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Background: Although it is a public health problem of pregnant women in low, middle and 
high-income countries, the highest prevalence rate of anemia is found among pregnant 
women of low-income countries, particularly in Africa. Therefore, this study has aimed to 
determine the magnitude of the anemia and its associated factors among pregnant women 
admitted to labor wards of public hospitals in eastern Ethiopia.
Methods and Materials: A health facility-based cross-sectional study was conducted among 
405 pregnant women admitted to labor wards in four public hospitals of Harar town and Dire 
Dawa City Administration. A systematic random sampling technique was used to select the study 
participants. Data were collected through an interview using a structured questionnaire. The 
hemoglobin level was measured for each study participant. Binary and multivariable logistic 
regression models were fitted and statistical significance was declared at P<0.05.
Results: The magnitude of anemia was 33.1% (95% CI: 28.4%, 37.8%). Being from rural 
areas (AOR: 3.8; 95% CI: 1.81, 7.94), no antenatal care (ANC) follow-up (AOR: 3.4; 95% 
CI: 1.34, 8.79), a habit of drinking milk with tea after meals (AOR: 2.8; 95% CI: 1.48, 5.61), 
taking a meal only 1–2 times per day (AOR: 3.9; 95% CI: 1.69, 8.97), experiencing no blood 
loss in the current pregnancy (AOR: 0.25; 95% CI: 0.06, 0.96) and a habit of eating leafy 
vegetables (AOR: 0.12; 95% CI: 0.06, 0.24) were significantly associated with anemia.
Conclusion: About one in three pregnant women were anemic and anemia was a moderate 
public health problem in the study settings. Interventions targeting reducing or preventing 
anemia should focus on pregnant women in rural areas, promoting the benefits of ANC 
follow-up, reducing the habit of drinking milk with tea after meals, enhancing the consump
tion of leafy vegetables and increasing meal frequency per day to minimize or prevent 
anemia and its consequences during pregnancy.
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Introduction
Anemia – a pathologic state, in which the number of red blood cells or their oxygen 
carrying capacity is insufficient to meet physiologic needs – is a common medical 
problem during pregnancy. It is a global public health problem with major con
sequences for human health as well as socio-economic development.1

Among 1.62 billion globally anemic people, pregnant women constitute 41.8% and 
thus, anemia remains a significant public health problem. The highest prevalence rate 
(61.3%) is found among pregnant women from  Africa.2 Rates of anemia are highest in 
low-income countries, especially in Central and West Africa (48% of reproductive-age 
women and 56% of pregnant women) and in South Asia (47% of reproductive-age 
women and 52% of pregnant women).3 Overall, in low and middle-income countries, 
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12% of low birth weight, 19% of preterm births and 18% of 
perinatal mortality were attributable to maternal anemia.4

Anemia is associated with morbidity and mortality of 
the growing fetus and neonates.5,6 It leads to premature 
births, low birth weight, fetal cognitive impairment and 
death.7–9 Similarly, maternal anemia increases the risk of 
preterm delivery and low birth weight, and iron-deficiency 
anemia underlies 115,000 maternal deaths and 
591,000 perinatal deaths each year.3 Although anemia is 
a common problem of pregnant women in developing 
countries, pregnancy outcomes vary depending on the 
level of maternal hemoglobin.10

The Ethiopian Demographic and Health Survey (EDHS) 
showed that prevalence of anemia among women aged 
15–49 years declined from 27% in 2005 to 17% in 2011, 
but increased to 24% in 2016 of which pregnant women 
account for 29%. But, due to different socio-economic status, 
behavioral, geographical and methodological differences, the 
national figures from the EDHS could not represent the 
prevalence of anemia among pregnant women in different 
parts of Ethiopia.11

Despite the government’s commitment and various sta
keholders' interventions, the magnitude and the major risk 
factors of anemia remain unabated. Moreover, to the best 
knowledge of the investigators, there are few documented 
studies in eastern Ethiopia in general and no study on anemia 
among pregnant women in the study area. Therefore, this 
study has aimed to determine the magnitude of the anemia 
and its associated factors among pregnant women admitted 
to labor wards of public hospitals in eastern Ethiopia.

