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ABSTRACT

Back ground: Anemia is a condition in which the number of red blood cells is insufficient to
meet the body’s physiological needs. Even though the problem of anaemia during pregnancy has
been given emphasis, very little attention has been paid to postpartum anaemia. Postpartum
anaemia results depression, cognitive and motor development defect, fatigue, dizziness, lethargy
and decreased milk production. Majority of maternal deaths occur within the postpartum period;

anemia is credited for 20% of maternal deaths in the world.

Objective: The aim of the study was to assess the magnitude and associated factors of post-
partum anemia among mothers at Bahir Dar city public health facilities, North West Ethiopia,
2020.

Methods: Institutional based cross-sectional study was conducted among 547 mothers at Bahir
Dar city, public health facilities from February to March 2020. Participants were selected by
systematic random sampling and interviewed about their socio-demographic, obstetric, morbidity
and nutritional related factors. A finger-prick blood sample was collected to determine
hemoglobin level using HemoSmart hemoglobin measuring meter.

Data was entered using epi-data version 3.1 and exported to SPSS version 23 for analysis. Bi-
variable analysis was employed to identify candidate variables, those variables having p value
<0.2 were entered to multi-variable logistic regression model. Finally, variables having p value <

0.05 were considered as significant predictor variables for post-partum anemia.

Result: The overall prevalence of postpartum aneima among mothers in Bahir Dar city public
health facilities was 35.3% (95% CI: 31.4-39.7% CI). Inter-pregnancy interval (AOR= 7.54;
95% CI: 3.78-15.01), educational status (AOR: 4.18, 95% CI: 1.49-11.66), consumption of Iron
folic acid in post-partum period (AOR= 3.50; 95% CI: 1.97 — 6.27), perceived excess blood loss
(AOR=5.44; 95% CI: 2.40-12.32) and pregnancy anemia (AOR= 5.54; 95% CI: 2.32 — 13.19)
were found to be significant predictors of postpartum anemia.

Conclusion: The prevalence of anemia was high among post-partum mothers. More than one in
three of the mothers who had checked hemoglobin level were anaemic. Iron folic acid
supplementation during post-partum period should be strengthen to avert the burden of post-

partum anemia.
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1. INTRODUCTION

1.1 Back ground
Anemia is a condition in which the number of red blood cells is insufficient to meet the body’s

physiological needs or the hemoglobin concentration falls below an established cut-off value.
Hemoglobin (Hgb) is red pigmented protein in red blood cells that carries oxygen to the brain,
muscular system, immune system and other parts of the body. If it lacks consequently impairing
the capacity of the blood to transport oxygen (1-3). According to World Health Organization
(WHO), Hgb cut off values for assessing anemia in non-pregnant women (>15 years) living at
sea level is; normal > 12g/dl, mild anemia 11-11.9g/dl, moderate anemia 8-10.9g/dl and severe
anemia <8g/dl (4, 5).

Post-partum anemia (PPA) is a common problem throughout the world (6). The prevalence of
post-partum anemia is highest in developing countries where it is a major cause of maternal
morbidity and mortality. It also constitutes a significant and partly unrecognized problem even in

developed countries (7).

The major causes of post-partum anemia are pre-partum anemia combined with acute bleeding
anemia due blood losses at delivery. It is associated with an impaired quality of life, reduced
cognitive abilities, emotional instability, and depression and constitutes a significant health
problem in women of reproductive age (8).

There are different types of anemia such as: -Iron-Deficiency Anemia is a condition in which
the body has too little iron in the bloodstream. It is more common in adolescents and in women
before menopause. Pernicious anemia is caused by Vitamin B12 deficiency. Vitamin B12 is
found in meat, fish, eggs, and milk. Vegetarians affected by pernicious anemia. Haemolytic
anemia is a condition in which red blood cells are destroyed and removed from the bloodstream
before their normal lifespan is up. Sickle cell anemia causes sickle cells and can’t move easily
through the blood vessels. Thalassemia is an inherited blood disorder which cause the body to
make fewer healthy red blood cells and less hemoglobin (9).

The prevalence of anemia increases during growth and development when there is an
increased need for an iron-rich diet. More than 30% of patients admitted to hospitals in

developed countries are reported to be anaemic, and this rate is known to be higher in developing



countries and among women. Anemia is more prevalent among women than men and according
to the World Health Organization report, its prevalence among women is 21-80% worldwide (10,
11).

Fatigue, depression, disturbance in cognitive behaviour, anxiety and stress are recognized
consequences of anemia. Failure of lactation, delayed wound healing (episiotomy or caesarean),
and decrease immunity that leads to increased susceptibility to mastitis, ductitis and urinary tract
infections are other features associated with postpartum anemia which estimate signal
postpartum anemia warrants greater attention (12).



1.2 Statement of the problem

Postpartum period is thought to be a safe period; however, more than 60% of maternal death and
morbidity including postnatal anemia and hemorrhage occur during this period. Anemia is one of
the leading causes of disability and is a major global public health problem, which is credited for
20% of maternal deaths in the world (13, 14). Anemia is an indicator of both inadequate nutrition
and poor health status. It is considered as a factor contributing to unfavourable pregnancy
outcomes, causes an increased mortality of mothers and babies, increased risk of pre-term
delivery and delivering a baby with a low birth weight (15).

Anemia after the delivery of a child (postpartum anemia) is a common problem throughout the
world in which its prevalence is highest in developing countries. However, postpartum anemia
also constitutes a significant and partly unrecognized problem even in developed countries. It is
closely connected with the presence of anemia in pregnancy prior to delivery (pre-partum
anemia), which inevitably aggravated after delivery due to the obligatory and sometimes
unforeseen blood losses. After delivery, maternal hemoglobin status is expected to improve as
the expanded red cell mass of pregnancy contracts and a large proportion of iron returns to body
stores (3, 16-18).

Despite its high prevalence, postpartum anemia may not be diagnosed on time, and in addition to
its severe short-term morbidities, it is even reported to be associated with severe long-term
morbidities. In a study investigating the long-term effects of early postpartum anemia, it was
stated as an independent risk factor for long-term atherosclerotic events (17).

A study in the United States showed that recovery from anemia after delivery was slower for
low-income women relative to those with family income above the poverty line. Other predictors
that need to be considered in relation to the risk of developing anemia or recovery from it include
nutritional deficiencies, infection, blood loss and delivery complications (19).

