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Abstract

Iron deficiency (ID) is the most common nutritional deficiency in the world and infants and young children are at the highest risk.
Poor school performance, lessen work capacity, increase susceptibility to infections, impaired growth, and mental retardation are the
long term consequences of anemia. This study was a part of a community based cross sectional study which was conducted among
274 children from two primary schools (one from Dhaka city and one from Gazipur district). The male and female ratio was equal.
The mean age of the students was 8.86 * 2.035 years. Majority of the children were within 5 - 10 years (73.7%) and rest were within
10 - 14 years. Among the study participants 48.2% were of rural areas and 51.8% were from urban area. Venous blood was collected
by trained phlebotomist. Estimation of serum Hemoglobin was measured in a spectrophotometer at a wavelength of 540 nm. Serum
Iron analysis was done singly as part of Multi-analytic Biochemistry Panel using Beckman Synchron LX20 in a reference laboratory.
The mean hemoglobin was 11.89 + 1.55 among the rural subjects and 11.55 + 0.96 among the urban subjects. While mean hemoglo-
bin was 11.87 # 1.29 among the male subjects and 11.56 * 1.29 among the female subjects. Statistically significant differences were
found between rural and urban and male and female subjects (p<0.05). Serum iron level was estimated which shows that all the

subjects had below 50 pg/dl. Overall prevalence of anemia and insufficiency serum iron among the school going children is marked

and needs to explore the root cause.
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Introduction

Around 1.62 billion people corresponds to one-fourth of the
population in the world are suffering from anemia [1]. World Health
Organization (WHO) reported that about 246.4 million under five
and 46% of 5- 14 years old children are anemic. Prevalence was
reported higher among female than male adolescent [2-4]. Ane-
mia prevalence is ranking more than forty percent as high; fifteen
to forty percent as medium; and less than fifteen percent as low
[5]. The proportion of anemia associated with iron deficiency was
lower in countries where anemia prevalence was >40%, especially
in rural populations (14% for pre-school children), and in coun-

tries with very high inflammation exposure (20% for pre-school

children) [6]. In Bangladesh prevalence of anemia among school-
age children is 30-40% [7]. Poor school performance, lessen work
capacity, increase susceptibility to infections, impaired growth,
and mental retardation are the long term consequences of anemia
[8]. Anemia is still now being one serious public-health problem in
Bangladesh. Around 46% of under-five children are suffering from
anemia [9,10]. Therefore, this cross-sectional study was an attempt
to explore the status of hemoglobin and iron deficiency among

school going children in Bangladesh.

Materials and Methods

This study was a part of a community based cross sectional

study which was conducted among 274 primary school children
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during March 2018 to February 2019. Two primary schools were
selected purposively (one from Dhaka city and one from Gazipur
district). After taking written informed consent from guardians
all required data were collected. Data components were about
socio-demographic information, anthropometric measurement
and biological sample collection and serum iron measurement. At
the time of enrollment, trained research assistants administered a
pretested socio-demographic questionnaire of each participating
subject. Socio-demographic information including age, household
size, education of parents or caregiver, income, employment of the
head of the households and housing condition were recorded. Ve-
nous blood was collected in the morning taking after a 4 -6 hour
overnight fast by trained phlebotomist. Samples were taken in the
red-top tube for serum separator. Then the tubes were kept in cold
box and sent to the reference laboratory within 4 h. For Hemoglo-
bin estimation, blood was diluted in a solution containing potas-
sium cyanide and potassium ferricyanide. The absorbance of the
solution was then measured in a spectrophotometer at a wave-
length of 540nm or in a colorimeter using a yellow green filter. For
serum Iron analysis, the sample volume for individual test, 25 pl
was added to 210 pl of reagent. Sample was run singly as part of

Multi-analytic Biochemistry Panel.

Only borosilicate glass containers were used to store samples.
The Serum Iron was tested through using Beckman Synchron LX20
in a reference laboratory. ID was defined as TBI < 0 mg/kg. Ane-
mia was defined as hemoglobin concentration <11.0 g/dL. IDA was
defined as having both anemia and ID. Estimates were weighted
and take into account NHANES complex survey design. We used chi
square tests to assess whether prevalence estimates varied by age.

