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Purpose: The aim of this study was to assess the magnitude of anemia and its associated 
factors among pregnant women attending antenatal care (ANC) at Dilla University referral 
Hospital, South Ethiopia.
Patients and Methods: An institution-based cross-sectional study was conducted from 
January to February 2019, among 373 pregnant women who attended antenatal care at Dilla 
University referral hospital. Socio-demographic factors, nutritional, medical and obstetric 
information of the study participants were collected using a structured questionnaire. 
Hemoglobin was measured using a hemacue machine, and fecal specimens were examined 
to detect intestinal parasites. Bivariate and multiple variable binary logistic regressions were 
used to identify predictors of anemia. A p-value less than 0.05 was used to declare statistical 
significance.
Results: Overall prevalence of anemia was 28.7%, of which 19.6% had mild anemia. 
Decreased odds of anemia were found in women with good nutritional status (MUAC 
≥24 cm) (AOR= 0.07 95% CI: 0.03–0.1), iron supplementation (AOR=0.06 95% CI: 0.02–-
0.15) and birth spacing ≥2 yrs (AOR=0.03 95% CI: 0.009–0.45). However, increased odds of 
anemia were seen in pregnant women with intestinal parasites (AOR=6.11 95% CI 
7.70–37.0).
Conclusion: The magnitude of anemia among pregnant women was found to be a moderate 
public health problem. Iron supplementation, good nutritional status (MUAC> 24 cm), and 
birth spacing reduce the odds of anemia. But having intestinal parasites was found to 
increase the likelihood of anemia during pregnancy. Counseling on birth spacing, strengthen-
ing iron supplementation, and intestinal parasite management during pregnancy should be 
given due emphasis.
Keywords: pregnancy, anemia, Dilla, Ethiopia, prevalence

Introduction
Anemia is a condition which exists when there is less than the normal hemoglobin 
(Hb) level in the body, which decreases oxygen-carrying capacity of red blood cells 
to tissues. The Hb levels for each class of anemia during pregnancy are 10.0–10.9 
g/dl (mild), 7–9.9 g/dl (moderate) and <7 g/dl (severe).1

Anemia affects more than 2 billion people globally, accounting for nearly 30% 
of the world’s population. Anemia is the most common public health problem 
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particularly in developing countries, occurring at all stages 
of the life cycle. The prevalence of anemia in developing 
and developed countries is estimated to be 43% and 9%, 
respectively.2 Magnitude of anemia exceeds 50% in most 
sub-Saharan African countries.3,4 As reported in 2005 
Ethiopian demographic health survey (EDHS), anemia 
has severe public health significance in Ethiopia. In 
2016, the national prevalence among pregnant women 
was 29% and the figure did not decline over the previous 
decade.5,6

Anemia during pregnancy remains one of the top pub-
lic health concerns in developing countries due to various 
socio cultural problems like illiteracy, poverty, lack of 
awareness, cultural and religious taboos, poor dietary 
habits, and high prevalence of parasitic infestation. 
Current estimates from the World Health Organization 
reports indicate that 41.8% of pregnant women are anemic, 
with the highest burden of share found in Africa (61.3%) 
and South East Asia (52.5%).2,7

Pregnancy makes women more vulnerable to anemia. 
According to Ethiopian demographic health survey (EDHS 
2016), 22% of Ethiopian women aged 15–49 years are 
anemic, of which 17% have mild anemia, 5% have mod-
erate anemia, and 1% have severe anemia. Proportions of 
anemia during pregnancy are higher (22%) than in women 
who are breastfeeding (19%) and women who are neither 
pregnant nor breastfeeding (15%).5

The main risk factors of anemia include a low dietary 
intake of iron, poor absorption of iron from diets, and 
period of life where iron requirements become high (ie, 
growth and pregnancy).4 Among other causes of anemia, 
heavy blood loss, acute and chronic infections, cancer, 
tuberculosis, and HIV can also lower blood Hb concentra-
tions. The presence of other micronutrient deficiencies like 
vitamin A, vitamin B12, folic acid, riboflavin and copper 
increases the risk of anemia.4,7,8

There have been different measures to control anemia 
like iron/folic acid supplementation, food fortification, 
dietary diversification, deworming and, malaria treatment 
and control.2 Despite these efforts, the burden of anemia 
remains alarmingly high. Current strategies to prevent and 
control anemia have to be re-evaluated to ensure that the 
various factors contributing to anemia have been identified 
and addressed properly in an integrated manner.