Methods and Materials
Study Design, Setting and Period
This hospital-based cross-sectional study was conducted 
from January 20 to February 19, 2018 in four public 
hospitals, of which one is a specialized university hospital, 
two are general hospitals and one is a primary hospital 
located at the Harari region and Dire Dawa City 
Administration in the eastern part of Ethiopia around 526 
and 515 km from Addis Ababa respectively. The Harari 
region has a projected total population of 246,000 
(124,000 males and 122,000 females), whereas the total 
population of Dire Dawa City Administration is projected 
to be 466,000 (234,000 males and 232,000 females).12 In 
all four hospitals, there were trained maternal health care 
providers.

Study Participants
All pregnant women admitted for delivery in those four 
public hospitals were the source population while women 
with singleton pregnancy selected by a systematic random 
sampling technique were the study population. Pregnant 
women with a past history of preterm delivery, who 
neither know LNMP nor had ultrasound diagnosis for 
gestational age, had pregnancy induced hypertension and 
multiple pregnancies, were excluded from the study.

Sample Size and Sampling Procedure
We calculated the sample size by using a single population 
proportion formula with the assumptions of Zα/2=1.96, 
95% confidence level, 5% margin of error, the prevalence 
of anemia, p=39.1% from a study conducted in Woldia 
Hospital,13 12% for the non-response rate, and included 
410 laboring mothers.

We first reviewed monthly clients’ flow to each hospital 
for delivery services in the previous six months from the 
registration book to estimate the expected number of women 
that could come for delivery in a month. Thus, the average 
numbers of women admitted for delivery per month in the 
previous six months were considered and the sample size 
410 was then allocated to each hospital proportional to the 
total number of pregnant women expected to be admitted for 
delivery in each health facility in one-month period. 
A systematic random sampling technique was used to select 
the study participants and the first study subject for each 
hospital was randomly selected by a lottery method followed 
by enrolling every second woman.

Data Collection Tool and Procedure
The data were collected through an interview technique 
using a pretested structured questionnaire developed by 
reviewing the literature.13–20 The questionnaires comprised 
questions about socio-economic and demographic informa
tion, obstetric, health and lifestyle-related variables. Each 
woman was interviewed during the intrapartum period while 
she was relatively in stable condition. Eight midwives and 
four laboratory technicians collected the data after getting 
training on the tools and survey methods.

Measurements
To diagnose anemia, the hemoglobin level of the laboring 
mother was measured using a Hemocue HB 301 analyzer. 
A blood sample was collected through a finger prick by 
sterile lancet and dropped on a micro-cuvette for analysis. 
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Hemoglobin was adjusted for altitude and smoking before 
deciding women’s status of anemia. To define anemia, WHO 
cut-off for hemoglobin values were used and hemoglobin 
<11 g/dL was considered as anemic while hemoglobin levels 
of 10–10.9 g/dL, 7–9.9 g/dL and <7 g/dL were considered as 
mild, moderate and severe anemia respectively.21

Data Quality Control
The questionnaire was initially prepared in English and 
translated to the local languages (Afaan Oromoo, Amharic 
and Somali). It was then translated back to English by 
language experts to check for its consistency. Training on 
the data collection tool and the procedures was provided to 
the data collectors and field supervisors. The questionnaire 
was pretested among 20 pregnant women in similar settings 
before the actual study. Regular supervision was done by 
experienced field research supervisors and the investigators.

Data Processing and Analysis
The collected data were checked for completeness, cleaned, 
coded and entered into EPI DATA version 3.1. Then, the 
data were exported to SPSS version 22 for analysis. 
Descriptive and summary statistics were done and the infor
mation was presented using tables and descriptive 
statements.

The outcome variable was recoded into binary as “ane
mia=1” and “no anemia=0”. A binary logistic regression 
model was fitted to check for association between inde
pendent variables and anemia. The model fitness was 
checked by Hosmer–Lemeshow statistics and Omnibus 
tests. All variables with p<0.25 in the bivariate analysis 
were included in the final multivariate analysis to identify 
the true predictors of anemia. A multi-collinearity test was 
carried out to check the presence of correlation between 
independent variables using the standard error and colli
nearity statistics. The direction and strength statistical 
association was measured by odds ratio (OR) along with 
the 95% confidence interval (CI). P value <0.05 was used 
to declare statistical significance.

