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ABSTRACT
The aim of this study: to determine the different causes of anemia among anemic women of reproductive age and to define associations between severity of anemia with
different patient characteristics.
Materials and methods: This is a community based cross-sectional study that was conducted between October and December 2020 among a sample of anemic women at
reproductive age between (14-49 years), who attended the private clinic in Baghdad city. The sample consisted of 120 participants (100 non-pregnant women and 20 pregnant
women). Socio-demographic characteristic data were collected including occupation, socioeconomic status, marital status, family history of anemia, history of Pica, and number
of pregnancies. Questions related to the causes of anemia: Dietary habits, menstrual cycle duration and profusion, current pregnancy, Gastrointestinal blood loss (any form), any
chronic illness (like connective tissue disease , inflammatory bowel diseases, hypothyroidism ,chronic infection) and auto-immune hemolytic disease. Baseline hematological
parameter were included, hemoglobin level, Mean corpuscular hemoglobin (MCV), mean corpuscular hemoglobin concentration (MCHC), red cell distribution width (RDW),
Serum ferritin and ESR.
Results: A total of 120 women, the mean hemoglobin level was 9.43 g/dL. Iron deficiency anemia was the commonest type of anemia in 67.20% followed by inherited hemolytic
anemia in 20%; auto-immune hemolytic anemia found in 5.6%, while megaloblastic anemia and anemia of chronic diseases forming 5.6% and 4% respectively. There is a
significant association between severity of iron deficiency anemia and different age groups in addition to the amount of weekly consumption of red meat.
Conclusions: Iron deficiency anemia is the most common form of anemia found in this sample followed by inherited cause of anemia. Many individual and socioeconomic
factors were associated with the development of anemia in women of reproductive age. Giving special attention and important diagnosis of anemia for those groups of women
especially during reproductive age who had a higher prevalence of anemia.
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INTRODUCTION

Anemia is defined as a decrease in hemoglobin (Hb) concentration, red blood cells (RBCs) below the reference range
which vary by age, sex, altitude and pregnancy status, it is
not actually a disease rather than the symptoms of different
diseases [1].According to the World Health Organization
(WHO), anemia is defined as hemoglobin level <12.0 g/dL
in non-pregnant women. Whereas, during pregnancy
there is a variance by gestation age as a result of increased
blood volume and plasma expansion, and is <11g/dL
during the first and third trimesters and <10.5 g/dL
during the second trimester [2].
Anemia affects more than 500 million women of reproductive age (15–49 year) globally and remains a public
health problem [3]. Causes of anemia are numerous, but
the most common cause worldwide is iron deficiency and
women that are particularly likely to develop this type
of anemia with two most common causes are: frequent
blood loss through menstrual cycle (The risk of anemia
is higher among women with periods that are especially
long or include heavy bleeding) and limited intake of
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iron-rich foods. Other causes for iron deficiency anemia
(IDA) include: miscarriage, high demand of iron throughout pregnancy and lactation and lastly - gastrointestinal
blood loss [4,5]. Anemia can also be caused by chronic
disease (ACD) that occurs in clinical conditions accompanied by mild but persistent inflammation, infections,
and cancers [6]. Other factors that have been identified
as important in the etiology of anemia are micronutrient
deficiencies (folate and vitamins B12), genetic disorders
including sickle cell anemia, glucose-6-phosphate dehydrogenase (G6PD) deficiency and, thalassemia as well as
sociodemographic indicators such as women’s education
and occupation [7].
The consequences of anemia can be quite severe and
lead to health problems, mild to moderate anemia leads to
fatigue, weakened immunity, reduced work productivity
and an overall decreased quality of life. Severe anemia
with hemoglobin <8g/dL may reduce a woman’s ability to
survive [8]. Anemic pregnant women have a higher risk
of adverse pregnancy outcomes such as low birth weight,
preterm birth, perinatal and neonatal mortality [9].
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THE AIM

The aim of this study: to determine the different causes
of anemia among anemic women of reproductive age and
to define associations between severity of anemia with
different patient characteristics.