The availability of local information on the magnitude 
and related risk factors has a major role in the management 
and control of anemia, especially during pregnancy. Since 
there is inadequate scientific in the study area, the aim of 

this study was to assess the magnitude and its associated 
factors of anemia among pregnant women attending 
antenatal clinic in DURH, Southern Ethiopia.

Methods
Study Area
The study was conducted in Dilla University referral hospi-
tal (DURH), which is located in Dilla city of southern 
Ethiopia. The hospital provides medical service for 49,849 
and 3,226 clients in outpatient and inpatient 
settings respectively. Dilla is 365 KM away from the capital 
Addis Ababa. At the time of the study the total population of 
Dilla city was 102,624, among this 50,286 were males and 
52,338 were females. In the city there is one referral and 
teaching hospital, and three public health centers. DURH is 
a referral hospital for the catchment population of more than 
2,119,100. It is located in the southern part of the country 
along the main Addis Ababa – Nairobi international road. 
The ANC is run by the maternity department of the hospital. 
About 30 women attend the ANC clinic daily. In Ethiopia, 
“package of services” provided within the ANC include iron 
folic acid supplementation, deworming, HIV testing, nutri-
tion counseling and intermittent preventive treatment for 
malaria.

Study Design and Period
Institutional-based cross-sectional study was conducted 
from November 2017 to January 2018.

Source Population
Source population for this study was all pregnant women 
attending antenatal care (ANC) in Dilla University referral 
hospital.

Study Population
All selected pregnant women who were attending antena-
tal care (ANC) in Dilla University referral hospital at the 
time of data collection.

Eligibility Criteria
Pregnant women who attended ANC in DURH were 
included in the study, whilepregnant women with recent 
blood loss, severe dehydration were excluded.

Sample Size Determination
The sample size required for this study was determined 
using a single population proportion formula with the 
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assumption of confidence level 95%, power of 80%, mar-
gin of error 5% and prevalence of anemia 32.8% from 
previous institution-based cross-sectional study conducted 
in Arbaminch health care settings.9 In addition a 10% non- 
response rate was added.

n ¼
Z2P 1 � pð Þ

d2 

where,
n=sample size
Z= 95% confidence interval (1.96)
P= prevalence = 32.8%
d = margin of error = 0.05

n ¼
1:96ð Þ

20:328 1 � 0:328ð Þ

0:05ð Þ
2 

n = 339+10% non-response=373
The sample size was also calculated considering the 

significant associated factors using epi info software but 
373 was found to be the largest sample size.

Sampling Procedure
First we reviewed the records of monthly flow of pregnant 
women for ANC utilization in DURH ANC clinic and the 
previous 3 months total pregnant women who visited DURH 
ANC were 1113. Using this data we calculated a sampling 
interval of 3 (K=1113/373). Hence, 373 pregnant women 
visiting ANC during November 2018 to January 2019 were 
selected by using systematic random sampling.

Operational Definition of Variables
● Anemia: defined as a condition of pregnant women in 

which the hemoglobin concentration measured is less 
than 11 g/dl. And anemia was classified as:

mild = hemoglobin concentration of 10–10.9 g/dl
moderate= 7–9.9 g/dl
severe= less than 7.0 g/dl1,2

● Dietary diversity score: the total score calculated for 
each individual from the selected 9 food groups con-
sumed in the last 24 hours without place and time restric-
tion. From those nine food groups, those who consumed 
≥6 food groups were labeled as “highly diversified 
food”, 4 and 5 food groups as “medium dietary diver-
sity” and ≤3 food groups as ”undiversified”.10

