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Abstract
Introduction: Preeclampsia is the major cause of maternal and perinatal morbidity and mortality

in developing countries. Identifying risk factors of preeclampsia is crucial for early diagnosis and
management. Though several studies have been conducted related to preeclampsia, the influence
of duration of cohabitation, obstetrics and gynecologic, behavioral and nutritional factors have not

been well understood among nulliparous women.

Objectives: To assess the effect of duration of cohabitation, obstetrics and gynecologic, behavioral
and nutritional risk factors on preeclampsia among nulliparous women in selected public hospitals
of West Amhara Zones, Ethiopia

Method: Age-matched case-control study design was employed on a total of 330 preeclamptic
and non-preeclamptic women who come for delivery at Felege Hiwot, Addis Alem, and Debre
Tabor hospitals. Double population proportions formula with a 2:1 control to case ratio was used
to calculate sample size with 95% confidence interval and 80% power. Epi data version 3.1 was
used for data entry, and analysis was done by SPSS wversion 20. Descriptive statistics were
computed to reveal the magnitude of duration of cohabitation, obstetrics and gynecologic,
behavioral and nutritional factors among preeclamptic and non-preeclamptic nulliparous women.
Chi-square test was used to assure statistical significance. Conditional bivariable and multivariable
logistic regression were also used to calibrate the association between the above factors and
preeclampsia. Both crude and adjusted odds ratios were used to measure the strength, direction,

and significance of association at 95% confidence interval.

Result: The risk of preeclampsia among nulliparous women was 2 times higher among women
with short duration of cohabitation (AOR: 2.13(1.10, 4.11), 2.35 times higher among those with
unplanned pregnancy (AOR: 2.35 (1.01, 5.52), and 2 times higher among those with MUAC >
25cm (AOR: 2.00(1.10, 3.63). On the other hand, the risk was (AOR: 0.52(0.29, 0.96), (AOR: 0.42
(0.22, 0.82) and (AOR: 0.45(0.24, 0.87) lower among nulliparous women who got advise at
antenatal care, had vegetable and fruit intakes, respectively compared with counterparts.

Conclusion: Special attention should be given to nulliparous women who found to have a short
duration of cohabitation, unplanned pregnancy, and high body weight. Nutritional counseling shall

be given to women during antenatal care follow-ups to reduce the risk of preeclampsia.



1. Introduction

1.1 Background

Preeclampsia (PE) is a pregnancy-specific hypertensive disease which is associated with visual
disturbances, headache, and epigastric pain in a previously normotensive woman (1). PE is one
class of hypertensive disorders of pregnancy (HDP) (2) which is defined as blood pressure (BP)
of  >140/90 millimeter mercury ( mmHg) with proteinuria measured on two occasions at least 4
hours apart or BP >160/110 mmHg on single measurement diagnosed after 20 weeks of pregnancy.
Hemolysis, elevated liver enzymes, and low platelet counts (HELLP) syndrome is an indicator of

the presence of multi-organ damage in women with severe PE (3-6).

PE is one of the leading causes of maternal and perinatal mortality. However, its pathogenesis
condition has not been understood well. Immunologic maladaptation of maternal antibody to fetal
and placental antigens is presumed to cause inflammation which leads to abnormal placentation
and placental hypoxia. Placental hypoxia is thought to lead to increased vascular sensitivity to
known vasoconstrictor angiotensin 1l and decrease the formation of vasodilators such as nitric
oxide (5, 7, 8). Women who have had a new partner and those with short duration of exposure to
paternal antigen have a high risk of developing PE related to lake of adaptation to paternal antigen

(9-11) though there are inconsistent findings in this regard.

The world health organization (WHO) and American College of Obstetrics and Gynecology
(ACOG) develop guidelines for the prevention, early diagnosis, and management of PE and other
HDP. Low dose aspirin and calcium are recommended for prevention and magnesium sulfate is
used for management of PE and its complications (1, 4, 6, 8). Despite such recommendations,
delay in identification and diagnosis of PE is the problem of most developing countries including
Ethiopia. Identifying risk factors and the portion of the population at risk is vital for prevention,
early diagnosis, and management PE. Thus, the purpose of this study is to determine the influence
of duration of cohabitation, obstetrics and gynecologic, behavioral and nutrition-related risk

factors on PE among nulliparous women.



