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Abstract

Background: Anemia is one of the most occurring nutritional deficiency prob-
lems in the world especially in Africa. It can be prevalent in women of repro-
ductive age, particularly during pregnancy when it is often a contributory
cause of maternal mortality. In our country Ethiopia, anemia prevalence is
increased from 2011 to 2016 in all anemia categories. Even though scarce in-
formation is known about the problem in Ethiopia and studies related to the
problem are not available at Debre Tabor comprehensive and specialized
hospitals. Hence, we aimed to assess the prevalence and factors associated
with anemia among pregnant women who are attending antenatal care at
Debre Tabor Comprehensive and specialized hospitals. Methods: Institution-
based cross-sectional study was conducted from October 15 to November 15,
2020, with a sample size of 232 pregnant women participants selected using a
systematic random sampling method. Laboratory determination of hemoglo-
bin level was done at Anti-natal care follow-up. The data was entered into Epi
info Version 7.2 and exported to SPSSS version 23 for analysis. Descriptive
statistics using frequency and other summary statistics were used to present
the socio-demographic and clinical characteristics of women. Binary and
multivariable logistic regression was done to identify factors associated with
anemia using an odds ratio at 95% CI and p-value < 0.05 significance level.
Result: The magnitude of anemia showed that 12.9% with 95% CI (9.4% -
17.7%). The mean age of the participants was 33 years with a range of 18 - 39
years. Rural residency (AOR: 2.82; 95% CI: 1.02 - 4.87, p-0.001), multi-parity
were (AOR: 3.12; 95% CI: 2.43 - 7.56, p-0.045), previous malaria attack (AOR:
1.91; 95% CI: 1.04 - 4.88, p-0.023), and having history of abortion (AOR: 2.10;
95% CI: 1.18 - 6.79, p-0.014) were factors associated to anemia in pregnancy.
Conclusion: This study found a relatively high magnitude of anemia among
pregnant women. Rural residency, multi-parity, previous malaria attack, and
having a history of abortion were found to be independent predictors of
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anemia in pregnancy.
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1. Background

Anemia in pregnancy is defined when the distribution of hemoglobin (Hgb) lev-
el is below the fifth percentile. The cut-off value varies by trimester during preg-
nancy. It has been determined anemia as Hgb level of less than 11 gm/dl (Hct <
33%) in the first trimester and third trimester, and less than 10.5 gm/dl (Hct <
32%) in the second trimester [1].

Anemia during pregnancy is considered severe when the hemoglobin value is
less than 7.0 g/dL, moderate when hemoglobin falls between 7.0 - 9.9 g/d, and
mild from 10.0 - 11 g/dL [2]. Anemia during pregnancy is a major cause of mor-
bidity and mortality of pregnant women in developing countries and has both
maternal and fetal consequences [2].

Anemia is a disorder characterized by a blood hemoglobin concentration lower
than the defined normal level and usually related to the decrease in the circulat-
ing mass of red blood cells. This may result from reduced generation of red
blood cells, or from their premature destruction or loss through chronic blood
loss. It is one of the most frequently observed nutritional deficiency diseases in
the world today. It is especially prevalent in women of reproductive age, partic-
ularly during pregnancy [3] [4]. During pregnancy, with the growth of the fetus
and the placenta, the larger amount of circulating blood in the expectant mother
leads to an increase in the demand for nutrients, especially iron and folic acid
[5].

It is one of the frequently occurring nutritional deficiency diseases observed
globally and affects more than 1.62 billion (25%) people of the world’s popula-
tion, of which 56 million are pregnant women [6]. Anemia is a major public
health problem affecting all ages of the world’s population. It is estimated that
anemia causes > 115,000 maternal and 591,000 perinatal deaths globally per year
[6].

