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ANEMIA IN WOMEN DURING REPRODUCTIVE YEARS IN
RURAL AREA
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Abstract
Background: iron deficiency anemia (IDA) is a
medical and public health problem of prime
importance, causing few deaths, but contributing
seriously to the weakness and substandard
performance of millions of people.
Objectives: To determine the prevalence of
anemia, 10 years after sanction among women, at
reproductive years in rural areas.
Patients & Methods: The study was carried out in
September 2002 within field application for
university of Mosul on women in reproductive
years in Badoosh areas, 20 Km to the North of
Mosul city. The study was conducted in rural areas,
where 98 women were evaluated clinically, after a
questionnaire with 17 items including age, marital
status, and social status, number of children,
lactation, and menstrual blood loss. A blood sample
was taken to evaluate hemoglobin level (Hb),
Hematocrit (hct), serum iron level (SI), total iron
binding capacity (TIBC), and transferrin saturation
(TS).
Results: The mean age of the women with all tests
available was 28.75±10.6 years (range15-50 years);
the mean number of previous pregnancies in parous
women was 5 pregnancies. 58 women were found
to be anemic (57.14%). The mean values of their
Hb, hct, SI, TIBC and TS in anemic and non
anemic group were;
(106.8g/l,126.79g/L),(0.32L/L,37.9L/L),(13.53µmo
l/dl,15.42µmol/L),(69.85µmol/L,62.55 µmol/L)
and( 19.37%,24.7%) respectively, while the over all
results for the same values for all women were
115.4g/L, 0.34L/L, 14.34 µmol/L, 61.01µmol/L and
23.50% respectively. In the anemic group 37

women were married (66.07 %),10 women (17.3%)
were lactating, 28women (48.3 %) had more than 4
children, 98 % of the sponsors of the family were
workers of low socioeconomic status, 12 (12.3%)
married women had heavy menstrual cycle and
84(85.7%) of the families had more than 6 persons
in the house.

In the present study the level of Hb was lower
and TIBC was higher in anemic as compared to
non-anemic patients (p< 0.05), while there was no
significant difference in the levels of hct, SI, and
TS% in anemic patients from that of non-anemic
patients (P>0.05).
Conclusions: Almost all the anemic women were
suffering from iron deficiency (ID) ،which is
mainly due to nutritional factors and low
socioeconomic status, multiparity, lactation and
heavy menstrual loss. This may reflect the effects
of the blockade on the nutritional and social status
in the rural areas.
Recommendations: For girls ages 12-18 and non-
pregnant women of childbearing ages, it is
recommended to screen for anemia every 5 years,
and annual screen for women with risk factors for
iron deficiency anemia, and more frequent in
pregnant women. Give iron supplements to all
women in reproductive years in rural areas.
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Introduction
The WHO criterion for anemia in

women is Hb less than 120 gm/L and less
than
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110gm/L in pregnant women due to
physiological anemia 1- 7. Anemia may be
difficult to define in countries in which
malnutrition, infection, high altitude, air
pollution and smoke or congenital
hematological disorders are common 1-3, 6-

12. The prevalence of ID is 10-15% in
pregnant compared to3-4% in non-
pregnant women. Flemings et al 13, found
that approximately 50% of the anemic
women were ID. The signs and symptoms
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of anemia are dependent upon the degree
of anemia, as well as the rate at which the
anemia has evolved. The history, physical
examination, and simple laboratory testing
are all useful in evaluating the anemic
patient. One or more of the three
independent mechanisms can cause
anemia: decreased RBC production,
increased RBC destruction, and RBC loss
1, 3, 14-15.

The classical presentation of IDA is,
multigravid woman in her forties, presents
with chronic blood loss from
menometrorrhgia, weakness, headache,
irritability and varying degrees of fatigue
and exercise intolerance, however many
patients are asymptomatic and present only
with anemia. The Plummer– Vincent or
Patterson– Kelly syndrome (dysphasia,
esophageal web, and atrophic glossitis),
koilonychias, Chlorosis and blue sclera.
Pica and pagophagia are specific for ID
state; an occasional manifestation of ID is
beeturia 15-22. Reduced absorption of iron
and a diet deficient in iron can cause ID 17,

23-28. Physical examination will show pallor
of the palms, nail beds, face or
conjunctivae. In developed countries the
prevalence of anemia is stated as below 20
%, while in developing countries the
prevalence is 40-70 % 3-4, 13.

The manifestations of ID occur in
several stages. They are defined by the
extent of depletion, first of iron stores and
then of iron available for hemoglobin
synthesis 14, 20, 25-26.

Laboratory evaluation: the initial
testing should include Hb, hct, RBC count
and RBC indices. Important discriminating
features are low SF and ST, an increased
TIBC and low SI, which is excellent
indicator of iron store, there appears to be a
direct quantitative relationship between the
SF and iron stores 23-24,26,27,29-37,39-

41.Pregnant women have an elevated serum
transferrin in the absence of ID 24,35-37,40-43).
In severe IDA, SI is reduced and the TIBC
is elevated; the latter finding reflects the
reciprocal relationship between SI and
transferrin gene expression in most

nonerythroid cells 35. The low SI and high
TIBC result in a low TS (often less than
10% compared to the normal value of 25-
45%)(40,42-43). One problem in
pregnancy and oral contraceptives users is
increase in the plasma transferrin
concentration; as a result, the percent
saturation may be low in such patients in
the absence of ID 44-45. Once the diagnosis
of anemia due to ID is established,
attempts to find out the cause should
follow 27, 31, 35, 41, 46-49.