1.2 Statement of the Problem

PE complicates 3%-8% of all pregnancies worldwide (12, 13). It is one of the top five causes of
maternal mortality (12, 14) and directly responsible for 70,000 maternal deaths annually (8, 15).
PE is responsible for 16% of direct maternal deaths in Ethiopia (16). Complications such as fetal
growth restriction, preterm birth, low birth weight, admission to neonatal intensive care unit due
to this complications, and low mean APGAR score are common complications among babies of
women with PE (3, 4).

Preventive measures such as the expansion of health facilities, maternal waiting homes, and
training of health professionals are activities undertaken by the government of Ethiopia to reduce
maternal and perinatal mortality (17, 18). In spite of the progress made, maternal morbidity and
mortality are unacceptably high in the country (19, 20). Unlike that of abortion and other direct

obstetric causes, maternal and perinatal mortality related to PE is still on increase (14, 21, 22).

PE is a multifactorial disease which is influenced by socio-demographic factors, medical, obstetric
and gynecologic, behavioral and nutritional factors (10, 15, 23). According to the WHO secondary
data analysis, women who had chronic hypertension, gestational diabetes mellitus, low educational
attainment, high body mass index (BMI), women with first pregnancy, severe anemia, renal
disease, absence of antenatal care (ANC), and urinary tract infections are at high risk to develop
PE (24). The risk of having PE in a subsequent pregnancy is also found to be dependent on the
history of the disease in the first pregnancy (25, 26).

Several studies have been conducted to determine risk factors for PE at global level and the country
as well. However, those studies did not come up with conclusive findings on the effect of short
duration of cohabitation (SDCH) (10, 11, 15, 27, 28), previous abortion (9, 29) and other obstetrics
and behavioral factors on PE (27, 30, 31). In addition to the existing controversies, to the best of
our knowledge, no study has been conducted about the influence of duration of cohabitation on PE
including other risk factors such as obstetrics and gynecologic, behavioral and nutritional factors
among nulliparous women in Ethiopia. Hence, the finding of this study could fill this gap by
identifying SDCH, obstetrics and gynecologic, behavioral and nutritional factor for PE among

nulliparous women.



1.3 Significance of the Study

Ethiopia is implementing Maternal, Newborn, and Child Health (MNCH) programs as a priority
health agenda to reduce maternal and child morbidity and mortality (17, 18). To achieve MNCH
programs, identifying modifiable risk factors and the group of a population at risk is imperative
(32). Therefore, the finding of this study could be important for health programmers, health

professionals and future researchers in prevention and management of PE.

For health programmers, the finding of this study is important to design evidence-based
intervention strategies for the prevention of maternal and perinatal morbidity and mortality related
to PE. Similarly, the finding is also key for health professionals to provide evidence-based
counseling and interventions related to modifiable and non-modifiable risk factors for the disease.
Identifying modifiable risk factors is important to prevent PE, whereas determining non-
modifiable risk factors is helpful for early diagnosis and timely intervention to reduce maternal
and perinatal complications. The finding of the study could also be a baseline for future studies

since PE is a multifactorial disease with unclear etiology.



2. Literature Review

According to different studies, socioeconomic and demographic factors, obstetrics and
gynecologic, behavioral and nutritional, and medical characteristics are factors found to affect PE

(10, 23). Therefore, the reviewed literature are organized based on these factors.

2.1 Socioeconomic and Demographic Factors
Studies indicated that duration of cohabitation, maternal age, marital status, level of education, and

economic status are socioeconomic and demographic factors that predispose to PE (10, 33-35).

The risk of PE was found to be high among women who have limited sexual exposure with their
partner. On the other hand, Low risk of PE was observed among nulliparous women who had long
pre-pregnancy cohabitation. On the contrary, higher risk of PE was observed among women who
changed partners though birth interval was mentioned as an explanation for the discrepancy (36,
37). However, partner change could be explained by SDCH before conception since those women

who changed partner mostly entered into pregnancy shortly than controls (33).

