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Background. Iron deficiency anaemia in pregnancy is one of the most common preventable causes of maternal morbidity 
and poor prenatal outcome. This study was conducted to assess the level of awareness about iron deficiency anaemia and the effect of 
the awareness in the prevention of anaemia. 
Material and methods. A cross-sectional study was conducted in randomly six selected primary healthcare centres in Al Najaf city, Iraq. 
Data was collected from 1 July to 20 September 2022 through the interview of participants using a self-structured questionnaire. A Chi-
square test was used to test the association between awareness levels and different variables, and a binomial logistic regression was 
performed to ascertain the effects of awareness about iron deficiency anaemia on the likelihood of its prevention among participants. 
Results. The prevalence of iron deficiency anaemia among (343) pregnant women was 85.4%, and the mean haemoglobin level was 
9.5 g/dL. Most of the participants had poor awareness about iron deficiency anaemia (69.4%), and only 6.1% had good awareness. 
Statistical analyses revealed that awareness was significantly associated with educational level, residence, financial status and parity 
number (p < 0.001). Binomial logistic regression analysis demonstrated that having adequate awareness increases the likelihood of not 
having anaemia by more than two and half times (OR = 2.72, 95% CI [1.02,7.27]). 
Conclusions. A low level of awareness regarding iron deficiency anaemia was found among pregnant women. Adequate awareness 
among participants can help in the prevention of anaemia. 
Key words: iron deficiency anaemia, pregnancy, awareness, primary healthcare centres, Iraq.
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Background

Iron deficiency anaemia (IDA) is defined as a decrease in 
the concentration of circulating red blood cells or haemoglobin 
concentration, and so an impairment in oxygen transport due 
to the low number of circulating erythrocytes compared with 
the standard [1]. IDA during pregnancy is one of the most com-
mon preventable causes of maternal morbidity and poor prena-
tal outcome [2]. Anaemia during pregnancy is prevalent in both 
developed countries and developing countries and continues to 
be one of the major world health problems and the top cause 
of frailty in the world [1]. According to a recent WHO docu-
ment, about 37% (32 million) of pregnant women worldwide 
are anaemic [3]. Nonetheless, there is a discrepancy in the rate 
throughout the world from place to place. For example, there 
is a considerable decline in the rate of anaemia in pregnancy in 
developed countries, but this is increasing in developing coun-
tries [4]. Women and children in the Eastern Mediterranean Re-
gion (EMR) suffer from high rates of anaemia. Several countries 
in the EMR have experienced nutritional and epidemiological 
transitions, while others have experienced significant increas-
es in undernutrition, micronutrient deficiencies and anaemia 
due to conflict and political instability [5]. In Iraq, anaemia is 
still a predominant problem, according to the last WHO update 
on 19 April 2021, and the prevalence of anaemia among preg-
nant women in reproductive age groups was 30.9 [16.2–46.3] 
[3]. The World Health Organization (WHO) defines antepartum 

anaemia using a haemoglobin (Hb) cut-off (< 110 g/L). The WHO 
also stratifies anaemia in pregnancy into three subtypes: mild 
(Hb 100–109 g/L), moderate (Hb 70–99 g/L) and severe (Hb < 
70 g/L) [6]. Whereas during pregnancy, there is a difference in 
the cut-off value by gestation age as a result of increased blood 
volume and plasma expansion and is < 110 g/L during the first 
and third trimesters and < 105 g/L during the second trimes-
ter [7]. Factors that contribute to IDA during pregnancy include 
drinking tea/coffee immediately after food intake, not eating 
meat, not following an extra diet during pregnancy, short birth 
interval, parasitic infestation and previous heavy menstrual 
blood flow [8]. Anaemia during pregnancy can adversely affect 
both the foetus and the mother. Its consequences include an in-
creased incidence of abortion, postpartum haemorrhage, foetal 
growth restriction, hypoxia, premature birth, low birth weight, 
infections, premature rupture of the membrane and perinatal 
mortality. Besides this, there is high association between IDA 
and reactive thrombocytosis, which put pregnant women at risk 
of thromboembolism [9]. Iron deficiency increases the risk of 
poor cognitive, motor and socio-emotional performance and 
interferes with neurophysiologic development [10]. Severe 
anaemia during pregnancy increases the risk of maternal death 
two-fold according to a WHO multicounty survey [11]. Many 
studies have emphasised the importance of health promotion, 
educational interventions and use of an educational handbook 
integrated with counselling for the prevention of anaemia dur-
ing pregnancy [12–14]. To our knowledge, there has been no 
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adequate data published about the awareness of women con-
cerning IDA during pregnancy. This study aimed to determine 
the level of awareness about IDA and its role in the prevention 
and decrease in the severity of IDA among pregnant women. 

