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Abstract

Background: Anemia in pregnancy is defined as a hemoglobin (Hb) concentration of less than
11lgram (gm)/deciliter (dl) in venous blood. Globally it affects 1.62 billion people. According to
World Health Organization (WHO) estimates, up to 56% of all women living in developing countries
are anemic. In Ethiopia, the prevalence of anemia is 17% in the reproductive age group of women
and 22% among pregnant women according to Ethiopian demographic and health survey report in
2016. In developing countries anemia is a major cause of maternal and child morbidity and
mortality. Globally anemia contributes for 20% of all maternal deaths. Determining the magnitude
and associated factors of anemia among pregnant women in a specific setting would help scale-up
preventive and therapeutic measures of anemia. However, this information especially about the
effects of HP infection on anemia is limited generally in Ethiopia and particularly in the study area.

Obijective: The aim of this study was to determine the association between anemia and HP infection
among pregnant women attending antenatal care follow up in Kulito Health Center, Halaba Special
Woreda, SNNPR, Ethiopia, 2018.

Material and Methods: An institution based cross-sectional study was conducted on a total of 236
participants. An interviewer administered pre-tested structured questionnaire was used to collect
data. Measure mid upper arm circumference (MUAC) of the participants was measured. Venous
blood and stool samples were collected and analyzed for determination of Hb concentration, serum
HP antibody status and intestinal parasites infestation of the participants. SPSS version 21.0 (SPSS
Inc., Chicago, USA) was used for data analysis. Descriptive statistics and logistic regression were
carried out to compute frequencies, means, proportion and relevant associations. From multivariate
logistic regression, independent variables having a p-value <0.05 at 95% CI were considered as
statistically significant.

Results: Result: Among 236 pregnant women, the prevalence of anemia was found to be 65(27.5%)
with 36(15.2%) of mild, 29(12.3%) of moderate and no severe cases of anemia. The overall
prevalence of HP infection among study participants was found to be 129(54.7%) (95% Cl: 47.9-
61.4). Pregnant women with HP infection were 3 times (AOR=3.064, 95% CI: 1.336-7.027) higher
to develop anemia as compared to those without HP infection. Study participants who have low
inter-pregnancy gap (IPG < 2 years) were 2.8 times (AOR=2.863, 95%CIl: 1.245-6.582) more likely
to suffer from anemia when compared to having IPG > 2 years. Pregnant women who were in the
third trimester were 6.5 times (AOR=6.457; 95% Cl: 1.276-32.729) higher to develop anemia as
compared to those in the first trimester. Study participants with MUAC level <21cm was 2.6 times
(AOR=2.595, 95%CI: 1.044-6.450) more likely to develop anemia as compared to participants with
MUAC level >21cm.

Conclusion: The present study revealed that the overall prevalence of anemia and HP infection was
27.5% and 54.7% respectively among pregnant women attending antenatal care follow up in Kulito
health center. HP infection, IPG, gestational age being in third trimester and MUAC level were the
predictors of anemia.

Key words: Anemia, HP infection, Pregnancy, HP serum antibody test, Kulito Health Center.



Table of contents Page

N 011 = Tod ST URURRTR SRR I
TaADIE OF CONTENTS.....ceiiiiie ettt ettt e et e reesbeenbeaneenreas I
IS o) 0 U 5SS v
IS 0] 7= o] T USROS \
ACKNOWIBAGEMENT ...t VI
ADDreviations and ACTONYMS.........uiiiiieiiereeie ettt e ste et sreesreeseesreesseeneeas Vi
CHAPTER 1 INTrOUUCTION. ...ttt sttt sttt aneenneenne e 1
1.1 BACK GIOUNG ...ttt b bbbt 1
1.2 Statement of the ProbIEM ..........cvi i s 3
1.3 Significance 0f the STUAY ..........cccuiiiiiicc s 5
CHAPTER 2 LITEratUre FEVIEW......cueiuieiieieiiesiesiesie st ee et sttt se b bbb e aneenens 6
2.1 ANBIMIA 1.ttt b bbbt R ettt R b bbbt r e e 6
2.2 ANBMIA AN HP ..ot 6
2.3 Anemia and other related FACtOrS ..........ccoouiiiiiiiiiec s 8
2.3.1 Anemia and sociodemographic charaCteristiCs...........ccccuevviieeieeiesiie s 8
2.3.2 Anemia, nutritional status and parasitic infection ............cccccecvveviiiieiiciie e, 9
2.3.3 Anemia and ODSLELrICS NISTOMY .......cccveiviiiiiiece e 10
CHAPTER.3. ODJECLIVES ....veouviitiiitecie ettt sttt s ste e te e teannenne s 12
3.1, GENEIal ODJECLIVE. ...c.viciiiciiecee ettt be e te e ereas 12
3.2. SPECITIC ODJECTIVES. ... 12
CHAPTER 4 Materials and MEthOdS.........covviieiieieiieseee e 13
4.1 Study Area and PEIOMU. ... ...cuiieiieieiesie ettt 13
4.2 STUAY GESIGN ...ttt bbbttt ettt b e bbbt ne e 13
4.3 SOUICE POPUIALION. ...ttt ettt 13
4.4 STUAY POPUIALION ... bbb 14
4.5 Inclusion and eXCIUSION CHILEITA: ........cueiieieeie et 14
0t I 1 Tod [ ] o] o ] (=1 - USSP 14
A (o [V ] o] g I o ] (=] T USSR 14

4.6 Sample size determination and sampling teChNIQUES.............coovviiiiieniei e, 14
4.6.1 Sample Size determMiNatioN.........c.ccciveiiiieiie i 14
4.6.2 SAMPlING tECNNTQUES ......eoiiiiiiiecie et 15



4.7 Data COlECTION PrOCEAUIES ......c.viiuieiieeesiee sttt bttt enes 15

4.7.1 DemographiC CharaCteriStiCS. ........cuuuririeiiieiesie e 15
4.7.2 Blood and stool sample Collection and Processing.........cccccoeverereneneninnenienen, 16

I (10 VAV g =1 ] -SSP 17
4.4.1 Dependent VariableS:- ... ..o 17
4.4.2 Independent variables: ... 17

4.9 Operational defiNItiON .........cccveiiiiiii e 17
4.10 Data analysis and interpretation ..........ccccoveieiieie e 17
4.11 Data quality ManagemeNnt...........cccoverieiieieeiiesee e esee e se e e e e re e e e e e sreesreeneeanes 18
4.12 Ethical CONSIAEIAtION .......civiiiieiieieiiesie ettt 18
4.13 Dissemination plan of reSUILS ...........coeiieiiiie i 18
CHAPTER 5 RESUILS. .....oviiiiieieiceese et 19
5.1 Sociodemographic characteristics of the study participants ............cccccvevveiieeniecinennen, 19
5.2. Obstetrics history nutritional characteristics and intestinal parasite status of the study
PAMTICIPANTS ...ttt et e et e et esae e s te e b e e seesbe e st e aseesteeseeeneeabeenteaneenreas 19
5.3 prevalence of HP iNFECHION ..........cooiiiiiicc e 21
5.4 Prevalence Of ANEMIA ......cciiiiiiieie s 21
5.5 Anemia and Helicobacter PYIOFi ........c.coveiviiiiiicic e 22
5.6 Anemia and other related faCtors ..........ccocvoviieiieie e 22
5.7 Bivarate and multivariate analysis for anemia and related factors..............c.ccceceevenin. 24
CHAPTER 6.DISCUSSION......eeutiiiieiiieiesiiesieeiesseesieeseesseesseaseesseesseasessseesseasessseesseaseesseessessessens 26
Limitation OF the STUAY .......ccuoiiiiie e 29
CHAPTER 7 Conclusion and recommendation ...........cccoveiieeneeeeneenesie e e e e e e 30
7.1 CONCIUSION......eieeciieie ettt ettt e st e te st e ereeteaneesreeteeneenneeneeaneenneas 30
7.2. RECOMMENUALION. ......eiuieieieiee ettt ettt te e sreeteeneesreeeeaneenneas 30

R E =T =] 0TSSR 31
Annex I. Informed CONSENt FOrM .......ooii i 36
Annex Il: Amharic version of informed CONSENt .........ccovveevieiie i 37
Annex I11: English version qUESTIONNAITES ............ccoiiiieiieieieiiieee e 38
Annex 1V: Amharic version Of QUESTIONNAITE ..........ccoeiuirieriniserieiee e, 40



List of figures Page
FIGURE 1 SCHEMATIC DIAGRAM OF CONCEPTUAL FRAMEWORK (DEVELOPED) SHOWING THE

ASSOCIATED AND POTENTIAL RISK FACTORS OF ANEMIA. ......ccciieiieeitieiieesiiesiteesineenee s 11
FIGURE 2.PREVALENCE OF HP INFECTIONS AMONG PREGNANT WOMEN IN KuLITO HC,
S N N d S = T T0) =TV 0 T 21
FIGURE 3 PREVALENCE OF ANEMIA AMONG PREGNANT WOMEN IN KuLITO HC, SNNPR,