Being unmarried and advanced maternal age are socio-demographic variables found to be
significantly associated with the risk of acquiring PE. As indicated by facility based cross-sectional
study in Dessie referral hospital, the risk of developing PE was found to be (AOR: 3.03, 95%, CI:
1.12, 8.2) and (AOR: 4.5, 95%, CI: 1.56, 12.8) times higher among unmarried women and women
with age of 35 plus years respectively (34). According to other studies, low socioeconomic status
was found to be a significant risk factor for PE (10, 30, 38, 39). For instance, a case control study
in India has indicated that women with low socioeconomic status had 6.81 times higher (OR :

95%, CI: 3.81, 12.01) risk of developing PE compared with women in high economic status (10).

Studies indicated that the mean age of women with PE was found to be less than the mean age of
women without PE (10, 30). A prospective cohort study conducted in Norway indicated that there
was variation in the mean age of the study subjects which found to be 29.3 £ 4.4 years and 30.2
+ 4.4 years among women with and without PE respectively (30). Similarly, the study in India
revealed that the mean age of women with PE was found to be less than the mean age of women
without PE. The study has also shown that women who were under 20 years of age had an odd of
3.87 times higher risk to develop PE (OR: 95%, CI: 2.32, 6.44) compared with counterparts (10).



On the other hand, a case control study conducted in public health facilities of Bahir Dar has
revealed that the odds of developing PE was found to be 4.79 times higher among older women
(adjusted OR=4.79, 95%, CI: 1.031, 22.18) compared to the younger one. It specifically showed
that the mean age of women with PE and without PE was found to be 29.7 £ 6.28 years and 24.6
+ 5.36 years respectively (31).

With regards to education, studies indicated that level of education is significantly associated with
PE. As education level increases, the risk of experiencing PE was found to be decreasing (30, 38).
Attending higher educational level was associated with reduced risk of PE. Women with more than
14 years of education had 70% (95%, CI, 20%, 90%) lower risk of acquiring PE compared to
women with an education of less than 9 years (30). Another case control study in Iran has also
shown that the risk of PE was 4 times higher among illiterate women (OR: 4.05, 95%, CI: 1.18,
13.86) compared to women with some education. The explanation is that education is usually
associated with more awareness that enhances health-seeking behavior and better economic status
(38).

Regarding duration of cohabitation, SDCH was found to be common among women with PE
compared with counterparts which results limited exposure to paternal antigen (10, 27, 40). A
case-control study conducted in Iran found that 45% of cases and 29.2% controls had a duration
of cohabitation of less than six months. The study indicated that the odds of having PE was found
to be 2.4 times higher (adjusted OR: 2.4 , 95% ,ClI: 1.35, 4.32) among women with a duration of
cohabitation of less than six months compared with controls (27). Another case-control study
conducted among 220 women with mixed parity in South Africa revealed that short duration of
cohabitation was a significant predictor of PE among multiparous women (unadjusted OR: 3.9, ,
95%, CI: 1.2, 13.4) compared to counterparts (37). Similar finding was reported in a case control
study conducted in India, which found women who had their first conception within one year of
their marriage to be more than 10 times at risk of developing PE (OR: 10.28, 95%, ClI: 5.76, 18.35)

compared to those who had their first conception after one year of marriage (10).



On the other hand, a cohort study conducted in United States of America indicated that duration
of cohabitation was not found to be associated with PE. The study did not support the immune
maladaptive theory of PE which states limited exposure to sperm and barrier contraceptive use
mostly common among women with PE compared with women without PE (28). Another cohort
study conducted in Ibadan, Nigeria, revealed a significant association was not found between PE
and duration of cohabitation though there was a decrease in the risk of developing gestational
hypertension (9). Similarly, the length of sexual cohabitation before conception was not found to
be associated with the frequency of PE among primigravida and multigravida women in a case-
control study conducted in Durban, South Africa (11). The study in South Africa has also revealed
that significant association was not found between SDCH and PE among nulliparous women,

though a significant association was reported among multiparous women (37).