Material and methods

A cross-sectional study was carried out at six randomly se-
lected primary healthcare centres (PHCCs) in Al Najaf AL-Ashraf 
city from 1 July to 20 Sept. 2022. The study included a sample 
of 343 pregnant women who attended PHCCs for routine ANC 
visits or for health problems and who agreed to participate in 
this study. A study was conducted using the random technique 
of six primary healthcare centres (PHCCs) in AL Najaf Al-Ashraf 
city in Iraq. These centres were selected by combined sampling, 
stratified and lottery methods for 20% from 29 PHCCs (north-
ern and southern sectors). The chosen centres were three from 
the northern sector (AL Jameya, AL Jamia, AL Emam al Jawad), 
two from the southern sector (Abdel-Sahib Dakhil, Old City) and 
one from a rural area (AL Rathawia). A purposive sampling tech-
nique was used to select the participants. Women diagnosed 
with thalassemia, sickle cell anaemia or any chronic diseases, as 
well as very ill pregnant women, were excluded from this study. 
Sample size was estimated to be 280 considering a percentage 
of estimated knowledge of pregnant women toward IDA was 
76% from previous research [15]. The non-response rate was 
regarded as 20%, which is equal to 56 regarding a sample size of 
280 after adding 56, and the minimum required sample size was 
336. The interview technique was used to collect sample data 
through the use of self-structured questionnaires to achieve the 
goals of this study. The questionnaire had been reviewed and 
corrected by experts, and it contains two parts: The first part re-
lated to socio-demographic information, which comprised of 12 
items (age, residence, educational level, occupation, parity, mis-
carriage, spacing between current and previous pregnancy, ges-
tational age, income, causes of visit, height, weight, level of Hb 
in g/dL). The second part was a direct multiple-choice (yes, no, 
I don’t know) to assess the awareness of pregnant women con-
cerning IDA. It comprised multiple sections which included gen-
eral information about IDA, causes, symptoms, adverse effects, 
advantages of iron pill intake during pregnancy and their knowl-
edge about an iron-rich diet. According to the assessment of the 
severity of IDA among participants, it is subdivided into mild (Hb 
100–109 g/L), moderate (Hb 70–99 g/L) and severe anaemia 
(Hb < 70 g/L) [6]. For awareness items, categorical responses 
(yes, I don’t know and no) were applied with an item score of ‘1’ 
for the right answer (yes) and ‘0’ for the wrong answer (I don’t 
know, and no), and each participant was scored out of a total of 
59. For a maximum score of 59 points (100%), the total aware-
ness score was calculated as the subject’s awareness score di-
vided by the maximum awareness score multiplied by 100. After 
summation, the degree of question answers for each participant 
was expressed as a percentage: > 50% bad awareness, 51–75% 
fair, and > 75% good awareness. Statistical analysis: Data entry 
and analysis were done using SPSS version 25 computer soft-
ware (statistical package for social sciences). Figures and tables 
were used for the illustration of data. Categorical variables were 
presented as frequencies and percentages. Continuous vari-
ables were presented in means and standard deviations. A Chi-
square test was used to test the association between awareness 
levels and different variables, and a binomial logistic regression 
was performed to ascertain the effects of being aware of IDA 
on the likelihood that participants were not anaemic using the 
odds ratio (OR) and 95% confidence interval (CI). A p-value of  
≤ 0.05 was considered statistically significant.

Results
A total of 343 women receiving antenatal care took part in 

this study. They were selected from six primary healthcare cen-
tres (PHCCs) in AL Najaf Al-Ashraf city in Iraq. The mean (stan-

dard deviation) age of the participants was 24.55 (6.090) years, 
with more than one-third of them (37.3%, n = 128) aged < 21 
years and 22.7% (n = 78) aged between 21 and 25 years. Regard-
ing residence, more than three-quarters of the women lived in 
urban areas (77.6%, n = 266), the rest from rural areas. It was 
found that more than half of the women were primary school 
graduates (57.4%, n = 197), whereas only 9.6% (n = 33) were 
university graduates. According to their financial status, more 
than half of the participants (59.8%, n = 205) reported insuf-
ficient income. The majority were housewives (93.6%, n = 321), 
and near three quarters of them (73.3%, n = 251) came to the 
PHCCs for routine (ANC) visits. Concerning the obstetrical his-
tory of the participants, nearly half (46.4%, n = 159) were nul-
liparous and half (50.4%, n = 173) in the second trimester, about 
two-thirds (68.6%, n = 253) had no miscarriage, more than three 
quarters (84%, n = 288) had a spacing time < 2 years, a majority 
of them (95%, n = 326) were anaemic, with a BMI mean of 27.38 
kg/m2 and standard deviation of ± 4.435. Other characteristics 
are shown in Table 1.