MATERIALS AND METHODS

A community based cross-sectional study was conducted
between October and December 2020 among anemic
women of reproductive age (14-49 years), who attended the
private hematological clinic in Baghdad city. The sample
consisted of 120 participants (100 non-pregnant women
and 20 pregnant women). The study protocol was approved
by the ethical committee of the Medicine department in
university of Baghdad/college of medicine. Women with
malignancy or chemotherapy taken were excluded from
this study.

DATA COLLECTION

Convenience sampling was applied to recruit study participants. The data of the participants were collected through
a self-constructed interview and each patient was asked to
answer the questionnaire after explanation by the researchers in native language.
General questions regarding age, occupation, socioeconomic status, marital status, number of pregnancies
(including abortions and stillbirths), history of blood
transfusion, family history of anemia, and history of Pica
were included.
Questions related to the causes of anemia: Dietary habits
(number of meals per day, diet rich in iron, drink tea or coffee
directly after meals), menstrual cycle duration and profusion
(which defined depending on number of pads used per day
and presence of blood clots to assess profusion), current
pregnancy, gastrointestinal blood loss in (form of melena,
hemorrhoid), drug history, family history of inherited hemo-

Table I. Socio-demographic characteristics of reproductive age women (N=120).
Characteristic

N (%)

Mean Hb level (±SD)

Age:
14-19
20-29
30-39
40-49

15(12.5)
45(37.5)
35(29.2)
25(20.8)

9.12±1.4
9.9±1.47
9.12±1.48
9.18 ±1.57

Occupation:
House wife
Employee
Free work
Student

75(62.5)
15(12.5)
4(3.3)
26(21.7)

9.19 ±1.55
9.82 ±1.74
9.22 ±1.66
9.9 ±1.57

Socioeconomic status:
Low
Middle
High

69(57.5)
46(38.3)
5(4.2)

9.18 ±1.53
9.75 ±1.58
9.88 ±1.66

Marital status:
Married
Single
widow
divorced

82(68.3)
33(27.5)
4(3.3)
1(0.8)

9.18 ±1.6
10.05 ±1.39
9.3 ±1.25
9.4

Number of pregnancies:
No pregnancy
Equal or less than 4
More than 4

4(4.6)
46(52.9)
37(42.5)

8.02 ±1.25
9.19 ±1.71
9.31 ±1.4

History of Pica:
Yes
No

63(52.5)
57(47.5)

Family history of anemia:
History of 1st degree relatives
History of 2nd degree relatives
No

66(55)
9(7.5)
45(37.5)

Blood transfusion last 3 months:
Yes
No

15(12.5)
105(87.5)

Among a patient sample of 120 women of reproductive age, the mean ±SD Hb level was 9.43 ±1.57 g/dl.
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Table II. Hematological parameter of the study sample (N=120).
Mean ±SD

Minimum value

Maximum value

Hemoglobin level(g/dL)

9.43 ±1.57

5.9

11.8

Mean corpuscular volume (fL)

71.6 ±9.74

52

111

Mean corpuscular hemoglobin
concentration (g/dL)

30.18 ±2.69

16.2

37.2

Red cell distribution width (%)

16.22 ±2.9

11

25

Mean S. ferritin in IDA females

8.9±5.44

1.0

24.0

globinopathy , any chronic illness (like connective tissue disease , inflammatory bowel diseases, hypothyroidism, chronic
infection) and auto-immune hemolytic disease.
Blood sample was taken for complete blood count include
(hemoglobin level, Mean corpuscular hemoglobin (MCV),
Mean corpuscular hemoglobin concentration (MCHC), and
red cell distribution width (RDW), serum ferritin and ESR
which measured by using Abbott 1000 hematological analyzer. According to World Health Organization definitions
of anemia as hemoglobin less than 12.0 g/dL, and further
categorized as mild (10.1–11.9 g/dL), moderate (8.0–10.0
g/dL) and severe (<8.0 g/dL) in non-pregnant women.[10]
The normal range of other hematological indices is as
follows: MCV= 80-100 FL, MCHC= 32.0-36.0 g/dl, and
RDW= 11.9-14.5%.
Iron deficiency was defined as serum ferritin<15 ng/ml.