Although the prevalence of anemia is estimated at 9% in countries with high
development, in countries with low development the prevalence is 43%. Child-
ren and women of reproductive age are most at risk, with global anemia preva-
lence estimates of 47% in children younger than 5 years, 42% in pregnant wom-
en, and 30% in nonpregnant women aged 15 - 49 years and in Africa and Asia
accounting for more than 85% of the absolute anemia burden in high risk groups
[1] [7]. In Ethiopia, anemia prevalence among women age 15 - 49 decreased
from 27% in 2005 to 17% in 2011 but then increased again to 24% in 2016; these
data suggest that anemia is a moderate public health problem [8] [9]. Increases

were observed from 2011 to 2016 in all anemia categories [10]. In normal preg-
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nancy, there is a decrement of about 5 gm/dl in the hemoglobin concentration.
Due to the disproportionate increase in plasma volume with respect to the red
cell mass. This occurs mostly in the second and third trimesters and is not pa-
thologic in itself, but could precipitate any anemia already present. Based on the
above reasons, the World Health Organization (WHO) has supported antenatal
oral supplement of iron and folic acid for the prevention of anemia in pregnancy
[11] [12]. The cost in hospital treatment of cases of severe anemia is also far
outweighed the cost of prophylactic measures [13] [14].

In light of this deficit, the need of conducting this study is to determine the
prevalence of anemia in women following antenatal care (ANC) at DTCSH and
to identify the major associated factors, which potentially influence pregnant

women at high risk of developing anemia.

2. Methods and Materials
2.1. Study Design and Period

Government health institutions based cross-sectional study was employed from
October 15 to November 15, 2020.

2.2. Study Area

The studies were carried out at Debre Tabor Comprehensive and specialized
hospitals. Debre Tabor is located north east of Amhara Region of Ethiopia, 103
km from Bahir Dar (Regional Capital) and 666 Km from Addis Ababa (National
Capital).

2.3. Source Population

All pregnant women attended the antenatal care clinic in Debre Tabor Compre-
hensive and specialized hospital during the study period.

2.4. Study Population

All pregnant women attending the antenatal clinic of Debre Tabor Comprehen-
sive and specialized hospital during the study period fulfilled the criteria.

2.5. Inclusion Criteria

Pregnant women who came for ANC follow-up during the study period were in-
cluded in the study.

2.6. Exclusion Criteria

Pregnant women who are seriously ill and were already receiving anemia treat-

ment during the survey were excluded.

2.7.Sample Size and Sampling Technique

2.7.1. Sample Size Determination
Sample size was calculated depending on a single population proportion formula
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by using: 95% confident interval, 5% margin of error, and 16.6% proportion
based on the results found on research done at Gondar in2013 and by adding a
10% nonresponse rate.

The final sample size calculated in Epi info version 232.

2.7.2. Sampling Procedure

Systematic random sampling technique was employed in these cases. Average
number of pregnant women attending MCH clinic of DCSH in 1 month dura-
tion is, 275 were divided to the allocated sample size is 232 to get the interval (K
value = 0.84 - 1), that is one, and then the lottery method used to get the random
starter. And then every other pregnant woman was interviewed until the allo-

cated sample size was achieved.

2.8. Data Collection

The data were collected from October 15, 2020 to November 15, 2020. The ques-
tionnaires were written in English including interviews of all subjects, physical
examination, and laboratory investigation. The hemoglobin level was deter-
mined using Sahli hemoglobin meter. Microscope was used for stool examina-
tion; and all laboratory investigations were done by a laboratory technician as

part of their routine activity.

3. Data Processing and Analysis Procedures

Before and during data processing, the information was checked for complete-
ness and internal consistency. Data was coded and entered using EPI info ver-
sion 7.2 and exported to SPSS version 23 for further analysis. The analysis was
verified using descriptive statistics interpretation for demographic, socio-economic,
and clinical characteristics of the study participants using frequencies and other
summary statistics. Binary logistic regressions were used to measure the associa-
tion of each covariate with the outcome variables. In addition, factors that were
associated with the outcome variables at p-value < 0.05 significance level were
included in the multivariable logistic regression analysis to control the potential
confounders. The result of the final model was expressed in terms of Adjusted
Odds Ratio (AOR) and 95% confidence intervals (CI) and statistical significance

was declared at p-value less than 0.05.