Table 1. Socio-demographic and antenatal characteristics of the 
study respondents (n = 343)
Characteris-
tics

Frequency 
(n)

Percentage 
(%)

Mean ± SD

Age (years)                                                                      24.55 ± 6.090

< 21 128 37.4

21–25 78 22.7

26–30 81 23.6

31–35 34 9.9

> 35 22 6.4

Residence

Rural 77 22.4

Urban 266 77.6

Education

illiterate 29 8.5

Primary 197 57.4

Secondary 84 24.5

university and 
above

33 9.6

Financial status

Insufficient 205 59.8

Sufficient 115 33.5

Can save 23 6.7

Occupation

Housewife 321 93.6

Employed 10 2.9

Student 12 3.5

Cause of visit

Routine (ANC) 
visit

251 73.3

Complaint 32 9.2

both 60 17.5
Parity No.                                                                        2.3469  
                                                                                          ± 2.42171
Nulliparous 159 46.3

Multiparous 123 35.9

Grand-multi 61 17.8
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Table 1. Socio-demographic and antenatal characteristics of the 
study respondents (n = 343)
Characteris-
tics

Frequency 
(n)

Percentage 
(%)

Mean ± SD

Gestational age/week

1st trimester 73 21.3

2nd trimester 173 50.4

3rd trimester 97 28.3

Miscarriage No.                                                             0.4490 ±     
                                                                                          0.78147
0 253 68.8

≥ 1 108 31.2

Spacing time/year                                                         1.151 ± 1.174

< 2 288 84

≥ 2 55 16

Haemoglobin level g/dL                                               9.4589 ± 
                                                                                           1.2700
Not anaemic 50 14.58

Anaemic 293 85.42

BMI (kg/m2)                                                                    27.38 ± 4.435

Figure 1. Severity of IDA among pregnant women (n = 343)

According to the severity of anaemia among the partici-
pants, more than two-thirds had moderate anaemia (41.98%,  
n = 144) and mild anaemia (40.82%, n = 140), whereas only 
2.62% of them had severe anaemia (as shown in Figure 1). Con-
cerning the level of awareness, it was found that the majority of 
pregnant women had poor awareness (69.39%, n = 238), where-
as only 24.49% (n = 84) had a fair level of awareness, and 6.12% 
(n = 21) had good awareness (as shown in Figure 2). 

Figure 2. Level of awareness about IDA among pregnant women  
(n = 343)

The association between the demographic variables of the 
participants with a level of awareness is shown in Table 2. Sta-
tistically, a highly significant association was found between 
awareness about IDA and residence groups, educational level 
and financial status (p < 0.001). However, no association was 
found between age, occupation and awareness about IDA (p 
> 0.05). Participants who were from rural areas had a signifi-
cantly lower proportion (1.3%) of adequate awareness than 
those from urban areas (39.0%). There were higher proportions 
of adequate awareness among women at a university level and 
above (60.6%) compared to those at secondary (31.0%) and pri-
mary (22.8%) educational levels. The differences were statisti-
cally significant (p < 0.001). Participants with sufficient financial 
status had a significantly higher proportion (56%) of adequate 
awareness, as compared with those who had sufficient financial 
status (15.6%). The results show that there was no significant dif-
ference in the level of awareness between various age groups  
(p = 0.105) and occupations (p = 0.246). The association between 
the obstetrical history of participants with a level of awareness is 
shown in Table 2. A statistically significant association was found 
between awareness about IDA with parity number (p = 0.025). The 
awareness was adequate in 36.5% of nulliparous, and 18% in grand 
multiparous women. The anaemic status of women had a highly 
significant association with awareness (p = 0.037), as (52%) of non-
anaemic women had adequate awareness which, was higher than 
that of anaemic women (26.9%) (as shown in Table 2).