[ T N O ST 21



List of tables Page

TABLE 1 SOCIODEMOGRAPHIC CHARACTERISTICS OF THE STUDY PARTICIPANTS IN KUuLITO HC,
SNNPR, ETHIOPIA, 2018. .....ooiiiiiiiii s 19
TABLE 2 OBSTETRICS HISTORY AND NUTRITIONAL CHARACTERISTICS OF THE PARTICIPANTS IN
KULITO HC, SNNPR, ETHIOPIA, 2018. ......ccoiiiiiiiiiiiii i 20
TABLE 3 ANEMIA AND HP INFECTION AMONG THE STUDY PARTICIPANTS IN A KuLITO HC,
SNINPR, ETHIOPIA, 2018. ..ot 22
TABLE 4 ANEMIA AND OTHER ASSOCIATED FACTORS AMONG STUDY PARTICIPANTS IN KULITO
HC, SNNPR, ETHIOPIA, 2018......ccoeiiiiiiiiiii i 23
TABLE 5 BIVARATE AND MULTIVARIATE ANALYSIS OF ANEMIA AND RELATED FACTORS AMONG

STUDY PARTICIPANT IN A KULITO HC, SNNPR, ETHIOPIA, 2018. .....ccooviiiiiiiieiiiee, 25



Acknowledgement

Above of all, | give my deepest thank to my lovely wife and son for their support in each
and every seconds in my life. Next, it is a matter of great honor for me to express my
profound gratitude to my principal advisor Mr. Mohammed Ibrahim for his invaluable
guidance, comments, advice, and encouragements beginning from title selection to the

completion of this work.

My great gratitude also goes to my co-advisor Mr. lyasu Tadesse for his constructive

comments and valuable suggestions.

It is a pleasure for me to extend my heartfelt thanks to Dr. Kalkidan Hassen for his
invaluable guidance, comments, advice and encouragements beginning from proposal
development to completion of this work.

My special appreciation is extended to Jimma University, Institute of Health, Department of
Biomedical Sciences for providing a better learning environment for advancement of
knowledge and training, and Hawassa College of Health Science for sponsoring me to join
the MSc. program in Medical physiology at Jimma University.

| am also grateful to Halaba Special Woreda and Kulito HC administrators for providing me

all the necessary information regarding the study participants and financial support for
completion of this work.

Last but not least, | would like to appreciate all my colleagues who supported me in sharing

their ideas and providing comments on the work of this thesis.

VI



Abbreviations and acronyms

ANC................ Antenatal Care

AOR............... Adjusted Odds Ratio

Clooooiii. Confidence Interval

COR............... Crude Odds Ratio

Dl Deciliter

Fe? i, Iron Ion

Gm................. Gram

Hb................... Hemoglobin

HC................... Health Center

HIV................. Human Immune Virus
HP.................. Helicobacter Pylori

Do Iron Deficiency

IDA................... Iron Deficiency Anemia
IgG.oii Immunoglobulin G
P, Intestinal Parasite
IPG.....coeiin, Inter Pregnancy Gap
LBW.....c.oooenn. .Low Birth Weight
MALT............... Mucosal Associated Lymphoid Tissue
MUAC............... Mid Upper Arm Circumference
RBC........eenenls Red Blood Cells
SNNPR............... South Nation Nationalities and People Regional State
SPSS.....ccoiiiil. Statistical Package for Social Science
WHO.................. World Health Organization

Vil



CHAPTER 1 Introduction

1.1 Back ground

Anemia is a decrease in the concentration of circulating red blood cells or in the
haemoglobin (Hb) concentration and a concomitant impaired capacity to transport
oxygen(1). Anemia in pregnancy is defined as a Hb concentration of less than 11gm/dl in
venous blood(2). Hb is oxygen-carrying pigment of the red blood cells (RBCs). Each RBC
contains about 280 million Hb molecules. One Hb molecule consists of a protein called
globin. It has four poly peptide chains (two alpha and two beta chains); and a ring like non
protein pigment called a heme which is bound to each of the four chains. At the center of
each heme ring is an iron ion (Fe2") that can combine reversibly with one oxygen molecule,
allowing each Hb molecule to bind four oxygen molecules(1). Each oxygen molecule picked
up from the lungs is bound to an iron ion. As blood flows through tissue capillaries, the
iron—oxygen reaction reverses. Hb releases oxygen, which diffuses first into the interstitial
fluid and then into cells(3).

The normal range of adult non pregnant women Hb concentration is >12gm/dl(4). World
health organization (WHO) has accepted up to 11gm/dl as the minimum normal Hb level in
pregnant women. Therefore, any Hb level below 11gm/dl in pregnant women should be
considered as anemia(5). Anemia is one of the most common nutritional deficiency diseases
observed globally and affects more than a quarter of the world’s population of which, under
five children and pregnant women are highly vulnerable groups(6). Half of all the cases of
anemia can be attributed to iron deficiency (ID) and WHO has reported that iron deficiency
anemia (IDA) is the most prevalent nutritional problem, which is affecting more than a

billion people(7).

In pregnancy, several physiological changes occur that lead to decrease in the level of Hb.
Among these changes one is an increase in plasma volume by 50% while the red cell mass
increases by only 33%; and consequently, there is a fall in Hb concentration with reduction
in both the Hb and red cell count because of hemodilution(8).



In developing countries, the cause of anemia during pregnancy is multi factorial and includes
nutritional deficiencies of iron, folate, and vitamin B12 and also parasitic diseases, such as
malaria and hookworm(9). Another factor that is believed to contribute for the occurrence of
anemia in pregnancy is a defect in gastric absorption and utilization of dietary or

supplemental iron due to Helicobacter Pylori (HP) infection(10).

HP is a gram-negative microaerophilic bacterium that infects the epithelial lining of the
stomach. It is etiologically associated with chronic active gastritis, peptic ulcer disease,
gastric cancer and mucosal associated lymphoid tissue(MALT) lymphoma(11). Nearly 50%
of the world’s population is estimated to be infected with HP, but the prevalence is high in
developing countries than developed ones, although many infected individuals are
asymptomatic(12). It has been reported that high prevalence of HP is observed among
pregnant women, which is associated with increased risk of anemia(13). It is hypothesized
that HP-associated with anemia is caused by both compromised absorption of bio-available
iron in the context of hypochlorhydria, and the competing iron demands of HP and the
host(14). Bleeding through peptic ulcers and other gastric lesions due to bacterial irritation

of gastric mucosal also contribute for the occurrence of anemia(15).

In developing countries, the risk factors of anemia during pregnancy are multi-factorial. This
includes nutritional deficiencies, parasitic infection and sociodemographic and economic
status of the mothers(9). Accordingly, age, place of residence, marital status, employment
status, family size, educational background and wealth status are determinants of

anemia(16).

Pregnancy is considered to be a delightful experience for the expectant mother. Evidences
manifested that adequate intake of nutrition is a key component for individual’s health and
well-being, particularly during pregnancy. It is well documented that inadequate maternal
nutrition results in increased risks of Intra Uterine Growth Restriction(lUGR), low birth

weight (LBW), preterm birth, prenatal and infant mortality and morbidity(17).

During pregnancy, the pregnant mother undergoes significant physiological changes in order
to nurture and accommodate the developing fetus. Gravidity, gestational age and inter

pregnancy gap were important variables(18).



1.2 Statement of the problem

Anemia is a global public health problem affecting both developing and developed
countries. Globally, it affects 1.62 billion people, among which 56 million are pregnant
women(2,9). According to WHO estimates, up to 56% of all women living in developing
countries are anemic(6). IDA among women in developing countries is 40% to 88%(7). In
Ethiopia, the prevalence of anemia is 17% in the reproductive age group of women and 22%
among pregnant women according to Ethiopian demographic and health survey report in
2016(19). But the prevalence of anemia nearby the present study area in Bodity, SNNPR in
2012 among pregnant women was 61.6%(20).

Anemia during pregnancy is a major cause of morbidity and mortality of pregnant women in
developing countries and has both maternal and fetal consequences(2). Globally anemia has
a major consequences in human health, social and economic development and contributes
for 20% of all maternal deaths(12). Apart from maternal related complications, anemia in
pregnancy may also lead to premature births, low birth weight, fetal growth impairment and
infant deaths(21). Half of all the cases of anemia can be attributed to 1D(22). WHO has
reported that IDA is the most prevalent nutritional problem, which is affecting more than
one billion people(23). The severity of the problem is more among women of reproductive
age, especially in pregnant women(2).

In sub-Saharan Africa, ID is the most common causes of anemia in pregnant women and it
affects the development of a country by decreasing the cognitive development of children
and the productivity of adults(24). Despite routine iron supplementation and promotion of
diet modification, anemia remains widely prevalent in pregnant mother(25). Many studies
reported that HP infection, IP infestation, low IPG and nutritional status might play a
potential role in the occurrence of anemia in pregnant women(26,27).