4. Result

4.1. Sociodemographic Characteristics of Pregnant Women

A total of 232 pregnant women who had ANC visits at Debre Tabor Compres-
sive and specialized Hospital were participated in the study which were achiev-
ing 100% response rate. Around half (46.6%) of the respondents were in the age
range of 26 to 35 years and almost all (97%) were Amhara in ethnicity, and more
than 90% were Orthodox Christians regarding religion. Two-hundred seventeen

(93.5%) of the attendees were married but only Twelve (5.2%) were single. Re-
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garding educational status, 106 (45.7%) of the attendees achieved secondary school
and above, but 53 (22.8%) of the participants were no formal education. Majori-
ty of them had a higher level of income status (more than 1000 ETB per month)
(Table 1).

4.2. Obstetric and Gynecological History

One hundred fifty-seven (67.7%) of the ANC attendees respondents had history
of pregnancy. Of those who had a history of pregnancy, twenty-four (10.3%) of
them had at least one history of abortion. Of those who had a history of birth,
one hundred sixty (68.9%) had a birth intervals of two or more years between
the last and the current pregnancy. Majority of the ANC attendees, 179 (77.2%),
had history of contraceptive use prior to current pregnancy. Eighty two (35.5%)
of the respondents had a history of menstrual irregularity. Regarding gestational
age, 45 (19.4%), 63 (27.2%), and 134 (57.8%) were in first, second, and third tri-

mester of pregnancy, respectively (Table 2).

Table 1. Sociodemographic characteristics of ANC attendees in Debre tabor compressive
and specialized hospital, North central Ethiopia, from October 15 to November 15, 2020
(n =232).

Variables Frequency Percentage
<30 years 147 63.4%
230 years 85 36.6%
Age at
. 18 -25 102 43.9%
pregnancy in years
26 - 35 108 46.6%
Greater than or equal to 36 22 9.5%
Urban 164 70.7%
Residence
Rural 68 29.3%
Oromo 1 0.4%
Ethnicity Ambhara 225 96.9%
Tigre 6 2.6%
Married 217 93.5%
Marital status Single 12 5.2%
divorced 3 1.3%
Muslim 15 6.5%
Religion Orthodox 215 92.7%
Protestant 2 0.9%
Illiterate 53 22.8%
Educational status Primary school 73 31.5%
Secondary school and above 106 45.7%
300 - 1000 ETB 32 13.8%
Income
more than 1000 ETB 200 86.2%
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Table 2. Obstetrics and gynecology related characteristics among ANC attendees in DTCSH,
north central Ethiopia, from October 15 to November 15, 2020 (n = 232).

Variables Frequency Percentage

Nulliparous 75 32.3%

Number of
, e 1-4 135 58.2%

previous deliveries
Greater than or equal to 5 22 9.5%
Yes 24 10.3%
History of abortion

No 208 89.7%
Contraceptive use prior Yes 179 77.2%
to current pregnancy No 53 22.8%
Birth interval Less than 2 year 14 6.0%
from index child Greater than or equal to 2 year 160 68.9%
History of menstrual Yes 82 35.3%
irregularities No 150 64.7%
less than or equal to 12 week 45 19.4%

Gestati 1
cstationa 13 - 24 week 63 27.2%

age in weeks
greater than or equal to 25 week 134 57.8%
History of using Yes 183 78.9%
contraceptives No 49 21.1%
Injectable 131 71.6%

Type of
contraceptive Pills 34 18.6%
women used Loop/IUCD 16 8.7%
(n=183)

Others 2 1.1%

4.3. Medical Illness, Behavioral and Nutritional History

Only nine (3.9%) of the participants had a history of malaria attack in the last
one year. Twenty (8.6%) of them had a history of chronic medical illnesses and
the common type of chronic illness was tuberculosis, accounting for 40% of
them. One hundred and ninety-four (83.6%) of them wear shoes and only three
mothers never wore shoes. None of the respondents had a history of avoiding
any type of food during this pregnancy. Almost all respondents (97.8%) were
using iron during the current pregnancy (Table 3).

