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Background: The global prevalence of iron deficiency anaemia in young children is quite high and children
between the ages of 1-2 years are at maximum risk. The complications of anaemia are well known, and side effects
may go unnoticed and may have an adverse effect on child’s life. Therefore, prevention of anaemia becomes
enormously important, and the need to look for parameters and predisposing factors that may lead to iron
deficiency anaemia in small children is imperative. This study was designed to determine the association of iron
deficiency anaemia with late weaning in 1-2 years of children. Method: A case control study was conducted from
July 1993-July 1995, at the Community Health Centre (CHC), of the Aga Khan University Hospital, at Karachi,
Pakistan. The study included 50 cases and 100 controls. A questionnaire was filled by mothers after taking
consent. Data was analyzed by chi-square, t-tests, bivariate analysis and multiple logistic regression. Results:
Through bivariate analyses, late weaning, family income, mother’s education, the numbers of pregnancies, live
births and living children, were found to be statistically significant. These variables were run through a multiple
logistic regression model and late weaning was found to be the most significant. 60% of cases and 9% of controls
were weaned late (p<0.001). The mean age of weaning was 7.04 months among cases and 4.46 months among
controls (p<0.001). Conclusion: Among all the variables studied, late weaning was the most important predictor
of iron deficiency anaemia in 1-2 years of age.
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INTRODUCTION

The global prevalence of iron deficiency anaemia in young children is 43%? but children between the ages of 1-2
years are at highest risk?-5. It is estimated that among 12—18 month old infants of economically deprived families
in America, the incidence of iron deficiency is approximately 40%?8. Several surveys of infants in various urban
areas of the United States also revealed a prevalence of between 17% and 44%, the highest being among infants
of lower socio-economic status*. Study done in an inner city community in United States reported that 17.5% of
children aged 1 to 3 years had a haemoglobin level below 9.8 gm/dl. However, other studies have reported a
prevalence of 44%-50% amongst children less than 2 years of age”®. Substantial prevalence rates among
disadvantaged children have been reported till early eighties®. However, the prevalence rate of anaemia was found
to have decreased since the introduction of the Women Infant and Children (WIC) program. Thereafter only 2.0%
of low-income children in the United States had a haemoglobin level of 10.3 gm/dI or less®°.

This marked improvement can be attributed to the nutritional supplementation with iron fortified foods.
Similar results and conclusions have been reported elsewhere!?. The prevalence of iron deficiency anaemia among
one year old children of disadvantaged families in Montreal was found 25%%*2. In Glasgow slum dwellers, the
incidence of iron deficiency anaemia was found to be 59% in children between the ages of 6-24 months'®. The
Pakistan National Nutrition Survey found that 65% of children between the ages of 7-60 months were anaemic*,
with haemoglobin of less than 11 gm/dl. A study conducted at three urban slums of Karachi, Pakistan reported
that 70% of children of 6-60 months of age were anaemic®®. Another local study in Pakistan found the prevalence
of anaemia to be 78% in the same age group®.

The complications of anaemia are well known, but subtle complications and side effects may go
unnoticed and may have an adverse effect on a child’s life. Many studies have reported an association between
anaemia and poor mental performance!’ and abnormalities of behaviour!®!®, which can be improved after
treatment if detected early. Some studies have also shown that severe iron deficiency causes neurologic
impairment?®2! and that this impairment may be irreversible!?. Therefore, prevention of anaemia becomes
enormously important, and the need to look for parameters and/or predisposing factors which may lead to iron
deficiency anaemia in small children is imperative. Different socio biological variables and dietary patterns
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contributing to this problem should be looked into. National Nutrition Survey data indicates 68% of young children
aged 7-9 months do not consume any food apart from milk!4. It also states even by 12-17 months age 30-50% of
children eat no food. More than half of the children studied were receiving only tea, milk or other liquids at the
end of the year'®. No studies were found which had studied the relationship of the time of weaning with the
presence of iron deficiency anaemia.

This study was designed to determine the association between iron deficiency anaemia and late
weaning. One of the aims was to identify the most important risk factor (with the greatest impact) among all the
indicators investigated, so that evidence-based recommendations can be made for prevention of iron deficiency
anaemia in small children.

