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ABSTRACT

Background: Preeclampsia is a common problem of pregnancy often leading to significant maternal
and fetal complications. In Ethiopia the major direct obstetric complications account for 85 percent of
maternal deaths. Pregnancy induced hypertensive disorders are one of the common direct causes of
maternal deaths in Ethiopia. Those women with a history of preeclampsia have a higher risk of
developing preeclampsia in subsequent pregnancies but the effect of commonly used hormonal
contraceptives on blood pressure is still not clear. There is no sound study conducted in Ethiopia
concerning the specific risk factors, specifically contraceptive use and their effect on preeclampsia.
Objective: To assess the association between past hormonal contraceptive use and preeclampsia among
pregnant women who came for ANC or admitted in gynecology and obstetrics ward for delivery in the
selected hospitals in Amhara Region, Ethiopia from August 2016 to October 2017.

Methods: Institution based unmatched case control study design was conducted in Finote Selam, Bure,
Debre Markos and Motta hospitals. These hospitals were selected due to their high patient flow among
other hospitals in Gojjame Zones. Women who were diagnosed as having preeclampsia considered as
cases and women without preeclampsia were controls. Cases and controls were selected consecutively
in the ANC clinics, obstetrics and gynecology wards in the selected hospitals. The case to control ratio
was 1:2. The total sample size was 330 (110 cases and 220 controls). The data was obtained through
reviewing women’s record, taking some measurements and face to face interview using pretested
questionnaire. The data was entered into EPI info and transferred into STATA version 14. Descriptive
analysis like frequency, mean and standard deviation were calculated and finally the data was analyzed
by logistic regression model using STATA version 14.

Result: There was non-significant association between history of past hormonal contraceptive use and
preeclampsia except implant. Independent risk factors of preeclampsia were family history of
hypertension (COR= 3.04, 95% CI [1.13-8.23]), history of abortion (AOR= 3.17, 95 CI: [1.31-7.70]),
change of paternity (AOR= 3.16, 95%CI: [1.47-6.83]) and multiple pregnancies (AOR= 2.68, 95%(ClI:
[1.10-6.58]. On the other hand, using of implant (AOR=0.41, 95%CI: [0.18-0.93]) and fruit during this
pregnancy (AOR =0.36, 95% CI [0.18-0.72]) were found to be preventive factors for preeclampsia.
Conclusion: History of past hormonal contraceptive use was non-significantly associated with
preeclampsia except implants. History of abortion, change of paternity and multiple pregnancies were
risk factors whereas fruit intake and implant use were preventive factors for preeclampsia.
Recommendation: Researchers better to do further study on this maternal complication by using large
sample size. Health workers better to give attention for pregnant women who have history of abortion
and multiple pregnancies. It is better to encourage them to use implant as priority choice of

contraception before their pregnancy.
Xi



1. INTRODUCTION
1.1. Background

Pregnancy induced hypertension; hemorrhage and infection are major direct obstetric causes of maternal
morbidity and mortality worldwide. Among these causes pregnancy induced hypertensions are the
second leading cause (14.0%) of maternal mortality next to hemorrhage (27.1%) worldwide. These
hypertensive disorders include a wide spectrum of diseases including; pregnancy induced hypertension,
chronic hypertension, gestational hypertension, preeclampsia, eclamsia, preeclampsia superimposed on
hypertension [1]. Approximately 7 % of women experience hypertensive disorders such as chronic
hypertension (existing prior to pregnancy), gestational hypertension, or preeclampsia during pregnancy
each year in the United States [2].

Preeclampsia is one of the pregnancy complications which occur after 20 weeks of gestation, at
deliveries and post natal period. It is defined by hypertension (systolic > 140mmHg or diastolic > 90
mmHQ) and proteinuria [3]. Preeclampsia occurs more frequently in primigravida and multigravida [4],
extreme of age and long inter-pregnancy [5], preexisting hypertension and diabetes [6] obesity [7]
smoking, low socioeconomic level and diet [8].

The overall prevalence of hypertensive disorders in pregnancy in India was 7.8 of which 5.6% were
preeclampsia; 1.5% was gestational hypertension, 0.15% was chronic hypertension, and 0.60% was
eclamsia [9]. Similarly, the overall prevalence of pregnancy induced hypertension in Ethiopia was 8.5%
[10] and the risk factors were early adolescence, illiteracy, and lack of occupation [11], urban residence,
null parity, and multiple pregnancies, having pre - existing hypertension, renal disease and cardiac
disease [12].

Hormonal contraceptives are the most commonly used method of birth control worldwide [13]. In the
United States, approximately 34.5 million women were using contraception in the last decade [14]. Sub-
Saharan Africa has the lowest level of contraceptive prevalence, with only 21 per cent of women of
reproductive age who are married or in union using some method of contraception. About half of the 48
countries in Sub-Saharan Africa with data available had a contraceptive prevalence level below 20 per
cent and they are located mainly in Western Africa and in the Horn of Africa [15].

The overall contraceptive prevalence rate among all women in Ethiopia was 29 % among this 42% were
currently married women of whom about 40% used modern contraceptive methods. The most commonly

used hormonal contraceptive method in Ethiopia was injectable i.e. Depo-Provera [16].



1.2. Statement of the problem

Pregnancy induced hypertension complicates up to 10% of all pregnancies and associated with increased
risk of adverse fetal, neonatal and maternal outcomes, including preterm birth, intrauterine growth
restriction, perinatal death, acute renal or hepatic failure, ante partum hemorrhage, postpartum
hemorrhage and maternal death [17].

In Africa and Asia, nearly one tenth of all maternal deaths are associated with hypertensive disorders of
pregnancy, whereas one quarter of maternal deaths in Latin America have been associated with
pregnancy induced hypertension complications [18]. About 10 to 16 % of maternal mortality rates are
caused by pregnancy induced hypertension in Sub-Saharan Africa and southern Asia [19]. Hypertension
during pregnancy, particularly preeclampsia, is one of the major obstetrical problems in less-developed
countries and the causes of most cases remain unknown [20].

It is estimated that between 50,000 to 60,000 maternal deaths are related with preeclampsia per year
worldwide [21]. It is the underlying cause of about one-quarter of all medically indicated preterm
deliveries in the United States [22]. In Colombia, preeclampsia has an incidence of 7% of all pregnant
women and causes a maternal mortality rate of 42 % 100,000 live births, significantly higher than
developed countries [23]. In a study of hospitals managed by Health Care America Corporation,
preeclampsia was the second leading cause of pregnancy-related intensive care unit admissions after
obstetric hemorrhage [24]. However, the impact of the disease is felt more severely in developing
countries, where unlike other more prevalent causes of maternal mortality (such as hemorrhage and
sepsis), medical interventions may be ineffective due to late presentation of cases [25]. In Ethiopia the
major direct obstetric complications (hemorrhage, obstructed labor, hypertension during pregnancy,
unsafe abortion, and sepsis) account for 85 percent of the maternal deaths [26].

Several risk factors have been established for hypertensive disorders during pregnancy including
maternal contraception prior to pregnancy, maternal age, educational status, previously existing
hypertension, diabetes, primigravida, and obesity [27].

Studies of contraceptive use in relation to preeclampsia risk have focused on barrier and non-barrier
methods, to address hypotheses of cumulative seminal fluid exposure and reduced risks of preeclampsia,
yet little attention has been given to any specific type of contraception [28]. In a cohort study, a two-fold
increase in risk for hypertension was detected in current oral contraceptive (OC) users, as compared to
nonusers [29].

Since preeclampsia is a multisystem disorder that can progress rapidly, it requires prompt intervention
that may include observation in a tertiary care setting and induction of delivery, which is the only known

cure for this condition [30]. Little is known about the risk of preeclampsia and it is not clear about the
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effect of commonly used hormonal contraceptives on blood pressure. There is inconsistency between
studies about contraceptive use and their relationship with pregnancy induced hypertension. Particularly
in Ethiopia, there was no study conducted on the association between hormonal contraceptive use and
preeclampsia. Therefore, the aim of this study was to assess the effect of past hormonal contraceptive

use on preeclampsia among pregnant women.



1.3. Significance of the study

Country estimates of maternal mortality and their causes over time are crucial to inform planning of
sexual and reproductive health programs and to guide advocacy efforts and research at the national level,
particularly within the context of the Sustainable Development Goals (SDG). The findings will help as a
baseline data for other researchers, institutions or policy makers who will be interested to do on sexual
and reproductive health programs in governmental and non-governmental institutions. This study will
also help health policy makers to consider the best method of contraceptive methods.

Unlike other causes that lead to maternal deaths, maternal death due to hypertensive disorders and
hemorrhage showed an increasing trend in Ethiopia. However the majority of deaths due to
preeclampsia and eclamsia are avoidable through the provision of timely and effective care to the
women presenting with these complications. Scientific evidence based health care to prevent and treat
women with these hypertensive disorders is a necessary step towards achieving the SDG. This finding
will be used as scientific evidence to provide optimal health interventions to prevent this maternal
problem before or during pregnancy.

