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Abstract: Background: Anemia is a significant public health problem in developing countries, particularly in pregnant 
women. It refers to a condition in which the hemoglobin content of the blood is lower than normal. In developing countries, the 
cause of anemia during pregnancy is multifactorial and includes nutritional deficiencies. It is associated with an increased risk 
of maternal and perinatal morbidity and mortality. In order to design an intervention for prevention of anemia in pregnancy, 
determination of its magnitude and identifying associated risk factors for anemia are paramount importance. Objectives: To 
determine the magnitude and factors associated with anemia during pregnancy among mothers attending antenatal care at 
Adama Hospital Medical College antenatal care clinic from November to December 2017. Methods: Institution based cross 
sectional study design was used in Adama Hospital Medical College from November to December 2017. The study 
participants were selected using systematic sampling technique from their sequence of antenatal care visit in the period of 
study, and associated risk factors data were collected using structured questionnaire by trained antenatal care service providers. 
Level of haemoglobin was determined. Descriptive and analytical statistics were computed using SPSS version 20. Odds 
Ratios, P-values and 95% CIs - the analytical statistics from bivariate and multi variate logstic regression were used to identify 
predictor variables associated with the dependent variable - anaemia. Result: A total of 329 participants completed the study 
making the response rate of 97.0%. The mean age of the participants was (26.5 ± 4.03). The prevalence of anaemia was found 
to be 14.9%. Pregnant women who had pica during pregnancy had 33.6(13.92 -81.48) times more likely to be anemic 
compared with those had no history of pica. Pregnant women who didn’t take iron supplementation during their pregnancy 
were 0.196(.085-.445) times more likely to be affected by anemia when they compared with those who took iron 
supplementation. Conclusion: The prevalence of anaemia was found to be 14.9%. Iron supplementation during pregnancy and 
presence of pica were significantly associated with anaemia in the study population. Therefore, long term and short term 
strategies helpful in alleviating these predisposing factors need to be developed so as to reduce the number of mothers affected 
by anaemia. 
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1. Introduction 

1.1. Background 

Anemia is defined as a condition in which there is less 
than the normal hemoglobin (Hb) level in the body, which 
decreases oxygen-carrying capacity of red blood cells to 

tissues. Anemia is a global public health problem affecting 
both developed and developing countries with major 
consequences for human health as well as social and 
economic development. It occurs at all stages of the life cycle 
[1, 2]. 
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Anemia is one of the most common nutritional deficiency 
diseases observed globally. Although nutritional anemia 
affects members of both sexes and all age groups, the 
problem is more prevalent among women and contributes to 
maternal morbidity and mortality, as well as to low 
birthweight [3]. It has been estimated that nutritional anemia 
affects almost two-thirds of pregnant women in developing 
countries. However, many of these women were already 
anemic at the time of conception, with an estimated 
prevalence of anemia of almost 50% among nonpregnant 
women in developing countries [4]. 

According to the 2008 World Health Organization (WHO) 
report, anaemia affected 1.62 billion (24.8%) people globally 
[5]. It had an estimated global prevalence of 42% in pregnant 
women and is a major cause of maternal mortality [6-8]. In 
Africa, 57.1% of the pregnant women were anemic. 
Moreover, anemia in pregnant women is a severe public 
health problem in Ethiopia; 62.7% of pregnant women were 
anemic [5]. Although the prevalence varies widely in 
different settings and accurate data are often lacking, in 
resource-limited areas terribly significant proportions of 
women of childbearing age particularly pregnant are anaemic 
[9]. Geographically, those living in Asia and Africa are at the 
greatest risk [10]. 

Seventeen percent of Ethiopian women in the reproductive 
age group are anemic and 22% of these women were 
pregnant [11]. Anaemia may result from both nutritional and 
nonnutritional factors, specifically besides iron, deficiency of 
micronutrients such as vitamins A, C and B-12 and folic acid 
may contribute to the development of anaemia. These 
nutrients may affect haemoglobin synthesis either directly or 
indirectly by affecting absorption and/or mobilization [3]. 