Results
Socio-Economic and Demographic 
Characteristics
A total of 405 pregnant women participated in this study 
yielding a response rate of 98.8%. The mean (±SD) age of 
the study participants was 26.6 (±6.15) years. About half, 
206 (50.9%) of the participants, were in the age group of 

25–34 years. Three hundred and twenty-one (79.2%), 248 
(61.2%) and 131 (32.3%) women were married, urban resi
dents and unable to read and write respectively. The majority 
of the participants, 178 (44%), were housewives while only 
19 (4.7%) were daily laborers in their occupation (Table 1).

Obstetric, Health and Lifestyle of 
Participants
Of the total respondents, 327 (80.7%) had antenatal care 
(ANC) follow-up and half of them, 163 (40.2%), had less 
than four ANC visits. The majority of the women, 290 
(71.6%), reported that they received iron/folic acid (IFA) 
in the current pregnancy. One hundred and eighty-two 
(44.9%) participants had history of contraceptive use and 
the birth interval between the current and the previous 
pregnancy was less than two years for 178 (44.0%) 
women. Among the participants, 38 (9.4%) had history 
of blood loss during the current pregnancy. Only 25 
(6.2%) women reported having a habit of smoking cigar
ettes while food intake for the majority, 344 (84.9%), was 
three and above meals per day. About 33% of women 
reported that they have a habit of taking milk with tea 
after meals (Table 2).

Anemia and Its Associated Factors
The overall magnitude of anemia was 33.1% (95% CI: 
28.4–37.8%). Among the anemic women, 10 (2.5%), 58 
(14.3%) and 66 (16.3%) had severe, moderate and mild 
anemia respectively.

In bivariate analysis, participants’ place of residence, 
marital status, ANC visit, birth interval, history of contra
ceptive use, IFA supplementation, blood loss in the current 
pregnancy, drinking alcohol, eating leafy vegetables, 
drinking milk with tea after meals and meal frequency 
per day were significantly associated with anemia among 
pregnant women. But, in the multivariable logistic regres
sion, place of residence, ANC visit, blood loss in the 
current pregnancy, eating leafy vegetables, drinking milk 
with tea after meals and meal frequency per day were 
factors significantly associated with anemia.

Women who were from rural areas (AOR: 3.8; 95% CI: 
1.81, 7.94), who had no ANC visit (AOR: 3.4; 95% CI: 
1.34, 8.79), who had a habit of drinking milk with tea after 
meals (AOR: 2.8; 95% CI: 1.48, 5.61) and who had a meal 
frequency of 1–2 times per day (AOR: 3.9; 95% CI: 1.69, 
8.97) were more likely to be anemic as compared to their 
counterparts. Pregnant women who did not experience 
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blood loss in the current pregnancy were 75% less likely to 
be anemic (AOR: 0.25; 95% CI: 0.06, 0.96) and those who 
had a habit of eating leafy vegetables were 88% less likely 
to be anemic (AOR: 0.12; 95% CI: 0.06, 0.24) than their 
counterparts (Table 3).

Discussion
This study assessed the magnitude of anemia among preg
nant women admitted to labor wards of four public hospi
tals in eastern Ethiopia. It revealed that about one in three 
pregnant women were anemic. Women from rural areas, 
who had no ANC visit, who had a habit of drinking milk 
with tea after meals and who had meal frequency of 1–2 
times per day were more likely to be anemic than their 
counterparts. Pregnant women who did not experience 
blood loss in their current pregnancy and who had 
a habit of eating leafy vegetables were less likely to be 
anemic.

In this study, the magnitude of anemia among pregnant 
women is in harmony with findings from similar studies in 
Arba Minch,17 northwest Tigray20 and Shalla-West Arsi.22 

However, it is higher than reports of other previous 
studies.15,18,23–28 On the contrary, the current magnitude is 

lower than similar previous studies.13,14,19,29,30 These differ
ences might be due to variations in the socio-economic 
characteristics, study settings and periods, dietary habits 
and health seeking behaviors across the towns with 
a community of relatively different lifestyle, feeding prac
tices and social norms.