Since the only definitive treatment method of preeclampsia is termination/delivery of the fetus, the data
helps for early detection and prevention of the occurrence of preeclampsia by identifying risk factors.
That means if the risk factors are identified we can prevent the occurrence of preeclampsia at early stage
of pregnancy or during ANC follow up. This may be by designing interventions towards the risk factors
of this problem. This is because hormonal contraceptive is a modifiable factor thus if the association is
proven, it can be modified to other appropriate method of contraception.

This data will help health decision makers, program managers and health care providers to focus on the
health needs of mothers through early detection , prevention and informing about pregnancy induced
hypertensions particularly preeclampsia before pregnancy, during Antenatal care (ANC) and after
delivery. This maternal problem is an issue of SDG since it is still in increasing alarmingly. Therefore,
this finding will guide the health policy makers and researchers to give more emphasize towards the

search of other extra factor for this disorder.



2. LITERATURE REVIEW

2.1. Overview of preeclampsia
Hypertensive disorders are one of the most important complications of pregnancy and in combination

with hemorrhage and infection make a lethal triad which causes the majority of pregnancy-related
maternal morbidity and mortality [31]. In developing countries, between 10 to 15% of maternal deaths
are associated with hypertensive disorders of pregnancy [32].
About 50,000 to 60,000 maternal deaths are estimated to be related with preeclampsia per year
worldwide [21]. It is a common complication of pregnancy leading to significant maternal and fetal
complications such as abortion, still birth, preterm delivery, intrauterine growth retardation, fetal and
maternal deaths. It increases the risk of maternal mortality in both developed (1.8%) and less developed
countries (14%) [33].
2.2. Factors associated with preeclampsia

2.2.1. Socio demographic characteristics
Most studies showed that risk of developing preeclampsia increases with age [34-38] particularly a study
conducted in Brazil showed that preeclampsia increases exponentially with age [36]. However, other
study conducted in Iran showed that maternal age greater than 20 years old was protective factor of
preeclampsia [39]. Those currently unmarried pregnant women had 3 times more likely to develop
preeclampsia than those currently married pregnant women. Women not living with their husband,
married more than once, housewife status, living in rural area and had primary or no education at all
were at increasing risk of developing preeclampsia[35]. In contrast, other studies didn’t find association

on preeclampsia concerning schooling, income and sex of the baby between cases and controls [40].

2.2.2. Medical illness factors

According to different studies conducted about pregnancy induced hypertension, family history of
hypertension, family history of diabetes mellitus(DM), family history of preeclampsia, gestational
diabetes maltus, previous history of preeclampsia and high body mass index(BMI) were risk factors of
preeclampsia[37,41- 43]. Particularly a study conducted in New York showed that obese women had
three-fold increased odds of hypertensive disorders during pregnancy while overweight women had 1.60
times odds of experiencing hypertensive disorders during pregnancy. Women who had ever been
diagnosed with diabetes had 5.37 times higher odds of experiencing hypertensive disorders during
pregnancy as compared to women who did not have diabetes [34]. But other studies showed that the
absence of association between family history of hypertension and preeclampsia [40].

A cross sectional study conducted in Dessie Referral Hospital in Ethiopia showed that those women

with family history of hypertension had about 7.2 times higher odds of developing preeclampsia
5



compared with women who did not have. Those women with family history of diabetes mellitus had 2.4

times higher odds of developing preeclampsia as compared to those with no family history [35].

2.2.3. Obstetric factors
Studies conducted concerning about parity showed that pregnant women who were nulliparous were at

higher risk of developing preeclampsia [44]. Specifically a study conducted in Uganda revealed that
primigravida women were three times higher to develop preeclampsia than who were gravida 2 to 4. In
other hand women who were gravida 5 or more were 4 times higher to develop preeclampsia than
women who were gravida 2 to 4 [43]. Similarly, a study conducted in Thailand showed that nulliparity
and multifetal pregnancy were risk factors of preeclampsia [42]. However, a study conducted in Brazil
suggested that no association between parity and multifetal gestation and preeclampsia [36].

A case control study conducted in Armenia showed that the odds of preeclampsia among multiparous
women with long inter birth interval (IBI) were 5.26 times higher compared with multiparous women
with short IBI [45]. On the other hand, high BMI, history of abortion and ANC non-attendance was
significantly associated with the development of preeclampsia [41]. There was no association between
blood group O, A, B and Rh factor and preeclampsia [46]. In other hand, there was significant

association on AB blood group and preeclampsia [47].

2.2.4. Behavioral factors
According to a study conducted in Brazil and Great Britain there was no association of smoking habit

and preeclampsia [22]. However, a study conducted in Latin America showed that cigarette smoking
during pregnancy was protective factors against the development of preeclampsia but smokers with
preeclampsia have significantly higher rates of low birth weight, small for gestational age, perinatal
mortality, and placental abruption compared with nonsmoking preeclampsia [30]. A study conducted in
Uganda showed also that alcohol consumption was preventive factor of preeclampsia [43]. Those
pregnant women who used traditional treatment were at higher risk of developing preeclampsia or sever
preeclampsia [48].

A prospective study of Hispanic women indicated that getting information about physical activity prior
to and during early pregnancy does not significantly reduce risk of preeclampsia [49]. A study
conducted in Egypt showed that much salty diet intake, no adequate fresh fruits/vegetables and much fat
were significant risk factors of preeclampsia whereas vegetable and fruit consumption and foliate intake
during pregnancy are independent protective factors of preeclampsia [40, 50]. On the other hand, anemia

and coffee intake during pregnancy are risk factors for the development of preeclampsia [50].



2.3. Contraceptive use and preeclampsia
A study conducted in Britain showed that women under 35 years old using oral contraception had

significantly higher mean systolic and diastolic blood pressures than those using non-hormonal forms of
contraception but women with age > 35 had no significant difference. There was also a significant
association of both systolic and diastolic pressures with duration of current oral contraceptive use.
Especially those women who had been taking oral contraceptives continuously for over 12 months were
at increasing risk of hypertension disorder compared with those who had been taking for a month or less
or not use at all [51]. Another study done in Britain also showed that mean diastolic and systolic blood
pressure measurements were significantly higher among oral contraceptive users than among non-users
[41] which was the opposite of other study [44]. On the other hand recent use of oral contraceptives was
associated with a reduced risk for developing gestational hypertension. In contrast, there was a
suggestion that recent use was associated with an increased risk of developing preeclampsia, but only
among women who had used these agents for >8 years [52].

A study conducted in Korea revealed that longer duration of OC use was positively associated with
increasing levels of systolic blood pressure and diastolic blood pressure [53]. In other hand preeclampsia
was more common in those women who became pregnant shortly after marriage and did not use
contraception or the contraceptive method failed. Barrier contraceptive use in primigravida and having
history of cohabitation were highly associated with the development of preeclampsia [54]. A study done
in Spain suggested that using oral contraceptive pills before pregnancy was significantly more common
in the control group which brings longer sperm exposure period and less preeclampsia incidence. In
contrast, there was no significant difference on duration barrier contraceptive use and preeclampsia
between cases and controls [55].

According to a study conducted in New York women who used barrier and non-barrier methods of
contraception at the time of conception had1.09 and 1.22 times higher odds of experiencing hypertensive
disorders during pregnancy as compared to non-users respectively [34].

A study done in Australia showed that no association between duration of hormonal contraceptive use
and high blood pressure [56]. Similarly, a study conducted in USA showed that the absence of evidence
on the association between pregravida oral contraceptive use and the risk of preeclampsia [57].
However, a study done in Indonesia showed that hormonal contraception use was a risk factor for
preeclampsia [58]. A study conducted in China showed that oral contraceptive use before pregnancy
had higher risk than intrauterine device (IUD) but the effect of Norplant implants was insignificant [59].

A study conducted in United Kingdom showed that Intrauterine device use is associated with a small



reduction risk of preeclampsia, particularity if removed within the year prior to conception but no
association between IUD use and preeclampsia among parous women [60].

According to Ethiopian Demography Health Survey (EDHS) 2016 the overall contraceptive prevalence
rate among currently married women was 36%. About 35% currently married women were using
modern methods. The most commonly used modern method was injectable which was used by 23% of
currently married women. Eight percent of currently married women were using implants and 2 percent
used contraceptive pills. In Amhara region about 47.3% women used any method and 46.9% women
used any modern method. Among the modern methods 46.4 % were hormonal contraceptive methods of

which 29.3 % were injectable, 12.1 % were implants, 3% were IUD and 2% were pills [16].



2.4. Conceptual framework
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Fig 2:1.Conceptual framework of past hormonal contraceptive use and other possible risk factors and

their association with preeclampsia
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3. OBJECTIVES

3.1. General objective
% To assess the association between past hormonal contraceptive use and preeclampsia at ANC and
delivery in Finote Selam, Bure, Debre Markos and Motta Hospitals , Gojjam Zones, Amhara Region,

Ethiopia, 2017.

3.2.  Specific objectives
e To determine the association between past contraceptive use and preeclampsia among women who

came for ANC or admitted for delivery in the selected hospitals.
e To identify factors of preeclampsia among women who came for ANC or admitted for delivery

service in the selected hospitals.