Patients & Methods
A cross-sectional study was conducted

in September 2002 on women in
reproductive age in Badoosh area 20Km
north to Mosul city. Ninety-eight women
were selected randomly: almost all in the
childbearing age (14-52years), with a mean
age of 28.75+10.6 years. Demographic,
socioeconomic, menstrual, obstetric, and
medical data were collected. Clinical
evaluations for symptoms and signs of
anemia were done. About 5ml of venous
blood was drawn from antecubital vein
.The blood sample was divided into two
parts: first one ml of blood was added to a
tube containing EDTA for the estimation
of Hb, and hct. Second, 4ml were put in a
clean dry disposable plain tube and
centrifuged at 3000 rpm for 15 minutes.
The serum obtained was used for
estimation of the SI and TIBC, SF was not
available to be done .Hb (gm/L) was
measured by using
cyanomethemoglobinometry, and hct (L/L)
was estimated by microhematocrit methods
according to Dacie and Lewis (50), SI
(μmol/L) and TIBC (μmol/L) were
estimated by an enzymatic colorimetric
assay (Giesse Diagnostics Kit -Italy), and
TS (%) was calculated by the formula;
TS% = SI/TIBC X 100.

Statistical analysis was performed
using student-unpaired t –test. All values
were expressed as mean ± SD. The
accepted level of significance was at
P<0.05.
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Results. Evaluation of the results showed
that 58 women had low Hb and hct, the
prevalence of anemia was 57.14% .The
mean age of the women in this study was
28.75± 10.6 years, peak incidence was
found in the age group 25-35years as
shown in the Figure 1. The non-anemic
group was 40 women. The results
respectively in the anemic and non- anemic
group: concerning marital status, lactation,
having more than four offspring or not, and
presence of heavy menstrual 37(66.07%),

22(55%) were married, 10 (17.3%),
1(2.5%) were lactating, 28 (48.3%),
10(25%) had more than four children, and
12 (12.3%),6(15%)had heavy loss as
shown in (Table1), The sponsor of the
families in 99%,98% of cases were
workers of low socioeconomic status and
(92%),(90%) 0f the families had more than
six person in the house (ranging between 6
-20).The distribution of anemia according
to the ages is shown in (Figure 1).

Figure 1: Distribution of anemia according to ages.

The mean number of previous
pregnancies, marital status, and lactation,
presence of pregnancy, and those with

menorrhagia, and others are shown in
(Table1).

Table 1: percentage (%) values for anemic, non anemic and mean of both
group concerning marital, menstrual and pregnancy statuses.

State Non-
anemic
patients
n=40

Anemic
patients
n=58

% Of total

Married 55% 66% 60.5%
Single 45% 34% 39,5%
Lactating 2.5% 17.3% 9.9%
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Pregnant 2.5% 7.1% 4.8%
Married with more
than 4children

25% 82.4% 53.7%

More than 6person in
the family

97.5% 92% 94.8%

Menorrhagea 15% 13% 14%
Low socioeconomic
class

95% 98% 96.5%

In the present study the level of Hb is
significantly lower and TIBC is
significantly higher (p<0.05) in anemic as
compared to non-anemic patients. The
values of hct, SI, and TS % were lower in

anemic than in non-anemic patients but
these were statistically non-significant as
shown in (Table 2).

Table 2: mean± SD of all variables in anemic compared to non- anemic
patients.

Variables Overall
group
n=98

Non-anemic
group n = 40

Anemic group
n = 58

p-value

Hb (gm/L) 115.4± 14.9 126.79 ±5.31 106.8±14.2* 0.000
hct (L/L) 0.345± 4.45 0.379±1.66 0.320±4.29 NS 0. 934

SI (μmol/L) 14.34±6.67 15.42± 6.52 13.53±6.73 NS 0.170

TIBC(μmol/L) 61.01±13.94 62.55±12.76 69.85±14.76* 0.013
TS (%) 23.50±15 24.70±11.88 19.37±17.1 NS 0.091

NS: non-significant.
*: significant difference * p <0.05

Discussion
The study showed that 57.14% of the

women in this locality were anemic; this is
compatible with data from other study in
developing countries (1-4). The three types
of factor responsible for the high
prevalence of women anemia in such
setting were, iron deficiencies, due to
under feeding, consumption of cereal with
low iron content, short intervals between
pregnancies, and helminthes infestation.
Poverty impairs all these factors and
limited access to health care and lack of
medicine. Although iron and folic acid
supplementation are generally
recommended, there are numerous
economic, cultural and social obstacles to
this simple preventive measure 2. Logistic
regression was found that anemia

significantly related to the age,
socioeconomic status, parity and lactation.

Conclusions
Almost all the anemic women were

suffering from iron deficiency, mainly due
to nutritional factors and low
socioeconomic status, multi parity,
lactation and heavy menstrual loss. This
may reflect the effects of the sanction on
the nutritional and social status in the rural
areas.

Recommendations
For girls ages 12-18 and non-pregnant

women of child bearing ages, it is
recommended to screen for anemia every
5years, and annual screen for women with
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risk factors for ID anemia. Supply Iron
supplementations for all women in
reproductive years of live.
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