In Africa, 55.8% of pregnant women and 41% of women of childbearing age are anaemic. Even
though iron supplementation reduces anemia and is standard prenatal care in most countries,
anemia continues to persist at relatively high rates among postpartum African women, including

those receiving iron and foliate supplements (20).



In developing countries, the prevalence of postpartum anemia is considerably high, in the range
of 70%-80% (21). The prevalence rates for pregnant women and non- pregnant women are
41.8% and 30.2%, respectively; however, among different population groups, the greatest
number of individuals affected by anemia belongs to non-pregnant women, totalling about 468.4

million women (10).

Although anemia has been recognized as a public health problem for many years, its global
prevalence remains a problem. In addition, in the postpartum period, iron deficiency anemia can
occur in breastfeeding mothers who are sensitive to iron depletion if energy and nutrient intake
in their diet is inadequate (22, 23).

According to Ethiopian Demographic Health Survey 2016, the overall prevalence of anemia
among women of reproductive age across the country was 23.6%. There was regional variation
in anemia prevalence among women of reproductive age and higher prevalence rates observed in
Afar, Somali, Gambella, Dire Dawa and Oromia regions. Lower prevalence of anemia was

observed in Addis Ababa, Tigray and Amhara regions (24).

The Center for Disease Control and Prevention advices selective anemia screening at 4—6 weeks
of postpartum among women who had anemia throughout the 3rd trimester, multiple gestations
and experienced intra-partum excessive blood loss. Women who undergo Caesarean section may
be particularly susceptible to postpartum anemia because their risk of PPH is higher than women

undergoing vaginal delivery (11, 12).

In the entire reproductive lifecycle of a woman, postpartum period is given least attention. In
majority of women, postpartum anemia is caused by moderate-to-heavy blood losses in
association with delivery (25).

Breastfeeding immediately after birth helps the uterus contract, reducing the mother’s
postpartum blood loss but according to Mini Ethiopian demographic and health survey
(MEDHYS) 2019, in Ethiopia 59% of mothers are exclusively breast feed their infants, about half
don’t feed exclusively which can lead to postpartum haemorrhage resulting postpartum anemia

(26).



The mother’s health status during the postpartum period affects the potential for breastfeeding,
and consequently the risks of anemia in infancy. This is more apparent in mothers below the

poverty level (20).

With no literature available about postpartum anemia the need for basic prevalence estimates
was the need of the hour. In this regard the present study was the first of its kind to be conducted
in Bahir Dar city.

Therefore, the objective of the study was to assess the magnitude of post-partum anemia and its
associated factors among mothers in Bahir-Dar city public health facilities, North-West, Ethiopia
2020.



1.3 Significance of the Study

The source population will be beneficiary from any program launched in preventing and
controlling the burden of anemia. The result of this study will help health professionals to screen
and manage post-partum anemia timely. Stakeholders including Amhara Regional Health Bureau
and Bahir Dar Health department to design interventional strategies in addressing anemia issues.
Furthermore, the researchers may use the data to conduct further investigations.



2. LITERATURE REVIEW

2.1 Prevalence of post-partum anemia

Postpartum period is conventionally thought to be the time of lowest risk of anemia. In this
period, the iron status is expected to improve because of the reduced iron requirements after the
birth of the infant and reduced blood loss by amenorrhea (27). However, recent data from both
developed and developing countries has indicated an alarming prevalence of postpartum anemia
(28).

Cross-sectional study from United Kingdom shows that the prevalence of postpartum anemia
was 30.0% (29). Another a prospective, observational and longitudinal study conducted in Spain,
shows that the prevalence of postpartum anemia was 49.7%. The type of delivery most

influencing this anemia were caesarean section (58.2%) and vaginal delivery (37.2%) (30).

A community- based cross- sectional study conducted at urban Puducherry, a coastal town in
South India shows that the prevalence of anemia among postnatal mothers was found to be
76.2%. One fourth of the women who had a normal hemoglobin level in their third trimester had

developed anemia in the postnatal period (31).

A study conducted from three cities of China shows that the prevalence of postpartum anemia
was 32.7%. No cases of severe anemia were encountered. Postpartum anemia is common in

urban Chinese women (32).

Studies from Vietnam and Bhopal revealed that the prevalence of post-partum anemia were 62%
and 54.0% respectively (30, 33).

Evidence from Tamil Nadu rural India revealed that the prevalence of study subjects who were
anaemic (hemoglobin<12g/dl) at 6 weeks postpartum was 47.3%, The hemoglobin level at 6
weeks postpartum had dropped from the third trimester value in 30% of the women. Seventy-six
percent of women classified as having anemia at 36 weeks’ gestation remained anaemic at 6

weeks postpartum (3).

Institution based cross-sectional studies conducted at Malaysia (8) and Turkey (34) shows that

the prevalence of postpartum anemia was 45.11% and 39.7% respectively.



Descriptive cross- sectional studies conducted in Uganda (35) and Ghana (36) shows that the

prevalence of anemia among post-partum women was 64.4% and 16% respectively.

From a cross sectional study conducted among 323 postpartum women attending mother and
child health clinic in Mariakani sub-country hospital, Kenya, the overall prevalence of
postpartum anemia was 16.4%. From postpartum women who developed anemia 22.6%, 69.8%

and 7.5% had mild, moderate and severe anemia respectively (37).

According to 2016 Ethiopian demographic and health survey the prevalence of anemia among
women age 15-49 was 24%. Of these 18%, 5%, 1% of women were classified as mildly anaemic,
moderately anaemic, and severely anaemic respectively. In Ethiopia, anemia prevalence among
women age 15-49 increased from 17% in 2011 to 24% in 2016; Women who are breastfeeding
were more likely to be anaemic (29%) than those who are neither pregnant nor breastfeeding
(17%) (38).

2.2 Factors Associated with Postpartum Anemia
2.2.1 Socio-demographic characteristics

Evidence from a rural population in southern India shows that younger maternal age (<21 years)
was positively associated with PPA (3). Finding from a cross-sectional survey conducted in Lak
district, Daklak province of Vietnam showed that age (>30 years) was significantly associated
with PPA (36).

From a retrospective record-based study conducted among postpartum women South India
shows that Illiterate women were higher risk for PPA. Illiterate women were four times at risk of
anemia compared to those women with some years of schooling (31). According to Karnataka
India and Tanzania findings educational status of mother was identified as a significant variable

those mothers who were illiterate was vulnerable for postpartum anaemia (20, 25).