Research questions:

Is there association between past hormonal contraceptive use and preeclampsia?

Is there any other factor that associated with preeclampsia?

Hypothesis: HO: There is no association between past hormonal contraceptive use and preeclampsia

HA: There is association between past hormonal contraceptive use and preeclampsia
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4. METHODS

4.1. Study area and period

The study was conducted in the four Hospitals of Gojjam zones, Amhara Region, Ethiopia, from August
2016 to October, 2017. Ambhara Region is the second largest region by its population next to Oromia
Region. The Region has nine Zones and one City Administration. Among these the two Zones are West
Gojjam Administrative and East Gojjam Administrative Zones. Finote Selam is the town of West
Gojjam Administrative Zone whereas Debre Markos is the town of East Gojjam Administrative Zone.
The towns are found in Southern direction of Amhara Regional State about 387 Kilometer and 299
Kilometer from Addis Ababa (capital City of Ethiopia) respectively.

In these Zones there are about sixteen public hospitals and one private hospital. Among the public
hospitals four hospitals (Finote Selam District Hospital, Bure, Motta Hospital and Debremarkose
Referral Hospital) have high patient flow compared to other hospitals. Most of these hospitals provide
service in outpatient department, emergency department, gynecology and obstetrics ward, medical ward
and pediatrics ward. Finote Selam and Bure Hospitals are found in West Gojjam Zone whereas Debre
Markos Referral Hospital and Motta Hospital are found in East Gojjam Zone.

4.2.  Study design
Institution based unmatched case control study was conducted among pregnant women attending ANC

and admitted for delivery in obstetrics and gynecology departments. Cases are defined as pregnant
women with preeclampsia and who attend ANC or admitted for delivery service in the selected
hospitals. These were all pregnant woman whose blood pressure greater than or equal to 140/90mmHg
in two separate readings at 4 hours apart and their proteinuria >300mg per 24 hours urine collection or
dipstick test reading > 1+ after 20 weeks of gestation. They were diagnosed and confirmed by obstetrics
and gynecology physicians.

Controls are defined as those pregnant women without preeclampsia who come for ANC or admitted for
delivery service in these hospitals. This means pregnant women whose blood pressure is < 140/90
mmHg and proteinuria < 300mg/24 hours or < 1+ in urine dipstick test after 20 weeks of gestation in the
same hospitals. Cases and controls were identified through record review and after physician diagnosis
during the study period in the ANC clinics and obstetrics and gynecology wards. The diagnosis includes
history taking, clinical manifestations, and physical examination and laboratory tests.

4.3. Source population
The source populations were all pregnant women who attend ANC or delivery in Gojjam Zones.
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4.4. Study population
The study populations were pregnant women who came for ANC or delivery in Finote Selam, Bure,

Debremarkose and Motta hospitals during the study period.

4.5. Study unit
All consecutively selected pregnant women who came for ANC and admitted for delivery in the selected

Hospitals

4.6. Inclusion and exclusion criteria
4.6.1. Inclusion criteria for cases

All pregnant women who attended ANC and admitted for delivery and have blood pressure of > 140/90
mmHg and proteinuria > 300mg/24 hours or > 1+ urine dipstick test after 20 weeks of gestation

4.6.2. Inclusion criteria for controls
All pregnant women who attended ANC and admitted for delivery and have blood pressure of < 140/90
mmHg and proteinuria < 300 mg /24 hours or < 1+ in urine dipstick test after 20 weeks of gestation

4.6.3. Exclusion criteria for cases
Pregnant women who had known HTN, eclamsia, pre-existing renal disease and seriously ill were
excluded through women’s record review.

4.4.4. Exclusion criteria for controls
Pregnant women who had known HTN, eclamsia, pre-existing renal disease and were seriously ill were
excluded.

4.7.  Sample size determination
The sample size was calculated by using OpenEpi version 2.3.statistical software and the formula of two

population differences by assuming the case to control ratio 1: 2 with significant level 95%, power 80%
and 2.00 minimum detected odds ratio.

There is no previous study was done in Ethiopia about the association between past hormonal
contraceptive use and preeclampsia. Therefore the proportion of contraceptive use among controls is
taken in the general population from 2014 Ethiopian MDHS data in Amhara Region. So the sample size
was calculated by using the proportion of past hormonal contraceptive use among women without
preeclampsia (i.e. among total population) in Amhara Region which was 36.8% and the minimum odds
ratio to be detected 2.00. By considering the resources and shortage of time for the study, 2.00 minimum
detectable OR was used among preeclamtic women who used hormonal contraceptive. Using this OR
the calculated sample size was 300. Ten percent non-response rate was 30. Therefore, the final total

sample size was 330 (110cases and 220 controls).
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4.8. Sampling procedures
The four Hospitals were selected purposively due to their high patient flow rate among other hospitals

which are found in Gojjame Zones.

The cases that fulfill the inclusion criteria were selected consecutively as they are diagnosed to have
preeclampsia until the required sample size attained. Then the next immediate two corresponding
controls were selected consecutively at the same day and in the same ANC clinics and labour wards.

4.9. Variables of the study
4.9.1. Dependent variable

The dependent variable of this study is preeclampsia status.
4.9.2. Independent variables
The major independent variable of the study is past hormonal contraceptive use.
Other possible factors

. Socio-demographic factors

>

% Age, Religion % Change of paternity

K/
L X4

+» Residence Educational status

K/
L X4

¢ Marital status Occupation

®,

% History of cohabitation

X/
L X4

Average monthly household income
1. Medical illness factors

= Family history of HTN, Diabetes maltus

= History of diabetes maltus and renal disease

= History of abortion and Preeclampsia

I1l.  Gyne-obstetric factors

+ Types and duration contraceptive use + History and no- of ANC visits
+ Time of stop using contraceptives + Getting of counseling during ANC visit
+ Time of removal of IUCD
+ Blood group and Rh factor + Multiplicity of pregnancy
+ Parity and Gravida + Sex of the baby
+ Interval between pregnancies
IV.  Behavioral factors
v" Alcohol Drinking v Taking of traditional drug
v" Coffee drinking v" Physical activity
v Type of food intake v Body mass index
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4.10. Data collection procedures
4.10.1. Data collection instruments (measurements)

The data was collected through record review, measurement and a face to face interview of pregnant
women using pretested questionnaire. The measurements included blood pressure, weight, height and
urine of the women. They were interviewed about their sociodemographic characteristics, medical history,
obstetric factors and behavioral factors by trained and experienced health professionals immediately before
and/or after ANC and delivery services.
A questionnaire was prepared by reviewing different literatures including, WHO, DHS, family planning
and other documents which are related to preeclampsia and contraceptive methods. Some questions were
adopted from questionnaires used in other studies to investigate risk factors of preeclampsia. Then the
designed questionnaire was changed from English to Amharic and back translated to English to check its
consistency.
Height and weight measurements were taken after the participants take off heavy clothes and wearing light
cloth and without shoes. Weight of the women was measured in kilogram and height was measured in
centimeter while the women were in standing position. After changing the centimeter to meter, BMI was
calculated as weight (Kg) divided by height square (M?). This implies BMI = Wt/ (Ht) ? = Kg/M?2. Then it
was classified based on the World Health Organization (WHO) standards of BMI.
Blood pressure was measured while the women seated in the upright position using a mercury
sphygmomanometer apparatus. Before taking the measurement, the participants were allowed to take rest
for 5 minutes. The measurement was taken from participant’s right hand which covers two-thirds of the
upper arm. Standard mercury sphygmomanometer was used throughout the study to minimize
measurement error. To ensure its accuracy the apparatus was checked by measuring other data collector’s
blood pressure. The cuff inflated at a rate of 2-3 mmHg per second. Second BP measurement was taken
after 4hours. If the second measurement becomes > 140/90 mmHg, then she was checked again after 4
hours to confirm the diagnosis.
Data regarding proteinuria and other clinical data was taken from the women’s medical records or
midstream urine sample was taken for each case and control if no previous records. Then proteinuria was
assessed using urine dipstick method and part of the routine investigation for all pregnant women during

the study period.

4.10.2. Data collection personnel
Twenty personals (12 BSC midwives, 4 lab technicians and 4 MSC Health professionals) were recruited as

data collector and supervisor respectively in the four hospitals.
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4.11. Operational definition
Preeclampsia is defined as gestational hypertension [systolic blood pressure (SBP) >140 mmHg and/or

diastolic blood pressure (DBP) > 90 mmHg] after 20 weeks of gestation and the presence of proteinuria.
Women who have a protein level of 1+ during the assessment of urine dipstick test classified as having
proteinuria [3].

Gestational hypertension is defined as SBP > 140 mmHg and/or DBP > 90 mmHg after 20 gestation
weeks in the absence of proteinuria, or any of the aforementioned systemic findings, and resolving before
12 postpartum weeks [3].

Chronic hypertension corresponds to hypertension existing before pregnancy, or appearing before 20
gestational weeks, and persisting more than 12 postpartum weeks [3].

Superimposed preeclampsia is new-onset proteinuria appearing after 20 gestation weeks in a previously
hypertensive woman [3].