DATA ANALYSIS

SPSS (IBM SPSS statistics version 20) was used for data
entry and analysis. The continuous variables were visually
inspected for normality using histograms and described using mean and standard deviation. Frequencies and percentages used for descriptive variables. Pearson’s Chi- square
or Fisher’s exact test were used to estimate association
between severity of anemia and dietary habits with IDA,
the P- value < 0.05 considered as statistically significant.

ETHICAL APPROVAL

A verbal informed consent was taken from participants
before starting the interview and the name of each participant was registered.

RESULTS

Age groups of patients included 14 -49 years old, with the
age group between 20-29 years forming 37.5% of patients
study sample, followed by age of 30-39 years, forming
29.2%. From all the 120 participants, about 62.5% are
housewives. It was found that 57.5% are of a low socioeconomic state with lower mean hemoglobin level 9.18 g/ dl.
According to the marital status, approximately 68.3% of the
participants were married, with lower mean hemoglobin
level 9.1 g/dl in comparisons with others. The lowest Mean
Hemoglobin level (8.02 g/dl) was also noticed among women with no previous pregnancy. Positive family history of
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anemia for first degree relatives on asking of the patients
in 55% despite inherited cause of hemoglobinopathy was
approved in 20% of cases. History of Pica is documented
in 52.5% , including different substance like clay, rice, ice.
12.5% of the participants had blood transfusion with mean
of units they received equaled two (Table I).
The mean hemoglobin level is 9.43 ±1.57g/dl and the
mean serum ferritin level in women with iron deficiency
is 8.9±5.44 (Table II).
To determine the underlying cause of anemia,dietary habits of these women have been taken regarding (number of
meals per day, diet rich in iron, drinks as tea or coffee directly
after meals). Other causes of anemia considering menstrual
cycle (duration and profusion), current pregnancy, gastrointestinal blood loss, drug history, anemia of chronic diseases
and auto-immune disease have been included.
Regarding the numbers of meals per day and possible
association with iron deficiency anemia in these patients,
the results showed that 57.5% of participants took 2-3
meals/day while 26.7% of the participants consumed only
1-2 meals/day. The meat consumption index found that
50 % of participant eat red meat 1-3 times per week while
only 33.3 % consume red meat in a daily manner and the
data showed that the number of participant who have never
eaten the red meat in their diet were only 10%, based on
the reason they don’t like to eat red meat rather than economical reason. About 20% of patients followed a specific
diet regimen in the form of keto diet, low carbohydrate,
intermittent fasting ,and vegetarian diet.
In order to evaluate blood loss that occurred among
the participants during the menstrual cycle, we excluded
pregnant women from menstrual cycle history questions.
Among the remaining non- pregnant women we found
that 66% have a regular menstrual cycle while 22% have
an irregular, and 7% have poly-menorrhea. The classification of women according to the duration and profusion
of menstruation found that 36% of them had it for more
than 6 days. The heavy cycle has been noticed in 14% as
a mild menstrual bleeding, while moderate and severe in
57%, 29% respectively (Table III).
20 (16.7%) participants were pregnant, 20% were in the
first trimester, 30% were in the second trimester, and 50%
were in the third trimester. The difference can be seen in
mean Hb level during the three trimesters of pregnancy. In
the first trimester the mean ±SD Hb level was 10.07 ±0.72,
dropping to 8.5 ±0.86 in the second trimester and rising to
9.46 ±1.19 in the third trimester (Figure 1).
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Table III. Underlying cause of anemia of the study sample.
Variables

N (%)

Number of meals per day:
1-2
2-3
3-4
4-5

32(26.7)
69(57.5)
17(14.2)
2(1.7)

Red meat:
Daily
1-3 per week
Monthly
Never eat meat

40 (33.3)
6 (50)
8 (6.7)
12 (10)