2.2.2 Obstetric factors

A studies conducted in a rural population of southern India and Uganda showed that Postpartum
women who had abnormal blood loss perceived by the mother during delivery were positively

associated with postpartum anemia (3, 35).



From a retrospective Study conducted among postpartum women in Mangalore coastal part of
India and coastal south India revealed that Short inter-pregnancy interval ( <3years) were

significantly associated with postpartum anemia (25, 31).

Evidence from Malaysia, rural south India and Bhopal revealed that the risk of postpartum

anaemia increased if the women were anaemic during her pregnancy (3, 8, 33).

A study from Uganda showed that poor iron adherence and high parity (multi and grand para)

were significantly associated factors of postpartum anemia (39).

2.2.3 Morbidity related and Nutritional factors

Helminthic and malarial infections were found to be significantly associated factors for anemia

in a study conducted among postpartum women in Uganda (39).

A comparative cross-sectional study conducted among pregnant and lactating mothers at Bahir
Dar city revealed that anemia among lactating women was positively associated with tea

consumption (40).



3. CONCEPTUAL FRAMEWORK

The diagram below is the conceptual skeleton used to illustrate those factors which affect the

prevalence of postpartum anemia, it was developed after reviewing different literatures.
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Figure 1: Conceptual framework showing variables that determine post-partum anemia
among mothers at Bahir Dar city public health facilities, North West Ethiopia, 2020
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4. OBJECTIVES

4.1 General objective
+ To assess the magnitude and associated factors of post-partum anaemia among mothers

visited Bahir Dar city public health facilities, North West, Ethiopia, 2020.
4.2 Specific Objectives

+ To determine the magnitude of post-partum anaemia among mothers visited Bahir Dar
city public health facilities, North West, Ethiopia, 2020.

+ To identify factors associated with post-partum anaemia among mothers visited Bahir
Dar city public health facilities, North West, Ethiopia, 2020.

11



5. METHOD

5.1 Study Area

The study was conducted in Bahir- Dar city, North West Ethiopia. Bahir-Dar is the capital city of
Amhara National Regional State which is located at 565 kilometres, in the North West direction
of Addis Ababa. It is situated on Southern shore of Lake Tana with an elevation of 1801 meters
above sea level. According to the Amhara Bureau of Finance and Economic Cooperation
(BOFEC), Bahir Dar city population was estimated to be 339,683. Among these, 156,376 (46%)
of them are females. There are nine sub-cities and nine public health facilities in Bahir Dar city.
These are Felge hiwot comprehensive specialized hospital, Tibebe Gion Teaching specialized
hospital, Adiss Alem Hospital, Bahir Dar health center, Han health center, Minik Il health center,
Shinbit health center, Abay health center and Shum Ambo health center (41).

5.2 Study design and period
An institutional based cross-sectional study was conducted from February to March 2020.

5.3 Source Population

All delivered mothers who attended immunization clinic for child vaccination between 6-7

weeks of post-partum at Bahir Dar city public health facilities.

5.4 Study Population

Mothers attended their child for immunization service between 6-7 weeks of post-partum from
the selected public health facilities.

5.5 Eligibility Criteria
5.5.1 Inclusion Criteria

Mothers attended their child for immunization service between 6-7 weeks of postpartum during

data collection period at Bahir Dar city public health facilities.

5.5.2 Exclusion Criteria

Mothers who were unable to communicate during data collection were excluded from the study.

12



5.6. Variables
5.6.1 Dependent variable

Postpartum Anemia: yes/no

5.6.2 Independent variables

Socio-demographic factors:

Age, educational status, income, occupational status, residence and religion

Obstetric factors:

Anemia during pregnancy, parity, inter-pregnancy interval, mode of delivery, ANC, PNC,
exclusive breast feeding, abortion & iron-folic acid tablet consumption.

Nutritional factors:

Tea/coffee consumption within 1 hour of meal, meal frequency, dietary diversity score
Morbidity related factors:

Malaria, schistosomiasis, hook worm infections, kidney disease, bone disease, diabetes mellitus

& hypertension

5.7 Sample size and Sampling procedure

5.7.1 Sample size for objective one
A single population proportion formula was used to determine the sample size by considering: -
95% confidence interval, 5% marginal of error and 50% prevalence.

n=Z [¢]°P(1 — P)/d?
Where: n = required sample size
Z [£]=1.96 value at 95% Confidence Interval
P= Prevalence of postpartum anemia
d = Expected margin of error 5% (0.05)

n=(1.96) 2 (0.5) (0.5) / (.05)*= 384

13



By considering 10% non-response rate, population correction formula and 1.5 design effects
prevalence-based sample size was 564.
5.7.2 Sample size for objective two

Sample size for objective two was calculated as follows by considering AOR, CI=95%,
power=80%, ratio (unexposed: exposed) = 1:1, % outcome in exposed group (P1), % outcome in

unexposed group (P2).

Table 1: Sample size calculation for objective two

10 % 1.5 design

Independent variables | AOR P1 P2 non- effect
response

Parity

(puducherry India) 2.2 33.3% 18.5% | 300 450

Inter-pregnancy interval
(Karnataka India) 2.3 66.5% | 46.3% | 208 312

pregnancy anemia
(coastal India) 2.1 33.6% 19.4% | 330 495

Educational status
(Tanzania) 4.39 92.2% 72.9% | 140 210

Since sample sizes calculated based on factor analysis were less than prevalence based sample

size the final sample size was 564.

14



5.7.3 Sampling procedure

The two months average number of mothers coming for immunization to the seven public health
facilities were 3187. The data was found from monthly health facilities report. From these health
facilities the three (Adisalem hospital, Bahir Dar health center & Han health center) were
selected using lottery method which had 1656 mothers attended their chid for vaccination. from
selected health facilities proportional to size allocation applied to obtain the required sample size.

The individuals was selected using systematic random sampling technique every 2" unit.

A=668  B=358 C=479 D=416 E=509 F=440 G=308

Simple random sampling__v 4 v
A=668 C=479 E=509
Proportional allocation l
228 163 173

Systematic random sampling

| s64
Key: A=Adisalem hospital B=Shinbit Hc C=Han Hc D=Abay Hc
E=Bahir Dar Hc F= Minilk Il Hc G= Shumambo Hc (Hc: Health center)

Figure 2: Schematic presentation of sampling procedure on magnitude and associated
factors of postpartum anemia among mothers in Bahir Dar city, North West, Ethiopia,
2020
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5.8 Operational Definition

+ Study participants with hemoglobin level <12 g/dl were taken as post-partum anaemic.