Change of paternity: Women who married more than once or being pregnant currently married with other
new husband.

Past hormonal contraceptive use: Ever using of different types of hormonal contraceptives before current

pregnancy

4.12. Data processing and analysis
After data collection the data was coded, entered and cleaned using EPI-info version7 software. Then the

entered data was transformed to excel and saved as comma delimited (.csv) and analyzed using STATA
version 14. Descriptive analysis like frequency, mean and standard deviation (SD) were carried out and
association between preeclampsia and each variable was checked using bivariate logistic regression and
those variables with p value less than 0.05 was included in the final multiple logistic regression model to

get the best fit model. The crude and adjusted OR with 95% CI was presented using tables and figures.

4.13. Data quality management
Training was given for data collectors and supervisors about two days before data collection. A clear

explanation about the purpose of the study was provided for the respondents at the beginning of the
interview. A pretest was conducted in 18(5.0%) respondents (6 cases and 12 controls) before one week of
actual data collection in other hospitals to check its consistency and any ambiguousness of the
questionnaire. Then based on the result of the pretest, some modification was done on the questionnaire. A
close supervision was carried out by supervisors and the principal investigator during data collection
procedures. The data from each respondent was checked for its completeness, clarity, consistency and
accuracy by the data collectors and principal investigator.
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4.14. Ethical consideration
An official approval and ethical clearance letter was obtained from Research Ethics Review Committee of

School of Public Health and Institutional Review Board of College of Health Sciences. Similarly, an
official support letter was obtained from School of Public Health to each selected hospital. Another
official support letter was obtained from each administer office in the selected hospitals. Finally an
informed consent was obtained from each respondent after explaining the purpose of the study.
Confidentiality and privacy of the respondents response was maintained during data collection, analysis

and reporting of the findings using computer password.

4.15. Dissemination of the results
The results will be presented to School of Public Health for partial fulfillment for Masters of Public Health,
Addis Ababa University. It will also disseminate to the four hospital administrative offices where the study
was conducted, West and East Gojjam Zonal Health Bureaus and International Planned Parenthood
Federation-Family Guidance Association of Ethiopia. The result will also be disseminated through

presentations on specific conferences and through publication.
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5. RESULTS

5.1. Descriptive statistics results

5.1.1. Socio-demographic characteristics of the respondents
Almost half 57(51.8%) of the cases and 121(55.0%) controls were found in the age range of 20-29 years.

The mean age of case and controls was 28 years (28 £ 6 SD), 27 years (27+5 SD) respectively. Concerning

educational status, about 65(59.1%) of case and 105(47.7%) of controls had no formal education. Majority

of the participants were Orthodox Christian followers of whom 109(99.1%) were cases and 215(97.7%)

were controls. (Table 5:1).

Table 5:1 Sociodemographic characteristics of women attended ANC and delivery service in hospitals of

Gojjam, Amhara Region, Ethiopia, 2017

Case(110) Control(220)
Socio-demographic characteristics n(%o) n(%o)
Mother’s age (years) < 20 years 30(27.3) 70(31.8)
20-29 years 57(51.8) 121(55.0)
30-39 years 21(19.1) 27(12.3)
40- 49 years 2(1.8) 2(0.9)
Mother’s education Cannot read and write 51(46.4) 81(36.8)
Can read and write only 14(12.7) 24(10.9)
Primary school 10(9.1) 31(14.1)
Secondary school 8(7.3) 37(16.8)
Diploma and above 27(24.6) 47(21.4)
History of cohabitation Yes 51(46.4) 69(31.4)
No 59(53.6) 151(68.6)
Marital Status Currently Married 107(97.3) 218(99.1)
Currently unmarried 3(2.7) 2(0.9)
Change of paternity Yes 31(28.2) 24(10.9)
No 79(71.8) 196(89.1)
Occupation Housewife 44(40.0) 105(47.7)
Merchant 12(10.9) 30(13.6)
Government employee 23(20.9) 36(16.5)
Farmer 28(25.5) 41(18.6)
*QOther 3(2.7) 8(3.6)
Current residence Urban 55(50.0) 120(55.6)
Rural 55(50.0) 100(45.4)
Average monthly income <1200 Birr 49(44.6) 89(40.6)
1200-2400 Birr 18(16.4) 53(24.1)
2400 — 3600 Birr 17(15.4) 30(13.5)
>3600 Birr 26(23.6) 48(21.8)

* Other: Student laborer, hotel, café and restaurant worker

n: frequency



5.1.2. Medical factors of preeclampsia
Among the medical factors of preeclampsia family history of hypertension 10(9.1%) and previous history

of preeclampsia 6(8.6%) were more common among pregnant women with preeclampsia compared with
non-preeclamtic women. Among the respondents 3(50.0%) of cases and 3(42.9%) controls their father had
history of hypertension. About two (1.8%) of cases and 2(0.9%) of controls had family history of diabetes
Maltus (Table 5:2).

Table 5:2. Distribution of medical illness factors of women attending ANC and delivery in Gojjam Zone
hospitals, 2017

Case(110) Control(220)

Medial illnesses n(%o) n(%o)

Family history of HTN Yes 10(9.1) 7(3.2)
No 100(90.9) 213(96.8)

Family history of DM Yes 2(1.8) 2(0.9)
No 108(98.2) 218(99.1)

History of abortion Yes 24(21.8) 20(9.1)
No 86(78.2) 200(90.9)
Number of abortion 1 20(83.3) 17(85.0)

2 4(16.7) 3(15.0)

Maternal history of preeclampsia Yes 6(8.6) 2(1.7)
No 64(91.4) 116(98.3)

Maternal history of renal disease Yes 9(8.2) 21(9.5)
No 101(91.8) 199(90.5)

Note: HTN: Hypertension, DM: Diabetes Maltus
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5.1.3. Obstetrics factors
Among women who attended ANC or delivered in Gojjame zone hospitals nearly half 48(43.6%) of cases

and 71(32.3%) of controls were gravida one. Similarly, about 16(14.5%) cases and 14(6.4%) controls had
multiple pregnancy. Among the respondent 98(89.1%) of cases and 207(94.1%) of controls attended ANC
during current pregnancy (Table 5:3).

Table 5:3 Obstetrics factors of women attended ANC and deliver service in Gojjame zones, 2017

Case Control

Obstetric factors n(%o) n(%o)
Gravidity Gravida 1 48(43.6) 71(32.3)
Gravida 2-4 45(40.9) 112(50.9)
Gravida>5  17(15.5) 37(16.8)
Parity Nulliparous 53(48.2) 90(40.9)
Parous 57(51.8) 130(59.1)
IBI between the last and current pregnancy < 5years 34(54.8) 81(54.4)
> 5 years 28(45.2) 68(45.6)
Multiplicity of current pregnancy Single 94(85.5) 206(93.6)

Multiple 16(14.5) 14(6.4)
Sex of the neonate Male 90(81.8) 166(75.4)
Female 15(13.6) 51(23.2)

Did not known 5(4.6) 3(1.4)
Ever attended ANC Yes 98(89.1) 207(94.1)

No 12(10.9) 13(5.9)

Gestational HTN Yes 25(25.5) 9(4.4)
No 73(74.5) 198(95.6)

Note: ANC: Antenatal Care, HTN: Hypertension, IBI: Inter birth interval
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5.1.4 Behavioral factors of preeclampsia

In this study about 87(79.1%) of cases and 176(80.0%) of controls ever drunk alcohol. Among the different
types alcohol Tella was more frequently drunk with a frequency of 1-2 days per week. Similarly, among
the study participants who were ever drunk coffee 89(80.9%) were cases and 181(82.3%) were controls.
Nearly half 50(45.5%) of the cases consumed foods containing excess salt and 40(36.4%) were having
physical exercise during current pregnancy compared with 82(37.3%) and 81(36.8%) controls respectively.
However, pregnant women with preeclampsia were using less fruit 75(68.2%) and 72(65.5%) vegetable
during the current pregnancy than controls 172(78.2%) and 155(70.5%) respectively. Seventy four (67.3%)
cases and 151(68.6%) controls ever eaten fatty foods during the current pregnancy. About 11(10.0%) of
cases and 8(3.6%) controls took traditional drug during their current pregnancy. About 5(4.5%) of cases
and 9(4.1%) of controls were less than the normal range of body mass index. In other hand, 41(37.3%)
cases and 67(30.5%) controls were in the range of 25-29.9Kg/M?.

In this study, majority of the cases 108(98.2%) were Rh positive and 11(10.0%) were controls. About
11(10.0%) of cases and 17(7.7%) of controls had AB blood group. Similarly, 42(38.2%) of the cases and
82(37.3%) of controls had O blood group.