Hp infection is the most common chronic bacterial infection in humans worldwide(28). The
global prevalence of HP infection is 20-50% in developed countries and 50-80% in
developing one(29). Regionally the prevalence is; 7-30% in North America, 30-90% in
South America, 1.2-70% in Europe, 13-90% in Asia, 50-94% in the Middle East, 15-20%
in Australia, and 48-95% in Africa(30). A high prevalence of HP has been observed among
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pregnant women. The study conducted in Turkey and Egypt showed the prevalence of HP
in pregnant women was 44.8% and 88%, respectively(31). Cross-sectional study conducted
in different part of Ethiopia among the general population showed that the prevalence of HP
was; 83.3% in Hawassa, 50.7% in Jinka, 52.4% in Butajera and 71.0 % in
Jigjiga(11,14,32,33). A comparative cross-sectional study done in Addis Ababa reported that
the prevalence of HP was higher among pregnant women than non pregnant women 33.8 %

versus 21.9 % respectively(13).

Low Hb concentrations indicative of moderate or severe anemia during pregnancy have been
associated with an increased risk of premature delivery, maternal and child mortality, and
infectious diseases(16). IDA may affect the growth and development of fetus in the uterus
and after birth in the long term(15). Daily oral iron and folic acid supplementation is
recommended as part of the antenatal care to reduce the risk of anemia and its
complications(23). HP infection has been indicated as a cause of failure with oral iron
treatment(10). Several ID mechanisms have been hypothesized in HP infection, some of
which are decreased mucosal iron absorption capacity due to decrease gastric pH, reduction
of stomach vitamin C levels, bacterium-host competition for dietary iron supply and
lactoferrin mediated iron sequestration by gastric HP(25). In pregnant women, HP infection
has been found to be associated with IDA(15).

A Case-control study showed that high prevalence of HP infection was seen in pregnant
women suffering from IDA and eradication of the infection by triple drug therapy during
third trimester enhanced the response to oral iron folic acid supplementation(25).
Determination of the associated factors of anemia among pregnant women helps to monitor
health of the pregnant women, contributing to reduction in maternal and child morbidity and
mortality(21).

To the best knowledge of the investigator, there is a limited study conducted generally in
Ethiopia and specifically in Halaba Special Woreda, about the association of anemia and HP

infection among pregnant women.



1.3 Significance of the study

Anemia is the major cause for maternal morbidity and mortality. HP infections and other
related factors such as obstetric history and nutritional status contribute for the occurrence of
anemia among pregnant women. So prevention and treating of anemia and associated factors
significantly reduce maternal and child morbidity and mortality. Anemia contributes for
40% of maternal death in developing country like Ethiopia. Anemia also contributes for
premature births, low birth weight, fetal impairment and infant deaths. Apart from
maternity-related complications, anemia has major consequences on human health and social
and economic development. It adversely affects physical and cognitive development in

children and may increase risk of psychiatric disorders among children and adolescents.

WHO and Federal Ministry Health of Ethiopia recommended iron supplement for all
pregnant women. However, still there is the burden of anemia among pregnant women. So
there may be another risk factor that contributes for the occurrence of anemia especially in
pregnancy women. HP infection may contribute for the occurrence of anemia especially
among pregnant women by decreasing mucosal iron absorption capacity due to decrease
gastric pH, reduction of stomach vitamin C levels, bacterium-host competition for dietary

iron supply and lactoferrin mediated iron sequestration by gastric HP.



CHAPTER 2 Literature review

2.1 Anemia

Anemia is a condition in which the number of RBCs or their oxygen capacity is insufficient
to meet physiological needs(1). Anemia in pregnancy defined as a decreased Hb
concentration less than 11gm/dl in venous blood. It is one of the most common nutritional
deficiency diseases observed globally and affects more than a quarter of the world’s
population(9). During pregnancy anemia is considered as severe when Hb concentration is
less than 7.0 gm/dl, moderate when Hb falls between 7.0-9.9 gm/dl, and mild when Hb
concentration is between 10.0-11 gm/dI(2). It is one of the most worldwide public health
problems, especially in pregnant mothers. Nearly half of all pregnant women have been
affected by anemia globally. The burden of anemia in pregnant mother living in developing
countries is higher (55%) than the developed one (19%)(34). The study conducted in Uganda

also found 29.1% of overall prevalence of anemia among pregnant women(35).

Anemia is a significant public health problem in Ethiopia. According to the 2012 Ethiopian
Central Statistical Agency report, nationally, 44% of children aged 6-59 months and 17% of
women aged 15-49 were anemic(21).. Despite iron supplementation for all pregnant mother
in our country, many cross-sectional studies conducted in different part of Ethiopia showed
the significant magnitude of anemia among pregnant women; 25.2%, in Aymba, northwest
Ethiopia, 56.8%in Gode, western Ethiopia, 61.6% in Bodity, South Ethiopia, 32.8% in Arba
Minch, south, Ethiopia and 27.9%.in Harerge, Southeast, Ethiopia(2,9,20,21,24). Globally,
anemia contributes for 20% of maternal death(21). Anemia in pregnancy is not only a risk
factor of maternal mortality but is also harmful for the fetus due to increased risk of adverse

birth outcomes such as intrauterine growth retardation, premature birth and LBW(36).

2.2 Anemia and HP

HP infection continues to be a major public health issue worldwide. The systematic review
and meta analysis study showed that the global prevalence of HP infection was 20-50% in
developed countries and 50-80% in developing one(29). Regionally the prevalence is; 7-30%
in North America, 30-90% in South America, 1.2-70% in Europe, 13-90% in Asia, 50-94%
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in the Middle East, 15-20% in Australia, and 48-95% in Africa(30). Another systematic
review and meta-analysis conducted in 2017 indicates the global prevalence of HP infection
in pregnant women was 46%. High prevalence of HP among pregnant women also reported
in developing countries than developed one, such as 25% in Europe, 44% in Asia, 50% in
Africa and 62% in South America. The review also showed that the highest prevalence of
HP infection in Sudan (94%)(28). The study conducted in Iran and Sudan also showed the
prevalence of HP in pregnant women was 54.2% and 69.8%, respectively(31). Cross-
sectional study conducted in different part of Ethiopia among the general population showed
that the prevalence of HP was; 83.3% in Hawassa, 50.7% in Jinka, 52.4% in Butajera and
71.0 % in Jigjiga(11,14,32,33). A comparative cross-sectional study done in Addis Ababa
reported that the prevalence of HP was higher among pregnant women than non pregnant
women 33.8 % versus 21.9 % respectively(13). HP is causes not only gastro intestinal

disorders but also anemia(25).

HP infection is a potential factor that might play a role in the occurrence of anemia in
children and pregnant women. A systematic review and meta-analysis found higher
prevalence of IDA in HP infected subjects than uninfected ones(27). The study conducted in
Turkey in general population showed that serum hemoglobin level was significantly reduced
among individuals infected with HP relative to uninfected patients(37). The cross-sectional
prospective study conducted in Butajera showed the prevalence of anemia among HP
infected patients was 30.9% and while 22.5% among uninfected patients. This study also
showed statistically significant differences in prevalence of anemia among HP infected and

uninfected dyspeptic non pregnant patients(14).

The experimental study done in India found higher prevalence of IDA in HP infected
pregnant women than uninfected one. This means that the study found lower Hb levels at the
beginning of pregnancy in HP infected mothers compared with non infected one and a more
unfavorable change in Hb level during course of pregnancy in the infected mothers.
Additionally the study conclude that high prevalence of HP infection was seen in pregnant
women suffering from IDA and eradication of the infection by triple drug therapy during
third trimester enhanced the response to oral iron and folic acid supplementation(25).
Another cross-sectional study conducted in Iran among 180 pregnant women showed a

significant and adverse correlation between being serologically HP infection and
7



hemoglobin level. That is the odds of iron deficiency anemia among pregnant women with

HP infection was 3.18 times more compared to who were not infected(38).

A cross-sectional study done in Addis Ababa in 2015 showed statistically significant
association between HP infection and anemia status among pregnant women(13). The meta
analysis study done in 2015 found HP is effective in reducing Hb level among pregnant
women and the association was statistically significant(38). Even though many studies found
the association of anemia and HP infection, a study done in Sudan in 2014 failed to find the
association between HP infection and anemia, and HP infection prevalence was not different
in anemic pregnant women compared with non-anemic one(39). The study conducted in
Butajera in 2015 in children also was showed the absence of significant different in the

prevalence of anemia among HP infected and non infected children(40).