+ Hemoglobin level from 11-11.9 g/dl was considered as mild, 8-10.9 g/dl moderate and <
8 g/dl severe anemia.

+ Those study participants who told as having anemia by health workers during their
antenatal period were considered as pregnancy anaemic.

+ Study participants who were perceived too much blood loss during their delivery was
taken as perceived excess blood lost.

5.9 Tools and measurements

5.9.1 Data collection using questionnaire

Interviewer-administered questionnaire was prepared after reviewing different literatures to
gather pertinent information from study participants. Study participants were interviewed mainly

about their socio-demographic, obstetric, nutritional factors and morbidity related factors.
5.9.2 Blood sample collection and measurement

After data had been collected related to the socio- demographic, morbidity, nutritional and
obstetric factors, using battery-operated portable HemoSmart™ GOLD hemoglobin screening
meter finger prick blood sample was collected and immediately touch blood with the test strip
attached on the machine. Then the concentration of hemoglobin level was quantitatively
determined with in five seconds in g/dl and recorded.

According to WHO, Altitude should be adjusted to measured hemoglobin value where the study
area altitude greater than 1000m above sea level (5). Therefore the altitude of Bahir Dar city is
1801m which needs adjustment for the measured hemoglobin value.  Adjusted Hgb
concentration had been calculated as Hgb =—0.032x (altitude in meters x0.0032808) +0.022x
[(altitude in meters x0.0032808)°] (42). Then 0.58 subtracted from each measured Hgb
concentration at the relevant altitude (1801 meters above sea level) to get the sea-level value and
to determine the respondents status of anemia. This is because of oxygen concentration decrease

and RBC proliferation increase on area more than 1000m above sea level.
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5.10 Data Quality assurance

The questionnaire was prepared first in English then translated into Amharic and finally back to
English to assure its consistency then pre-test was conducted on 5% of sample size at health
center who had similar characteristics with the study participants but not participated in the
survey. Two laboratory technicians, three clinical nurses was recruited for data collection and
one health officer for supervision. One-day training on the objective of the study, the right of
study participants, data collection processes and confidentiality was given to data collectors and
supervisor. Data collectors were used the Amharic version questionnaire to collect data.

HemoSmart™ GOLD hemoglobin screening meter was adjusted for its validity by calibrating
with HemoSmart GOLD L2/L3 Control Solution. The data was checked for completeness after
each day of data collection by conducting meeting with data collectors for possible modification
based on feedback.

5.11 Data management and analysis

Data was checked for its completeness, entered using epi-data version 3.1, edited, and exported
to SPSS version 23 for analysis. Descriptive statistics was computed to determine prevalence,
frequency and percentage of variables. Bi-variable analysis was employed to identify candidate

variables for postpartum anemia.

Candidate variables which had p-value less than 0.2 in bi-variable analysis were further entered
in to multivariable logistic regression analysis. Binary logistic regression model was used and
adjusted odd ratios with 95% CI were calculated to identify the independent predictors of
postpartum anemia. Independent variables that had a p-value less than 0.05 in multivariable
logistic regression analysis were taken as statistically significant factors for PPA.

5.12 Ethical consideration

Ethical approval was obtained from the Institutional Review Board of Bahir Dar University,
College of Medicine and Health Sciences. Communication was made with Bahir-Dar city Health
department and Bahir-Dar city public health facilities through supporting letter which was
obtained from Amhara Public Health Institute. Having explained the objective of the study,

written consent was obtained from each study participant.
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In order to keep confidentiality of any information provided by them, identifiers of participants
were not mentioned and the collected data secured with pass word. Principal investigator covered
all costs of the study. Study participants who was identified as having postpartum anemia was
counselled to take iron rich foods and linked to the postnatal clinics for further follow-up.
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6. RESULT

6.1 Socio demographic factors

A total of 547 mothers completed their 6 weeks of postpartum period were participated in the
study with a response rate of 97%. The mean age (+SD) of study participants was 29.57 (£5.3),
with the minimum and maximum age of 21 and 48 years respectively.

About 63.3% of study participants were within the age group of 21-30 years. Nearly half of study
participants were house wife in occupation. Sixty percent of study participants were certificate
and above educational level, orthodox (63.3%) and 20.1% of them had got >5000 birr average

monthly income.
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Table 2: Socio-demographic characteristics of postpartum mothers in Bahir Dar city,
Ethiopia, 2020 (n=547).

Variables Frequency Percent
Age
21-30 348 63.6
>31 199 36.4

Educational status

Iliterate 44 8.0
Primary & secondary 175 32
Certificate & above 328 60

Occupational status

House wife 267 48.8
Civil servant 157 28.7
Self employed 123 22.5
Religion
Orthodox 346 63.3
Muslim 128 23.3
Protestant 73 13.3

Monthly income in ETH birr

<3300 133 243
3300-3999 124 22.7
4000-5000 180 32.9
> 5000 110 20.1
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6.2 Obstetric related factors

Those study participants who took 90 and above IFA tablets during their pregnancy were 55.2%,
on the other hand 10.4% of participants didn’t take iron folic acid tablets at all. Approximately
half of study participants had > 3 children. Around 12% were delivered through caesarean
section.

Table 3: Obstetric related factors of postpartum mothers at Bahir Dar city, Ethiopia, 2020
(n=547)

Variables Category Number percent
Modes of delivery Vaginal 484 88.5
C-section 63 11.5
History of abortion No 503 92.0
Yes 44 8.0
Parity <2 275 50.3
>3 272 49.7
IFA tablets consumed  >=90 tabs 302 55.2
During pregnancy
<90 tabs 188 34.4
Not consumed 57 10.4
Anemia during No 394 72.0
regnanc
Preg Y Yes 128 23.4
DK 25 4.6
Perceived excess blood No 404 73.9
loss during delivery
Yes 143 26.1
IFA consumption No 297 53.4
during postpartum
period
Yes 255 46.6
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Key: DK: don’t know, tab: tablet C-section: caesarean section
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6.3 Nutritional and Morbidity related factors

About 223 (40.8%) of study participants had taken five and more food groups based on twenty
four hours dietary recall. Forty two point two percent of study subjects had taken coffee/tea

within one hour of meal consumption.