5.1.5. Contraceptive use related results

Concerning the contraceptive methods used by the study participants, about 95(86.4%) of cases and
176(80.0%) of controls were using contraceptives before their current pregnancy. Among these only 1
(0.9%) of case and 1 (0.45%) of controls were using IUCD whereas11 (11.7%) and 17(9.7%) of cases and
controls were using oral contraceptives respectively (Table 5:4)

Table 5:4: Types and duration of contraceptive used in the selected hospitals of Gojjame zones, 2017

Cases Controls
Contraceptive use n(%o) n(%o)
Contraceptive used during cohabitation Yes 38(92.7) 45(90.0)
No 3(7.3) 5(10.0)
Ever used contraceptives before current pregnancy Yes 95(86.4) 176(80.0)
No 15(13.6) 44(20.0)
Ever used OC before current pregnancy Yes 11(11.7) 17(9.7)
No 83(88.3) 158(90.3)
Duration of OC (pills) used <1.5 years 3(27.3) 9(52.9)
>1.5 years 8(72.7) 8(47.1)
Ever used injectable before current pregnancy Yes 79(84.0) 141(80.6)
No 15(16.0) 34(19.4)
Duration of injectable used <2.5years 17(21.5) 33(23.4)
> 2.5 years 62(78.5) 108(76.6)
Ever used implants before current pregnancy Yes 12(12.8) 41(23.4)
No 82(87.2) 134(76.6)
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Similarly, pregnant women who attended ANC and delivery service in the selected hospitals of Gojjam
zones were using hormonal contraceptives before current pregnancy. Among these OC, Injectable and

implants were most frequently used contraceptives before current pregnancy (Fig.5.3)

Status of respondents Contraceptives
Eoc
Case Control Einjectable
Oimplant

Fig.5.3: Mostly used modern contraceptives before current pregnancy among women attended AMC and
delivery in Gojjam zone hospitals, 2017
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5.2. Bivariate and multivariate logistic regression results of the study

5.2.1. Bivariate logistic regression analysis results of the study
Those women who were at the age range of 30 or more were 2.12(95%CI: 0.29-15.45) times more likely to

develop preeclampsia compared with other age groups. Similarly, pregnant women who had previous
history of cohabitation were 1.89 (95% CI: [1.18-3.03]) times more likely to develop preeclampsia
compared with controls. Women who were not currently married were 3.1(95% CI: [0.50-18.56]) times
more likely to develop preeclampsia compared with those who were currently married. Regarding
educational status, pregnant women who have completed secondary school and above were 0.38(95% CI:
[0.15-0.92]) less likely to have preeclampsia compared with those pregnant women who have completed
less than secondary school or no education at all.

In the medical illness factors pregnant women with family history of hypertension were more likely to
develop preeclampsia compared with those who did not have this medical illness. Those women who had
history of abortion were also experienced higher odds of preeclampsia compared with controls.

Concerning contraceptive utilization, preeclamtic women who were using hormonal contraceptive method
before current pregnancy were 1.58 (95% CI: [0.84-2.99]) higher the odds of women who did not use
contraceptives before current pregnancy but the association was insignificant. Similarly, there was non-
significant association between cases and controls on the use of oral and injectable contraceptives with
preeclampsia (COR = 1.23, 95%CI: [0.55-2.75], COR = 2.27, 95%CI: [0.65-2.47]) respectively.

However, there was significant association between use of implant and preeclampsia among case and
controls. Those preeclamtic women who were using implants were 0.48[95% CI: 0.24 - 0.96] times less
likely to develop preeclampsia compared with non- preeclamtic women. The crude odds ratio of IUCD was
not computed due to small number of success responses.

In other hand, duration of oral contraceptive use was insignificant risk factors of preeclampsia. Women
who were using OC for > 1.5 years before current pregnancy were 2.99[95%CI: 0.59-15.36] times more
likely to develop preeclampsia compared with those who were using less than this time period. But, no
association was observed between duration injectable use and preeclampsia on those who were using for
>2.5 years or less than this time period (COR=1.11, 95%CI: 0.57-2.16).

Those primigravida women were 1.68[95%CI: 1.02- 2.78] times more likely to develop preeclampsia
compared with women with gravida two to four. Even though the association was insignificant, women
with gravida five or more werel.14 [95%CI: 0.58-2.24] higher odds experienced than the odds of those
women with gravida 2 to 4.

Those preeclamtic women with BMI greater than 30Kg/M? were 1.53[95% CI: 0.42 - 5.63] times more

likely to develop preeclampsia compared with controls. Those pregnant women who took traditional drug
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during current pregnancy were 2.90(95% CI: [1.14, 7.55]) times higher the odds of those who did not take

traditional drugs during current pregnancy (Table 5:5 and annex V).

Table 5: 5 Crude odds ratio output of binary logistic regression women attending ANC and delivery in

selected hospitals of Gojjam zones, 2017

Case Control
Variables n(%o) n(%o) COR(95% ClI) p-value
Educational status Cannot read and write  51(46.4) 81(36.8) 1.1[0.61-1.98] 0.076
Can read and write only  14(12.7) 24(10.9) 1.02[0.45-2.29] 0.097
Primary school  10(9.1) 31(14.1) 0.56[0.24-1.32] 0.019
Secondary school  8(7.3) 37(16.8) 0.38[0.15-0.93] 0.033
Diploma and above 27(24.5) 47(21.4) 1
Family history of HTN Yes  10(9.1) 7(3.2) 3.04[1.13 - 8.23] 0.028
No 100(90.9) 213(96.8) 1
Gravidity Primigravida  48(43.6) 71(37.7) 1.68[1.02-2.78]  0.043
Gravida 2-4 45(40.9)  112(45.5) 1
Gravida >5 17(15.5) 37(16.8) 1.14[0.58-2.24] 0.069
Multiplicity of pregnancy Single  94(85.5)  206(93.6) 1
Multiple  16(14.5) 14(6.4) 2.50[1.17 - 5.34] 0.018
History of abortion Yes 24(21.8) 20(9.1) 2.79[1.46 - 5.32] 0.002
No 86(78.2) 200(90.9) 1
History of cohabitation Yes 51(46.4) 69(31.4) 1.89[1.18-3.03] 0.008
No 59(53.6) 151(68.6) 1
Ever used implants before current pregnancy Yes 12(12.8) 41(23.4) 0.48[0.24 - 0.96] 0.039
No 82(87.2) 134(76.6) 1
Change of paternity for current pregnancy Yes 31(28.2) 24(10.9) 3.2[1.77- 5.80] 0.0001
No 79(71.8) 196(89.1) 1
Ever eaten fruit during current pregnancy Yes 75(68.2) 172(78.2) 0.60[0.36 - 0.99] 0.050
No 35(31.8)  48(21.8) 1
Traditional drug used during this pregnancy  Yes  11(10.0) 8(3.6) 2.94[1.15 - 7.55] 0.025
No 99(90.0) 212(96.4) 1
Maternal Rh(rhesus) factor Positive 108(98.2) 203(92.3) 1
Negative  2(1.8) 17(7.7) 452[1.03- 19.94] 0.046

Note: ANC: Antenatal care, HTN: Hypertension, COR: Crude odds ratio, Cl: Confidence interval
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5.2.2. Multivariate logistic regression result of the study
Multivariate logistic regression analysis was performed to identify the independent associated factors of

preeclampsia. The variables with p-value less than 0.05 in bivariate logistic regression analysis were
entered into multivariate logistic regression to get the best fitted model.

Those pregnant women who had history of abortion were 3.17[1.31-7.70] times more likely to develop
preeclampsia compared with controls. Similarly pregnant women with history of paternity change for the
current pregnancy were 3.16[1.67-6.83] times more likely to develop preeclampsia than women without
history of paternity change. In addition to this, those pregnant women who had multiple pregnancies were
2.68[1.10-6.58] times more likely to develop preeclampsia compared with singleton pregnancy.

In other hand the association of family history of hypertension and preeclampsia did not be significant in
multivariate analysis. Similarly, pregnant women who had history of cohabitation were 1.89[1.18-3.03]
times higher odds of experiencing preeclampsia compared with those who did not have history of
cohabitation but this association disappeared in the multivariate analysis.