MATERIAL AND METHODS

A case control study was conducted from July 1993 to July 1995 at the Community Health Centre (CHC) of The
Aga Khan University, Karachi, Pakistan, to identify any association of iron deficiency anaemia with late
weaning in 1-2 years old children. Children presenting at the clinic for any reason (an illness, a routine check-
up, or an immunization, etc.) and whose mothers were willing to have a blood test of their children were
included in the study. Sample size included 50 cases and 100 controls. Informed consent was taken from mothers
for their children’s blood tests, and a questionnaire was administered to them, focusing on the weight of the child
at birth, the age at which weaning was introduced, and presence or absence of recurrent diarrhoea or respiratory
infections over the preceding three months. Parental education, monthly income and no of pregnancies, live
births and living children were also considered as other variables. A three months recall period for past
infections was deliberately kept to decrease the recall bias and this period has also been used in other studies?>%,

Recurrent diarrhoea was defined as more than three episodes of acute diarrhoea in the last three
months??, and acute diarrhoea as stool frequency of more than 5 times per day with a decrease in stool
consistency lasting for more than two days?. Recurrent acute respiratory infection was defined as more than two
episodes of acute respiratory infections in the last three months?®. Haemoglobin level of less than 11 gm/dI*® and
a serum ferritin level of 10 ng/ml or less?*?42° was taken as iron deficiency anaemia in 1-2 years of age. Low
birth weight was defined as a birth weight of 2500 g or less?, If weaning (process of adding new foods other
than milk to baby’s diet and gradually reducing the amount of milk given) was started beyond 6 months of age, it
was taken as late weaning?®.

Children with proven Haemoglobins of less than 11 gm/dl, and serum ferritin levels of 10 ng/ml or
less?02425 were included in the study as cases. The children who were found to have Haemoglobins of 11 gm/dI
or more, and serum ferritin levels of 10 ng/ml or more?>?4?% were included in the study as controls. Children
who had a Haemoglobin of 11 g/dl or less and had serum ferritin levels of more than 10 ng/dl, were excluded
from the study. Several other groups of children were also excluded from the study, such as, pre-term babies,
children with known haemoglobino-pathies (including alpha and beta thalassemia), congenital anomalies like
cleft palate, congenital heart disease etc., as well as children taking iron supplements. Acute febrile illnesses,
acute gastroenteritis, acute or chronic blood loss, by accident or injury or due to rectal polyps, etc. were also
excluded.

Data was analysed by chi-square for categorical variables, t-test for continuous variables, and lastly by a
multiple logistic regression model.

RESULTS

Table-1 shows the demographic health characteristics of cases and controls and their mothers.

Table-1: Demographic health characteristics of cases and controls, and their mothers

Cases
Controls
(Anaemic)
(Non-
Characteristics n;=50 Anaemic)




n,=100
Children:
Sex, (%) male 29 53
(58%) (53%)
Mean age and standard deviation (SD) in months 17.74 17.81
(3.66) (3.65)
Mean birth weight and (SD) in gm 3155.45 3021.95
(499) (466)
2 7
Low birth weight, less than 2500 gm (%)
(6%) (8%)
Mothers:
28.26 27.10
Mean age and (SD) in months at the time of interview
(5.52) (4.46)
Mean age and (SD) in months at the time of marriage
20.0 21.40
(5.08) (3.40)
Education
No schooling, (%
ing, (%) 13 9
(26%) (9%)
Schooling, (%
ing. (%) 37 o1
(74%) (91%)

The mean birth weight of cases was slightly more than the control group but did not have any statistical
significance. Low birth weight (less than 2.5 kg) was present in 6% of the cases and 8% of the controls, but also
did not show a statistically significant difference. Recurrent diarrhoea was found in 16 % of cases and 10% of
controls, and recurrent respiratory infections were found in 10 % of cases and 7% of controls. None of these
differences were statistically significant.



The variables which showed a statistically significant relationship with the outcome variable were late
weaning, monthly income, number of pregnancies, number of live birth, number of living children and mother’s
education (Table-2A & 2B). These six variables were run through a multiple logistic regression model (Table-3).
Using the backward selection method, variables were dropped one by one from the full model. The final model
showed that the variable with the greatest significance was late weaning.

Table-2: Univariate analysis of different potential risk factors with the development of iron deficiency anaemia in children of 1-2 years
of age.

2-A) Comparison of Continuous Variables among Cases and Controls

Cases Controls
Mean Mean
VARIABLES (SD) (SD) P
Birth weight (gm) 3155.45 3021.95
0.172
(499.14) (466.27)
Current age of child (months) 17.74 17.81
0.912
(3.66) (3.65)
Duration of breast feeding (months) 11.57 8.53
0.05
(5.97) (6.32)
Duration of bottle feeding (months) 11.22 12.97
0.252
(7.20) (6.05)
Age (months) at weaning started*** 7.04 4.46
<0.001
(2.89) (1.16)
Monthly income (Rs)* 5810.00 8182.00
0.010
(4590.99) (5575.33)
Mother's age (year) at the time of marriage 20.00 21.40
0.082
(5.08) (3.40)
Mother's age (year) at the time of interview 28.26 27.10
0.168
(5.52) (4.46)
No. of Pregnancies* 3.26 244
0.027
(2.31) (1.59)
No. of live birth* 3.08 2.23
0.018
(2.28) (1.38)
No. of living children* 2.92 2.20
0.039
(2.23) (1.32)
*p<0.05 **p<0.01 ***p<0.001
Variables with asterisk are statistically significant.
2-B) Comparison of Categorical Variables among Cases and Controls
Case Controls Odds Ratio
VARIABLES n;=50 n,=100 at 95% Confidence Interval

Regarding the Baby:
0.82

Female 21 47 (0.39-1.71)



Male 29 53
Recurrent Diarrhoea

8 10 171

42 90 (0.57-5.15)
Recurrent RTI

5 7 1.48

45 93 (0.38-5.57)
Parental Education:
Mother's Education*

13 9 3.55

37 91 (1.28-9.98)
Father's Education

2 3 1.35

48 97 (0.15-10.37)

*When the 95% confidence interval does not include 1.