Generally, there was disagreement among reviewed studies about the influence of duration of
cohabitation on PE. Some studies revealed that there is a significantly higher risk of PE among
women with short duration of cohabitation (15, 33). On the other hand, other studies revealed that
there is no significant association between SDCH and PE (9, 41). Some studies recommend further

studies to be done related to the duration of sexual cohabitation, contraception and PE (10, 28).

2.2 Obstetrics and Gynecologic Factors
PE is considered as the disease of nulliparous women. A cohort study conducted in Jerusalem
indicated that the odds of developing PE was found to be 2.58 times higher among women with a
first pregnancy (Adjusted OR: 2.58, 95%, CI: 2.23, 2.97) compared to multiparous women (39).
Similarly, the case control study in Egypt revealed that the odds of PE was found to be 2.16 times
higher among nulliparous women (OR: 2.16, 95%, CI: 1.18, 3.96) compared with multiparous

women (15).

The risk of PE during a subsequent pregnancy is also found to be dependent on the history of the
disease in the first pregnancy (25, 26). A systematic review of observational studies revealed that
women with a previous history of PE had 7.19 times higher risk of PE (unadjusted OR: 7.19 , 95%,
Cl:5.85, 8.83) compared with counterparts (42). Likewise, a cohort study of Swedish birth register
indicated that the risk of developing PE in second pregnancy was 14.7% and 1.1% for women with

and without PE in their first pregnancy respectively (25).
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A similar finding was reported in a case-control study conducted in selected facilities of Addis
Ababa; which found the risk of acquiring PE to be 4.28 times higher (AOR: 4.28, 95%, CI: 1.61,

11.43) among women with PE in previous pregnancy compared with women without PE (26).

Age of menarche is found to be a determinant factor for PE. A study conducted in India revealed
that the risk of having PE was found to be 13.17 times higher among women with age of menarche
less than 12 years (OR: 13.17: 95%, CI: 7.11, 24.39) compared to counterparts (10). A significantly
higher proportion of cases had a family history of PE (adjusted OR: 18.57, 95%,Cl: 1.93, 178.16)
compared with controls (23). Similarly, having multiple pregnancies (15, 23, 42), being
nulliparous (42, 43) and female sex fetuses (44) were found to be significant risk factors for PE.

Regarding gravidity and parity, those women who had previous births and abortions had a low risk
of acquiring PE compared with primigravida. According to mother and child cohort study of
Norway, one previous history of induced abortion reduces the risk of PE moderately (OR 0.84,
95%, CI: 0.69-1.02). Women with two or more induced abortions had a significantly lower risk
of PE (OR: 0.36, 95%, CI: 0.18-0.73) compared with women without abortion. The mechanism is
related to immunological changes induced by normal pregnancies interrupted in early pregnancy
periods which results in reduced risk of PE in subsequent pregnancies (45). A similar finding was
reported in an international multicounty prospective cohort study which found low risk of PE
among women who had history of one same partner miscarriage compared to counterparts (29).
However, a study conducted in Nigeria revealed that there was no difference in risk of PE among
women who had history of one previous miscarriage and those women who had no history of
miscarriage. Gestational age was mentioned as a reason for non-association between previous
abortion and PE since the majority of induced abortions in the study population were performed

in early first trimester (9).

With regards to the use of family planning, women who use different methods of contraceptives
had a different risk of developing PE. Women who used oral hormonal contraceptives had a
reduced risk of PE compared with those who did not use or who use barrier method of
contraceptives (30, 46). Individuals who used oral contraceptive before pregnancy had 50% low
risk of PE compared with never or former users (adjusted OR:0.6, 95%, CI: 0.3, 1.0).
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The mechanism of how oral hormonal contraceptive pills act to reduce PE is not clear. But, it is
presumed to be a vascular adaptation to estrogen and progesterone among previous oral
contraceptive users. PE is related to an adverse vascular reaction to the increased level of
progesterone and estrogen levels. Former users of oral hormonal contraceptive pills had vascular
adaptation to the increased estrogen and progesterone hormones which leads to reduced risk of PE
(30). Besides the above reasoning, low risk of PE among oral contraceptive users compared to
non-contraceptive users might be related to contraceptive effectiveness which leads to a long

duration of cohabitation.