Regimen:
Keto diet
Vegetarian diet
Low carbohydrate diet
Intermittent fasting
No

3 (2.5)
6 (5)
15(12.5)
10 (8.3)
86(71.7)

Tea or coffee after meals directly:
Yes
sometimes
No

58 (48.3)
3(25)
32(26.7)

Regular menstrual cycle
Irregular menstrual cycle
Amenorrhea
Poly-menorrhea

66 (66)
22 (22)
5 (5)
7 (7)

Duration of menstruation:
Less than 3 days
3-6 days
6-12 days
More than 12 days

7(7)
56(56)
36(36)
1(1)

Profusion:
Mild
Moderate
Sever

14(14)
57(57)
29(29)

Currently pregnant:
Yes
No

20(16.7)
100(83.3)

Trimester:
1st trimester
2nd trimester
3rd trimester

4(20)
6(30)
10(50)

GI blood loss.
Underlying chronic liver disease
History of melena
History of hemorrhoids

2 (1.7)
18 (15)
22 (18.3)

Gluten sensitivity

1 (0.8)

Anemia of chronic disease

4 (3.2)

Megaloblastic anemia

5(4.1)

History of drugs:
NSAIDs
Steroid
No

28 (23.3)
11 (9.2)
81 (67.5)

Gastrointestinal loss and other chronic illnesses related
to anemia have been documented in those with a history
of gastrointestinal bleeding, reported in 35%. 23.3% of

participants were taking NSAIDs, 9.2% were taking steroids with further gastric complaints and possibility of
gastrointestinal blood loss due to drugs.
Megaloblastic anemia was found in 4.1%. 3.2% have
anemia as a result of a chronic disease (e.g. connective
tissue diseases, hypothyroidism, Inflammatory bowel
disease).
Considering patients who were presented with hemolytic
anemia, it was found that 14.9% have a history of thalassemia minor, 2.5% have sickle cell trait and 1.7% have acute
attack of G6PD. While the other patients (5.8%) present
the example of auto-immune disease (Table III).
The figure below (Figure 2) shows a chart of percentages
of each type of anemia included in this study, it shows that
the major proportion of the sample was iron deficiency anemia (IDA) which constitutes 67.2%, the second underlying
cause was inherited anemia forming 20%.
There is a significant association between different age
groups and severity of anemia. Otherwise, there is no
significant association between degree of anemia and
other socioeconomic parameters, number of pregnancies,
profusion of menstrual cycle despite the majority of them
within all categories having moderate severity type of
anemia (Table IV).
There is a significant association between red meat consumption and Iron deficiency anemia. However, there is
no significant association of the results in women and the
number of meals per day. Similarly, there is no significant
association between dietary regimens, consumption of
tea and coffee directly after meals and Iron deficiency
anemia(Table V).

DISCUSSION

This cross-sectional study was conducted among 120 randomized women of reproductive age in Baghdad and the
result shows that the mean hemoglobin level was 9.43 g/dl
and the majority of the sample with moderate severity
anemia (43%). This result was similarly to a study done in
Pakistan in 2020, which revealed that 40.9% were suffering
from moderate anemia. Other study in Saudi Arabia in
2013, showed that the majority of their sample had mild
anemia in 83% [11,12]. This variability in severity of anemia may be related to the socio-economic status, lack of
regular routine checkup and seeking medical care until
symptoms become more obvious and interfere with their
daily life activity.
Among pregnant women, the curve shows differences in
the mean Hb level during the three trimesters of pregnancy,
10.07gm/dl in the 1st trimester, dropping to 8.5 gm/dl in
the second trimester and rising to 9.46 gm/dl in the third
trimester. This result concert with reset balance between
plasma volume and erythrocyte mass, which generally
considered that a Hb concentration <11 g/dL in the late
first trimester and <10 g/dL in the second and third trimesters [13,14].
16.7% of participants with anemia were pregnant. In
Pakistan anemia is equally prevalent among pregnant and
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Table IV. Association between socio-demographic, menstrual cycle and grade of anemia among women with IDA.
Mild