Pregnant women who lived in rural areas were more likely to 
be anemic as compared to those who lived in urban areas. This is 
in line with the study from Tigray.20 The possible reason for this 
higher burden of anemia among pregnant women from rural 
areas could be related to inaccessibility of health care facilities 
and/or low health seeking behavior of the rural women, lack of 
information about causes of anemia, as well as accessibility and 
affordability of possible methods to prevent the risk factors of 
anemia. Additionally, women who had no ANC follow-up were 
more likely to be anemic than their counterparts. This result is 
consistent with previous findings.18 This might be due to the fact 
that pregnant women who attend ANC follow-up are counseled 
about appropriate feeding practices and supported by the mater
nity care providers to take IFA supplementation to prevent or 
reduce the occurrence of anemia.

Furthermore, pregnant women who have a habit of 
drinking milk with tea after meals had higher likelihood 

Table 1 Socio-Economic and Demographic Characteristics of Pregnant Women Admitted to Labor Wards of Public Hospitals in 
Eastern Ethiopia, 2018 (N=405)

Variables Category Frequency (n) Percent (%)

Age in years 15–24 145 35.8
25–34 206 50.9
35–44 54 13.3

Place of residence Urban 248 61.2
Rural 157 38.8

Marital status Married 321 79.2
Divorced 21 5.2

Single 34 8.4
Separated 29 7.2

Educational status Unable to read and write 131 32.3
Read and write only 24 5.9

Primary 77 19
Secondary 88 21.7

College and above 85 21

Occupation of women Housewife 178 44

Government employee 61 15

Private employee 52 12.8
Daily laborer 19 4.7

Farmer 21 5.2

Merchant 42 10.3
Student 32 8
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Table 2 Obstetric, Health and Lifestyle of Pregnant Women Admitted to Labor Wards of Public Hospitals in Eastern Ethiopia, 2018 
(N=405)

Variables Category Frequency (n) Percent (%)

ANC visits Yes 327 80.7
No 78 19.3

Number of ANC visits <4 163 40.2
≥4 164 40.4

Gravidity 1 135 33.3
2–4 191 47.2

≥5 79 19.5

Parity 1 160 39.5
2–4 181 44.7
≥5 64 15.8

Birth interval in years <2 178 44.0
≥2 227 56.0

History of contraceptive use Yes 182 44.9
No 223 55.1

IFA supplementation in 

current pregnancy

Yes 290 71.6
No 115 28.4

Duration of IFA use in 

months

1–4 232 57.3
≥4 58 14.3

Blood loss in the current 

pregnancy

Yes 38 9.4
No 367 90.6

History of hypertension Yes 11 2.7
No 394 97.3

HIV/AIDS Yes 7 1.7
No 398 98.3

Smoking cigarettes Yes 25 6.2
No 380 93.8

Khat chewing Yes 88 21.7
No 317 78.3

Alcohol drinking Yes 36 8.9
No 369 91.1

Eating leafy vegetables Yes 233 57.5
No 172 42.5

Drinking milk after meals Yes 210 51.9
No 195 48.1

Drinking milk with tea after 

meals

Yes 132 32.6
No 273 67.4

Drinking coffee after meals Yes 136 33.6
No 269 66.4

Meal frequency per day 1–2 times 61 15.1
≥ 3 times 344 84.9

Abbreviations: ANC, antenatal care; HIV/AIDS, human immune virus/acquired immune deficiency syndrome; IFA, iron folic acid.
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of getting anemia than those who did not have such habit. 
This is similar to findings from a study in Addis Ababa18 

and this might be due to the inhibition effect of tea and 
calcium on iron absorption resulting in low bioavailability 
of iron.31–34 The risk of anemia was higher among preg
nant women who had a meal frequency of 1–2 times 
per day than those who had three or more times. This is 
in line with the finding from Tigray20,28 and it might be 
because taking meals frequently helps to meet the 
increased demands for nutrients during pregnancy.