Epidemiological studies done on prevalence of anemia in 
pregnant women in Ethiopia have reported varying 
magnitude of anemia and identified several factors associated 
with anemia [12-21]. Determination of the magnitude of 
anemia among pregnant women helps to monitor health of 
the pregnant women, contributing to reduction in maternal 
morbidity and mortality. Also, assessment of factors 
predisposing to anemia in a local area enables to take 
targeted intervention activities. 

1.2. Statement of the Problem 

The effect of anemia during pregnancy on maternal and 
neonatal life ranges from varying degrees of morbidity to 
mortality. As many studies elucidated, severe anemia 
(<7 g/L) during pregnancy has been associated with major 
maternal and fetal complications. It increases the risk of 
preterm delivery [23, 24], low birth weight [22–24], 
intrauterine fetal death [24], neonatal death [25], maternal 
mortality [26], and infant mortality [27]. Anemia is 
multifactorial in etiology; the disease is thought to be mainly 
caused by iron deficiency in developing countries. In sub-
Saharan Africa where iron deficiency is common, the 
prevalence of anemia has often been used as a proxy for iron 
deficiency anemia (IDA) [9]. Other micronutrient deficiency 
(vitamins A and B12, riboflavin, and folic acid) has also been 

a cause of anemia during pregnancy [28]. 
Likewise, Infectious diseases such as malaria, helminthes 

infestations, and HIV are also implicated with high 
prevalence of anemia in sub-Saharan Africa [29, 30]. There 
was also a considerable variation in the prevalence of 
pregnancy anemia because of the differences in 
socioeconomic conditions, lifestyles, and health seeking 
behaviors of different population across different countries 
and cultures and obstetrics and gynecological related 
condition of pregnant mothers [28]. 

Anaemia is especially dangerous in pregnant women in 
that it causes cardiac failure, hemorrhage and infection. In 
India, 19% of maternal deaths were related to anaemia. 
Maternal anaemia increases intrauterine growth retardation 
and pre-term delivery. Anaemia is also an important indicator 
for choosing medication. For example anaemic women 
should be strict to the use of intrauterine device due to blood 
loss side effect [31]. 

Anaemia has been shown to affect cognitive development, 
shorten attention span, and cause irritability, fatigue, 
difficulty with concentration, lethargy, increased mortality, 
and susceptibility to infection. Consequently, anemic children 
tend to perform poorly on vocabulary, reading and other 
tests. However, with appropriate preventive programs, many 
cases of anaemia, including iron deficiency anaemia, can be 
prevented in children [32]. 

Strong evidence links anemia not only to health problem 
but also development problem. Anemia increases risk for 
maternal and child mortality and has negative consequences 
on the cognitive and physical development of children, and 
also has negative impact on work productivity in adults 
which affect economical activity. Overall, about 20% of 
maternal and perinatal mortality in developing countries can 
be attributed to anemia. Iron deficiency with/without anemia 
reduces work productivity in adults and limits cognitive 
development in children, thus limiting their achievement in 
school and ultimately reducing investment benefits in 
education [33-35] 

Studies conducted over the years witnessed the public 
health significance of anemia in Ethiopia. A study in 1999 by 
Haider et al (36) reported that 18.4% of pregnant and 
lactating women in rural Ethiopia were anaemic. In 2006, 
Micronutrient Initiative (MI) Ethiopia estimated 27.0% and 
30.6% prevalence of anemia among women of reproductive 
age and pregnant women respectively [37]. 

Since anaemia during pregnancy has a deleterious 
consequences, WHO adopted reducing maternal mortality as 
one of the three health-related millennium development goals 
so that international community is committing within this 
framework to reduce maternal mortality by three quarter at 
the end of 2015 [38]. Anemia prevalence data remains an 
important indicator of public health since anemia is related to 
morbidity and mortality in the population groups usually 
considered to be the most vulnerable like pregnant women. 
At a global level, anemia prevalence is a useful indicator to 
assess the impact of widespread or highly effective 
interventions and to track the progress made towards the goal 
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of reducing anemia during pregnancy [4]. Anemia prevalence 
study is also useful to monitor the progress of reproductive 
health [5]. Therefore, this study is aimed at determining 
prevalence of anemia and assessing associated risk factors 
among pregnant women attending antenatal care (ANC) at 
Adama Hospital Medical Collage in Eastshoa, Oromia, 
Ethiopia and which is very vital to take measure on 
prevention of anemia among pregnant mother and as well to 
prevent the complication associated with anemia. 