Results

Among the study participants, male female ratio was equal. The
mean age of the study subjects were 8.86 + 2.035 years. Majority of
the children were within 5 - 10 years (73.7%) and rest were within
10 - 14 years. The male and female ratio was equal. Among the par-
ticipants 28.8% were in class I, 20.1% were in class I, and 16.4%
were in class III, 17.9% in class IV and rest 16.8% were in class

V. Around 48% study participants were of rural areas (Table 1,2).

Characteristics Frequency (%)
Age group
5to 10 years 202 (73.7)

10 to 14 years 72 (26.3)

Mean age 8.86 + 2.035 years

Sex of subjects
Male 137(50.0)
Female 137(50.0)
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Class

Class I 79(28.8)
Class I 55(20.1)
Class 111 45(16.4)
Class IV 49(17.9)
Class V 46(16.8)
Family Members

Up to 4 members 148 (54.0)
5 - 6 members 114 (41.6)

More than 6 members 12(4.4)

Mean 4.55+1.072
Locality

Rural 132(48.2)
Urban 142(51.8)

‘ Frequency ‘ Percent

Mother’s Occupation

Housewife 209 76.3
Job Holder 24 8.8
Garments Worker 14 5.1
27 9.9
Father’s Occupation
Service holder 72 26.3
Business 46 16.8
36 13.1
28 10.2
Day labor 23 8.4
69 25.3
Mother’s Education
No education 45 16.4
Primary level 123 449
Secondary level (up to SSC) 86 31.4
Up to HSC 13 4.7
Graduate 7 2.6
Father’s Education
No education 39 14.2
Primary level 104 38.0
Secondary level (up to SSC) 103 37.6
Up to HSC 15 5.5
Graduate 13 4.7

Table 2: Distribution of respondents by socio-demographic

characteristics.
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Table 1: Socio-demographic distribution of subjects (n=274).
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Among the mothers of the subjects, 76.3% were housewife
while rest were found engaged with individual profession. Among
the fathers 26.3% were service holder, 16.8% were engaged with
business and rest were found engaged in different profession. The
education level of the mothers were found as 16.4% had no insti-
tutional education, 44.9% had primary level, 31.4% had secondary
level (up to SSC), 4.7% had up to HSC level and 2.6% were graduate.
That of father was found as 14.2% had no institutional education,
38.0% had primary level, 37.6% had secondary level (up to SSC),
5.5% had up to HSC level and 4.7% were graduate.

The table 3 shows that among the rural subjects, 6.8% had He-
moglobin level within 7-9.9, 23.5% had within 10- 10.9, and 69.7%
had 11 and above level. Among the urban subjects. 2.8% had He-
moglobin level within 7-9.9, 25.4% had within 10- 10.9, and 71.8%
had 11 and above level. On the other hand among the male sub-
jects 3.6% had Hemoglobin level within 7-9.9, 20.4% had within
10-10.9, and 75.9% had 11 and above level. Among the female sub-
jects. 5.8% had Hemoglobin level within 7-9.9, 28.5% had within
10- 10.9, and 65.7% had 11 and above level. No statistically signifi-
cant difference were found between urban and rural subjects and

male and female subjects as well (p>0.05).

Hemo- Residence Total Test of
globin Rural Urban signifi-
status cance
7-9.9 9 (6.8%) 4 (2.8%) 13 (4.7%) | x*=2.450
10-10.9 | 31(23.5%) | 36(25.4%) | 67(24.5%) p=0.287
11 and 92(69.7%) | 102(71.8%) | 194(70.8%)
above
sex Total

Male Female
7-9.9 5(3.6%) 8 (5.8%) 13 (4.7%) | x*=3.509
10-10.9 | 28(20.4%) | 39 (28.5%) | 67 (24.5%) p= 0172
11and | 104 (75.9%) | 90 (65.7%) | 194 (70.8%)
above

Table 3: Distribution of subjects by serum Hemoglobin status by
area of residence and sex.

Serum iron level was estimated which shows that all the sub-
jects had below 50 pg/dl (Table 4).

The mean hemoglobin was 11.89 + 1.55 pg/dl among the rural
subjects and 11.55 * 0.96 pg/dl among the urban subjects. While
mean hemoglobin was 11.87 £ 1.29 pg/dl among the male subjects
and 11.56 * 1.29 pg/dl among the female subjects. Statistically sig-
nificant differences were found between rural and urban and male
and female subjects (p<0.05) (Table 5).

10

Si Mean

Hemoglobin t (Z-taigl.e q) Differ-

ence
Resi- | Rural | 11.89 +1.5541

2.157 0.032 0.3404
dence | Urban | 11.554 +.9692
Male | 11.873 +1.2878

Sex 2.001 0.046 0.3109
Female | 11.562 + 1.2851

Table 4: Serum Hemoglobin status by area of residence and sex.

