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Abstract

Purpose: To evaluate iron deficiency anemia and other concomitant risk factors among pregnant
women in a tertiary care hospital in Sargodha District of Pakistan.

Methods: An observational cross-sectional study on pregnant women over a six-month period from
December 2016, was conducted in the gynaecology and obstetrics department of the District
Headquarters Hospital, Sargodha, Pakistan. All women with renal failure, heart disease and surgical
history were excluded from the study, while all pregnant women visiting the out-patient department
(OPD) were included in the investigation. Blood sampling and analysis were performed, following
standard laboratory operating procedures to determine the haemoglobin (Hb) levels of the patients.
Results: Fifty pregnant women were enrolled in this study. They had a mean age of 27.85 £ 4.99 years
with a range of 20 — 46 years. Almost half, i.e., 26 (52 %), were aged 20 — 30 years; 18 (36 %) 31 — 40
years and six (12 %) > 40 years of age. Regarding occupational status, 45 (90 %) of the respondents
were housewives. In total, 86 % of the women were anemic, while the remaining 14 % were non-anemic
and had an Hb level slightly > 11 g/dL. Among the anemic women, 13 (26 %) had mild anemia, 33 (66
%) moderate anemia, and 4 (8 %) were severely anemic.

Conclusion: Iron deficiency and anemia have major health impacts on pregnant women. Steps should
be taken during ante-natal care to monitor Hb levels in pregnant women and apply appropriate remedy
where necessary. Other biomarkers and related risk factors such as total iron binding capacity (TIBC)
and total blood count (TBC) have previously been found to be linked to anemia.
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INTRODUCTION extensively being affected by this disorder,

consequently having bad effects on mothers as
According to a WHO report, iron deficiency well as fetus health [1]. Consequences resulting
anemia contributes to half of all anemia cases. from anemia have severe impacts on the health,
The developed and developing countries are economic development and social development
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of women [2]. Globally, this disease affects 41.8
% of pregnant women, with the highest
occurrence being reported in Africa with 17.2
million cases [3].

Iron deficiency is the most widely recognised
cause for nutritional anemia in the world,
identified as a major public health problem
globally, specifically in emerging countries.
Infants, children [4], adults [5] and women -
particularly pregnant women — are often
influenced by iron deficiency anemia. Overall,
468.4 million women of childbearing age are
anemic. In the emerging countries, nearly half
the population is anemic (mostly pregnant
women and children) [6]. WHO defines anemia
as having a hemoglobin level below 11 g/dl for
pregnant women. Furthermore, the ranges of
mild anemia is 10.0 - 10.9 g/dl, moderate anemia
is 7 - 9.9 g/dl and severe anemia is < 7 g/dl [2].

The prevalence of anemia reported in various
studies ranges between 16.6-95 % [7-10]. All
pregnant women with low Hb levels are
constantly at a higher risk for maternal morbidity
and mortality as well as sever anemic conditions.
Furthermore, the iron deficiency, alongside
anemia, may not only affect the mother but the
neonate, with low birth weight (LBW), prenatal
mortality and preterm delivery [8]. Anemia among
pregnant women has multi-factorial causes
including low iron level. Other factors such as
intestinal parasitic infections, chronic illness and
biomarkers like total leukocytes count (TLC) and
total iron binding capacity (TIBC) have a major
role in the progression of the disease [12].

As indicated by an investigation study in
Pakistan, the outcomes demonstrated that the
ratio of anemia was greater in rural regions when
compared with urban ones. The anemic ratio was
higher (i.e., 72.75 %) in the women with ages
between 30 - 37. As indicated by the frequency
of anemia in the three trimesters, the anemia
level was higher (i.e., 81.9 %) in the third
trimester, than in the second trimester (at 61.3
%), followed by the first trimester (58.6 %).
Uneducated women had a greater anemic ratio
as compared to the educated women [13].
Additionally, about half of the women with
anemia were living in the subcontinent of India.
Out of these, the percentage of women who
developed anemia during pregnancy was 88 %
[14]. In urban areas of Pakistan, the occurrence
of anemia was 90.5 % in pregnancy. Among
them, 0.7 % cases were related to severe
anemia [15] and 56% of the maternal deaths
were owed to anemia [14].

The fundamental aim of this investigation was to
assess the occurrence of iron deficiency anemia
and other concomitant risk factors among
pregnant women in a tertiary care hospital in the
Sargodha district of Pakistan.

EXPERIMENTAL

An observational cross-sectional study was
conducted on preghant women over a six-month
period, starting from December 2016, in the
District Headquarters Hospital of Sargodha. All
pregnant females with renal failure, heart disease
and surgical history were excluded from the
study. Pregnant women visiting the outpatient
department (OPD) were enrolled in the study.
Demographic information was collected along
with all other required diagnostic values. All
standard operating procedures were followed.
The blood was drawn from the anticubital vein
with the help of a laboratory technician, stored in
the EDTA tubes and then analysed for
hemoglobin, serum iron and TIBC. Other blood
parameters such as total leukocyte count,
neutrophils, lymphocytes, monocytes,
eosinophils, basophils and platelets were
determined. Blood sampling was done using
SYSMAX hematology analyser. This study was
performed in accordance with international
guideline for human use in scientific studies [16].
Ethical approval (no. 2014/PHM/53) was
obtained from the Hospital Ethical Committee.
Moreover, the patients were clearly informed
about the study before sample collection and
before providing any information. Furthermore,
they were informed that their personal
information was only being gathered for research
purposes and would be kept confidential.
Moreover, to fulfil ethical requirements, a verbal
and written consent was obtained from each
respondent.