1.3. Significant of the Study 

The occurrence of anaemia among pregnant women is a 
significant health problem worldwide. Our country, Ethiopia 
is also affected with this problem as a part of the world. 
Since the consequence of anemia is gradual on an individual, 
the victims tolerate/ignore the problem for long time. Most of 
the victims did not know whether they are anaemic and the 
risk factors contributing to anaemia which associated with 
gravidity, low socioeconomic status, low educational level of 
mothers and family income in developing country like 
Ethiopia. On the other hand pregnant mothers did not give 
priority to health because most of them engaged in different 
works like preparing food for the whole family in addition to 
other works which means they are busy throughout the day. 
Therefore identification of the risk factors contributing to 
anaemia in pregnant mothers is vital to plan for anaemia 
prevention and control method in pregnant women. 

This study is crucial in assessing the risk factors of 
anaemia among pregnant women in our country particularly 
in the study area, because in poor countries like ours where 
multifactorial causes of anaemia leads to maternal morbidity 
and mortality, identification of those factors is important to 
plan and to take appropriate measure to solve the problem 
from the grass root level. 

Finding from the study may help for recognizing the 
severity of the problem, and to draw relevant 
recommendations which may be helpful in the effort to 
intervene the problem. For pregnant mothers the result of the 
study helps to reduce the complication that occurred as a 
result of anemia. The study helps the health worker to plan 
and implement during the ANC follow up. Furthermore, it 
may supply information for further research. 

2. Methods 

The main Objective is to determine the magnitude and 
factors associated with anemia during pregnancy among 
mothers attending antenatal care at Adama Hospital Medical 
College antenatal care clinic from November to December 
2017. The specific objectives are to determine magnitude of 
anemia among pregnant mothers attending antenatal care at 

Adama Hospital Medical College and to identify factors 
affecting anemia among pregnant mothers attending antenatal 
care at Adama Hospital Medical College. 

Institution based cross sectional study design was used in 
Adama Hospital Medical College from November to 
December 2017. The study participants were selected using 
systematic sampling technique from their sequence of 
antenatal care visit in the period of study, and associated risk 
factors data were collected using structured questionnaire by 
trained antenatal care service providers. Level of hemoglobin 
was determined. Descriptive and analytical statistics were 
computed using SPSS version 20. Odds Ratios, P-values and 
95% CIs - the analytical statistics from bivariate and multi 
variate logstic regression were used to identify predictor 
variables associated with the dependent variable - anaemia. 

3. Result 

3.1. Socio-Demographic Characteristics 

Out of a total sample size 329 (97.05%) pregnant women 
were included and there was a nonresponsive rate of 2.94%. 
The mean ages of the mothers is 26.5± (4.01). Majority of the 
mother 310 (94.2%) were married, 12 (3.64%) were single 
and 7 (2.12%) were divorced. Three hundred eighteen 96.6% 
of the women came from urban and 11(3.4%) came from 
rural. Out of 329 woman, one hundred and nine 32.8% were 
tertiary level or completed grade 10 and above 26.4% were 
grade 9-10 and 23.3% were grade 5-8 and 9.5% were 
illiterate. 