Si Mean

Serum Iron t ( 2-ta§l‘e d) Differ-

ence
Resi- Rural | 12.082 +3.4969

2.001 0.000 1.9869
dence | Urban | 10.095 + 2.4303
Male | 11.277 £3.2239

Sex 1.185 0.237 0.4505
Female | 10.827 + 3.0647

Table 5: Serum Iron status by area of residence and sex.

The mean serum iron was 12.08 * 3.50 pg/dl among the rural
subjects and 10.09 * 2.43 pg/dl among the urban subjects, while
the mean serum iron was 12.05 * 3.49 pg/dl among the male sub-
jects and 10.09 + 2.43 pg/dl among the female subjects. Statisti-
cally significant differences were found between rural and urban

subjects (p<0.05) but not between male and female (p>0.05).

Discussion

The study was conducted among the primary school students
of rural and urban settings. This current study included a total 274
children of whom 132 were from rural area and 142 were from ur-
ban area with equal male female ratio. Among the subjects, seventy
four percent were in the age group of 5 to 10 years age followed
by twenty six percent were in the age group of 10 to 14 years of
age with mean 8.86 + 2.035 years. Among the mothers of the sub-
jects, seventy six percent were housewife while rest were found
engaged with individual profession. Among the fathers more than
one-fourth were service holder, seventeen percent were engaged
with business and rest were found engaged in different profession.
The education level of the mothers, around sixteen percent had no
institutional education, forty five percent had primary level, and
thirty one percent had secondary level (up to SSC) of education.
And that among the father, fourteen percent had no institutional
education, thirty eight percent had primary level, around same

percent had secondary level (up to SSC) education.

This current study suggests that urban students were signifi-

cantly heavier than rural students as judged by their weight, BMI,
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HAZ and WHZ (p < 0.05). While no such difference were found

among the male and female students.

Among the study subjects Serum iron level was estimated which
shows that all the subjects had below 50 pg/dl. The mean hemo-
globin was 11.89 * 1.55 among the rural subjects and 11.55 + 0.96
among the urban subjects. While mean hemoglobin was 11.87 +
1.29 among the male subjects and 11.56 + 1.29 among the female
subjects. Statistically significant differences were found between
rural and urban and male and female subjects (p<0.05). The mean
serum iron was 12.08 * 3.50 among the rural subjects and 10.09
+ 2.43 among the urban subjects, while the mean serum iron was
12.05 £ 3.49 among the male subjects and 10.09 * 2.43 among the
female subjects. Statistically significant differences were found be-
tween rural and urban subjects (p<0.05) but not between male and
female (p>0.05). Study in Kerala India [11] the mean serum iron
was 64.60 + 20.30 pg/dl., in Punjab [12] found 97% of the study
school-children (11-17 years) anemic, in Odisha [13] 8%, in Pune
[14] among the adolescent schools girls 56% of urban and 63% of
rural were suffering from anemia, are anemic. The mean haemo-
globin level among rural and urban adolescent were 10.53 gm%
and 10.44% respectively. In Equatorial Guinea, over 85% were ane-
mic especially in rural area. While in Ethiopia [15] the prevalence
of anemia was 11.1% among school going adolescent girls in ru-
ral area and in Pakistan [16] 12.7% male and 30.4% female were
anemic (mean Hb level 11.1 + 4.94). In Bangladesh [17], one study
among university students found that 55.3% were anaemic (Male-
36.7% and Female 63.3%).

Iron deficiency itself seemed to be more prominent problem. It
most often occurs as result of inadequate iron intake. Among young
child, low iron content of milk and other preferred food, and also
rapid growth rate can cause iron deficiency. Another cause of iron
deficiency may be over cooking of food among the study population
as observed by the researcher. The other possible mechanism of de-
crease in serum iron level is due to elevated needs and chronic loss
from parasitic infections. Diarrhea and other infections can cause
malnutrition through decreased nutrient absorption, decreased
intake of food, increased metabolic requirements, and direct nutri-
ent loss [18]. Another mechanism for decreased iron is majority of
dietary non-haem iron enters the gastrointestinal tract in the ferric
form. However, Fe** is thought to be essentially non-bioavailable
and therefore, it must first be converted to ferrous iron prior to
absorption. There are numerous dietary components capable of
reducing Fe** to Fe?*, including ascorbic acid, and amino acids such

as cysteine and histidine [19].
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Conclusion

Overall prevalence of anemia and insufficiency of serum iron
among the school going children is marked and needs to explore

the root cause.
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