Table-3: Full logistic model: identification of the most significant variable associated with anaemia in children of 1-2 years of age

Coefficient
Variables (SE) Significance
Late Weaning 3.1464
0.0001
(0.6118)
Monthly income 0.5699
0.2203
(0.4649)
Mother's Education -1.4232
0.0722
(0.7916)
No. of Pregnancies -0.2521
0.8193
(1.1035)
No. of live Birth 1.7121
0.3214
(1.7268)
No. of living children -0.8451
0.5349
(1.3621)
Constant -1.8748
0.0001
(0.3477)

DISCUSSION AND CONCLUSION

The analysis of the data showed that there was no significant association between birth weight and iron
deficiency anaemia at the age of 1-2 years. In fact, low birth weight was not significantly different between



cases and controls. One study has even reported that the group of children who had anaemia at the age of twenty-
two months, not only did not have low birth weight but were heavier at birth than the group without anaemia?®.

However, another study has reported that low birth weight had been weakly associated with iron
deficiency anaemia in children4. This study showed that 38% of the low birth weight infants and 23% of the
normal weight infants had iron deficiency anaemia (p-0.089), which cannot be considered to be statistically
significant.

Studies have been reported that upper respiratory and other mild infections commonly predispose
children to a drop in the Haemoglobin but not to the extent of producing iron deficiency anaemia®. It was
documented that there was not a significant difference in the mean Haemoglobin among the children who had
been well or who had recurrent infections in the last three months. Neither group had iron deficiency anaemia. In
addition, another study has found no evidence to support that children with anaemia had suffered more ill health
in the recent past?. Our study supports the work done by Grindulis et al?, as it also found no association between
a history of recurrent diarrhoea or recurrent respiratory tract infection and iron deficiency anaemia in children of
1-2 years of age. The incidence of recurrent diarrhoea or recurrent respiratory infections was not significantly
different among cases and controls.

Regarding parents’ education, the fathers’ education did not show a statistically significant association
with childhood anaemia in the offspring (Odds Ratio of 1.35 with a 95% confidence interval between 0.22 and
8.33). However, maternal education had a significant association with the development of iron deficiency anaemia
in their children (Odds Ratio of 3.55 with a 95% confidence interval between 1.40 and 9.02). Therefore, educated
mothers are needed to rear healthy children for the nations. Thus more emphasis should be given to female
education.

The difference in the family monthly incomes between cases and controls was statistically significant in
our study. Other studies have been previously reported that socio-economic status is an important factor in the
development of iron deficiency among children3®3L, The present study also highlights that a low family income is
an important risk factor for children to develop anaemia.

This study showed that out of 50 cases who were anaemic, 60% were late weaners but only 9% were late
weaners in the control group (p<0.001). The mean age of weaning among the cases was 7.04 months and among
controls was 4.46 months (p<0.001).

Those variables which showed statistically significant relationships with the outcome variable in the
bivariate analysis, were run through a multiple logistic regression model.

Using the backward selection method, variables were dropped one by one from the full model. The final
model showed that late weaning was the most significant variable of all. To conclude, late introduction of weaning
foods was the most important predictor of iron deficiency anaemia in children of 1-2 years of age.

The quality and quantity of weaning foods taken by the children could not be properly assessed, as this
was an extremely difficult parameter to measure. Secondly, parasitic infestations were not identified by stool tests
and excluded in those who did not present with diarrhoea, leading to chronic blood loss and anaemia.

This study showed that late weaning is one of the most significant risk factor for developing iron
deficiency anaemia. Iron deficiency anaemia is a major public health issue because it has important
consequences including impairment of child development. The disease is preventable because the main cause of
iron deficiency in this age group is a lack of adequate iron intake, especially between the ages of 6 to 12 months.
Public health officials must be made aware of the problem and must take serious action to ensure adequate iron
intake in the first year of life. This is particularly important for developing countries, inner-city communities,
and underprivileged areas. A variety of iron-containing nutritious foods are readily available in most households
to feed the children adequately. The use of tea for young children should be discouraged since it is high in
oxalates which decrease the bio-availability of iron for the human body??. Mothers should be educated regarding



the types of nutritious foods available and counselled for appropriate weaning in order to prevent iron deficiency
anaemia in early childhood.
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