After adjusting the association between awareness about 
IDA and anaemia during pregnancy to different confounders, the 
logistic regression model was statistically significant (X2 (df1) = 
3.935, p < 0.05). It was found that being aware of IDA increased 
the likelihood of no anaemia during pregnancy by more than 
two and half times (OR = 2.724, 95% CI [1.020,7.271], as shown 
in Table 3). Table 4 demonstrated that the non-anaemic partici-
pants had a higher percentage (52%) of adequate knowledge 
about IDA than those with mild, moderate and severe anaemia 
(30%, 22.9% and 34.6%, respectively). The association between 
awareness and severity of IDA among pregnant women was sta-
tistically significant (p = 0.02).

Table 2. Comparison of awareness according to selected socio-demographic and antenatal characteristics of the participants
Characteristics Good and fair awareness No (%) Poor awareness No (%) Total No (%) p
Age (years) 0.105
< 21 31 (24.2) 97 (75.8) 128 (100)
21–25 28 (35.9) 50 (64.1) 78 (100)
26–30 24 (28.7) 57 (71.3) 81 (100)
31–35 11 (32.4) 23 (67.6) 34 (100)
> 35 11 (50) 11 (50) 22 (100)
Residence 0.001
Rural 1 (1.3) 76 (98.7) 77 (100)
Urban 104 (39) 162 (61) 16 (100)
Educational level 0.001
illiterate 13 (44.8) 16 (55.2) 29 (100)
Primary schooling 45 (22.8) 152 (77.2) 197 (100)
Secondary schooling 26 (31.0) 58 (69.0) 84 (100)
University and above 21 (60.6) 13 (39.4) 33 (100)

Level of anaemia

not anaemic
14.58%

50

Awareness good
6.12%

21

poor
69.39%

238

fair
24.49%

84

mild anaemia
40.82%

140

moderat anaemia
41.98%

144

sever anaemia
2.62%

9
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Discussion

The WHO reports that 58% of pregnant women in underde-
veloped nations are anaemic [3]. Good awareness, understand-
ing and practise may avoid anaemia throughout pregnancy [16]. 
In this research, 85% of the women were anaemic and had 
a mean haemoglobin of 9.4589 ± 1.27 g/dL. The present figure 
was greater than the WHO update in 2021 (30.9 [16.2–46.3]) 
and earlier research in Iraq, which revealed that 67% of preg-
nant women in Baghdad, 58% in Mosul and in Ramadi [17–19] 
had anaemia. This study’s socio-demographic features, which 
were risk factors for anaemia during pregnancy, included more 

Table 2. Comparison of awareness according to selected socio-demographic and antenatal characteristics of the participants
Characteristics Good and fair awareness No (%) Poor awareness No (%) Total No (%) p
Financial status 0.001

Insufficient 32 (15.6) 173 (84.4) 205 (100)

Sufficient 65 (56) 50 (44) 115 (100)

Can save 8 (34.8) 15 (65.2) 23 (100)

Occupation 0.246

Housewife 95 (29.6) 226 (70.4) 321 (100)

Employed 4 (40.0) 6 (60.0) 10 (100)

Student 6 (50.0) 6 (50.0) 12 (100)

Spacing 0.287

< 2 years 84 (29.2) 204 (70.8) 288 (100)

≥ 2 years 21 (36.7) 34 (63.3) 55 (100)

Miscarriage 0.949

No 71 (30.2) 164 (69.8) 235 (100)

yes 34 (30.9) 74 (69.1) 108 (100)

Gestational week 0.164

1st trimester 16 (21.9) 57 (78.1) 73 (100)

2nd trimester 59 (34.1) 114 (65.9) 173 (100)

3rd trimester 29 (29.9) 68 (70.1) 97 (100)

Parity No. 0.025

Nulliparous 58 (36.5) 101 (63.5) 159 (100)

Multiparous 36 (28.8) 87 (71.2) 123 (100)

Grand-multi 11 (18) 50 (82) 61 (100)

Haemoglobin level 0.001

Anaemic 78 (26.9) 214 (73.1) 326 (100)

Non-anaemic 26 (52) 24 (48) 17 (100)

Table 3. Adjusted association between awareness and IDA
Df p OR

Lower
95% CI for OR
Upper

Step 1a Awareness score (1) 1 0.045 2.724 1.020 7.271

Constant 1 0.000 10.556

Table 4. Association between awareness and severity of IDA among pregnant women

Characteristics Adequate n (%) Non-adequate n (%) Total n (%) p

Severity of anaemia 0.021

Not anaemic 26 (52.0) 24 (48.0) 50 (100)