On the other hand, women who use barrier contraceptives as family planning methods had
significantly higher risk of PE (P=0.007) compared with non-users (47). The explanation for the
increased risk of PE among barrier contraceptive users is presumed to be related to lack of exposure
to paternal sperm especially among nulliparous women and those who change partners. The
immunologic theory explains that PE is the result of abnormal placentation associated with an
immunologic reaction of the maternal antibody to fetal and placental antigens. Prolonged maternal
exposure to paternal antigen before pregnancy is required to develop adaptation to fetal and
placental antigens. However, women who use barrier contraceptives and those who change partner
have short periods of exposure to the paternal antigen which results in an immunologic reaction
leading to PE (27, 46, 47).

Though the majority of reviewed literature agreed on preventive effects of induced abortion on
PE, the influence of one previous abortion, different partner abortions, means of termination and
the gestations at which abortion happened has not been clearly understood (29, 45, 48).
2.3 Behavioral and Nutritional Factors

Alcohol drinking, cigarette smoking, coffee intake, inadequate exercise, high BMI, fruit, and
vegetable intake are behavioral and nutrition related factors which are associated with acquiring
of PE (2, 31, 35, 49, 50). A case control study in Bahir Dar revealed that the odds of developing
PE was found to be 1.78 times higher among women who drank coffee on daily basis (adjusted
OR: 1.78: 95%, CI: 1.20, 3.05) compared to those who did not take (35).



On the other hand, cigarette smoking and alcohol intake among pregnant women with and without
PE were reported to be 1.18% and 12% respectively in a facility based cross-sectional study
conducted in Arba Minch, Southern Ethiopia. Those women who found to drink alcohol had 8.06
times higher risk of acquiring PE (adjusted OR: 8.060, 95%, CI: 2.28, 18.51) compared with those
who did not drink alcohol (49). Studies indicated that women with a history of smoking had a low
risk of developing PE compared with women who did not smoke. Though the mechanism is not
fully understood, exposure to nicotine and carbon monoxide results stimulation of nitric oxide
production, lowering of anti-angiogenic factors and a decreased immune response have been
reported as possible explanations for the preventive effect (50). Nevertheless, smoking was not
found to be associated with PE in a large prospective cohort study conducted in North America
(43, 51).

The case control study in Egypt revealed that the odds of experiencing PE was found to be 2 times
higher among women who took much salty diet (OR: 1.99, 95%, CI: 1.02-3.91), high fat intake
(OR: 1.83, 95%, CI: 1.01-3.34) and no adequate fruits and vegetable intake (OR: 1.85, 95%, CI:
1.01-3.39) compared to counterparts (15). Similarly, those women who reported as having eaten
organic vegetable mostly had reduced risk of PE compared with those who take sometimes or

rarely in another study (52).

With regards to anthropometry, a high BMI or MUAC (Mid-Upper Arm Circumference) are found
to be significantly associated with the risk of developing PE. The case control study in New Delhi,
India revealed that those women who had BMI > 25kg/m? were found to be 5.86 times at a higher
risk of experiencing PE (adjusted OR: 5.86 , 95%, CI. 2.48-13.8) compared to women with counter
parts (23). Likewise, the odds of having PE was found to be 2.47 times higher (unadjusted OR:
2.47, 95%, CI: 1.66, 3.67) among women with BMI > 25kg/m? compared with counterparts (42).
The mechanism of how high body weight predispose to PE is related to increase pro-inflammatory
factors which results in an exaggerated inflammatory response (53). The hypothesis of high body
weight as a risk factor for PE was also supported by a study conducted in Bahir Dar city which
revealed the odds of developing PE to be 3.33 times higher among women with MUAC of > 25cm
(35).



Studies revealed that poor physical activity during pregnancy is significantly associated with risk
of acquiring PE (23, 54). Women with poor physical activity had 2.92 times high risk of having
PE (OR: 2.92,95%, CI: 1.02-8.7) compared with women who had adequate physical activity (23).
Generally quantification of behavioral factors has not been done in previous studies other than
assessing frequency (26, 35, 49).