However, those pregnant women who used implant contraceptive method were 59% less likely to develop
preeclampsia compared with controls. In addition, pregnant women who had ever eaten fruit during
current pregnancy were 64% less likely to develop preeclampsia compared with those pregnant women

who did not ever eaten fruit during current pregnancy (Table 5:6).
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Table 5:6 Multivariate analysis output of AOR women attended ANC and delivery in the selected hospitals,

Gojjam zones, 2017

Case Control 95% ClI
Characteristics n(%o) n(%o) COR 9% ClI  AOR 95% CI
Educational status Can’tread and write  51(46.4) 81(36.8) 1.1[0.61-1.98]  0.66[0.27-1.51]
Read and write only ~ 14(12.7)  24(10.9) 1.02[0.45-2.29] 0.80[0.28-2.30]
Primary school  10(9.1)  31(14.1) 0.56[0.24-1.32] 0.52[0.18-1.48]
Secondary school  8(7.3) 37(16.8) 0.38[0.15-0.93] 0.39[0.12-1.26]
Diploma and above 27(24.5) 47(21.4) 1 1
Family history of HTN Yes 10(9.1) 7(3.2) 3.04[1.13-8.23] 3.60[0.84-15.50]
No 100(90.9) 213(96.8) 1 1
History of cohabitation Yes 51(46.4) 69(31.4) 1.89[1.18-3.02] 1.69[0.87-3.27]
No 59(53.6) 151(68.6) 1 1
Change of paternity Yes 31(28.2) 24(10.9) 3.2[1.77-5.80] 3.16[1.47-6.83]
No 79(71.8) 196(89.1) 1 1
History of abortion Yes 24(21.8) 20(9.1) 2.79[1.46-5.32] 3.17[1.31-7.70]
No 86(78.2) 200(90.9) 1 1
Ever used implants Yes 12(12.8) 41(23.4) 0.48[0.24-0.96] 0.41[0.18-0.93]
No 82(87.2) 134(76.6) 1 1
Gravidity Gravidal 48(43.6) 71(32.3) 1.68[1.02-2.78] 1.60[0.84-3.04]
Gravida2-4 45(40.9) 112(50.9) 1 1
Gravida>5 17(15.5) 37(16.8) 1.14[0.58-2.24] 1.13[0.51-2.54]
Multiplicity of
pregnancy Single 94(85.5) 206(93.6) 1 1
Multiple 16(14.5)  14(6.4) 2.75[1.24-6.11] 2.68[1.10-6.58]
Maternal Rh factor Positive 108(98.2) 203(92.3) 1 1
Negative  2(1.8) 17(7.7)  4.5[1.03-19.94] 2.52[0.47-13.48]
Traditional drug used Yes 11(10.0) 8(3.6) 2.94[1.15-7.55] 1.76[0.52-5.93]
No 99(90.0) 212(96.4) 1 1
Ever used fruit Yes 75(68.2) 172(78.3) 0.60[0.36-0.99] 0.36[0.18-0.72]
No 35(31.8) 48(21.7) 1 1

COR: Crude Odds Ratio, AOR: Adjusted odds ratio, HTN: Hypertension, MBI:
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6. DISCUSSION
There was strong significant association between change of paternity in current pregnancy and

preeclampsia (AOR =3.16). This result was in line with a study done in Egypt and Ethiopia [40, 50] and
also in a study done on the impact of change in partners and the increased frequency of preeclampsia after
donor insemination and oocyte donation [20]. This finding revealed the hypothesis that parental human
leukocyte antigen sharing may have a role in the etiology of preeclampsia [40]. It may also be due to
psychosocial stress to adapt with the new partner. In addition to this divorce may have a role on this
association since, the magnitude of divorce increased now a days.

History of abortion was another important risk factor for the development of preeclampsia (AOR = 3.17.
The finding was comparable with a study done in Thailand [42] but the odds ratio in a study done in
Thailand was higher (OR = 4.5) which may be due to different study population (both clinical setting and
community which may cause selection bias) and small simple size as well as different in socioeconomic
and genetic factors between the two countries. A cofounder may also be existed because the 95% CI was
wider in the previous study compared with this study.

According to the current study pregnant women with multiple pregnancies were 2.68 times higher the odds
of developing preeclampsia compared with those with singled pregnancy. This was consistent with a study
done in Thailand and Uganda [42, 43]. This may be due to greater trophoblastic volume and fetal antigen
load [6] and/or the large placental size which leads to impaired placental perfusion [7]. However there was
no association existed in a study done in Brazil [36] which may be due to the small sample size in that
study or recall bias in studies.

Those preeclamtic primigravida women were 1.68 times more likely to experience preeclampsia compared
with those with gravida 2 to 4 which was consistent with a study done in Uganda [42] but the association
disappeared in the multivariate analysis. This may be due to small sample size for in the current study
compared with that of Uganda. This may be due to that the women at first pregnancy may prone to stress
about her pregnancy and not be aware about nutrition preference and ANC follow up during pregnancy.
Those women who did not attend ANC were 2.11 times more likely to develop preeclampsia compared
with those who attended ANC. The result was consistent with previous study in United states [41] but the
odds ratio of current study was higher than the previous study which may be due to the cross-sectional
nature of the design, the data source and the outcome variable was a combination of preeclampsia and
eclamsia in that study.

Concerning contraceptive use those women who were using implant contraceptive before current
pregnancy were 59% less likely to develop preeclampsia compared with those who were using other

hormonal contraceptive methods. This finding was in line with a study done in Thailand [42]. This may be
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due to fewer doses of the hormone, containing only progesterone hormone and adapting with in the body.
However no significant association was observed in a study conducted in China [59]. This result variation
may be due to difference in data sources because in the previous study the data was collected by reviewing
previous medical records of the women which may have mistaken records or measurement errors. But the
current data source was primary data sources obtained by direct measurement and face to face interview of
the study participants. In addition to this there may be due to the cross sectional nature of the design and
the non-specificity of the outcome variable (Hypertensive disorders during pregnancy) as well as
differences in socioeconomic and lifestyles between these countries.

In other hand, there was insignificant association between using of other hormonal contraceptives before
current pregnancy and preeclampsia (COR= 1.58). Specifically, there was insignificant association between
oral contraceptive use and preeclampsia (COR= 1.5). This finding was consistent with a study conducted in
New York where the study included only educated women [34]. In contrast, hormonal contraceptive was a
risk factor for preeclampsia as a study done in Indonesia (AOR=2.5) [58] which may be due to small
sample size and the result may also be cofounded by passive smoking in the area.

On the duration of hormonal contraceptive use those preeclamtic women who were using OC for one and
half years or more before current pregnancy were 2.99 times higher the odds of those women without
preeclampsia. In addition to this, those women who were using injectable contraceptives for > 2.5 years
before current pregnancy were 1.1 times higher the odds of those who were using less than this time period.
The result was consistent with a study conducted in Spain, Australia and United States [55, 56, 57] but both
of the findings were insignificant.

Concerning behavioral factors those pregnant women who were using fruits during current pregnancy were
64% less likely to develop preeclampsia than those women who did not use fruits in current pregnancy.
The result was consistent with case control studies conducted in Egypt and Ethiopia [40, 50]. This may be
due to getting of adequate antioxidants, which are mainly found in fruit, reduce the occurrence of oxidative
stress in turn reduces the risk of developing preeclampsia. However, using of vegetables during current
pregnancy was not significantly associated with preeclampsia.

In other hand, alcohol consumption was preventive factor in Mulago hospital, Uganda [43] but in this study
there was no significant association between alcohol use and preeclampsia. This may be due to the
inclusion criteria difference that was restricted on women who came to the hospital less than 15 km and age
range 15-39. However those women who came from distance far from 15km and age range 40-49 may
have different exposure for alcohol. It may also be due to variation in the amount, ingredients and duration

of alcohol consumed between the two countries.
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7. STRENGTH AND LIMITATIONS OF THE STUDY

7.1 Strength of the study

The area of the study is current health issue in both developed and developing countries because most of
maternal complications during pregnancy are reduced in the world but preeclampsia is still exponentially
increasing. The previous studies were focusing on pregnancy induced hypertensive disorders in general.
Since, the risk factors for different types of these diseases are quite different, this study focuses only on
preeclampsia and deeply investigated the possible risk factors.

The study design used in this study is most appropriate design for the proposed research question and
enabled to identify all the possible risk factors of preeclampsia. Other strength was conducting the study in
the two zones including the four hospitals, using of large sample size and collecting the data in face to face
interview with close monitoring and supervision.

7.2 Limitation of the study

The study included only pregnant women who attended ANC or delivery in Health institutions. Recall bias
may be introduced among respondents. To reduce these bias data collectors were informed to use local or
national events. Selection bias may also be introduced due to using of consecutive sampling to select the
study participants but tried to minimize by taking all the respondents in the hospital and using restriction

during selection.
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8. CONCLUSION AND RECOMMENDATION

8.1. Conclusion
There was non-significant association between past hormonal contraceptive use and preeclampsia.

However, one of the hormonal contraceptive called implants was found to be protective factor for
preeclampsia in Gojjame Zones. Family history of hypertension, history of abortion, change of paternity
and multiple pregnancies were the risk factors of preeclampsia. In other hand using of implant and ever
eating of fruit were preventive factors of preeclampsia.

8.2. Recommendations

8.2.1. For health professionals

Health professionals particularly who are doing in maternity rooms or gynecological and obstetric ward
should provide counseling for the women to choose appropriate contraceptive methods and dietary
conditions before or during ANC follow up. It is better to encourage women to use implant as priority
choice of family planning method. In addition, those women who use modern contraceptive method better
to take OC for a short duration rather long duration. They should also alert for pregnant women who have
family history of hypertension, multiple pregnancy, history of abortion, and changed paternity during ANC
follow up period.

8.2.2. For women at reproductive age groups
Women who used contraceptives better to get advice about their risk and benefit before they take as they

want. This is because they have their own preference for each women concerning of their duration and
dosage. It is better to use fruits during their pregnancy. Pregnant women also better to attend ANC as much

as early in their pregnancy to prevent the complications of preeclampsia.

