hospital
laboratory determined Hb concentrations. SF levels
were measured at Rhamathibodi laboratory by ferritin
test kits method. The database was computed with
Epi-info 6.02. Relation of age and sex to anemia were

analyzed.

Table 1. Socio-demographic data of the study.

Chula Med J

Results

The total number of enrolled children was 300
(166 boys and 134 girls). All of them had complete
blood sampling and interviewed. Their mean age was
2.1+ 0.99 years old. Fifty-six percent of the children
were Buddhists and 43.7 % Muslims (Table 1).

Table 2 shows the anemic characteristics of
the studied subjects. Using the Hb concentrations
below 11 gm/dL as cut-off value for anemia,
the anemic prevalence in this population was high
(28.0 %). Boys had higher prevalence rate of anemia
than girls with no statistical significance [Odd ratio =
0.64 (0.37-1.12)]. The mean Hb of the anemic children
was 9.7 + 1.1 gm/dL. Using SF below 12 microgram/
L as cut-off value of ID, IDA was 53.6 % of the anemic
children and severe IDA was 2.4 %. Boys had higher
IDA rate than girls with no statistical significance [Odd
ratio = 0.51(0.24-1.05)]. Both sexes had decreased
IDA rate when the children were grown up with

statistical significance (p=0.006).

Characteristics No. %

Residence : Muang 60 20.0
Lanta 20 6.7
Klongtom 60 20.0
Ao-luk 40 13.3
Kao-panom 40 13.3
Plaipraya 30 10.0
Lamtab 10 3.3
Nua-klong 40 13.3

Sex : Boy 166 55.3
Girl 134 44.7

Mean age + SD ( years) 2.1+0.99

Religion : Buddhists 168 56.0
Muslim 131 43.7
Others 1 0.3
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Table 2. Anemia pictures of the studied samples.
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Anemia data %

Cases / Total p-value / Odd ratio

Hb level < 11 gm/dL( Anemia) :

Total 28
Sex

Boys 63.1
Girls 36.9
Hb level < 7 gm/dL (severe anemia) :

Total 0.7

serum ferritin < 12 microgram/L

with anemia ( IDA) :

Total 53.6
Sex :

Boys 68.9
Girls 3nd
Age:

1year 9313
2 years 35.6
3 years 20.0
4 years 111

serum ferritin < 12 microgram/L with
severe anemia ( severe IDA) :

Total 2.4
Mean Hb

84/300

0.64(0.37-1.12)
53/84
31/84

2/300 -

45/84
0.51(0.24-1.05)
31/45
14/45
0.006
15/45
16/45
9/45
5/45

2/84

9.7 + 1.1 gm/dL

Discussion

Defining anemia with WHO criteria of the
anemia and anemic severity grading scale ", we
found that 28 % of total children were anemic. IDA
was account to 53.6 % of the total anemic children.
Severe IDA was 2.4 %. It gave a conclusion that IDA
in pre-school children in Krabi was moderately severe.
The mean Hb level of the anemic children was 9.7 +
1.1 gm/dL. The prevalence of anemia found in
our study was higher than reports from New Zealand

(23.5 %), ” England (23 %),  and southern Thailand

in 1991-(21.7 %) " but lower than that from Europe
(37 %)~ Egypt (69 %) and a previous report
of southern Thai- children.in 1986 (44.9 %)."? Boys
(63.1 %) had higher rate of anemia and IDA than girls
(36.9 %) with no statistical significance [Odd ratio =
0.64 (0.37-1.12) and 0.51 (0.24-1.05), respectively].
Our resultis different from previous reports in Thailand,
which the prevalence in boys was higher than girls
with statistical significance.” ¥ The prevalence of IDA
in both sexes was highest at two years old. The result

was different from a previous report from Thailand in
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1986 that the prevalence was among first year
group " and was the same as in the one from
Egypt."” The lowest prevalence was found in four
years old. The prevalence of IDA in both sexes
decreased when the children grew older with statistical
significance (p=0006). Many reports from Europe
showed that hemoglobinopathies enroll on anemic
prevalence and IDA diagnosis. Evidences of
ovalocytosis and mixtures of hemoglobinopathies
genes in southern Thailand are common. These
genetic backgrounds may be other causes of anemia
that was found 46.4 % in this study. These causes
need to be further explored to solve the problems of

anemia among pre-school children in Krabi Province.

Conclusion

IDA was an important public health problem
in Krabi rural pre-school children due to high
prevalence was found among the anemic children and
both sexes had highest prevalence at two years old.
The anemic status was moderately severe. More
exploration of risk factors should be done to solve
the problems of IDA and other anemia problems. IDA
prevention programs should be launched for the
children. Prevention programs should target children
before one year old and continue until they reach two
years old. Proper therapeutic program should be
considered with children within five years old who are
anemic. The remaining research agendas to assess

and quantify other causes of anemia are required.
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