Statistical analysis

All gathered information was saved by electronic
means and analysed through SPSS version 20.
Mean and standard deviation were calculated by
applying  descriptive  statistics.  Frequency
distribution and percentages were analysed for
variables like hemoglobin level, serum iron and
TIBC. Overall, a p-value of less than 0.05 was
considered as statistically significant.

RESULTS

A total sample consisting of 50 pregnant women
was recruited for this study. The mean age of
respondents was 27.85 + 4.99 years with a
range of 20 - 46 years. Of these, 26 (52 %) were
in the age group of 20 - 30, 18 (36 %) were 31 —
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40 and 6 (12 %) were over 40 years. Regarding
working status, 45 (90 %) females were
housewives and the rest 5 (10 %) were working
as either attendants in schools or as house
cleaners. Their education status showed that
about half, i.e., 25 (50 %), were of primary level
or lower.

The demographic characteristics of the women
are shown in Table 1. The mean level of serum
iron in the women was 37.58 + 5.71 ug/dL while
Hb level was 8.8 + 1.52 g/dL and the average
TIBC was 329 + 31.23 pg/dL. Mean TLC in the
women’s serum was 10681 + 5464. Further
details about total blood cell (TBC) count are
given in Table 2. The proportion of women found
to be anemic was 86 %, while the remaining 14
% were non-anemic with Hb level close to 11
g/dL. Among all the anemic women, 13 (26 %)
had mild anemia, 33 (66 %) moderate anemia
and 4 (8 %) were severely anemic.

Table 1: Demographic characteristics of pregnant
women (n = 50)

Variable n (%)
Age
20-30 26 (52%)
31-40 18 (36%)
Above 40 6 (12%)
Education
Primary and below 25 (50%)
Secondary 15 (30%)
Tertiary 10 (20%)
Socioeconomic status
Low 22 (44%)
Medium 18 (36%)
High 10 (20%)
Occupation
Housewife 45 (90%)
Working women 5 (10%)

Table 2: Total blood count for pregnant women

TBC Mean + SD
Serum

Iron(ug/dL) 37.58+5.71
TIBC(ug/dL) 328.66+31.23
Hb (g/dL) 8.88+1.52
TLC 10681.60+5648.58
Neutrophils 61.06+16.40
Lymphocytes 29.50+14.85
Monocytes 5.46+2.47
Eosinophil 2.42+1.88
Basophils 1.28+0.75
Immature cell 0
Virocytes Nill
Platelets 339500+153287

Key: Total blood count (TBC), total iron binding
capacity (TIBC), hemoglobin (Hb), Total leukocyte
count (TLC)

DISCUSSION

The investigation planned to evaluate the
occurrence of iron deficiency anemia and other
concomitant factors in pregnant women. All
pregnant women with low Hb levels, as
compared to normal women, were included in the
study. There was a very high prevalence of
anemia in our respondents. As per the WHO
classification scale, most participants were
moderately anemic. These findings were
supported by the study findings from research
conducted in other developing such as Ethopia
[17].

The high occurrence of iron and other
micronutrient  inadequacies among women
before and during pregnancy in unindustrialised
countries is a matter of concern; the perinatal
mortality and morbidity is significantly related to
maternal anaemia [18].

Anaemia is a public issue during pregnancy in
most unindustrialised countries. Pregnancy
results greatly vary depending on its sort and
seriousness. Despite the relationship between
iron deficiency anemia in pregnancy and
unfavorable perinatal results having been
examined widely, the literature is quiet
contradictory. It has been accounted for that
maternal iron deficiency before mid-pregnancy is
related to an expanded danger of pre-term
delivery, but other specialists have found no
relationship between anaemia in the last
trimester and hostile preghancy consequences.
However, major parts of these studies were not
capable in evaluating anaemia owed to the
severity of the illness [19].

The reason of high prevalence of anemia is
associated to the socioeconomic status of the
families and dietary patterns. The socioeconomic
status of the family or household are directly
related to the anemic condition of pregnant
women. Families with low socioeconomic status
had a higher anemic prevalence, as compared to
moderate and high socioeconomic status. The
present results are supported by other published
findings from India, Nigeria and Ethiopia [20—-22].
This may be owed to the inability of the pregnant
women to buy good quality food and adopt good
eating habits. Sociodemographic factors such as
social class, occupational status and educational
status are related to the prevalence of anemia in
pregnant women [23].

Thus, a constant iron supplementation along with

dietary diversification is required for pregnant
women during pregnancy. This combination is
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more desirable in communities with diets with a
low bioavailability of iron [24].

Limitations of the study

A primary limitation of this work is the small
sample size; thus, this study cannot be
generalised to other cities of Pakistan.

CONCLUSION

Iron deficiency anemia has a major health impact
on pregnant women. Other biomarkers and
related risk factors such as TLC, serum iron and
TIBC have previously been reported found to be
linked with anemia. Little is known about the
impact of pregnant mothers’ iron status on their
well-being and the development of the newborn
child, as well as on the mothers’ quality of life.
These issue warrants detailed investigation.
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