8.2.3. For researchers

Researchers better to focus on this maternal complication to find other possible causes of preeclampsia by
using more strong study design such as cohort/longitudinal and experimental designs with larger sample
size and more comprehensive objective questionnaires concerning dietary measurements. The future
studies should try to include large population encompassing pregnant women in the community. It is also
better to do meta-analysis since the previous findings about the factors of preeclampsia were inconsistent.
It is also better to incorporate iron supplementation during pregnancy and MUAC instead of BMI to
minimize errors.

8.2.4. For the Ethiopian government

The government is better to give emphasize and consider this maternal complication as one focus area of
sustainable development goal to reduce its consequences both on the women and their children. Health

extension workers also should be aware of preeclampsia to provide counseling and other preventive
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measures in the community. The government also better to encourage and motivate other researchers to do
more findings in this area.

8.2.5. For non-governmental organizations (NGOs)
Non-governmental organizations which are doing on maternal and reproductive health better to focus their

financial and technical support as well as collaboration with other organizations to reduce and prevent this

maternal complication.
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10. ANNEXES
Questionnaires on assessment of the association between past hormonal contraceptive

use and preeclampsia among pregnant women in Gojjam Zone Hospitals, 2017
Annex I: Information and Consent form (English version)

a. Information sheet
How are you? My name is -------------=--=--=---- . I am a health personal in this ANC clinic or delivery ward
of this hospital. I am going to collect data from this ANC and delivery ward to conduct a research on” the
assessment of the association between past hormonal contraceptive use and preeclampsia and to identify
risk factors of preeclampsia” by Abiyot Wolie who is MPH student in Addis Ababa University.
The study will help to assess the association of past hormonal contraceptive use and preeclampsia as well
as to identify risk factors of preeclampsia. It will also help to find possible prevention and intervention
methods as well as to choose better contraceptive methods. The research will be used as a baseline data for
policy makers and other interested organizations or individuals who will study further on this area. The
data which will be necessary for the study will be extracted from you and your ANC or delivery card
records. Therefore your willingness to provide this information is vital to conduct the study.
If you have any questions about this study you may ask me or the principal investigator (Abiyot Wolie
Mobile: 0911594003 or email address: abiywol@gmail.com).

b. Consent form
According to the above stated objectives and benefits of the study, you will be selected by chance to
participate in this study. The information that you will give will be kept confidential or couldn’t be
disclosed for other third parties. Your name and personal identity will not be recorded on the data
collection form and used for other purpose. The participation is a full of your volunteer and permission. It
is your full right to refuse in responding any question or all of the questions but the information that will be
taken will be quite useful for the study. You will not face any problem if you do not allow the information
to be taken from your records and you will not also be denied of getting any medical services from the
hospital. On the other hand, there is no any special benefit by allowing your records to be used and being
participant in the study. It will take a maximum of 20-25 minutes to answer these questions.
Are you willing to continue to give your information to be used for this study?
1. Yes, | am willing to participate in this study (Please go to the next page)

2. No, I don't want to participate in this study. (End with thanks)
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Annex Il: Interviewer administered questionnaires in English version

Name of the hospital:
Status:

case = 1 and control =0

Date of data collection

ID

I. Socio demographic characteristics

s.no | Questions Response category Skip
101 | What is your age in complete years? years old
102 | What is your religion? 1. Orthodox 2. Muslim
3. Protestant 4. Catholic
5. Other (specify) --------
103 | What is your marital status? 1. Never married 2. Married
3. Divorced 4. Widowed
104 | If your answer for Qno- 103 is married when were you | — ------—--- years
married?
105 | Are you living with your husband currently? 1. Yes 2. No
106 | What is your occupation? 1. Housewife 2. Merchant
3. Government employee 4. Student
5. Other(specify)------
107 | What is your educational level? 1. Can’tread and write
2. Can read and write only
3. Primary school(1-8)
4. Secondary school(9-12)
5. Diploma and above
108 | Where are you currently living? 1. Urban 2. Rural
109 | What is your household monthly income? ETB.
Il. Medical illness factors
201 | Have your families ever had hypertension? 1. Yes 2. No 204
202 | If your response for question no. 201 “yes” who had? 1. Father 2. Mother
3. Grandfather 4. Grandmother
5. Other (specify )
203 | Have your families ever had diabetes maltus? 1. Yes 2. No 205
204 | If your response for question no. 203 “yes” who had? 1. Father 2. Mother
3. Grandfather 4. Grandmother
5. Other (specify )
205 | Had your family ever had preeclampsia? 1. Yes 2. No 207
206 | If your response for question no. 205 “yes” who had? 1. Mother 2. Grand mother
3. Sister 4. Other (specify)
207 | Have you ever had history of hypertension? 1. Yes 2. No
208 | Have you ever had history of diabetes? 1. Yes 2. No
209 | Have you ever had history of renal disease? 1. Yes 2. No
210 | Have you been pregnant before this pregnancy?(Include all 1. Yes 2.No 301
pregnancies that ended in life births, spontaneous or induced
abortions and stillbirth )
211 | If your answer for Qno- 210 “yes” what was your age at your years old
1* pregnancy?
212 | Have you ever had history of preeclampsia? 1. Yes 2. No
213 | Have you ever had history of eclamsia? 1. Yes 2. No
111. Gynecological and obstetric history
301 | How many times have you been pregnant in your life including this? | times

36




302 | What was the time interval between previous and this pregnancy? __months __ years
303 | How many times have you given birth in your life? ----times
304 | What is the multiplicity of current pregnancy?(fill this after delivery if the | 1. Single 2. Twins
multiplicity is unknown during pregnancy) 3. Other 4. Not known
305 | What is the sex of newborn for this pregnancy?(fill this after delivery if the sex | 1. Male
of new born is unknown during pregnancy) 2. Female
3. Not known
306 | Did you want to get the current pregnancy? 1. Yes 2. No
307 | Have you ever attended ANC clinic for this pregnancy? 1. Yes 2. No 312
308 | How many ANC clinic visit did you have? times
309 | Have you given counseling at your ANC follow up? 1. Yes 2. No
310 | Had you been told that you had gestational HTN during that pregnancy? 1. Yes 2.No
311 | Had you been told that you had gestational DM during that pregnancy? 1. Yes 2.No
312 | Had you ever had history of induced abortion? 1. Yes 2. No 314
313 | If your answer for Qno- 312 is “yes” how many times did you have? | = ----eee- times
314 | Did you have time of cohabitation with your husband? 1. Yes 2. No 316
315 | If your answer for Qno. 314 “yes” did you have sexual contact? ___month(s)/___ yr(s)
316 | If “Yes” did you ever used contraceptive method? 1. Yes 2. No 320
317 | If your answer is “Yes” When did you use contraceptive for the first time? In --------- years
318 | Which one did you use?(more than one choice is possible) 1. Pills 2. Depo
3. Implant 4. 1IUCD
5. Condom 6.other
319 | Among these which one was you used mostly? Specify ---------------—--
320 | Did you use contraceptive method before this pregnancy? 1. Yes 2. No 337
321 | If your answer for question no. 320 “yes” which type? 1. Modern 2. Traditional
322 | If your answer for question no. 321 “modern” which type did you use? (More | 1. Pills 2. Injectable
than one choice is possible) 2. Implants 4. 1UCD
5.Condom
6.0ther (specify )
323 | Among these which type did you use mostly? Specify-------------m-mom--
324 | If your answer for question no. 322 “pills” for how long did you use? For ---- yrs and ----- months
325 | When did you stop taking of this contraceptive method? ----day/ ---month/-----years
326 | Why did you stop taking of this contraceptive method? Reason---------------------
327 | If your answer for question number 322 “Injectable” how long did you use? months/ __ yrs
328 | When did you stop using of this contraceptive method? __day/ _month/__yr
329 | Why did you stop taking of this contraceptive method? Reason--------------------—-
330 | If your answer for question number 322 “Implant” which one? 1. For 3 years(Implanon)
2. For 5 years(Jaddle)
331 | How many times inserted this method? | s times
332 | When did you stop using of this contraceptive method/ remove this method? __day/ _month/__yr
333 | Why did you remove this contraceptive method? Reason---------------------
334 | Have you ever used IUCD? 1. Yes 2.No
335 | If your answer for question number 334 “yes”, which type (in year)? Specify
336 | When did you remove this contraceptive method?(filled in the card) __day/ _month/__yr
337 | Did you change paternity after previous pregnancy? 1. Yes 2.No
I1V. Behavioral factors
401 Have you ever drunk alcohol during this pregnancy? 1. Yes 2. No 404
402 If your answer in question no. 401 “yes”, which type? 1. Beer 2. Tela
3. Katicala/Aregie 4. Tej
5. Other (specify
403 If your answer in question no. 401 “yes”, How often? 1. Everyday

2. Atleast  days per week
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3. At least ---days per month
4. |stopped after-- weeks GA

404 Have you ever drunk coffee? 1. Yes 2. No 406
405 If your answer in question no. 404 “yes”, How often? 1. Everyday
2. Atleast ___ days per week
3. At least --- days per week
4. | Stopped after weeks GA
406 Have you ever chewed chat? 1. Yes 2. No 408
407 If your answer for question no. 406 “yes”, how often? 1. Atleast ___times per day
2. Atleast ___times per week
3. | Stopped after weeks of GA
408 Had you ever taken traditional medicine? 1. Yes 2. No
409 Have you got information about physical activity during this 1. Yes 2. No
pregnancy?
410 Have you ever doing physical exercise during pregnancy 1. Yes 2. No
411 Have you ever eating vegetables during this preghancy? 1. Yes 2. No 413
412 If your answer for question no. 411 “yes”, how often? 1. Everyday
2. At least times per week
3. Atleast times per month
4. | Stopped at _ weeks of GA
413 Have you ever eating fruit during this pregnancy? Yes 2. No 415
414 If your answer for question no. 413*“yes”, how often? 1. Everyday
2. At least --- times per week
3. At least ----- times per month
4. | Stopped after _ weeks of GA
415 Have you ever taken salty foods prior/ during this pregnancy? 1. Yes 2. No
416 Have you ever been eating fatty foods? 1. Yes 2. No 501
417 If your answer for question no. 416 ”yes” which you have ever | 1. Redraw meat 2. Butter
been mostly eating? 3. Cooked meat
4.Highly fatty contained meat
5. Other (specify)---------
418 If your answers for question no. 417”have chosen” how often have | 1. At least __ times per week

you ever been mostly eating?