● Intestinal parasite: parasites that cause blood loss in 
the body were assessed by stool examination. Some 

of these parasites are hook worms, schistosomiasis, 
Trichuris trichiura, Giardia lamblia, Entamoeba his-
tolytica and Ascaris lumbricoides.11

● Nutritional status: mid upper arm circumference 
(MUAC) was measured to the nearest 0.1 cm using 
flexible and non-stretchable measuring tapes follow-
ing the standard procedures. Mothers were consid-
ered under-nourished when their MUAC value was 
less than 24.0 cm and those with MUAC ≥ 24 were 
considered well nourished.12

Data Collection Tools and Procedures
A structured and pretested interviewer administered question-
naire was used to obtain socio-demographic information, diet-
ary habits, and obstetric history. To obtain dietary habits, 
a multiple pass 24 hour recall method was used to assess the 
intake of various food items for the past 24 hours. The ques-
tionnaire was developed in English and then translated into 
Amharic language for simplicity then back-translated to 
English language to check its consistency by two different 
language experts who speak both English and Amharic flu-
ently. The nutritional status of the women was measured by 
using mid-upper arm circumference (MUAC) measuring tape.

Household Food Insecurity Level
The household food insecurity access scale was adapted from 
food and nutrition technical assistance (FANTA) Version 3. 
Each of the questions was asked with a recall period in the 
last four weeks (30 days). Responses were counted for occur-
rence, and frequency of occurrence which produced a score 
for each household. This score is finally classified into four 
categories: as “food secure”, “mildly food insecure”, “mod-
erately food insecure”, and “severely food insecure”.13

Hemoglobin Measurement
Hemoglobin measurement was done from capillary blood 
by collecting one drop of blood carefully from the middle 
finger. The finger of the pregnant woman was pricked after 
cleaning the fingertip with sterile cotton (immersing in 
70% alcohol) with a sterile disposable lancet. Calibrated 
HEMOCUE Hb 301, HEMOCUE AB, ANGELHOLM 
SWEDEN machines were used to assess the hemoglobin 
concentration, which was recommended for use in 
resource-limited settings and the results were expressed 
in g/dl, then categorized based on criteria of WHO cut 
off point.14
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Stool Specimen Collection and 
Examination for Intestinal Parasites
Stool samples were collected for the study after explana-
tion about the procedure and its importance. Stool samples 
were collected from the women using clean containers and 
within an hour of collection stool microscopy was done at 
the laboratory by Bachelor degree holder laboratory tech-
nician. Direct microscopy with Formalin-ether concentra-
tion technique was employed to identify the parasites.15

Data Quality
Two day intensive training was given to data collectors 
regarding study objectives, interviewing techniques, and 
ethical issues during data collection. A pretest was done 
among 5% of the total sample size at nearby Yirgachefe 
district hospital. Functionality and performance of instru-
ments were cross-checked by using quality control sam-
ples, for Hemocue it was checked against CBC machine.

Data Analysis
The collected data were checked for completeness and con-
sistency. Data were entered into EpiData version 3.2, and 
then exported to SPSS version 20 for cleaning and analysis. 
Tables and graphs were used to summarize descriptive results 

of the data. Bivariate and multiple variable binary logistic 
regression models were used. Those variables with p-value < 
0.25 at the bivariate level were included in a multivariate 
logistic regression model to control potential confounding 
factors. After adjusting, those variables with a p value < 0.05 
were considered as statistically significant factors associated 
independently with anemia. Crude and adjusted odds ratios 
with 95% confidence intervals were reported.

Results
Socio-Demographic Characteristics
A total of 373 pregnant women were included in this study 
making a response rate of 99.9%. Majority, (324 [76.5%]) 
of study participants resided in urban areas and regarding 
marital status, 307 (82.3%) were married (Table 1).

Socio Economic Characteristics
(Table 2).