2.3 Anemia and other related factors

2.3.1 Anemia and sociodemographic characteristics

In developing countries, the risk factors of anemia during pregnancy are multi-factorial. This
includes nutritional deficiencies, parasitic infection and sociodemographic and economic
status of the mothers(9). The study done in Pakistan showed anemia association with
educational status of the pregnant women. This study demonstrated that less education was
associated with high prevalence of anemia(7). The study done in Bodity found that
approximately 26%, 32.4%, 32.4% and 9% of the pregnant women who were in age range of
15-19, 20-24, 25- 29 and 30-34 years were anemic, respectively. It also showed that nearly
half of the women with anemia were wives with elementary education(20). The study
conducted in Assossa Zone found higher magnitude of anemia among mothers from the
larger (> 6) family size compared to those from a smaller (< 2) family size(16). The cross
sectional study conducted in Gode town showed that more than half of the anemic study
participants were from large families (>5 family members), married at age 18 years or
younger (82.9%), at or below the middle wealth quintile and were illiterate(9). Another
study also found associated of anemia with low level of education and rural residence(20).
The study conducted in Arba Minch town also found the association of anemia with monthly
income of the family (AOR = 4.0; 95% CI: 5.62-11.01) and family size (AOR = 2.8; 95%
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Cl: 1.17-6.8)(2). The prevalence of anemia in pregnant women in Ethiopia was 22% in 2011
according to the Demographic and Health Survey. It varied by area of residence, with a
higher prevalence of anemia in rural women (18%) than urban (11%) and geographical
location, with prevalence ranging from 44 % in the Somali region to 9% in Addis
Ababa(41). The study done in Harerge found that the prevalence of anemia was higher
(34.6%) in pregnant women in the age group of 18-26 years; however, the difference was
not significant. It also showed that majority of the study participants were rural residents
with significantly (P = 0.001) higher prevalence of anemia compared to their urban
counterparts(21). The systematic review and meta analysis done in Ethiopia showed that
women living in urban areas were 73% less likely to be anemic during pregnancy than

women in the rural area(42).

2.3.2 Anemia, nutritional status and parasitic infection

Pregnancy is considered to be a delightful experience for the expectant mother. Evidences
manifested that adequate intake of nutrition is a key component for individual’s health and
well-being, particularly during pregnancy. It is well documented that inadequate maternal
nutrition results in increased risks of Intra Uterine Growth Restriction(lUGR), low birth
weight (LBW), preterm birth, prenatal and infant mortality and morbidity(17). An
environment of poverty and food shortages results in the increased prevalence of maternal
malnutrition, leading to short- and long-term health consequences to both a mother and her
child(43). Anemia is one of the most frequent complications related to pregnancy. Half of
all the cases of anemia can be attributed to iron deficiency. WHO has reported that iron
deficiency is the most prevalent nutritional problem globally, affecting more than 700
million people(15).

The study conducted in northern Ethiopia showed higher prevalence of anemia among
pregnant women having a meal frequency of less than 3 times per day were 2 times higher
risk of developing anemia as compared to pregnant women who had a meal frequency of
more than 3 times/day. It also showed that the prevalence of anemia was higher in pregnant
women who did not take iron supplementation during pregnancy as compared to those who

were taking iron(44). The likelihood of having anemia was 80% higher among mothers who



did not eat meat in the past one week (prior to the date of survey) compared to those who ate
at least once per week [AOR =1.80, 95 % CI: 1.11, 2.91](16).

The study done in Gode found that iron supplementation during pregnancy and MUAC were
significantly associated with anemia in the study population(9). Another study also showed
that the risk of developing anemia was also increase in pregnant women with MUAC less
than 21 cm and who were not taking iron supplementation during pregnancy(16). But the
study conducted in Mekelle was not found the association of anemia with MUAC

measurement of the women(45).

Common infections which are chronic and recurrent may impair hematopoiesis and cause
anemia. An intestinal parasite and malaria are the leading causes of anemia. Anemia due to
deficiency of iron and malaria coexist in malaria endemic regions of the world. Intestinal
parasitic like hookworms, schistosomes, trypanosomes, and other infestations may cause

blood losses that contribute to anemia(26).

2.3.3 Anemia and obstetric history

During pregnancy, the pregnant mother undergoes significant physiological changes in order
to nurture and accommodate the developing fetus. Gravidity, gestational age and inter
pregnancy gap were important variables(18). The study done in Assossa zone shown a
significant association of anemia with gestational age and IPG. The odds of having anemia
were 67% less among mothers found in the third trim ester of pregnancy compared to those
found in the first trimester of pregnancy(16). But the study done in Aymba did not observe
any relationship between prevalence of anemia and increasing gestational age(46).

The study conducted in Bodity showed found significant association of anemia with
gravidity and gestational age of the women(20). Another study conducted in Harerge, Gode
and Asosa Zone also found the significant association of anemia with gestational
age(9,16,21).

The study done in Arba Minch showed that pregnant women having birth interval less than
two years were at higher risk of becoming anemic as compared to those with birth interval
more than two years(2). The study done in Asosa zone also showed lower odds of
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developing anemia among women with > 2 years of IPG compared to their counterparts(16).
Similarly the study conducted in Butajera also found association of anemia with low IPG

less than two years(47).

CONCEPTUAL FRAMME WORK

Helicobacter infection and Intestinal

parasites
Obstetric history;
Sociodemographic garlttyt,.GraIVIdlty,
characteristics; Age, fas ational age,
marital status, family ANEMIA History of hyper

size, residency, AEE— _eme3|s gravidarum,
education level, Inter-pregnancy gap
occupational status

Nutritional status

Figure 1 Schematic diagram of conceptual framework (developed) showing the associated
and potential risk factors of anemia.
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CHAPTER.3. Objectives

3.1. General objective

To investigate the association between anemia and helicobacter pylori infection among
pregnant women attending antenatal care in Kulito Health Center, Halaba Special Woreda,
Southern Ethiopia, 2018.

3.2. Specific objectives

To investigate the prevalence of anemia among pregnant women
To determine the prevalence of Helicobacter pylori infection among pregnant women
To investigate the association of anemia and Helicobacter pylori infection

To determine the association of anemia and other health related variables

12



CHAPTER 4 Materials and methods

«+ Materials

Questionnaire was used to collect information on anemia and related risk factors. HemoCue
Hb machine with strip, HP serum 1gG test strip, slides, slide cover, applicator stick and
normal saline were used to test Hb concentration, serum HP IgG status and stool IP
infestation. Pen and pencils were used to fill the questionnaire. MUAC tape was used to
measure mid upper arm circumference of the study participants to assess their nutritional

status.

% Methods
4.1 Study Area and period
This study was conducted in Halaba Special Woreda which is found in SNNPR, Ethiopia.
Halaba is one of the Special Woreda in SNNPR. It is located about 245 km far from the
capital city of Addis Ababa and 90km away in North West direction from the capital of
SNNPR, Hawassa. The Special Woreda has 79 rural and 5 urban kebeles with a total
population of 323154. In the Woreda there are 10 HCs and two primary hospitals.

The study was conduct in Kulito HC, Halaba Special Woreda, SNNPR, Ethiopia. The HC is
among the most patients visited public health institutions in Halaba Special Woreda. The HC
serves for 84587 people from 5 urban kebeles and 11 rural kebeles, the HC is delivering
service for about 150-200 clients per day, the average pregnant women following antenatal
care 20-30 per day. The HC deliver outpatient, ANC and delivery, HIV and tuberculosis
treatment, expanded immunization program, family planning with laboratory and pharmacy

services.
The study was conducted from April 9 to May 9/2018.

4.2 Study design
Health facility-based cross-sectional study was employed.

4.3 Source population
All pregnant women who have antenatal follow up in Kulito HC ANC clinic are a source

population.
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4.4 Study population
All pregnant women who have ANC follow up in Kulito HC and attending ANC clinic

during the data collection period (April 9 to May 9/2018).

4.5 Inclusion and exclusion criteria:

4.5.1 Inclusion criteria:
All pregnant women who have ANC follow up in the HC during the data collection period

were included.

4.5.2 Exclusion criteria:
Women who have active bleeding or history of bleeding during the current pregnancy, have

taken treatment for HP in the last two month, who are known to have chronic diseases
(heart failure, renal failure, liver disease, diabetic, HIVV AIDS, cancer, bleeding disorder) and
seriously ill were excluded from the study,

4.6 Sample size determination and sampling techniques

4.6.1 Sample size determination
The sample size was calculated using the general formula for single population proportion

sampling. Since there was no previous prevalence (p) of anemia among pregnant women in
the study area, but from Butajera 27.6% prevalence of anemia in pregnant women(42).
Sample size was calculated by using 27.6% prevalence and adding 10% of non respondent

rates.

n— (Zg> )" < pq
dz

Sample size = n

Level of significance =0.05
Marginal of error (d) = 5%
Prevalence =27.6%

g= (1-p) =1-0.276= 0.724
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Z a/2 = Z-score at 95%
Confidence interval; which is 1.96

Then by using the above formula and information the sample size is 307. By adding 10%
non respondent rates, it is 338. The source population is all pregnant women who have
antenatal follow up in Kulito HC are 860, which is less than 10,000, and using due

correction formula.

n =338
N=860 nsinat = 241 which is the final sample size after using correction formula.

4.6.2 Sampling techniques
Study subjects were selected using systematic random sampling technique. In Kulito HC an

average of 25 pregnant women attend the ANC clinic each day. The total expected pregnant
women during the study period will be estimated to be 750. When the study population was
divided by the sample size, the sample interval was 3 and every third pregnant women was

select until a total of 241 samples obtained.

4.7 Data collection procedures
The data collectors were two midwives who were assigned in ANC clinic and two laboratory

technicians who were working in laboratory department of the HC. They took training for
one day on objective of the study, data collection tools and data collection procedures.