Table 4: Nutritional and Morbidity related factors of postpartum mothers in Bahir Dar
city, Ethiopia, 2020 (n=547)

Variables Category Frequency Percent
DDS > 5 food groups 324 59.2
< 5 food groups 223 40.8

Meal frequency

Vv

4 times/day 86 15.7

< 4 times/day

461 84.3
Coffee/tea consumption within No 316 57.8
1hr of meal intake
Yes 231 42.2
. - . No
History of malaria infection 12 2.2
Yes
535 97.8
History of hookworm infection No 82 15
Yes 465 85
History of diabetes mellitus No 11 2.0
Yes 536 98
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6.4 The magnitude of PPA among mothers at BDR city public health facilities

Altitude adjusted hemoglobin was used to determine the prevalence of anemia. The mean (SD) of
hemoglobin level was 12.49 g/dl (£1.24 SD), Hgb value ranged from 8.2 to 15.5 g/dl. The overall
prevalence of post-partum anemia was 35.3 % (193) with (95% CI: 31.4% to 39.7%). Three hundred
fifty four (64.7%) of participants had normal hemoglobin value (>12g/dl), 139 (25.4%) were mild
and 54 (9.9%) moderately anaemic; no participant was diagnosed with severe anemia. From anaemic
cases mild anemia was the predominant case (25.4%). Seventeen percent of the mothers who had a

normal hemoglobin level during their pregnancy had developed anemia in the post-partum period.

= Normal = mild = moderate

Figure 3: The status of post-partum anemia among mothers at Bahir Dar city, public health
facilities, North West, Ethiopia, 2020.
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6.5 Factors associated with post-partum anemia

Among the potential risk factors identified using bi-variable logistic regression analysis; age,
occupation of mother, income, educational status, history of abortion, inter-pregnancy interval,
pregnancy anemia, number of IFA tablets consumed during pregnancy, modes of delivery, perceived
excess blood lose during delivery, having postnatal service, Postnatal IFA consumption, post meal
coffee/tea consumption & dietary diversity score were candidate variables for post-partum anemia at

p-value less than 0.2.

Inter-pregnancy interval, pregnancy anemia, postnatal-IFA consumption, educational status and
perceived excess blood loss during delivery were continued to be significantly associated factors for

post-partum anemia in multivariable logistic regression analysis at p- value less than 0.05.

Study participants who were anaemic during their pregnancy were 5.5 times more likely to be
anaemic during their post-partum period as compared to those who were not anaemic (AOR= 5.54;
95% ClI:2.32-13.19).

Perceived excess blood loss during delivery was significantly associated with postpartum anemia;
study participants who had perceived excess blood loss during delivery were 5.4 times more likely to
develop postpartum anemia as compared to their counter parts (AOR=5.44; 95% CI: 2.40-12.32).

Study participants who hadn’t consumed IFA during post-partum period were 3.5 times more likely
to be anaemic than those who had consumed postpartum IFA (AOR= 3.50; 95% CI: 1.97 — 6.27).

Educational status of the study participants was significant predictor variable for postpartum anemia.
Those illiterate participants were 4.2 times more likely to develop anemia (AOR: 4.18, 95% CI: 1.49-
11.66), whereas primary and secondary school participants were 2.1 times more likely to be anaemic
than those who had certificate and above (AOR: 2.09, 95% CI: 1.09-4.02).

In addition, those study participants who had less than two years inter-pregnancy interval were 7.5

times more likely to be anaemic as compared to their counterparts (AOR= 7.54; 95% CI: 3.78-15.01).
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Table 5: Bi-variable and multi-variable logistic regression analysis on post-partum anemia
among mothers at BDR city public health facilities (n=547).

. PPA
Variables Category Yes NG COR (CI) AOR (CI)
: : Yes 11 33 | .58(.29-1.19) 57 (.19-1.67)
History of abortion No 182 21 1 1
. CS 32 31 |2.07(1.22-3.51) 1.75 (.72-4.22)
Modes of delivery Vaginal 161 23 11 1
I Yes 98 133 | 1.71 (1.20-2.44) 1.31 (.73-2.36)
PMCT within 1hour No 95 21 11 1
Yes 107 21 | 23.99 (14.05-40.98) | 5.54 (2.32-13.19)***
Pregnancy anemia | No 69 325 |1 1
DK 17 8 10.01 (4.15-24.12) | 2.94 (.88-9.81)
Perceived excess Yes 120 23 | 23.65(14.16-39.51) | 5.44 (2.40-12.32)***
blood lose No 73 331 |1 1
Pregnancy IFA Not consumed 32 25 | 3.49 (1.95-6.25) 1.71 (.71-4.10)
consumption <90 80 108 | 2.02 (1.38-2.97) 1.09 (.59-2.03)
> 90 tabs 81 221 |1 1
Iliterate 24 20 | 3.54 (1.86-6.74) 4.18 (1.49-11.66)***
Educational status | Primary & secondary 86 89 | 2.85(1.94-4.20) 2.09 (1.09-4.02)***
Certificate & above 83 245 |1 1
Age >31 83 116 | 1.54(1.07-2.22) 1.33 (.75-2.35)
21-30 110 | 238 |1 1
<3300 57 76 | 2.00 (1.16-3.44) 2.10 (.86-5.14)
Income 3300-3999 54 70 | 2.06 (1.19-3.56) 1.69 (.71-4.03)
4000-5000 52 128 | 1.08 (.64-1.84) 1.13 (.49-2.57)
>5000 30 80 |1 1
DDS < 5 food groups 113 110 | 3.13(2.17-4.51) 1.18 (.66-2.10)
> 5 food groups 80 244 |1 1
<2 years gap 105 25 | 16.13(9.78-26.59) | 7.54 (3.78-15.01)***
Inter-Pregnancy
interval > 2 years gap 81 311 |1 1
singletons 7 18 | 1.49(.60-3.69) .73 (.20-2.65)
Postnatal IFA Yes 49 206 |1 1
consumption No 144 148 | .24 (.16-.36) 3.50 (1.97-6.22)***

Key: - AOR: adjusted odds ratio, COR: crude odds ratio, Cl: confidence interval, DDS: dietary

diversity score, IFA: iron folic acid, PMCT: post-meal coffee/tea consumption
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7. DISCUSSION

The major findings of this study revealed that the overall prevalence of post-partum aneima among
mothers in Bahir Dar city public health facilities was 35.3% (95% CI: 31.4% to 39.7%). Inter-
pregnancy interval, educational status, consumption of IFA in postnatal period, perceived excess
blood loss during delivery and pregnancy anemia were found to be significant independent predictors

of postpartum anemia.