Table 1 Socio-Demographic Characteristics of Pregnant Women 
Attending Antenatal Care in DURH, Southern Ethiopia, 2019

Variables Frequency (n) Percentage (%)

Age (in years)
<20 46 12.3
20–24 119 31.9

25–29 116 31.1

30–34 55 14.7
≥35 37 9.9

Religion
Protestant 160 42.9

Orthodox 135 36.2

Muslim 66 17.7
Other 12 3.2

Residence
Urban 49 13.1

Rural 324 86.9

Marital status
Married 307 82.3

Single 40 10.7
Divorced 16 4.3

Widowed 10 2.7

Table 2 Socio-Economic Characteristics of Pregnant Women 
Attending Antenatal Care in DURH, Southern Ethiopia, 2019

Variables Frequency 
(n)

Percentage 
(%)

Educational status
Illiterate 77 20.6

Primary education (1–8) 96 25.7

Secondary education (9–12) 117 31.4
Higher education 82 22.3

Husbands’ educational 
status

Illiterate 36 9.7

Primary education (1–8) 56 15.0
Secondary education (9–12) 85 22.8

Higher education 130 34.9

Employment status
House-wife 128 34.3

Government employee 83 22.3
Self-employed 117 31.4

Other 45 12.1

Household income
Less than 500 21 5.6

500–1499 73 19.6
1500–2499 59 15.8

2500–3499  

Greater than 3500

88 

132

23.6 

35.4

Family size
≤5 333 89.3
> 5 40 10.7

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                           

Journal of Blood Medicine 2020:11 338

Argaw et al                                                                                                                                                           Dovepress

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Dietary-Related Characteristics
Nearly three fourths (82.8%) of the respondents 
consumed meat once per week or less. From the total 
study participants, 142 (38.1%) respondents drank more 
than 3 cups of coffee per day. More than half, (229 
[61.4%]), of the respondents had a medium dietary diver-
sity score (4–5), and the rest, 100 (26.8%), and 44 
(11.8%), had a low and high dietary diversity score respec-
tively (Table 3).

Nutrition-Related Characteristics
Majority, 277 (74.3%), of the participants had MUAC 
≥24 cm and 271 (72.7%) were currently taking iron with 
folic acid supplement (Table 4).

Chronic and Acute Illness
From the total study participants almost all (341 [91.4%]) of 
the respondents had no known chronic illness and only 91 
(24.4%) respondents had a recent history of malarial 
infection.

Reproductive Health Characteristics
Only one third, (117 [31.4%]), of the respondents were 
nulliparious. From the total study participants, 160 
(42.9%) were in 3rd trimester and 179 (48.0%) were in 

Table 3 Dietary-Related Characteristics of Pregnant Women 
Attending Antenatal Care in DURH, Southern Ethiopia, 2019

Variables Frequency 
(n)

Percent 
(%)

Frequency of animal product 
consumption

Every day and Every two days 28 7.5

Every week and less 309 82.8

Consumption of coffee
≤3 cups per day 175 46.9
>3 cups per day 198 53.1

Frequency of consuming green 
vegetables

Every day 44 30.6

Every two days 147 39.4
Every week and less 104 27.9

Staple food of the family
Enset 145 38.9

Maize 71 19

Both enset and maize 8 2.1
Injera 149 39.9

Dietary diversity score (24hr)
Low 100 26.8

Medium 229 61.4

High 44 11.8

Table 4 Nutrition-Related Characteristics of Pregnant Women 
Attending Antenatal Care in DURH, Southern Ethiopia, 2019

Variables Frequency 
(n)

Percent 
(%)

Household food security status
Food secure 149 39.9
Mildly food insecure 122 32.7

Moderately food insecure 94 25.2

Severely food insecure 8 2.1

MUAC
< 24 cm 94 25.2

≥24 cm 279 74.8

Currently taking iron with folic acid
Yes 277 74.3

No 96 25.7

Nutrition education about 
nutrition during pregnancy

Yes 60 16.1

No 313 83.9

Table 5 Reproductive Health History of Pregnant Women 
Attending Antenatal Care in DURH, South Ethiopia, 2019

Variables Frequency 
(n)

Percent 
(%)

Parity
Nulliparous 117 31.4

1–2 Para 228 61.1

≥3 Para 28 7.5

Trimester
1st trimester 34 9.1
2nd trimester 179 48.0

3rd trimester 160 42.9

Pregnancy interval (years)
≤2 61 16.4

>2 196 52.5

History of abortion
Yes 78 20.9

No 271 72.1

Contraceptive use before this 
pregnancy

Yes 186 49.9
No 187 50.1
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their 2nd trimester. Majority (196 [52.5%]) of study parti-
cipants spaced their latest inter pregnancy interval by 
greater than 2 years (Table 5).