4.7.1 Demographic characteristics
Well trained midwives who were working in ANC clinic collected sociodemographic data,

water source information, nutritional status and obstetrics history by using questionnaire.
The midwives also took measurement of the mid upper arm circumference by using adult
MUAC tape to the nearest 0.1 cm.
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4.7.2 Blood and stool sample Collection and Processing
Well-trained laboratory technician collected blood and stool specimens in order to ensure

that appropriate stool and blood specimen was obtained and Hb concentration, serum IgG
status and IP tests were done.

A. Stool Specimen collection and processing

Stool sample was collected in a clean and dry stool cup. Stool sample was collected from all
236 study participants. Fresh stool samples were collected strictly following standard
operational procedures with clean stool cup.

Stool sample processing for direct stool examination (wet smear): a drop of normal saline
was put on the cleaned microscope slide, a small amount of stool specimen with a wooden
stick was taken and mixed with saline on the microscope slide and the sample was examined
as soon as possible (within 30 minutes). Helminthes ova was examined using 10x objective
and cysts and trophozoites was examined using 40x objectives, this aid to detect certain

protozoa trophozoites retain their motility which may aid in their identification(13).

B. Blood specimen collection and processing

A total of 236 blood samples were collected strictly following standard operational
procedure of vein blood sample collection procedure, disinfecting the phlebotomy site by
swabbing the skin in small outward circles with 70% alcohol swab. Approximately 4 ml of
blood was draw from the vein and the blood was mixed properly by inverting the test tube 6-
8 times immediately after collection to avoid formation of small clots. Then the samples
were tested in laboratory sites to perform Hb concentration and 1gG status for HP antibody
test. Individuals infected with HP develop antibodies which correlate with histological
confirmed HP infection. The HP Antibody Rapid Test Strip (serum) is a qualitative
membrane based immunoassay for the detection of HP antibodies in serum or plasma. In this
test procedure, anti-human IgG was immobilized in the test line region of the test. After
specimen is added to the specimen well of the device, it reacts with HP antigen coated
particles in the test. This mixture migrates chromatographically along the length of the test
and interacts with the immobilized anti-human IgG. If the specimen contains HP antibodies,
a colored line was appearing in the test line region indicated a positive result. If the

specimen does not contain HP antibodies, a colored line will not appear in this region
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indicating a negative result. To serve as a procedural control, a colored line was always
appeared in the control line region, indicating that proper volume of specimen has been

added and membrane wicking has occurred(13).

4.8 Study variables:

4.4.1 Dependent variables:-
Anemia

4.4.2 Independent variables:
Helicobacter pylori infection, nutritional status, Parity, gravidity, gestational age, inter

pregnancy gap, iron supplementation, age, marital status, family size, residency, education

level and occupational status.

4.9 Operational definition
Anemia: venous blood Hb concentration is <11gm/dl (1).

Mild anemia: venous blood Hb concentration is 10-10.9gm/dI(45).

Moderate anemia: venous blood Hb concentration is 7-9.9gm/d|(45).

Severe anemia: venous blood Hb concentration is < 7gm/dI(45).

Primary and above: the context of primary and above educational level expresses the study
participants who have attended formal education.

Other health related variables: in this study the context of other health related variables
include sociodemographic characteristics, nutritional status, IP infection and obstetrics
history of the study participants.

Inter-pregnancy gap: defined as the number of years between the previous live birth and
conception of the current pregnancy.

Low inter pregnancy gap: the inter pregnancy gap is less than 2 years.

MUAC is a measurement of the circumference of the upper arm at the midpoint between the
olecranon and acromion processes.

MUAC > 21 cm is normal(16).

MUAC < 21 cm is considered as lower (under nutrition)(16).

4.10 Data analysis and interpretation
The collected data was checked for its completeness then coded before entered to SPSS

version 21 software. Data were entered into IBM SPSS statistics version 21 (IBM
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corporation, USA). Bivarate and multivariate logistic regression models were used to test the
association between dependent and independent variables. The dependent variable is anemia
status and the independent are sociodemographic characters, nutritional status, HP
infections, IP infection, gestational age, IPG and number of pregnancies. In all case a 95%
confidence interval was used and P-values less than 0.05 were considered as statistically

significant. Results were organized by using frequency tables and charts.

4.11 Data quality management
Data quality was ensured through use of validated questionnaire from other studies with

some modifications in local context(13), training was given to data collectors before starting
of data collection and strict supervision was followed during data collection by the principal
investigator. Questionnaires was translated to Amharic language and then retranslated to
English for its consistency by another person and pretest was done in 10% of the sample size
of pregnant women who have ANC follow up in Kulito Primary Hospital. The data was
checked daily for accuracy, consistency and completeness by the principal investigator and

then necessary corrective actions was taken accordingly.

4.12 Ethical consideration
Permission to conduct the study was obtained from the Ethical Committee/Institutional

Review Board of Jimma University and letter of cooperation was obtained from Halaba
Special Woreda Health Office and Kulito HC Administration prior to the kickoff of the
study. The objectives, benefits and risks of the study were explained to the participants and
verbal informed consent was obtained from each. The information about the study
participants was confidential and those with anemia, HP infections and IP infection were

referred to concerned health personnel for appropriate intervention.

4.13 Dissemination plan of results
Thesis report will be submitted to Jimma University School of Graduate Studies, Biomedical

Science Department and library. Then the results will submit to Halaba Special Woreda
Health Office and Kulito HC. Finally attempts will be made to publish the study result on

scientific journal.

18



CHAPTER 5 Results

5.1 Sociodemographic characteristics of the study participants
Out of the total sample size (241), 236 pregnant women were included with a respondent

rate of 97.93%.The mean age of the women was 26.9 + 6.3(SD) with a range of 16-42 years.
Nearly half 109(46.2%) of the women were within the age group 25-32 years. Majority of
the study participants were married 222(94.1%) and few of them 14(5.9 %) were divorced.
More than half of the participants (59.3%) were urban resident and the remaining (40.7%)

were in rural (Table 1).

Table 1 Sociodemographic characteristics of the study participants in Kulito HC, SNNPR,
Ethiopia, 2018.

Characteristics Frequency, N Percentage, (%0)

Age 16-24 years 80 33.9

25-32 years 109 46.2

33-42years 47 19.9

Marital status Married 222 94.1
Divorced 14 5.9

Educational status Primary and above 158 66.9

Iliterate 78 33.1
Occupational status Employed 99 42
Unemployed 137 58

Family income > 2000 birr 88 37.3

<2000 birr 148 62.7

Family size <4person 142 60.2

> Sperson 94 39.8

Residency Urban 140 59.3

Rural 96 40.7

Hand washing before food Yes 226 95.8
No 10 4.2

Hand washing after toilet Yes 201 85.2

No 35 14.8

Water source Pipe 214 90.7
River and others 22 9.3

5.2. Obstetrics history nutritional characteristics and intestinal parasite status of

the study participants
Among all pregnant women, 152(64.4%) were multigravida and 84 (35.6%) were

primigravida. Majority of the women104 (68.4%) had IPG of more than two years. More
than half of the pregnant women 123(52.1%) were in their third trimester followed by those
in their second 74(31.4%) and in their first 39(16.5%). Most (93.6%) of the participants had

no history of hyperemesis gravidarum during current pregnancy. Some of the study
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participants 68(28.8%) were taking iron folate during this pregnancy but majority 168
(71.2%) of them did not take iron folate. More than half 147(62.3%) of the participant had

meal < three times a day & 89(37.7%) had four times and above. Nutritional status was

evaluated by MUAC and 236 of the respondents were measured, and 44(18.6%) had MUAC
of less than 21 cm, and 192(81.4%) had MUAC within normal limits (> 21 cm)(Table 2).

Table 2 Obstetrics history and nutritional characteristics of the participants in Kulito HC,

SNNPR, Ethiopia, 2018.

Variables Categories Frequency, N Percentage, %
Gravidity Primigravida 84 35.6
Multigravida 152 64.4
Gestational age 1*" trimester 40 16.5
2" trimester 74 31.4
3" trimester 132 52.1
Inter pregnancy gap for multigravida < 2 years 48 31.6
> 2 years 104 68.4
History of hyperemesis gravidarum:- Yes 15 6.4
No 221 93.6
Iron pills taking during this pregnancy Yes 68 28.8
No 168 71.2
Frequency of diet per day >4 times 89 37.7
<3 times 147 62.3
Frequency of taking meat at least once a month Yes 110 46.6
No 126 53.4
Frequency of taking egg at least once a month Yes 115 48.7
No 121 51.3
Frequency of taking fruits at least once a month Yes 231 97.9
No 5 2.1
Frequency of taking vegetable at least once a Daily 230 97.5
month Every 2 day 6 2.5
Frequency of taking milk and milk product at Yes 119 50.4
least once a month No 117 49.6
Taking tea or coffee with food Yes 220 93.2
No 16 6.8
Mid upper arm circumference (MUAC) > 21 cm 192 81.4
< 2lcm 44 18.6
Intestinal parasite Yes 49 20.2
No 187 79.8
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5.3 prevalence of HP infection
Based on serology 1gG test for diagnosis of HP, 129 participants (54.7%) were positive. The

burden of anemia was high among illiterate pregnant women 67.9% than educated
participants 48.1%.