Among the participants, nine (50%) of the participants had a history of
hookworm attack in the last one year. Three (17%) of them had a history of
giardiasis illnesses and the rest of the intestinal parasitoids were Entamoeba his-
tolytic, accounting for 6 (33%) of them (Figure 1).

4.4. Magnitude of Anemia among Pregnant Women

Among the total of two hundred thirty-two (232) pregnant women who participated
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Figure 1. Distribution of intestinal parasitoids among pregnant women in Debre Tabor
Comprehensive and specialized Hospital, North central Ethiopia, 2020.

Table 3. Medical, behavioral, and nutritional characteristics of ANC attendees in DTCSH,
North central Ethiopia, from October 15 to November 15, 2020 (n = 232).

Variables Frequency  Percentage
Yes 9 3.9%
Malaria attack in the past 12 months

No 223 96.1%

Tuberculosis 8 3.4%

HIV 5 2.2%

History of chronic illnesses Renal disease 4 1.7%
Others 3 1.3%

None 212 9.4%

Always 194 83.6%

Shoes wearing habit Sometimes 35 15.1%
None 3 1.3%

Yes 202 87.1%

Food avoided during pregnancy

No 30 12.9%

Yes 18 7.6%

Intestinal Parasitoids
No 214 92.2%

in this study, thirty (12.9%) of them were anemic (hemoglobin < 11 g/dl). From
those who were anemic, the majority, twenty-five (83.3%), were mild (hemoglo-
bin values 10 - 10.9 g/dl) and five (16.6%) were moderately anemic (hemoglobin
values of 7 - 9.9 g/dl).

4.5. Contributing Factors to Anemia in Pregnant Women

In the multivariable analysis, pregnant women who were from rural residence
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were 2.8 times more likely to have anemia than urban residence (AOR: 2.82; 95%
CI: 1.02, 4.87, p-0.001). Pregnant women whose income < 1000 ETB were 7 times
more likely to have anemia compared to those with high monthly family income
(greater than 1000 Ethiopian Birr), (AOR: 7.23; 95% CI: 4.65 - 26.58, p < 0.001).
Pregnant women who have a history of malaria in the past 12months were 1.9
times more likely to have anemia than urban no malaria attack (AOR: 1.91; 95%
CI: 1.04, 4.88, p-0.023). Pregnant women who have Parity > 4 children were 3
times more likely to have anemia than those who have less than four children
(AOR: 3.12; 95% CI: 2.43 - 7.56, p-0.045). Pregnant women who have a history
of abortion were 3 times more likely to have a history of Anemia than their
counterparts (AOR: 2.10; 95% CI: 1.18 - 6.79, p-0.014) (Table 4).

5. Discussion

This study assessed the magnitude of anemia and its contributing factors among
pregnant women attending ANC in Debre Tabor Comprehensive and specialized
hospital in north central Ethiopia. The overall magnitude of anemia among preg-
nant women attending ANC was found to be 12.9%, which is lower than a study
conducted in some countries such as West Africa (66%), Singapore (81%) or Peru
(70%). Many studies in Africa reported a high prevalence of anemia [11] [15].
Magnitude was also lower compared to the study done at JUSH MCH clinic
(38.2%) and government health institutions of Arba Minch town (32.8%) and

Table 4. Multivariable analysis showing the contributing factors for anemia among pregnant women attending ANC in DTCSH,
North central Ethiopia, from October 15 to November 15, 2020 (n = 232).