About 178 (54.3%) of the mothers were in their third 
trimester, 122 (37.1%) were in the second trimester, and the 
remaining 29 (8.8%) were in the first trimester. (Table 1) 

3.2. Prevalence of Anemia 

From the total 329 respondents 49 (14.9%) were anemic, 
10(20.4%) were moderately anemic, and 39 (79.5%) were 
mildly anaemia according to WHO classification for degree 
of anemia. The mean hemoglobin level was 11.9( ± 1.4) g/dl. 
Most of them (57.14%) were multiparous (≥2) and multi 
gravidous (≥3). The prevalence of anaemia in pregnant 
women who took iron tablets and who did not take iron 
tablets during pregnancy was 18(36.73%) and 31(63.28%) 
respectively. Prevalence of anaemia in first trimester, second 
trimester, and third trimester was 6.12%, 28.57% and 65.31% 
respectively. The trend of anaemia showed that as gestational 
age increase, the occurrence of anaemia also increases. The 
prevalence of anemia with MUAC, pregnant mothers whose 
MUAC less than <21 cm, 21cm to 23 cm and greater than 
23cm was 36.3% (55.10%) and 4% respectively (table 2). 
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Table 1. Sociodemographic characteristics of pregnant women at Adama Hospital medical College, Oromia Region, Ethiopia, November to December 2017. 

Characteristics Total number Percent 

Age 

<=18 5 1.5 

19-25 146 44.78 

26-30 135 41.41 

31-36 33 10.12 

.>37 8 2.45 

Marital status 

Married 310 94.2% 

Single 12 3.7% 

Divorced 7 2.1% 

Religion 

Orthodox 187 56.4% 

Muslim 83 25.5% 

Protestant 59 18.1% 

Occupation 

Housewife 167 50.8% 

Employee 75 22.8% 

Merchant 35 10.6% 

Daily labror 8 2.5% 

Farmer 4 1.2% 

Others 41 12.6% 

Residence of the mother 
Urban 318 96.6% 

Rural 11 3.4% 

Educational status 

Illiterate 31 9.5% 

First cycle (1-4) 24 7.4% 

Second cycle (5-8) 76 23.3% 

High school (9-10) 86 26.4 

Tertiary above grade 10 109 33.4 

Monthly income 

Less than 1000birr 74 22.5% 

1000 to 2000birr 97 29.5% 

Greater than 3000 birr 158 48% 

Knowledge about anemia 
Yes 38 11.6% 

No 291 88.4% 

Table 2. Distribution of anaemia in pregnant women attending antenatal care with different variables at Adama Hospital Medical College 2017. 

Variables Anemic N=49 % Non anemic N=280 % Total number 

Parity 
Nully Para 21(42.86%) 125(44.64%) 146 

Multipara 28(57.14%) 155(55.35%) 183 

Iron supplementation 
Yes 18(36.73%) 209(74.6%) 227 

No 31(63.27%) 71(25.38%) 102 

Bleeding during index 
pregnancy(APH) 

Yes 2(4.08%) 10(2.86%) 10 

No 47(95.92%) 272(97.14%) 319 

Trimester 

First 3(6.12%) 26(9.29%) 29 

Second 14(28.57%) 108(38.57%) 122 

Third 32(65.31%) 146(52.14%) 178 

Abortion 
Yes 16(32.65%) 71(25.38%) 87 

No 33(67.35%) 209(74.64%) 242 

Birth interval 
<=2year 3(11.1%) 30(19.23%) 33 

>2 year 24(88.29%) 126(80.77%) 150 

MUAC 

<21cm 18(36.73%) 0 18 

21-23cm 27(55.10%) 43(15.38%) 70 

>23cm 4(8.16%) 237(84.64%) 241 

Contraception 
Yes 18(36.73%) 158(56.43%) 176 

No 31(63.27%) 122(43.57%) 153 

Presence of pica 
Yes 42 26 68 

No 7 254 261 

Food aversion 
Yes 38 123 161 

No 11 157 168 
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Figure 1. Prevalence of anaemia among pregnant mothers attending ANC clinic at Adama Hospital Medical College in 2017. 

3.3. Factors Associated with Anemia 

Bivariate analysis regression showed that history of pica, 
history of food aversion and iron supplementation were 
significantly associated with occurrence of anaemia during 
pregnancy as shown on (table 3) 

Multivariate logistic regression analysis revealed that pica 
during pregnancy and iron supplementation was significantly 
associated with anemia in the study population (table 3). 