M non reactive

M reactive

Figure 2. Prevalence of HP infections among pregnant women in Kulito HC, SNNPR,
Ethiopia, 2018

5.4 Prevalence of anemia
The participants’ Hb level was used to determine the presence or absence and stage of

anemia. Hb concentration of the study participants ranged from 7-14gm/dl, with a mean (x
SD) of 11.45+ 1.58 gm/dl. The overall burden of anemia among the study participants were
65(27.5%) with 15.2% mild, 12.3% of moderate and no severe cases (Fig 2).

m Normal
m Mild anemia
= Moderate anemia

Figure 3 Prevalence of anemia among pregnant women in Kulito HC, SNNPR, Ethiopia,

2018
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5.5 Anemia and Helicobacter pylori
The overall prevalence of HP infection among study participants was 129(54.7%).The

magnitude of anemia was high among HP infected women than non infected one.

Table 3 Anemia and HP infection among the study participants in a Kulito HC, SNNPR,
Ethiopia, 2018.

Variables Hemoglobin status Total n (%)
Anemic n (%) Normal n (%)
HP infection No 18(16.8%) 89(83.2%) 107(45.4)
Yes 47(36.4%) 82(63.6%) 129(54.6)

HP= Helicobacter pylori

5.6 Anemia and other related factors

The prevalence of anemia was high among pregnant women who were within the age of 32-
42 years18/53(43%), unemployed 46/137(33.6%), rural resident 37/96(38.5%) and illiterate
27/78(34.6%). The magnitude of anemia increased among study participants with the family
size of more than or equal to five with low monthly family income. The prevalence of
anemia was also found to increase as the gestational age increases, showing the highest
prevalence in the third trimester (31.5%) compared with second (30%) and first (10.3%)
trimester. Women with IPG of less than two years showed more prevalence of anemia
(40.8%) than those with an IPG of greater than or equal to two years (22.1%). The
prevalence of anemia was high among pregnant women whose MUAC was less than 21 cm
(52.3%). The magnitude of anemia was high in women who had IP infection 20/49(40.8%)
than non infected one 45/187(24.1%)(Table 4).
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Table 4 Anemia and other associated factors among study participants in Kulito HC,
SNNPR, Ethiopia, 2018.

Variables Hemoglobin status Total n (%)
Anemic n (%) Normal n (%)
Age (years) 16-24 25(31.3) 55 (68.8) 80(33.9)
24-32 22(20.2) 87 (79.8) 109(46.2)
32-42 18(38.3) 29 (61.7) 47(19.9)
Occupation Employed 19(19.2) 80(80.8) 99(42)
Unemployed 46 (33.6) 91 (66.4) 137(58)
Educational status Primary& above  38(24) 120(76) 158(67)
Iliterate 27(34.6) 51(65.4) 78(33)
Family income > 2000 birr 18(20.7) 69(78.3) 87(36.85)
< 2000 birr 47(31.5) 102(68.5) 149(63.15)
Family size (person) 4 and less 34(23.9) 108(76.1) 142(60.2)
5 and above 31(33) 63(67) 94(39.8)
Residency Urban 28 (20) 112 (80) 140(59.3)
Rural 37 (38.5) 59 (61.5) 96(40.7)
Hand washing after toilet Yes 50(24.9) 151(75.1) 201(85.2)
No 15(42.9) 20(57.1) 35(14.8)
Gravidity 3 and less 38 (23.45) 124 (75.55) 162(68.65)
>=4 27 (36.5) 47 (63.5) 74(31.35)
Gestational age 1% trimester 4(10.3) 35(89.7) 39(16.5)
2" trimester 21(30) 49(70) 70(29.7)
3" trimester 40(31.5) 87(68.5) 127(53.8)
IPG(years) >=2 23(22.1) 81(77.9) 104(68)
<2 20(40.8) 29(59.2) 49(32)
Taking iron folate Yes 15(22.1) 53(77.9) 68(28.8)
No 50(29.8) 118(70.2) 168(71.2)
Frequency of meal per day >4 26(25.7) 75(74.3) 101(42.8)
<3 time 39(28.9) 96(71.1) 135(57.2)
Taking meat at least once a Yes 20(18) 91(82) 111(47)
month No 45(36) 80(64) 125(53)
Taking egg at least once a Yes 27(23.7) 87(76.3) 114(48.3)
month No 38(31.1) 84(68.9) 122(51.7)
Taking milk at least once a Yes 34(28.8) 84(71.2) 118(50)
month No 33(28) 85(72) 118(50)
MUAC incm >=21 42(21.9) 150(78.1) 192(81.35)
<21 23(52.3) 21(47.7) 44(18.65)
IP infection No 45(24.1) 142(75.9) 187(79.24)
Yes 20(40.8) 29(59.2) 49(20.76)

MUAC= mid upper arm circumference, IP= intestinal parasite, IPG= inter pregnancy gap
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5.7 Bivarate and multivariate analysis for anemia and related factors
The variables that showed statistically significant association (at p-value < 0.25) in the

bivarate analysis were transferred and further analyzed in multivariable logistic regression to
adjust for potential confounders and to identify predictors of anemia. In multivariable
logistic regression, variables with p-value less than 0.05 were considered as independent
factors for anemia. The model was tested for multicollinearity (VIF=1.088-2.022) and Hosmer-
Lemeshow test goodness of fit (p=0.810) as a result the model was fit and no multicollinearity exist.
In multivariate logistic regression analysis: HP infection, IPG, gestational age and MUAC

level were variables independently associated with anemia (Table 5).

Pregnant women with HP infection were 3 times (AOR=3.064, 95% CI: 1.336-7.027) higher
to develop anemia as compared to those without HP infection. Another important predictor
of anemia was IPG less than two years in which those pregnant women has less than two
years of IPG were 2.8 times (AOR=2.863, 95%CI: 1.245-6.582) more likely to suffer from
anemia when compared to having IPG > 2 years. Pregnant women who were in the third
trimester were 6.5 times (AOR=6.457; 95% CI: 1.276-32.729) higher to develop anemia as
compared to those in the first trimester. Most importantly, MUAC level less than 21cm was
strongly associated with anemia. Pregnant women with MUAC level less than 21cm were
2.6 times (AOR=2.595, 95%CI: 1.044-6.450) more likely to develop anemia as compared to
participants with MUAC level > 21cm.

24



Table 5 Bivarate and multivariate analysis of anemia and related factors among study
participant in a Kulito HC, SNNPR, Ethiopia, 2018.

Variable

Hemoglobin status

Age (years)

Occupation

Educational status

Family income

Family size (person)

Residency

Gravidity

Gestational age

IPG(years)
Taking iron folate
Taking meat at least

once a month
Taking egg at least
once a month
MUAC incm

HP infection

IP infection

16-24
24-32
32-42

Employed
Unemployed

>Primary
Iliterate

> 2000 birr
< 2000 birr

1% trimester
2" trimester
3 trimester

NIV

2
2
Yes
No

Yes
No

Yes
No

>21
<21

No
Yes

No
Yes

Anemicn (%) Normal n (%)

25(31.3%)
22(20.2%)
18(38.3%)

19(19.2%)
46 (33.6%)

38(24%)
27(34.6%)

18(20.7%)
47(31.5%)

34(23.9)
31(33)

28 (20%)
37 (38.5%)

38 (23.45%)
27 (36.5%)

4(10.3%)
21(30%)
40(31.5%)

23(22.1%)
20(40.8%)

15(22.1%)
50(29.8%)

20(18%)
45(36%)

27(23.7%)
38(31.1%)

42(21.9%)
23(52.3%)

18(16.8%)
47(36.4%)

45(24.1%)
20(40.8%)

55 (68.8%)
87 (79.8%)
29 (61.7%)

80(80.8%)
91 (66.4%)

120(76%)
51(65.4%)

69(78.3%)
102(68.5%)

108(76.1)
63(67)

112 (80%)
59 (61.5%)

124 (75.55)
47 (63.5)

35(89.7)
49(70)
87(68.5)

81(77.9%)
29(59.2%)

53(77.9%)
118(70.2%)

91(82%)
80(64%)

87(76.3%)
84(68.9%)

150(78.1%)
21(47.7%)

89(83.2%)
82(63.6%)

142(75.9%)
29(59.2%)

COR(95%CI)

P=0.047
1
0.556(0.286-1.082)
1.366(0.642-2.904)
P=0.016

1
2.128(1.153-3.929)
P=0.089

1
1.672(0.925-3.023)
P=0.062

1
1.810(0.971-3.374)
P=0.130

1
1.563(0.877-2.785)
P=0.002

1
2.508(1.400-4.496)
P=0.013

1
1.931(1.062-3.511)
P=0.044

1
3.750(1.183-11.889)
4.023(1.339-12.087)
P=0.018

1
2.429(1.166-5.061)
P=0.232

1
1.497(0.772-2.902)
P=0.003

1
2.500(1.363-4.584)
P=0.174

1
1.492(0.838-2.658)
P=0.000

1
3.912(1.975-7.747)
P=0.001

1
2.834(1.524-5.271)
P=0.021

1
2.176(1.124-4.235)

AOR(95%CI)