Parasitic Infection
From the total study participants, 238 (63.8%) had no 
parasitic infection. More than a third of pregnant women 
were infected with different intestinal parasites. Of this, 
Entamoeba histolytica and Giardialamblia were predomi-
nant (Figure 1).

Prevalence of Anemia
The overall prevalence of anemia in this study was 
28.7%, (95% CI: 24.1–33.5). Of this 68.2%, 29.9% 
and 1.9% were mild, moderate, and severe anemia 
respectively (Figure 2).

Factors Associated with Anemia Among 
Pregnant Women
On bivariate analysis, age, educational status, occupational 
status, residence, family size, household income, fre-
quency of meat consumption, drinking coffee, presence 
of intestinal parasitic infection, iron supplementation, 
nutrition education, 24-hour dietary diversity score, latest 
inter pregnancy interval, and MUAC were associated with 
anemia with p-value > 0.25. After multivariate analysis, 
iron folate supplementation, presence of intestinal infec-
tion, inter pregnancy interval, and MUAC were signifi-
cantly associated with anemia in pregnant women 
(Table 6).

Pregnant women who had good nutritional status 
(MUAC ≥24 cm) were 93% less likely to develop anemia 
as compared to women with MUAC < 24 cm [AOR= 0.07 

Figure 1 Types of intestinal parasites identified from the pregnant women, DURH, South Ethiopia, 2019.

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                           

Journal of Blood Medicine 2020:11 340

Argaw et al                                                                                                                                                           Dovepress

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


(0.03, 0.18)]. In addition, pregnant women who had iron/ 
folate supplementation were less likely to develop anemia 
by 94% [AOR=0.06 (0.02, 0.15)]. Pregnant women whom 
spaced the previous birth and their latest pregnancy by ≥2 
yrs were 97% less likely to develop anemia as compared to 
their counterparts [AOR=0.03 (95% CI 0.009, 0.45)]. The 
odds of being anemic among pregnant women who had 
intestinal parasites were 6 times [AOR=6.11 (7.70, 37.0)] 
more likely as compared to those who had no intestinal 
parasites.

Discussion
In this study, the overall prevalence of anemia among preg-
nant women attending antenatal care was found to be 28.7% 
(95% CI: 24.1–33.5). Out of which 19.57% had mild anemia, 
8.58% had moderate anemia, and 0.55% had severe anemia.

The magnitude of anemia among pregnant women in 
this study is a moderate public health problem.4 The pre-
valence found in this study is comparable with studies 
done in Southeast Ethiopia (27.9%), Western Ethiopia 
(29%), and Arbaminch town (33%).7,9,16 These similarities 

Figure 2 Severity of anemia among pregnant women attending antenatal care in DURH, Southern Ethiopia, 2019 (n=373).

Table 6 Factors Associated with Anemia Among Pregnant Women Attending Antenatal Care in DURH, South Ethiopia, 2019

Variables Anemia COR AOR

YES NO

Iron supplementation
Yes 39 (36.4%) 238 (89.5%) 1 1
No 68(63.6%) 28(10.5%) 14.32(8.50, 25.82) 0.06(0.02, 0.15)**

MUAC
≤23 cm 61 (38.5%) 33(12.4%) 1.00 1.00

≥24 cm 46 (43.0%) 233 (87.6%) 0.10(0.06,0.18) 0.07(0.03, 0.18)**

Inter pregnancy interval (in years)
≤2 24(22.4%) 37(13.9%) 1.00 1.00
>2 49 (45.8%) 147 (55.3%) 0.51(0.28, 0.94) 0.03 (0.09, 0.45)*

Intestinal parasites
Yes 29 (27.1%) 209 (78.6%) 1.00 1.00

No 78 (72.9%) 57(21.4%) 9.86(5.88, 16.54) 6.11 (7.70,37.10) **

Notes: *p < 0.05; **p< 0.001.
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might be due to similar socio economic characteristics and 
settings of the studies. But, the prevalence in this study 
was higher than in studies done in Tigray region (19.3%),7 

and in Gondar town Amhara region (16.6%).17 These 
variations might be due to differences in cutoffs used to 
define anemia, geographic location, as well as the time 
differences (when the studies were undertaken).