Grade of anemia
Moderate

Severe

Age:
14-19
20-29
30-39
40-49

1 (14.3)
22 (71%)
7 (23.3%)
8 (50%)

5 (71.4%)
6(19.4%)
17 (65.7%)
5 (31.2%)

1 (14.3%)
3 (9.7%)
6(20%)
3 (18.8%)

Occupation:
House wife
Employee
Free work
Student

19 (37.3%)
8 (61.5%)
1 (33.3%)
10 (58.8%)

24 (47.1%)
3 (23.1%)
1 (33.3%)
5 (29.4%)

8 (15.7%)
2 (15.4%)
1 (33.3%)
2 (11.8%)

Socio-economic status:
Low
Middle
High

18 (39.1%)
17 (50%)
3 (75%)

21 (45.7 %)
12 (35.3%)
0 (0%)

7 (15.2%)
5 (14.7%)
1 (25%)

Marital status:
Married
Single
widow
divorced

24 (39.3%)
14 (70%)
0 (0%)
0 (0%)

25 (41%)
45 (25%)
2 (100%)
1 (100%)

12(19.7%)
1 (5%)
0 (0%)
0 (0%)

N. of pregnancies:
No pregnancy
≤4
>4

0 (0%)
13 (39.4%)
11 (39.3%)

1 (33.3%)
13 (39.4%)
14 (50%)

2 (66.7%)
7 (21.2%)
3 (10.7%)

Profusion of menstrual cycle:
Mild
Moderate
Sever

4 (40%)
20 (20%)
6 (35.3%)

3 (30%)
14 (35%)
8 (47.1%)

3 (30%)
6 (15%)
3 (17.7%)

Chi-square

P-value

17.95

0.003

5.54

0.46

4.03

0.38

7.27

0.2

4.59

0.3

2.42

0.69

Table V. Association between dietary habits and IDA.
IDA

Yes
N. of meals per day:
1-2
2-3
3-4
4-5

25 (78.1%)
50(72.5%)
10(58.8%)
1 (50%)

7(21.9%)
19(27.5%)
7(41.2%)
1 (50%)

Red meat:
Daily
1-3 per week
Monthly, never eat meat.

22(57.9%)
49(81.7%)
15(68.2%)

16(42.1%)
11(18.3%)
7(31.8%)

Regimen:
Keto diet
Vegetarian diet
Low carbohydrate diet
Intermittent fasting
No

2(66.7%)
3(50%)
11(73.3%)
9(90%)
61(70.9%)

1(33.3%)
3(50%)
4(26.7%)
1(10%)
25(29.1%)

Tea or coffee after meals directly:
Yes
sometimes
No

45(77.6%)
18(56.2%)
23(76.7%)

13(22.4%)
14(43.8%)
7(23.3%)

non-pregnant women where the prevalence among pregnant women is about 50% [11]. This may be related to lower
sample size in this study and to the better antenatal care. In
this study the number of pregnancies was not significantly
168

No

Chi square

P-value

2.91

0.38

6.63

0.03

3.29

0.5

5.11

0.07

associated with severity of anemia. Other studies identified
that repeated pregnancies are highly associated with the
prevalence of anemia among married women [15]. Long
intervals between pregnancies and follow-up during preg-
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Fig. 1. Mean Hemoglobin level related to trimester in pregnant women