Presence of anemia

Variables COR (95% CI) AOR (95% CI) p value
Yes No
61 (41.5%) 86 (58.5%) 1 1
Age at pregnancy 0.067
>30 48 (56.5%) 37 (43.5%) 1.83 (1.07,3.14)  1.01(0.31, 2.89)
Urban 67 (40.8%) 97 (59.2%) 1 1
Residence 0.0001
Rural 47 (69.2%) 21 (30.8%) 320(1.78,5.91)  2.82(1.02,4.87)
Iliterate 36 (67.9%) 17 (32.1%) 3.22(1.68,6.17)  1.23 (0.54, 3.69)
Educational status 0.178
Literate 71 (39.7%) 108 (60.3%) 1 1
<1000 ETB 16 (50%) 16 (50%) 13.28 (5.51, 32.05)  7.23 (4.65, 26.58)
Income <0.001
>1000 ETB 14 (7.0%) 186 (93%) 1 1
History of malaria Yes 27 (659%) 14 (342%)  2.92(1.44,599)  1.91 (1.04,4.88) 003
in the past 12 months No 76 (39.8%) 115 (60.2%) 1 1
<4 children 32 (25%) 96 (75%) 1 1
Parity 0.045
>4 children 67 (64.4%) 37 (34.6%) 543 (3.08,9.58)  3.12 (2.43,7.56)
Yes 15 (62.5%) 9 (37.5%) 3.02 (1.26,7.25)  2.10 (1.18, 6.79)
History of abortion 0.014
No 74 (35.6%) 134 (64.4%) 1 1
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slightly lower compared to the study conducted at Gondar University Hospital
(16.6%) [16]. This difference could be due to geographical variation of factors
across different areas and may be due to time gap between the current study and
the other studies, this discrepancy also occurred due to methodology used by the
researcher. In addition, the lower magnitude can be attributed to the gradual
improvement of the life style of the participants and changing of living standards
and health seeking behavior by the effort of government policy.

In the current study, among pregnant women, mild anemia was found to be
the commonest type. Consistent result was reported from studies conducted in
government health institutions of Arba Minch town and Gondar University
Hospital [4] [7]. This could be due to similar social-demographic factors and
similar study design conducted.

Rural residence had a higher association with high magnitude of anemia among
pregnant women who attended ANC in Debre Tabor Comprehensive and spe-
cialized Hospital (p value < 0.001, 95% CI; 0.056, 0.303). This was consistent
with the study done at Bisidimo Hospital in Southeast Ethiopia [3]. The higher
magnitude of anemia among pregnant women from rural areas is likely related
to lack of awareness about adequate nutrition during pregnancy, economic fac-
tors, and inaccessibility of health care facilities [17] [18].

Magnitude of Anemia had also significant association with literacy status
(AOR: 1.23 (95% CI: 1.72 - 9.44, p value = 0.001)). This result was comparable
with the study done in Jimma town health institutions [19]. This may be resulted
from most uneducated mothers, which are less likely to use family planning and
repeated delivery, thus will have more blood loss during delivery, and there will
be no time to restore already depleted iron stores and they have less awareness
and knowledge about nutrition during pregnancy hence anemia results [20].

Monthly income was significantly associated with anemia in pregnancy (p
value < 0.001, 95% CI; 0.031, 0.182). Pregnant women who had low monthly
family income (less than 1000 Ethiopian Birr) were more likely to be anemic
compared to those with high monthly family income (greater than 1000 Ethio-
pian Birr). This is in congruent with the study conducted in government health
institutions of Arba Minch town and Gondar University Hospital [7] [8]. This
could be explained by that pregnant women in low-income groups could not get
adequate nutrition so that they were at risk of anemia [21].

The presence of malaria attack in the past one year had contributed to the
magnitude of anemia during pregnancy (AOR: 1.91 (95% CI: 1.04 - 4.88, p value
= 0.023)). In this study, nine of the pregnant women had a history of malaria at-
tack in the past one year. This result is an agreement with the study done at Bisi-
dimo Hospital in Southeast Ethiopia and Aymiba Health Center, northwest
Ethiopia [6] [22]. This association could be due to malaria causing anemia by
destroying RBCs at a rate faster than the body can replace them.

Pregnant women’s who had five or more previous deliveries (grand multipa-

ra) had a significant contributing to the magnitude of anemia (AOR: 3.12 (95%
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CIL: 2.43 - 7.56, p value = 0.045)). This result is comparable with the study done
at Gondar University Hospital and Jimma town health institutions [19] [23].
This significant association may be due to grand multipara women’s were less
likely to use family planning, and they had more blood loss during delivery, and
there will be no time to restore already depleted iron stores and hence anemia
results.