Pregnant women who had pica during pregnancy had 
33.6(13.92-81.48) times more likely to be anemic compared 
with those had no history of pica. Pregnant women who 
didn’t take iron supplementation during their pregnancy were 
0.196(0.085-0.445) times more likely to be affected by 
anemia when they compared with those who took iron 
supplementation. 

Table 3. Multivariate logistic regression analysis of anaemia by determinants of anaemia in pregnant women attending antenatal follow up at Adama Hospital 

Medical College, 2017. 

Predictors Unadjusted OR (95% CI) (Crude OR) Adjusted OR(95 % CI) 

History of pica 0.025(0.011-0.055) 33.67(13.92-81.48 ) 
History of food aversion 0.294 (0.153-0.056) 1.32(.53-3.20) 
Iron supplementation 6.023(3.20-11.32) 0.196(.085-0.445) 

 

4. Discussion 

Only (14.9%) of the pregnant women studied were anemic. 
This figure is much lower than the prevalence of anemia in 
pregnant women of some other developing countries such as 
India and Pakistan [39, 40]. This may be due to the inclusion 
of more rural villages in the studies from Pakistan and India, 
which were not included in this study. This finding is lower 
than the national prevalence of anemia in pregnant women, 
which is 22% [29], and also much lowers than the prevalence 
noted from the 2011 Ethiopian Demographic Health Survey 
(EDHS) report, which found that 30.4% of Ethiopians were 

anemic [34]. This is discrepancy could be due to the 
exclusion of geographic zones and the time gap between the 
current study and the 2011 EDHS but the finding is almost in 
consistency with the cross sectional studies done in Jima 
town and Tikur Anbessa Specialized Hospital 16.6%, and 
21.3% [18, 19]. 

However, the prevalence of severe anemia was none in this 
study than the 2% to 7% reported for developing countries 
[41]. This might be due to routine iron supplementation 
started from the early pregnancy ANC follow up. Nearly half 
of the women had borderline anemia, with hemoglobin 
concentrations more than 10 g/dL but less than 11 g/dL. 
These are interesting and inspire findings for policy makers, 
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because the attempt required to reduce the prevalence of 
anemia in nearly half of pregnant urban women should not be 
as great as that needed to produce normal hemoglobin levels 
in women with more severe anemia. 

Two variables with significant association with anemia 
were pica during pregnancy and iron supplementation. The 
risk of developing anemia increased in pregnant women who 
had pica during pregnancy when compared with those who 
didn’t have pica. The risk of developing anemia was higher 
in pregnant mother who has history of pica but the studies 
done in Pakistan, India or Ethiopia didn’t reveal it [42, 43]. 

The risk of developing anemia increased in pregnant 
women who did not receive iron supplementation during 
pregnancy when compared with those who received iron 
supplementation. This finding is consistent with the findings 
from studies in Vietnam and Gode town, which indicated that 
lack of iron supplementation, is among the most significant 
risk factors for developing anemia during pregnancy [39, 44]. 

Anemia prevalence was higher in the third trimesters than 
in the second and first trimester in this study. Prevalence of 
anemia is increased as gestational age increases. This might 
be due to increase in hemo-dilution as a result of increase in 
estrogens level towards the end of gestational age [42]. 
Increase in anemia prevalence in the third trimester 
ascertained in this study was similar with what was reported 
in other study done in Shalla woreda of Ethiopia [43, 44]. 

Other independent variables which are not significant 
factors in this study but found to be significant by other 
studies reviewed include age of the mother, religion, number 
of deliveries, number of children, family size, educational 
Status of the mother, and occupation of the mother [34]. 

4.1. Strength of the Study 

This study was using primary data which was collected by 
the investigators and full participation of the respondents. 
This primary data collected by investigators may increase the 
accuracy of it. A time line is also other strength of this study. 
This study can be baseline main source of data for further 
study on this title. 