Fig. 2. Distribution of different types of anemia
nancy may contribute to less burden of repeated pregnancy
and severity of anemia. The age group between 20-29 years
formed the largest proportion in 37.5% of this study and
the younger age group found to be significantly associated
with severity of anemia . In Pakistani and Saudi studies,
the age association with anemia was in the same category
[11,12]. This increase in incidence and more severe anemia
in the child-bearing group may contribute to increased
iron requirement during pregnancies, breastfeeding and
these groups should be checked more frequently than
older patients during and after conception. Also this may
explain that the lowest mean Hemoglobin level and more
severe anemia is noticed among women with no previous
pregnancy because they are seeking medical care less. The
presence of severe anemia in widows or divorced women
despite being not significantly associated with severity
of anemia, may reflect that these women lack support to
sustain their families, predisposing them to economic
deprivation, poverty, malnutrition and low access to health
service, and this is reflect what had been found in other
studies from Rwanda and Ecuador [14,15].
From all the 120 participants, about 57.5% were of low socio-economic status, this reflects that high percentage of study
sample has inadequate income for adequate and good quality
of diet ,however in this study it has no significant association
with anemia severity. This may be reflected by other studies
of people in Sudan 2020 and Rwanda 2019 [14,16].
The percentage of the studied women who were consuming uneatable items (Pica) is 52.5%,with this higher than

that found in the study made in Pakistan 2020, equaling
32.3% [11]. This difference may be due to variability in
sample size and social attitude. This study showed that
56% of participants have normal menstrual duration of
3-6 days , with moderate profusion in 57%, while the study
conducted in Turkey 2019 revealed that 69.9% had normal duration of menstruation and 60.5% have moderate
profusion[17]. Similarly study was done in Thailand 2017,
where the whole sample had normal menstrual duration
with moderate to severe blood loss during menstrual cycle
[18]. This may mean that during the research it is important to look not only for the duration but the severity of
menstrual blood loss. There was no significant association
between profusion of menstrual cycle and degree of anemia
despite the majority of women within all categories having
moderate severity type of anemia in this study. Study in
Turkey and Pakistan revealed that there was an association
between heavy menstruation and hemoglobin level [12,16].
Iron deficiency anemia is the major type of anemia in this
study with a rate of 67.2% followed by inherited type of anemia
in 20% and the lowest proportion was in auto-immune hemolytic anemia, megaloblastic anemia and anemia, associated with
chronic disease. This result was demonstrated by WHO which
revealed that iron deficiency contributes to approximately 50%
of all anemic cases globally [17]. And this is what’s documented
in other study in northeastern Tanzania, which showed that
58.8% of their participants had iron deficiency anemia [19].
The association between occupation and socio-economic status with level of anemia found to be insignif169
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icant, similarly to what had been found in Ecuadorian
study [20].
About dietary habits and iron deficiency anemia, a
significant association was found between red meat consumption and iron deficiency anemia. This result is in
compliance with that of a study conducted in Saudi Arabia
and Vietnam [12,20].
These findings could be explained by the fact that infrequent red meat consumption due to low socioeconomic
state, or part of dietary regimen, or vegetarian diet increase
the risk of developing iron deficiency anemia .
There was no association between number of meals and
type of regimen with iron deficiency anemia despite it being
more common in those with specific diet regimen, though
not significant. It may be explained that women may reduce
the number of meals and follow a regimen, but eating a
complete food that contains all nutrients that the body needs.
Drinking coffee or tea directly post meal or on occasion
found to be not significant to influence the development
of iron deficiency anemia. The study made in Saudi Arabia
and Thailand showed the same result [12, 18].

CONCLUSIONS

This study revealed that iron deficiency anemia is the commonest form of anemia found in the country’s population.
It showed that the main association criteria with severity of
anemia are age group and dietary habits with inadequate
consumption of meat.
Thus, surveillance and intervention programs specific
to the women population are recommended to reduce
incidence of anemia. Larger sample studies are advised
to build up greater understanding of this health issue.
They would also support the development of a strong and
suitable public health policy which can efficiently tackle
anemia, particularly IDA.

LIMITATIONS OF THIS STUDY

Several elements of the study design might pose limitations
in estimating the percentage of anemia types and associated
factors. Firstly ,because small sample sizes did not permit
accurate estimates of the actual prevalence of anemia
among productive age women. Secondly, the study was
conducted in a private clinic because of a critical situation
in hospital based patients collection due to pandemic of
COVID- 19. Larger random study sample is required to
find the consistency of the results among the Iraq women
of reproductive age .
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