2. Atleast __times per month
3. | stopped after ----weeks GA

V. Data that will be obtained by reviewing woman’s record or by measurement

501 Blood pressure of the mother mmHg
502 | Weight of the mother Kg
503 Height of the mother Cm
504 Last menstrual period of current pregnancy(LMP)

505 Expected date of delivery(EDD)

506 Gestational age (GA)

507 Blood group and Rh factor of the mother

508 Proteinuria level of the mother/urine dipstick test

509 Hemoglobin level of the mother

Data collector name and signature: signature -------------

Thank you
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ANNEX V: Table of bivariate analysis results of with COR and p-value women attended ANC and delivery
service in the selected hospitals, Gojjam Zones, 2017

Case(110) | Control(220) | COR(95%CI) | p-value
Characteristic n(%) n(%o)

Mother’s age (years) <20years | 30(27.3) 70(31.8) 0.91 [.53-1.55] 0.727
20-29 years | 57(51.8) 121(55.0) 1

30-39 years | 21(19.1) 27(12.3) 1.65[0.86-3.17] 0.131

40- 49 years 2(1.8) 2(0.9) 2.12[0.29-15.45] | 0.457

Mother’s education Cannot read and write | 51(46.4) 81(36.8) 1.10[0.61-1.97] 0.760

Can read and write only | 14(12.7) 24(10.9) 1.02[.45-2.29] 0.970

Primary school 10(9.1) 31(14.1) 0.56[0.24-1.32] 0.186

Secondary school 8(7.3) 37(16.8) 0.38[.15-0.92] 0.033
Diploma and above | 27(24.6) 47(21.4) 1
Marital Status Currently Married | 107(97.3) 218(99.1) 1

Currently unmarried 3(2.7) 2(0.9) 3.1[0.50-18.56] 0.225
Occupation Housewife 44(40.0) 105(47.7) 1

Merchant | 12(10.9) 30(13.6) 0.95[0.452.03] 0.904

Government employee | 23(20.9) 36(16.5) 1.52[.81-2.86] 0.190

Farmer | 28(25.5) 41(18.6) 0.48[0.05-4.20] 0.505

*Other 3(2.7) 8(3.6) 1.62[0.89-2.96] 0.108

Current residence Urban | 55(50.0) 120(55.6) 1.2[0.76-1.90] 0.436
Rural | 55(50.0) 100(45.4) 1

Family history of HTN Yes | 10(9.1) 7(3.2) 3.04[1.13-8.22] 0.028
No | 100(90.9) 213(96.8) 1

Number of abortion 1| 20(83.3) 17(85.0) 1.13[0.22-5.79] 0.88
2| 4(16.7) 3(15.0) 1

Maternal history of renal disease Yes 9(8.2) 21(9.5) 0.84[0.37-1.91] 0.685
No | 101(91.8) 199(90.5) 1

Parity Nulliparous | 53(48.2) 90(40.9) 1.34[0.85-2.13] | 0.209
Parous | 57(51.8) | 130(59.1) 1

IBI between the last and current < Syears | 34(54.8) 81(54.4) 1.02[0.54-1.78] | 0.950
pregnancy > 5 years | 28(45.2) 68(45.6) 1

Sex of the neonate Male | 92(83.6) 168(76.4) | 1.58[0.87-2.86] | 0.130
Female | 18(16.4) 52(23.6) 1

Ever attended ANC Yes | 98(89.1) | 207(94.1) | 0.51[0.23-1.17] | 0.111
No | 12(10.9) 13(5.9) 1
Ever gotten counseling Yes | 88(89.8) 181(87.4) 1

No | 10(10.2) 26(12.6) 1.26[0.58-2.74] 0.552
Wanted pregnancy Yes | 102(92.7) | 199(90.5) 1

No| 8(7.3) 21(9.5) 1.35[0.56-3.14] 0.493

Ever used contraceptive during Yes | 38(92.7) 45(90.0) 1.40[0.32-6.28] 0.654
cohabitation No 3(7.3) 5(10.0) 1

Ever used contraceptives before Yes | 95(86.4) 176(80.0) 1.58[0.84-2.99] 0.157
current pregnancy No | 15(13.6) 44(20.0) 1

Ever used OC before current Yes | 11(11.7) 17(9.7) 1.23[0.55-2.75] 0.611
pregnancy No | 83(88.3) 158(90.3) 1
Duration of OC (pills) used <1.5 years 3(27.3) 9(52.9) 1

>1.5years | 8(72.7) 8(47.1) 2.99[59-15.36] 0.187

Ever used injectable before current Yes | 79(84.0) 141(80.6) 1.27[0.65-2.47] 0.483
pregnancy No | 15(16.0) 34(19.4) 1
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Duration of injectable ever used <25years | 17(21.5) 33(23.4) 1

>2.5 years | 62(78.5) 108(76.6) 1.11[0.57-2.16] 0.749

Ever used implant before current Yes | 12(12.8) 41(23.4) 0.48[0.24-0.96] 0.039
pregnancy No | 82(87.2) 134(76.6) 1
Duration of implant ever used <25years | 2(16.7) 10(24.4) 1

>2.5 years | 10(83.3) 31(75.6) 1.61][0.30-8.63] 0.576

Mostly used contraceptives OC | 10(10.64) 9(5.14) 2.07[0.80-5.32] 0.130
Injectable | 74(78.72) | 138(78.86) 1

Implants | 10(10.64) 28(16.0) 0.67[0.31-1.45] 0.304

Types of maternal blood group A | 29(26.4) 72(32.7) 0.79[0.45-1.39] 0.408

B | 28(25.5) 49(22.3) 1.12[0.62-2.02] 0.718

AB | 11(10.0) 17(7.7) 1.23[0.54-2.94] 0.588
O | 42(38.2) 82(37.3) 1

Body mass index BMI <18.5 5(4.5) 9(4.1) 1.28[.41-3.97] 0.672
BMI 18.5-24.9 | 60(54.5) 138(62.7) 1

BMI 25-29.9 | 41(37.3) 67(30.5) 1.41]0.86-2.30] 0.174

BMI > 30 4(3.7) 6(2.7) 1.53[0.42-5.63] 0.520

Ever gotten information about Yes | 26(23.6) 68(30.9) 0.98[0.61-1.58] 0.936

physical exercise No | 84(76.4) 152(69.1)

Ever done physical exercise during Yes | 40(36.36) 81(36.8) 0.69[0.41-1.17] 0.169
current pregnancy No | 70(63.64) 139(63.2) 1

Ever used alcohol during current Yes | 87(79.09) 176(80.0) 0.95[.53-1.67] 0.847
pregnancy No | 23(20.91) 44(20.0) 1

Ever drunk coffee during current Yes | 89(80.9) 181(82.3) 0.91[0.51-1.64] 0.762
pregnancy No | 21(19.1) 39(17.7) 1

Ever eaten vegetables during Yes | 72(65.5) 155(70.5) 0.79[0.49-1.29] 0.356
current pregnancy No | 38(34.5) 65(29.0) 1

Ever eaten salt foods during Yes | 50(45.5) 82(37.3) 1.40[0.88-2.23] 0.153
current pregnancy No | 60(54.5) 138(62.7) 1

Ever eaten fatty foods during Yes | 74(67.3) 151(68.6) 0.94[0.58-1.53] 0.802
current pregnancy No | 36(32.7) 69(31.4) 1

Note: ANC: Antennal care, BMI: Body mass index, HTN: Hypertension, IBI: Inter birth interval, OC: Oral contraceptive
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l. Personal information
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communicable team in our school, given me a good opportunity to be more familiar with current cancer
issues and fascinate me to conduct researches on cancers in relation to mental health through giving more
focus on women and children. It is my deep desire to upgrade my knowledge and develop my profession
through any means and would like to share my knowledge to the coming generation through publications
and participating on different presentations and seminars. In the near future, I believe as | will contribute a
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