In our study, hookworm infestation has increased the risk of being anemic in
pregnant women’s (p value = 0.001, 95% CI; 0.025, 0.402) and this finding was
consistent with other studies like Bisidimo Hospital in Southeast Ethiopia and
Gilgel Gibe Dam area, southwestern Ethiopia [8] [22]. This is because adult hook-
worm parasites attach and injure the upper intestinal mucosa and ingest blood.
This brings about gastrointestinal blood loss and induces depletion of iron, folic
acid, and vitamin B12 that ultimately causes anemia.

In this study, pregnant women’s who had a history of abortion had contribut-
ing with the occurrence of anemia during pregnancy (AOR: 2.10 (95% CI: 1.18 -
6.79, p value = 0.014)). And this finding is comparable with the study done at
Jimma town health institutions [21]. This contribution may be due to more
blood loss during abortion and there will be no time to recover already depleted
iron stores and this leads to the development of anemia [24].

The present study showed no significant association between anemia and ma-
ternal age, ethnicity, marital status, religion, contraceptive use, shoe wearing ha-
bits, birth interval, chronic medical illness, menstrual irregularities, iron sup-

plementation and gestational age.

Study Limitations

Though our study tried to identified important factors of anemia, other factors,
such as other nutritional deficiencies (like folate, vitamin B12, and others), inhe-
rited or acquired disorders which affect hemoglobin synthesis, red blood cell
production or red blood cell survival, which can all cause anemia, were not ad-

dressed.

6. Conclusion

The overall magnitude of anemia in our study among women attending ANC at
Debre Tabor comprehensive and specialized hospital in Debre Tabor town was
low and mild anemia is the commonest. Anemia was a mild public health prob-
lem in the study area, which is less than the national prevalence. Address, monthly
income, parity, educational status, history of abortion, malaria attack history,
and hook warm infestation were associated with anemia. Therefore there is a
need to provide proper health education for all reproductive age women about

the prevention of identified factors of anemia.
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Annex

DEBRE TABOR UNIVERSITY
College of health science
Questioner Format

Questionnaire to assess the Determinants of Anemia among pregnant women

at Debre Tabor Comprehensive and Specialized Hospital

IDENTIFICATION
1. Age years
2. Address

A. Urban B. Rural

3. Ethnicity.

A. Oromo B. Amhara

C. Tigre D. Others

4. Marital status

A. Married B. single

C. Divorced D. widowed

5. Religion

A. Muslim C. Protestant E. Others
B. Orthodox D. Catholic

6. Educational status

A. Illiterate B. Primary School
C. Secondary school and above

7. Family income (Birr per month)

8. Do you have attack of malaria in the last 12 months?
A.Yes B. No

9. Do you use contraceptive prior to this pregnancy?
A.yes B. No

10. If yes for No. 9, which type?

A. Pills B. Injectable C. loop (IUCD) D. Others

11. Number of previous deliveries

A. live birth B. still birth

C. none

12. Do you have any history of abortion?
A.yes B. No

13. If yes for No.12, total number of abortion

14. How often do you wear shoes?

A. Always B. Sometimes C. none

15. Do you have any food that you don’t eat during pregnancy?
A.Yes B. No

16. If yes for No 15, why?
17. Birth interval from index child ____ (months/years)

18. History of chronic illnesses

A. Tuberculosis C. Renal disease
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B. HIV D. Others, specify.

19 Did you have menstrual irregularities?

A.Yes B. No

20. When was your last menstrual period? (E.C),
Gestational age weeks

21. Fundal height weeks

22. Laboratory results;

A. Stool examination

B. Hemoglobin gm/dl

Abbreviations and Acronyms

ANC = Antenatal care; HCT = Hematocrit; Hgb = Hemoglobin; IDA = Iron de-
ficiency Anemia; DTCSH = Debre Tabor Comprehensive and Specialized hos-
pital; WHO = world health organization; JUSH = Jimma University specialized
hospital; MCH = Maternal and child health; CBE = Community based educa-

tion; AIDS = Acquired immune deficiency syndrome.
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