P=0.243
1
0.749(0.192-2.921)
1.730(0.341-8.772)
P=0.355

1
1.514(0.628-3.646)
P=0.186

1
0.504(0.183-1.391)
P=0.586

1
1.349(0.459-3.963)
P=0.459

1
0.638(0.194-2.096)
0.137

1
1.878(0.818-4.310)
0.053

1
2.197(0.990-4.876)
0.06

1
3.868(0.696-21.485)
6.457(1.276-32.729)*
P=0.013

1
2.863(1.245-6.582)*
0.755

1
1.166(0.444-3.066)
0.322

1
1.618(0.625-4.194)
0.742

1
0.857(0.342-2.147)
P=0.04

1
2.595(1.044-6.450)*
P=0.008

1
3.064(1.336-7.027)*
0.604

1
1.328(0.454-3.885)

*Statistically significant at 95% CI, p- value < 0.05; 1-reference, Cl=confidence interval,
AOR= adjusted odds ratio
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CHAPTER 6.Discussion

The burden of prenatal anemia is widely recognized as a major public health problem
throughout the world, particularly in developing countries(16). Because of blood volume
expansion and increased iron demand of the fetus and the mother, hemoglobin level altered
dramatically during the course of pregnancy(8). This study noted that, the prevalence of
anemia in this study population was found to be 27.5% (95% CI1=22.0, 33.5). It is moderate
public health significance according to WHO criterion, which means the magnitude of
anemia is within the range of 20-39.9%(49).

The overall prevalence of anemia of this study is comparable with the former studies from
various parts in Ethiopia, such as 27.6% from Butajera general hospital, southern
Ethiopia(47), 27.9% from Harerge, southeast Ethiopia(21) and 29.1% from Uganda (outside
of Ethiopia)(35). The result was slightly higher than the previous local reports from Aymba
HC, northwest Ethiopia 25.2%(24). However, this report was lower than another study from
such as 61.6% was reported from Bodity, south Ethiopia(20), 56.8% from Gode, southeast
Ethiopia(9), 32.8% from Arba Minch, south Ethiopia(2) and 31% from Iran(outside of
Ethiopia)(15). Such magnitude differences may be due to differences in inclusion, and
exclusion criterion and dietary characteristics of the study participants between the studies.
This means, the above study included pregnant women with known chronic illness and

bleeding.

Systematic review and meta analysis study found that worldwide prevalence of HP infection
in general population ranges from 25% to 94%(50). Another systematic review and meta-
analysis conducted in 2017 indicates the global prevalence of HP infection in pregnant
women was 46%(28).The prevalence of HP infection in this study population was found to
be 54.7% (95% ClI: 47.9-61.4).

This prevalence of HP infection is consistent with studies conducted in Jinka(33) and
Butajera(14) among general population which reported prevalence of HP infection 50.7%
and 52.4% respectively. The result of this study is also similar with the study done in Iran

which found prevalence of HP infection: 54.2% among pregnant women(15).
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Study conducted among general population in Jigjiga(32) and Hawassa(51) reported high
prevalence of HP infection as compared to this study which found prevalence of HP
infection to be 71% and 83.3% respectively. However, the result of this study is higher than
study conducted among pregnant women in Addis Ababa(13). The difference of the magnitude

of HP infection might be due to difference in sample size, socio demography, and especially

laboratory methods they used.

Anemia is a problem that is caused by several factors. The present study found IPG as a
predictor of anemia and thus, pregnant women with < 2 years of IPG were 3 times more
likely to suffer anemia when compared to those having > 2 years of IPG. Similar findings
were also reported from the studies conducted at Arba Minch(2), Asosa Zone(16) and
Butajera(47). In contrast, the study conducted in Bodity showed that anemia was more
prevalent in women with IPG of greater than or equal to two years (87.5%) than those with
less than two years (12.5%)(20). Appropriate time after each pregnancy for recovery and
replenishment of nutrient stores requires 2-5 years. Pregnancy with a short birth interval
leads to IDA as iron requirements are substantially higher than the average(47). The risk of
maternal nutritional depletion increases with closed birth intervals. Therefore, mothers need
adequate time to restore nutritional reserve until the next pregnancy. Mothers attain good
nutritional status, including iron, when there is a gap of at least 2 years between consecutive
pregnancies(16).

Gestational age was another factor significantly associated with anemia in this study.
Pregnant women in the third trimester of gestational age were 6.5 times more likely to
develop anemia as compared to those in the first trimester of gestational. Similarly the study
done in Bodity(20), , Harerge(21) and Gode(9) showed that the significant association of
anemia with third trimester of gestational age. In contrast the study conducted in Aymba
HC, Amhara region and Asosa Zone(16) was failed to find association of anemia with third

trimester of gestational age(24).

This could be due to the fact that when the gestational age increases the mother becomes
weak and the iron in the blood is shared with the fetus in the womb. Another factors also

increasing of total blood volume as the gestational age increases.
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Another variable with significant association with anemia was MUAC level. MUAC less
than 21 cm is found to increase the risk of developing anemia. The current study showed that
pregnant women with MUAC < 21 cm had 2.6 times more risky of developing anemia than
those with MUAC > 21 cm. This finding is consistent with a study done in Asosa Zone(16)
and Gode(9). However, the study conducted in Mekelle failed to find the significant
association of MUAC<21cm and anemia(45). Pregnancy is the most nutritionally demanding
time in a woman’s life, which increases the vulnerability of mothers for poor micronutrient
reserve, including iron. In addition, under nutrition impaired production of iron transport

proteins and increased depletion of stored iron which in turn causes anemia(16).

This study also found significant association between anemia and HP infection (AOR =
3.064, 95% CI1=1.336-7.027). Pregnant women with HP infection were more likely to have
anemia than those without HP infection in agreement with previous reports done among
pregnant women in Addis Ababa(13), in Iran(38), India(25), Turkey(37) and another
systematic review and Meta analysis(27). Similarly the study conducted in Butajera among
dyspeptic non pregnant patient also found significant association between anemia and HP
infection(14). However, the study conducted in Butajera among children(40) and Sudan
among pregnant women was failed to found association of anemia and HP infection(39).

These association of anemia with HP infection may be due to the possible mechanisms by
which HP affects iron metabolism include decreased absorption resulting from chronic
gastritis, decreased gastric juice and ascorbic acid secretion due to atrophy of gastric mucosa
caused by HP irritation. Ascorbic acid is known to facilitate iron absorption by reduction of
iron 111 to iron Il. Increased hepcidin production associated with HP gastritis, uptake of iron
by HP for growth, and decreased availability of iron by sequestration of iron in lactoferrin in
the gastric mucosa are also the possible mechanisms(27). It has been hypothesized HP
infection decreases mucosal iron absorption capacity due to low gastric pH, reduction of
stomach vitamin C levels, bacterium-host competition for dietary iron supply; lactoferrin
mediated iron sequestration by gastric HP, increased hepatocytes hepcidin release in

response to Interlukin-6 production associated with HP gastritis(14).
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Limitation of the study

e The cross sectional nature of this study has a limitation to show cause and effect
associations of anemia with HP infections and other related factors like IP infection,
nutritional status and IPG in pregnant women.

e Another limitation also the determination of HP infection was with only one method
by (rapid HP antibody test Kit); even though the HP serum antibody test kit employed
in this study sensitivity has 97.9%, specificity 97.4% and accuracy 98.9 % (user
leaflet of kits).

e Laboratory method used for anemia has limitation to identify the iron status of the
mothers.

e Assessing nutritional status only by frequency of different diet could not provide

adequate information about the nutritional status of the mothers.
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CHAPTER 7 Conclusion and recommendation

7.1. Conclusion

In this study the overall prevalence of anemia among women attending ANC in Kulito
Health Center of Kulito town was 27.5% (95% C1=22.0, 33.5). Anemia is a moderate public
health problem in Kulito Health Center. The overall prevalence of HP infection in this study
population was found to be 54.7% (95% CI: 47.9-61.4). MUAC level, IPG, gestational age
of being in third trimester and HP infection was significantly associated with anemia.
However, some anemia associated risk factors like not taking iron folate during pregnancy,
presence of intestinal parasites, frequency of meal per day and number of pregnancy do not
show statistically significant association with anemia.

7.2. Recommendation

In this study the burden of anemia is moderate public health problem according to WHO
criterion. We recommend health education on prevention and treatment of HP infection and
malnutrition. We also recommend awareness creation on contraceptives usage to widen the

inter pregnancy gap.