In the present study, the odds of having anemia were 
significantly higher among pregnant who did not take iron 
supplementation during pregnancy as compared to those 
pregnant women who took iron supplementation. This 
finding was similar to a study done in North Western 
Tigray18 and Southern Ethiopia.19 The possible explana-
tion for this association might be that pregnant women 
who take their iron tablets can meet their pregnancy- 
increased iron need, which in turn prevents the occurrence 
of anemia. Hence, focusing on strengthening the adher-
ence of iron/folate supplementation will prevent anemia 
and its negative impacts on birth outcome.

Pregnant women who had a good nutritional status 
(MUAC ≥24 cm) were 93% less likely to develop anemia 
during pregnancy as compared to their counterparts. This 
result was supported by studies done in urban area of 
Eastern Ethiopia20 and Oromia region.21 The possible 
explanation for the observed association could be 
increased overall nutritional demand during pregnancy, 
which results in both macro and micro nutrient deficiency, 
if intake is not sufficient.22 Those malnourished pregnant 
women might also be affected by micronutrient deficiency, 
hence leading to depletion of stored iron in the body and 
bone marrow, which results in anemia.

Birth spacing by ≥2 yrs reduces the likelihood of 
developing anemia during pregnancy by 97%. Similar 
finding was reported from studies done in Mekelle town7 

and Arbaminch.9 The relationship between anemia and 
birth spacing can be explained by the fact that birth spa-
cing will give mothers enough time to restore, replenish, 
and prepare their bodies for the next pregnancy. This 
implies family planning has a huge role in the health of 
mothers, children, and the family as a whole.

Having intestinal parasites increases the risk of anemia 
6 times as compared to those who had no intestinal para-
sites. Our finding was in agreement with different studies 
conducted in different parts of Ethiopia and other countries 
that reported higher odds of anemia among pregnant 
women with intestinal parasites.16,19,23 Intestinal parasites, 
particularly hookworm infection has long been recognized 
among the major causes of anemia in poor communities. 

Evidence has shown that increased hookworm infection 
intensity is associated with lower hemoglobin levels in 
pregnant women.19 Intestinal parasites reduce iron status 
via sucking blood from intestinal wall or by facilitating 
chronic blood loss, reducing appetite and nutrient 
intake.24,25

This result implies that, other than routine prenatal iron 
supplementation, preventive or therapeutic deworming 
integrated with ANC help to reduce the burden of maternal 
anemia. According to the national guidelines of Ethiopia, 
pregnant women should be routinely dewormed in 
the second or third trimester of pregnancy. Different mea-
sures should be designed to increase ANC coverage to 
reach those who do not come to ANC clinics.

Strength and Limitation
A strength could be the high response rate. The limitation 
could be the fact that it was an institution-based study, 
with a cross-sectional design which was unadjusted for 
altitude as the participants come from different areas.

Conclusion
The overall prevalence of anemia among pregnant women 
attending antenatal care in the study area was found to be 
a moderate public health problem. Iron supplementation, 
good nutritional status (MUAC> 24 cm), and birth spacing 
reduce the odds of anemia. But having intestinal parasites was 
found to increase the likelihood of anemia during pregnancy.
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ANC, antenatal care; AOR, adjusted odds ratio; COR, 
crude odd ratio; DDS, dietary diversity score; EDHS, 
Ethiopian Demographic and Health Survey; Hgb, hemo-
globin; HIV, human immunodeficiency virus; MUAC, mid 
upper arm circumference; SNNPR, Southern Nations, 
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Package for Social Sciences; WFP, World Food Program; 
WHO, World Health Organization.
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