The present study prevalence (35.3%) was lower than findings from India cities: Tamil Nadu
(47.3%) (3), Bhopal (54%) (33), Puducherry (76.2%) (43) and Turkey (45.11%) (34). The possible
reasons for these differences may be due to the difference in the methods used to adjust the level of
hemoglobin, study area, socio-economic status and feeding pattern. The lower prevalence of this
study could be also due to place of residence of study subjects which may contribute for easily access
health services and the setting where the study was conducted as to compare those studies done in
Tamil Nadu and Puducherry cities of India respectively. Furthermore, In Ethiopia, Injera made from
teff is one among staple foods in most parts of the country. Teff contains relatively high level of iron
(>150mg Fe/100g teff) which could contribute for the decrement of iron deficiency anemia (44).

However, the prevalence was higher than other studies conducted in Kenya 16.4% (45), Ghana 16%
(36), coastal Karnataka India 26.5% (25), United Kingdom 30% (29) and Spain (29.9%) (11). The
possible reasons for the difference with Kenya may be due to study participants were not
beneficiaries of obstetric AID funding project which was targeted on anemia prevention for pre and
post-partum mothers. Where as in Ghana the difference may be due to the variation in haemoglobin

Cut-off point (Hgb <10 g/dl) used to define anaemia at the post-partum period.

In Karnataka India, lower prevalence may be attributed to the fact that the study area has better health
facilities, higher literacy rates, universal antenatal coverage and institutional deliveries. Where as’ in
Spain socio-economic status, geographical area and hemoglobin cut-off point may be the reasons for

the variation.

One of the predictors of anemia at the end of postpartum was inter-pregnancy interval that is in
agreement with study done in coastal south India which have narrowed inter pregnancy interval (<24

months) when compare with the ideal gap between two successive birth intervals based on World
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Health Organization maternal and child health guide line. In this study only 27% of participants had

three years and above inter-pregnancy interval (31).

Anemia during pregnancy was one of the predictor of postpartum anemia in this study. The finding is
consistent with other studies done in Tamil Nadu, coastal south India and Bhopal of India, china and
Malaysia (8, 30, 32, 33, 43) respectively. The possible reason may be pregnant mothers don’t take the
recommended iron folic acid tablets due to fear of drug side effect which may put them at risk of

anemia.

In this study perceived excess blood lose during delivery was one among predictors of postpartum
anemia. This is in line with finding of study done in Tamil Nadu: India (3). The possible reason may
be due to blood loss during delivery could aggravates the pre-existing anaemia resulting in higher
prevalence of anaemia among post-partum mothers as compared to pregnant and non-pregnant

women.

Not taking iron and folic acid in the postpartum period has been identified as one of the predictor for
post-partum anemia. This result is in agreement with studies conducted at Uganda, Bhopal and
coastal south India (31). The possible reason may be due to most delivered mothers did not attend

postnatal care service.

Education status was also one of the predictor of post-partum anemia in this study. This is consistent
with finding from study done in Tanzania (20). The possible explanation may be due mothers who
were illiterate and spent some years of schooling have little awareness about balanced diet intake, the
benefit of iron- folic acid tablet intake, the coherence between blood loss and post-partum anemia and

the advantages of post-partum care service which result in low health seeking behaviour.
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8. STRENGTH AND LIMITATION OF THE STUDY
8.1. Strength

Using primary data with hemoglobin measurement and being the first study conducted in Bahir Dar

city public health facilities to assess the magnitude of anemia among postpartum mothers.

8.2. Limitation

Helminthic and malarial infections were not assessed using microscopic examinations.

29



9. CONCLUSION

The prevalence of anemia was high among post-partum mothers. More than one in three mothers had
postpartum anemia. Thus, the result suggests that post-partum anemia is moderate public health
problem. Post-partum anemia was found to be associated with inter-pregnancy interval, postnatal

IFA, pregnancy anemia, educational status and excess blood loss during delivery.
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10. RECOMMENDATION

To ANRS RHB and Bahir Dar city Health department

Considering post-partum mothers as vulnerable groups for anemia, it will be better strengthening
postpartum iron supplementation program, health education on prevention of pregnancy anemia

and longer inter-pregnancy interval.

To Bahir Dar city public health facilities

It is recommended to have universal post-partum hemoglobin check-up for all delivered mothers
as routine health service. Health education on prevention and treatments of anemia.

To study population

Women empowerment through formal education, getting pregnancy at least after 24 months of
the previous pregnancy, consuming iron containing diet and taking iron folic acid tablets

appropriately to prevent post-partum anemia.
To researchers

It will be better conducting further investigation using cohort study design why pregnancy

anemia persists through post-partum period.
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12. Appendixes

Annex-1 Information sheet
Title of the Research: Postpartum anemia and Associated Factors among Mothers at Bahir Dar
City Public Health Facilities, North West Ethiopia, 2020 G.C.

Institution: Bahir Dar University, College of medicine & Health Sciences, School of public
health, Department of Health system management and Health Economics (post graduate

program).

Principal Investigator: Melkamu Mulatie (BSc.) Mobile: +251918242695
E-mail: melkamun6@gmail.com

Advisors: Mr. Kassawmar Angaw (Ass. Prof. in Epidemiology & Biostatistics)

E-mail: kassawmarangaw@gmail.com

Mr. Mekonen Melkie (MPH/RH); E-mail: mek.mekil8@gmail.com

Background Information: The high level of maternal anemia screening is an important
component in preventing mothers from different health related problems. Knowing magnitude

and associated factors is relevant to design appropriate strategies and corrective actions.

Objective of the study: to assess postpartum anemia and associated factors among mothers at

Bahir Dar city public health facilities.

Benefit of the study: there is no direct short-term benefit for participants. However, this study

will in fact help to improve the health of both mothers and new-born.
Risk of the study: answering the questions may consume valuable times in your busy schedules.

Right of the participants: Respondents have full right not to participate and free to withdraw
their consent, if they want to do so. But participation has an impact on the study so we appreciate

your participation.

Confidentiality: participating in the study was purely voluntary. Names and other identifying
characteristics wasn’t written on the questionnaire. The collected information was kept
confidential and no one except the research team members accessed to the raw data. The

information received from respondents used only for the purposes of the study.
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Annex-2 Consent form in English language

Hi, how are you? My name is . This is an interview to be done with you for a

study that is being conducted at Bahir Dar University, College of Health Sciences, and
department of Public health. The purpose of the study is to assess anemia among mothers at
Bahir Dar city public health facilities. | request you kindly to participate in this survey which is
voluntary and involves no risk to you. You have the right to refuse participation. If I ask you any
question you don't want to answer, just let me know and | will go on to the next question or you
can stop the interview at any time without any consequences. The information you provide is
strictly confidential and will be useful in improving the health of mothers and new-born. The

maximum time you spend in this interview will not be exceeded 30 minutes.
Respondent’s statement

The above information regarding my participation in the study is clear to me. My participation in
this study is entirely voluntary. | understand that my records will be kept private and that I can

leave the study at any time.