4.2. Limitation of the Study 

I was unable to account for other known factors associated 
with anemia, genetic disorders, or other nutritional 
deficiencies such as folate, vitamin B12, and vitamin A 
deficiency. Although helminthes infection contributes to the 
prevalence of anemia [30], it may not be an important factor 
in this study since there was improvement in hygiene and 
shoe wearing practice in residence of the town. Due to 
constraint of time and resource, stool concentration technique 
and parasite density were not done so we could not assess the 
impact of parasite load on the severity of anemia. 

5. Conclusion 

The prevalence of anemia among pregnant women in this 
study was almost similar when compared with women in 

other areas of Ethiopia. Pica during pregnancy and iron 
supplementation were found to be significantly associated 
with anemia. Education and creating awareness about 
maternal nutrition during pregnancy and iron 
supplementation during pregnancy are recommended to 
reduce anemia. Further research on risk factors of anemia, 
which include rural residents, should be conducted to 
strengthen and broaden these findings. 

6. Recommendations 

Health education and creating awareness on maternal 
nutrition during pregnancy should be emphasized in 
association with ANC follow up. Iron supplementation 
should be strictly applied for all pregnant mothers. 
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Appendix 

English Version Participant Information Sheet and 

Consent Form 

Consent form for the study entitled to assess the magnitude 
and factors associated with anaemia during pregnancy among 
mothers attending antenatal care at Adama Hospital Medical 
College antenatal care clinic; in Ethiopia. 

Consent form 

Information to Study participants 

Title of the study: Assessing the magnitude and factors 
associated with anaemia during pregnancy among mothers 
attending antenatal care at Adama Hospital Medical College 
antenatal care clinic; in Ethiopia. 

Introduction 

Greeting------------------------------------- 
My name is ________________________and I am 

working after graduated my master’s degree in Public health, 
at University of Wolaita Sodo; Now I am Lecturer at Addis 
Ababa University Selale campus. I am planning to conduct 
study on Assessing the magnitude and factors associated with 
anaemia during pregnancy among mothers attending 
antenatal care at Adama Hospital Medical College antenatal 
care clinic; in Ethiopia. 

Whatever information you would provide will be kept 
confidential. We will not record your name on the 
questionnaire. Your name will not be identified in any output 
of this study. You have full right to withdraw from this study 
at any time without a need to mention the reason why you 
wanted to withdraw. We value your input to make this study 
a successful one. 

Purpose of the study 

The main purpose of this study is to assess the magnitude 
and factors associated with anaemia during pregnancy among 
mothers attending antenatal care at Adama Hospital Medical 
College antenatal care clinic; in Ethiopia. 

The information that you will provide us will help us to 
improve anemia prevalence and prevention service program 
in the study area in particular and in Ethiopia in general. 

Procedures 

If you agree to participate in this study, we will interview 
you about anaemia prevalence and prevention. 

Potential risks and discomfort of being in the study 

By participating in this research project, you may have 
some discomfort. There are no or minimal anticipated risk 
but taking time about 30 minute for interview. 

Benefits of being in the study 

There may not be direct benefits to you for giving us 
information for the study. In the future ifanaemia prevention 
and control service coverage is increased you have in directly 
benefit due to healthy condition of you and your community. 

Confidentiality and Privacy Protections: 

The records of this study will be stored securely and kept 
confidential. All publications will exclude any information 
that will make it possible to identify you as a subject. 

Contacts and Questions: 

If you have any questions about the study please ask me 
now. If you have questions later, want additional information, 
or wish to withdraw call the researcher conducting the study. 
If you have questions about the research please contact 
Bizuneh Ayano and Dr. Befekadu Amentie who are principal 
investigators of this study in the University of Addis Ababa 
at +251(0)911381859 and+251921207417. You are making a 
decision about allowing participating in this study. Your 
signature below indicates that you have read or has been read 
to you the information provided above and has decided to 
participate in the study. If you later decide that you wish to 
withdraw to participate in the study, simply tell me. You may 
discontinue your participation at any time. 

Name of study participant:_________________________ 
Signature:__________________Date:________________ 
Name of data collector ____________________________ 

Signature ___________________ Date__________________ 
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