Mild anaemia 42 (30) 98 (70.0) 140 (100)

Moderate anaemia 33 (22.9) 111 (77.1) 144 (100)
Severe anaemia 4 (33.6) 5 (66.4) 9 (100)

total n (%) 105 (30.6) 238 (69.4) 343 (100)

than one-third younger participants, most of whom were low-
educated, multiparous, in the second and third trimesters and 
had less than two years between pregnancies. Just 2.62% of 
this study’s participants had severe anaemia, whereas 40.82% 
and 41.98% had mild and moderate anaemia, respectively. The 
majority of our subjects attended PHCCs for ANC and agreed 
with the significance of treatment compliance; therefore, only 
a few had severe anaemia. This is comparable to previous Iraqi 
research [19–20]. This survey found that just 6.12% of individu-
als were aware of IDA, whereas 69.39% were unaware. This con-
clusion is consistent with previous Iraqi research, where a 2019 
study in Erbil city showed that 98% of women had poor knowl-
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the odds of individuals not being anaemic (OR = 2.724, 95% CI 
(1.020,7.271)). This conclusion is consistent with another Iraqi 
study in Baghdad city [19] suggesting that IDA knowledge might 
reduce anaemia during pregnancy. An earlier study in Egypt 
investigated the effect of health promotion concerning IDA on 
pregnant women’s knowledge and practise. This study found 
that women’s total knowledge and practises towards IDA im-
proved from 55% in pre-test to 83% in post-test and 80% in fol-
low-up of health promotion instructions, while the mean hae-
moglobin level increased among participants in the second and 
third trimesters compared to pre-test. In another study, preg-
nant women in Oman were tested for haemoglobin status after 
a dietary education intervention. The study and control groups’ 
Hb levels were then measured at 36 weeks. This research found 
a statistically significant difference between the study group’s 
pre- and post-test Hb levels (p = 0.001), demonstrating that IDA 
knowledge improved pregnant women’s Hb levels [27]. 

Conclusions

There is a low level of awareness regarding iron deficiency 
anaemia among pregnant women attending PHCCs. Adequate 
awareness about IDA is a significant predictor of not being 
anaemic during pregnancy. Awareness about IDA is affected by 
educational level, residence, financial status and parity number. 
The role of GPs and family physicians in the proper health edu-
cation of pregnant women is essential during antenatal visits, as 
adequate awareness plays a role in the prevention of IDA. Fur-
thermore, a mass media campaign is recommended for target-
ing low educated, poor, multipara and rural pregnant women. 

edge of IDA during pregnancy [21], and a 2015 study in Al Amara 
city found that 51.2% of pregnant women had poor awareness 
[15]. A Saudi Arabian survey found that 66.7% of women had 
inadequate IDA awareness, and 3.7% had high awareness [22]. 
60% of Egyptian individuals were unaware of IDA throughout 
pregnancy [23]. Moreover, half of the individuals had basic edu-
cation, yet only 22.8% had appropriate IDA knowledge, com-
pared to 60.6% of university-educated people. Awareness was 
substantially correlated with educational level (p < 0.001). IDA 
awareness depends on education. This research showed that 
women with greater education had better knowledge scores 
[24]. This research demonstrated an extremely significant corre-
lation (p < 0.001) between financial status and awareness. Simi-
lar to a previous Iraqi research [15], 56% of individuals with suf-
ficient financial position had appropriate knowledge, but 15.6% 
of those with poor financial status had appropriate knowledge. 
This may be owing to low-income individuals’ inaccessibility 
to health services and social media and their vulnerability to 
social and cultural attitudes. A previous study found the same 
strong link between a pregnant woman’s domicile and IDA [25] 
awareness. Employment in rural populations, lifestyle and old 
beliefs may explain this outcome. The present findings showed 
no significant associations between occupational status and age 
groups with IDA awareness (p > 0.05), which is consistent with 
earlier research [21, 26]. Currently, a significant association be-
tween parity number and awareness about IDA was recorded (p 
< 0.05). Nulliparous pregnant women had the highest propor-
tion of adequate knowledge (36.5%) compared to multiparous 
(28.8%) and grand-multi (18%), which could be explained by 
their high level of pregnancy fear. This result is similar to that 
found in a previous study [26]. Knowledge about IDA doubles 

Source of funding: This work was funded from the authors’ own resources.
Conflicts of interest: The authors declare no conflicts of interest.
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