Further studies are required in the community using different diagnostic methods to explore
the actual role of HP infection and | recommend that a large scale study be conducted to
further elucidate the role of HP infection and warranted to consider whether screening and
treating for HP infection during pregnancy could benefit the mother and the fetus.
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ANNEXES

Annex I. Informed consent form

Hello dear, my name iS-------------=---nmnu-- I come here as data collector to assess the
association of anemia with helicobacter pylori among pregnant women who have ANC
follow up in Kulito health center. On this questionnaire your name will not be written and |
am going to ask some questions related to Sociodemographic, hygienic practice, obstetric
related history, nutritional status and collect blood and stool sample to determine
hemoglobin concentration, helicobacter status and intestinal parasite infestation. You may
end this interview any time you want. However, it is hoped that your honest answer to these
questions will help physicians and policy-makers understand the possible association of
anemia in pregnant women. We would greatly appreciate your truthful and active

participation in responding to this questionnaire.
Do you agree to participate in the study?
A.Yes B. No
(For data collectors: encircle the choice to show their willingness or unwillingness)

If yes continue the data collection process

Date of interview----- —-mmemee-
Interviewer name----------------------------

SigNAtUrg-----==nnmmnmmmmmmmmmmemceeeee
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Annex I1: Amharic version of informed consent
PG PLAYE 99018, P

mSs LOTAT, ANAAD:AHY ParMy~t 2LI° 9710 hemDé- AbSE DG PAD-T HHTT8 T
NeAA MG AL APACTHS hitd NL.L2CT AGHT AL N91.L4° TSt avl% ANAN, PE 10<: (HY eomeP
A9° 299226 (LIP? TWNEP ATANTTLLPE LI2UT AMONP AIPLT PGP U= AG PLI° 9710 U-bJF PelbI
OnkSP v-b3G PATEd FATA U337 AGPaPCav( 0LavG: PN1LG PG PALADA: ACAP N1 @-av Akt
PPAPMLET LT TIRALT LA AN: TIC 7 PACAL +Ate AH. TG W& s P LA AT NrNAm-t AGHT
AL P91.LLCADT TG $LI° AgPhAhA h&+E 791G AAD-:

APO1G §PLY 1P
U.AP A APRAD-9P

@AM AP OPT emBET BEIG ALLAT NPT U7 haP(1 1@+ LAS(E

P oM@k OHLLNT P

PAPMLET MPPD- a0l G (A-NAN. (F°

&CM
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Annex I11: English version questionnaires

Facility Name

Participant code

year

(For data collector encircle the specific answer for the question below in the table and if there is
different answer write it on the space provided).

A. Sociodemographic information (tick) of study participant

s/n Variables Answer
101 | Age 1. year
102 | Age at marriage in years 1. years
103 | Marital status 1. Single 2. Married
3. Divorced 4.Widowed
5. Others specify
104 | Level of education 1. llliterate 2. Primary education
3. Secondary 4. Diploma
5. Higher
1. House wife 2. House wife
105 3. Farmer 4. House maid
Occupational status 5. Governmental 6. Non governmental
1. <500birr 2. 500-1000birr
106 - 3. 1000-2000birr 4. >2000birr
Family income
1. Two 2. Three 4. Four
107 Number of people in household 5. Five and above
108

Residence

1. Urban 2. Rural

B. Some hygienic Applications habits

201 | Washing hands before meals? 1.Yes 2.No

202 | Washing hands after toilet? 1.Yes 2.No

203 | Water use for drink (circle one)? 1. Pipe 2. River
3. Pond 4. Others specify

C. Obstetrics History

301 | Age at first pregnancy in years 1.

302 | Parity 1. Nulliparous 2. Primipara
3. Multipara

303 | Gravidity 1. Primigravida 2. Multigravida

304 | Gestational age in week 1. weeks

305 | Inter pregnancy gap in months 1. Primigravida 2.< 2 years 3.>2years

306 | History of Hyper emesis gravidity during this | 1. Yes 2. No

pregnancy
D. Nutritional status, Chart review and Laboratory results
401 | Getting nutritional education on the importance of | 1. Yes 2. No

taking iron supplementation and nutritional
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counseling on extra meal and iron rich food
during pregnancy
402 | Iron supplementation 1. Yes 2.No
403 | Number of meals per day 1. One times 2. Two times 3. Three
times 4. Other,
404 | Frequency of eating meat 1. Daily 2. Every other day 3. Weekly
4. Every two weeks 5. Once a month
405 | Frequency of eating egg 1. Daily 2. Every other day 3. Weekly
4. Every two weeks 5. Once a month
406 | Frequency of eating fruit 1. Daily 2. Every other day 3. Weekly
4. Every two weeks 5. Once a month
407 | Frequency of drinking or/and eating milk and | 1. Daily 2. Every other day 3. Weekly
milk products 4. Every two weeks 5. Once a month
408 | Frequency of eating green vegetables 1. Daily 2. Every other day 3. Weekly
4. Every two weeks 5. Once a month
419 | Taking tea or coffee immediately before, after | 1. Yes 2. No
or/and with meal
410 | MUAC incm 1. cm
411 | Hemoglobin(HB) or Hematocrit concentration(Hct) | 1. Hb or Hct
412 | Serum IgG test (serum H. Pylori test) 1. Reactive 2. Non reactive
413 | Stool examination for intestinal parasites 1.Yes 2.No
If yes specify A.
B.
C.
D.
Comments

Name of principal Investigator

Date
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Annex IV: Amharic version of questionnaire
age

P 0T,@ avp P PC

(A9PlE ANALD hHY OFF ATLTT TOEPTF HAF4®: PavAND: avAD LA ORI S+AP aPAN havAd:
OFAm@- 0L (- avav-a’t 1)

heAl TWNEPS 29°8-4.8P U237 PoLaeAnETPRP T

t+& | TeRPT PPARF
101 | AL9% haot 1. h o}
102 | O20LF @t 189 (\havt 1. h avt
103 | e20LF v 1.ea7a 2.2170 3.?+4F 40P +AP
5. AANATAR
104 | PTPUCT L8 1. S0t 2. ARG R4E 3. U-\HG 848 4. 4T
5. N&+G ¢HUCT L8
105 | P0é vt 1. 00k Aae(Lt 2. ACH ALC 3. PTANT AgtS
4., Rav Pt PTLE 5. 20 PTLE 6. AAhA
106 | e0HON 220 9oy 1. 500N 2.500-1000c 3. 1000-2000 Nc 4.>2000 Nc
107 | e0tAN ANAT et 1.oa+ 2.00%F 3. Act 4. AT 6.AANA
108 | Pavqsf N l.7aC 2.0t
A. PFOATPIZUGTNE-AIPE:
201 | v-h 9PN et ALY Lm0 1. A2 2. A0Tm(9°
202 | v AP (T (74 K277 23 mOi 1.h® 2. htJFal9®
203 | oot @Y et 10+ 09, mpavt 1.a7a0 2. 07" 3.9°7» 4. AAahA
ch. PACTHG Féh
301 | AL9% NavBarsP hCTHS Nhavt 1.
302 | (et ¢S AZT Wt 1.0a%8a, @ 2. K7 &AE
3. tThienag
303 | A7Fe ACTHGH 10 1. eavgavs @
2.0HY 04T ACH PPPFO-P OATHE ACTHST
1@~
304 | 8U7T ACTHS nsTHa OFHG AP 1o« | ], A 9°% +
305 | NNAL® ACTHSS (H. AZLSTHG aPY\ 097 | 1. QavBavs@ 2. nu-\t haot (T
PUA PLEL CHOT2 KO 3. -0V AoPG DIILE NAL
306 | OHY ACTHS OPTF N&HE P990ePA0 T9IC | 1. AP 2. AA D @By 9
179°0 10C

av, PRa® D102 9PN (NG F6IPCaPE-

‘ 401 ‘ NACTHG OPT o2 QAT AP \ 1.h® 2. hA1 709 ]
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U3 FIPUCT AT HAA

402 | PALLT TTL MIC PPH ATROA APDNLT | 1. AP 2. AADO L9
1@
403 | 0 24 Akt @.a7 arE TarLLAT
404 | Q2 (9°7 LUA LK 1@+ 0P Fa0(1LD- 1. nga9° 2. nePr 3. NP\t 4. NeagerE 5.
Neu-Ata> 7 7. 1P04 8. AAhA
405 | A7RAA (1907 PUA 1LH, 10+ P90 Fav(10- 1. nga9° 2. nePr 3. NP\t 4. NeagerE 5.
NPu-AtA 7 7. NP04 8. AADA
406 | F&&e N9°7 LU LI 1@ P9 tav @+ 1. nga9° 2. neer 3. NCu-AtPr 4. NeagerE 5.
NPu-ATtA7E 7. NP04 8. AADA
407 | Athavt 0907 PUA LI 10+ 09> HaP IO | 1. (1§€29° 2. (9P 3. NPu-Atdr 4. NPA9°FE 5.
NPu-ATtA7E 7. NP04 8. AADA
408 | @S SO+t HPRA O9°T PUN LH 10+ | 1 1q3.9° 2. NP 3. NPu-AFPr 4. 1PageE 5.
pgetavrL@- NPU-AFATTE 7. 1P@4 8. AANA
409 | G AG/@R9® qe h9PoNl N&taG/oed | 1. AP 2. AdaxbI9°
(74 AHO-TL®- &mP I
410 | PALGT @ N2 H4P At (.72 1. (1.9%
411 | 2PNl @90 R91PhéTt @t | 1. L I™IAAY /2.
(PR9° #7101 F°C°L-) 2. $9%h e+ %
412 | Pen 1l 9PCave- @<yt 1.AA 2.249°
413 | °41¢- 9°Cavl- @yt 1. ha 2. PA9° NA AL 13 F@7 HCAC
1.
2.
3.
4,
5.
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