Signature/ Thumb print....................ooeeeen. Date....coovviiiiiiiiiii
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Investigator’s statement

I, the undersigned, have explained to the volunteer in a language she understands procedures to
be followed in the study and the benefits involved.

Name of the interviewer signature Date
Do you agree to participate? YES No
Signature..................

Continue thg interview End the interview’& Thank You!
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Annex-3 English Version Questionnaire

Primarily saying thank you, since your response plays an important role on the study tell the
actual information.

Part I. Socio-demographic characteristics

SN

Questions

Response

Remark

Q. 101

Age

Q. 102

Educational status of woman

1. unable to read and write
2. primary
3. secondary

4. certificate and above

Q. 103

Educational status of spouse

1. unable to read and write
2. primary
3. secondary

4. certificate and ahove

Q. 104

Occupation of woman

1.House wife
2.Student

3. Farmer

4. Daily workers
5. Civil servant

6. Merchant

7. Unemployment

8. Others

Q. 105

Occupation of spouse

1.Student
2. Farmer
3. Daily workers

4. Civil servant
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Q. 106 | Residence

1. Urban 2. Rural
Q. 107 | Religion 1.0rthodox

2.Muslim

3.protestant

4.others
Q. 108 | Monthly income in ETH birr? | .............

Part 1. Morbidity related factors
Q 201. | Did you have malaria infection during the last 1 month? | 1.Yes 2.NO
Q 202. | Did you have schistosomiasis during the last 1 month? | 1.Yes 2.NO
Q 203. | Did you have Hook worm infection during the last 1 1.Yes 2.NO
month? 3.Don’t know
Q 204. | Do you have known chronic disease? 1. Yes If no skip Q.205
2.No

Q 205. | If yes for Q.204 what type of disease? Do you have? 1. diabetes mellitus

2. hypertension
3. kidney disease

4. hone disease
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Part 111. Obstetric factors

SN Questions Response options Remark
Q. 301 | Did you attend ANC during your If no skip to
pregnancy? 1.Yes 2.NO Q303
Q. 302 | If yesto Q.301 How many timesyou | ............
attended ANC during your pregnancy?
Q. 303 | If answered no for Q 301 what was the 1. I don’t know its advantage
reason?
2. No health facility near here.
3. health professionals are not comfortable
4. Other....
Q. 304 | During your pregnancy, were you given or | 1.Yes 2.NO If no.
Did you buy any iron-folic acid tablets? skip to Q.306
Q. 305 | If yes to Q.304 for how long you consumed
Iron-folic acid tablet during your | oeeeeiiiiiinis
pregnancy?
Q. 306 | The status of anemia during your | l.anemic 2.not anaemic
pregnancy?
3.don’t know
Q. 307 | Did you take blood transfusion during your
pregnancy? 1.Yes 2.NO
Q.308 | How many children do you have? | .............
Q.309 | Inter-pregnancy interval? | ...
Q.310 | Do you have abortion history?
1.Yes 2.NO
Q.311 | Where did you give birth the last baby 1. Home

2. Health center

3. Hospital




Q.312 | Modes of delivery?
1. Normal 2. CS

Q.313 | Was there postpartum hemorrhage 1.Yes 2.NO

during/after delivery?
Q.314 | Did you take blood transfusion during or | 1.Yes 2.NO

after delivery?
Q.315 | Did you have postpartum care? 1.Yes 2.NO If no skip to Q.317
Q.316 | If answered yes for the Q. 315 how many | ...........

times?
Q.317 | Did you take iron/folic acid tablet during | 1.Yes 2.NO

postpartum period?
Q.318 | Do you exclusively breast feed your child?

1.Yes 2.NO
Part IV. Nutritional factors

Q.401 | How many times do you usually eat meals

per day? 1. Once 2. Twice 3. Three times 4. > four times
Q.402 | Do you usually take tea or coffee within

. 1. Yes 2. No

one hour of meal consumption?
Q. 403

Please describe the food (meal and snack) that you eat within 24 hours, whether at home or

outside the home. Start with the first food eaten in the morning.
Breakfast Lunch Snack Dinner Others

501. Laboratory

Current haemoglobin level in g/dl (measure)
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Annex-4 Amharic consent form

aoLP: MG LOTAT AIRI°T  hLS/PA? ANAAD-: NNVCSC
RLACAA VPSS MG AN hAE NUNLFAN MS FI°VCT AGA PUNEE 874
1994 P10 aopnao- ao-At (HAPLAT TGTH/ICIC hoLAT4 DAON0T KT8 7
PHY TS+ 9097 NMUCSC D97 MLTH Coo 7 MG 91 CASHT PL9° 27N
N7 ACHE TS +L£EH °n1 00T 9°7 Arfolo00 ACIDP C7LhLe TS 10

NFPH- aomBe hTVNELPG ANTILLL: hACTHG hhoo M) A34.U-9° hvaod® IC
e-reet 18T 7 (tooAnt OO0 TEELTT AMGPPIAU- Navgli9® PLI°
Goo-§  +®OL ANV PANLPS 9°Coavd- RLLINET  PULAM T oold  N4:0:9°
MAMLPrt POLEHS h TGk @B AdA  ANAINT P18 (WP OTGE:
PLATONTG ao-f ao+ hALP::

aoaoA\0 POVHLALOT TPE hnPh-lil A0 O-¢% AT 0L +ME TP AH1ENT
MLI° NLATND AT PA F°AANT ZI89° TFPATN::LUT ONFLCL 77 AUT9° U
oL 4t W TFE®9° PmG LI NPT TLO WIAINT AL ARAT LTLPA ANAT
At 21 @9° Tee Al (AR RTC 0918242695 oL N email:
melkamun6 @gmail.com aoAhoo. oAk ANAT 2975 FFEAT: PTSET AAoY
07010 HL&Hm AcoA+G LPLE hWWP'r APLEVHFLT NLCOTIP  A18.L4.9NM AN
amgPAU-:: aomOd PULLEMD N h30 L+ ALNATIO:

Ao +q L PLE 1217 hP AANTToY9°

hao(\ 1@ L. A TAF4 LAS:

'
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Annex-5 Amharic version Questionnaire
amSP:- CACNL ¢ A ATSE OmI Tt mP2l Moo ATLLLCTHT

ANEPRA NPLTLEe ALV ATLELT -Fand PP oo AN ATS.AM™T AANAY-::

AFA A7%:-7TU06- RS ADTTLER avlAPT T PTlovAnt: aom@eT

T T4 JeAT °Cavd-
101 AL 0rE o?
102 P HI°VCT LLAN? 1.0036G 27700 P712TA

2.Pavlavl, P L5
3.UNTE 2458

4.0C T4 TS hiLE NAL

103 eAAN N P HIVCT L.L87 1.0029G 901N P27L7TA
2. PaoCavl @ 018
3.UNHG 28

4.0ACHénTG hlfe NAL

104 e 9°1L7 1m-? 1.20.7F Aoo()
2.171¢

3. Mé

4947 OeHE
50030 0T
6.1.9%

7.04- 4A,

105 NANLTT Ne-@- 9°7L7 1D-? 1.1

2. 1M

3.24¢7 At

4. o030 (G5
5.1.98

6.0¢- LA
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106 ool 0N P 1D-? 1. 1MC 2.0t
107 Y20 9°1 L7 1-? 1.ACF2500 2. .av-(AI°
3. TEkE0 7 4.0A
108 NA%T9L PoC N7 07 NG | ...,
Ym-?
NFA U-AT hvood® IC P8R aom@ET
201. | P00 OGS AN AL OC O-OT A0 INC 1.AP 2.2A9°
me?
202. | PNAYCH.L NTiF MAL@ ATE OC ONT AT | 1.AL 2.2N9°
mMNC ®e?
203. | Pooimé A NNJ MAL@- A7& oC @-0T 1.AP 2.2A9°
aqen NG oe? 3.AA@-P9°
204. | P$P PP vao9°® ANNL? 1.hP eA° hPT TP+
2.2n9° 2057 hAAT:
205 | APPE 204 avAOL AP alPY 9°7 heYT 1. e09.C NhF
Yao9°?
2. 29° 4t
3 ehrAACT NS
4 ATy NhS
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AR At hACTHS 2C P21 avme T

e, TeE oAt g°Cavi-
301 PACTHS A N 0e? PA° hPY
1.0 2.909° oL 303
302 | AL avrh 97 fal IR? |
303 | AT£4E 301 avANL PA° hPY 9°NLek 1 PPaoy AATIND-P
9°7 NC?
2. M5 +£9° NPCN hANA
3. NAgo- 22T A7 La0F:
4. M...........
304 | P29 N7 PULhANA ao&'L - (h@LTT | 1.a®P 2049
AN A0L) ONLT INC ®L?
305 | ATE+E 303 ooANL hd hPh A9°T LA
2h oasn?
306 | NACTHS @PT £L29° 710 NLNP+H?
1.h0 2. PAY°
3.a\@-PI°
307 | NACTHST P+ £L9° A0 +HLCIAT 1.Am 2.0n9°
MNC?
308 | a7t AETF AAG? L
309 | NACTHST eohpd LA@ ARYTE 9°7 PUA | ...........
1-?
310 @®-CE ADTI0 LarPA?
1.h2 2.009°
311 LU AETT 1 INC POALTID-? 1. 0 2. m/MOLE 3. POTHA
312 | N9°7 INC POALND-? 1.09°F 2. MATE0ST
313 | PLUL AL L9° aogAN TIC 1T
YC? 1.A®2 2. PA9®
314 | 0FOAE ®0L9° hoALT LA PL9° A4
+LCIANT INC? 1.h2 2. PAP°
315 PLVL AL hH A ALCTH F@-+LAT? ao (P PAI°
1.hP 2. A" | ey o2 Ted
317 204
316 | AT P+ 315 avANL AL W1 Ok LH?
317 | hoALT (LA £9° 97907 P9LhAhA
(ABL7F AN AMLE) oot onghA? | 1.02 2. PAP°
318
AZNT m ANF 1@ P90 mN.@-? 1.A2 2. PAP®

45




AR hdT hoo M OC PR aomBHT

401
1.A72 10 2.U0-0F 10
NANHE @ NP7 9°7 fhad 1
2,a070A-? 3.00°F L1 4.741G NAL
402 °9N htavx NATE (% O-OT 1.hP 2. PA9°
AL/0S LmmMa-?
403 ALy 0 24 WS+ o0t O P ek o< P0a-F7 29091
HCHC £74%:: mPT AL hitavlT Pavfavldf 9°9 LEI°4.::
Ch g°Q ao$ @ JAY N AA

501.

MA0E£S $TU0C | 1y PAD PRIPDANT aoMT 174-9° TC L. AC O 107

aa +ONCP AT Auvd
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Annex Il Declaration form

Annex VI. A: Candidate’s Declaration Form

This is to certify that the thesis entitled “Post-partum anemia and associated factors among
mothers visited Bahir Dar city public health facilities”, submitted in partial fulfillment of the
requirements for the degree of Master of public health in GMPH in Department of health service
management and health economics, Bahir Dar University, is a record of original work carried out
by me and has never been submitted to this or any other institution to get any other degree or
certificates. The assistance and help | received during the course of this investigation have been

duly acknowledged.

Name of the candidate: -

Signature

Date

Place of submission: - Bahir Dar University, college of medicine and health sciences, school of
public health.
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Approval of Thesis for Defense Result

| hereby certify that | have supervised, read and evaluated this thesis titled “Post-partum anemia
and associated factors among mothers visited Bahir Dar city public health facilities” by

prepared under my guidance. | recommend the thesis be submitted

for oral defense.

Advisor’s name Signature Date
Co-Adyvisor’s name Signature Date
Department Head Signature Date
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Annex VI. C: Examiners' Approval Form
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College of Medicine and Health Sciences

School of Public Health
Department of Health System Management and Health Economics

Approval of Thesis for Defense Result
As members of the board of examiners, we examined this thesis entitled “Post-partum anemia
and associated factors among mothers visited Bahir Dar city public health facilities’> by

. We hereby certify that the thesis is accepted for fulfilling the

requirements for the award of the degree of “master”.

Board of Examiners

External examiner name Signature Date
Internal examiner name Signature Date
Chair person’s name Signature Date
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