On the other hand, pregnant women who did not experi
ence blood loss in the current pregnancy were 75% less likely 
to be anemic. This might be because blood loss would result in 
lower circulating serum iron with lower hemoglobin level. 
Similarly, women who had a habit of eating leafy vegetables 
were 88% less likely to experience anemia than those who did 
not. The possible reason for this might be feeding on different 
leafy vegetables could increase the folate/folic acid levels that 
are important to produce normal cells including red blood cells 
that aids in increasing the availability of hemoglobin.

Table 3 Factors Associated with Anemia Among Pregnant Women Admitted to Labor Wards of Public Hospitals in Eastern Ethiopia, 
2018 (N=405)

Variables Category Anemia COR (95% CI) AOR (95% CI)

No Yes

n (%) n (%)

Place of residence Urban 196 (79) 52 (21) 1 1
Rural 75 (47.8) 82 (52.2) 4.12 (2.66,6.38) 3.79 (1.81,7.94)***

Marital status Married 228 (71) 93 (29) 1 1
Divorced 13 (61.9) 8 (38.1) 1.50 (0.60,3.76) 1.12 (0.24,5.10)

Single 10 (29.4) 24 (70.6) 5.88 (2.70,12.78) 2.70 (0.78,9.28)

Separated 20 (69) 9 (31) 1.10 (0.48,2.51) 0.73 (0.17,3.15)

ANC visit Yes 248 (75.8) 79 (24.2) 1 1
No 23 (29.5) 55 (70.5) 7.50 (4.33,12.99) 3.43 (1.34,8.79)*

Birth interval in years <2 100 (56.2) 78 (43.8) 1 1
≥2 171 (75.3) 56 (24.7) 0.42 (0.27,0.64) 0.67 (0.32,1.39)

History of contraceptive use Yes 133 (73.1) 49 (26.9) 0.59 (0.39,0.91) 1.37 (0.64,2.95)
No 138 (61.9) 85 (38.1) 1 1

IFA supplementation Yes 208 (71.7) 82 (28.3) 0.47 (0.30,0.74) 0.56 (0.24,1.33)
No 63 (54.8) 52 (45.2) 1 1

History of blood loss Yes 10 (26.3) 28 (73.7) 1 1
No 261 (71.1) 106 (28.9) 0.14 (0.06,0.30) 0.25 (0.06,0.96)*

Smoking cigarettes Yes 8 (32) 17 (68) 1 1
No 263 (69.2) 117 (30.8) 0.20 (0.08,0.49) 1.07 (0.23,4.86)

Alcohol drinking Yes 12 (33.3) 24 (66.7) 4.70 (2.27,9.75)* 1.66 (0.44,6.15)
No 259 (70.2) 110 (29.8) 1 1

Eating leafy vegetables Yes 204 (87.6) 29 (12.4) 0.09 (0.05,0.14) 0.12 (0.06,0.24)***
No 67 (39) 105 (61) 1 1

Drinking milk with tea after meals No 49 (37.1) 83 (62.9) 1 1
Yes 222 (81.3) 51 (18.7) 7.37 (4.62,11.75) 2.88 (1.48,5.61)*

Meal frequency per a day 1–2 19 (31.1) 42 (68.9) 6.05 (3.34,10.94) 3.90 (1.69,8.97)**
≥3 252 (73.3) 92 (26.7) 1 1

Note: *p<0.05, **p<0.001, ***p<0.0000. 
Abbreviations: ANC, antenatal care; IFA, iron folic acid.
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We used standardized medical equipment and procedures 
to measure anemia. But, variables such as meal frequency and 
other lifestyle factors were prone to social desirability bias. In 
addition, the study was cross-sectional study and could not 
establish cause and effect relationship between anemia and the 
associated factors.

Conclusion
This study indicated that about one in three pregnant 
women were anemic and anemia was a moderate public 
health problem in the study settings. Interventions target
ing reduction or prevention of anemia should focus on 
pregnant women in rural areas, promoting the use of 
ANC visits, reducing the habit of drinking milk with tea 
after meals, encouraging the consumption of leafy vegeta
bles and increasing meal frequency per day to minimize 
the risk of anemia and its consequences.
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