2.4 Medical Risk Factors
Medical conditions such as diabetes mellitus (DM), chronic hypertension (CHTN), anemia and

urinary tract infection (UTIs) are medical factors which play a significant role in the risk of PE
(15, 55, 56).

A case control study in Egypt indicated that UTI, vaginosis, asymptomatic bacteriuria, DM, and
stress as a significant risk factors for PE (15). Likewise, subclinical infection is also found to be a
significant risk factor for PE in another study. The mechanism why infection is found to be a risk
factor for PE is related to increased production of cytokine which affects vascular endothelial
functions (55). Anemia during pregnancy is found to be a significant risk factor for PE. A study in
eastern Sudan revealed that the odds of acquiring PE was 3.6 times higher among women with
severe anemia (OR = 3.6, 95% CI: 1.4-9.1) compared with counterparts (56).The increased risk of
PE among women with severe anemia might be related to low ANC attendance, low

socioeconomic condition and poor health seeking behavior.

Studies indicated that family history of CHTN and DM were found to be a significant risk factor
for PE (31, 34). The study conducted in conducted at Dessie hospital revealed that the odds of
having PE was 7.19 (95%, CI: 3.4, 15.2) and 2.4 (95%, CI: 1.09, 5.6) times higher among women
who had family history of CHTN and DM respectively compared to counterparts (34). The study
in Bahir Dar also indicated that the risk of acquiring PE was found to be 11.16 (AOR; 95%, CI:
5.41,41.43) and 6.17 (AOR ;95%, CI: 2.11, 20.33), times higher among women who had a family
history of CHTN and DM respectively (31). Similarly, case control studies in India revealed that
women who had past history of CHTN and DM were found to be at high risk to develop PE
compared with those who did not have such medical problems (10, 23).
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Table 1: Summary of reviewed literatures and identified gaps

S/No | Study design and Sample Finding Gaps Remark
population size

1 -Cohort study (9) Not Cohabitation was -Nutritional
-Nulliparous women | mentioned | not significantly related factors

associated with PE | were not
Hazard ratio (1.07, | considered
95%, CI: 0.99-

1.15)

2 -Case control study | 291 Nulliparity as -Quantification Modest
-Women coming for | (97, 194) significant risk of behavioral control of
delivery (mixed factor for PE factors was not | confounding
parity )(26) (AOR: 2.68, 95% done factors

Cl: 1.38, 5.22) -Unmatched
design

3 -Case control 300 Odds of PE was 10 | -Age was not Further
-Mixed parity (100, 200) | times higher matched study
Parity controlled among cohabitation | -influence of recommend
(20 <12 months 10.28 | nutritional ed by

(95%, CI: 576, factors not controlling
18.35) considered FP and birth
interval

4 -Case control study | 240 Cohabitation of <6 | Unmatched
-Nulliparous women | (120, 120) | months was design and
27 common among limited sample

women with PE size.
(adjOR 2.64 , 95%
Cl:1.24, 5.79)

5 Case control study | 220 Short cohabitation | -Influence of Modest
Matched on parity (110,110) found to be nutrition not control of
(37) significant risk considered confounding

factor for PE -Age was not factors
among multiparous | matched

women but not

among nulliparous.

6 -Case control study | 453 Medical histories -Done among
-Mixed parity (151, 302) | and multiple mixed parity
Among ANC and pregnancy were -Different study
delivery service found to be population
users (31) significant risk

factors for PE.

Further studies were recommended about PE to be done among nulliparous women (10, 57). The
purpose of this study was to answer such issues by applying age-matched case-control study and
restricting study population to nulliparous women. Restricting parity could also help to avoid

major confounding factors such as parity, new paternity as well as birth interval.
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Conceptual Framework

The conceptual framework is organized based on reviewed literature. Risk factors which affect PE
are organized into four major categories; socioeconomic and demographic factors, obstetrics and
gynecologic factors, medical, behavioral and nutritional factors. As it can be observed, PE is at the
center of the conceptual framework and all arrows from the four major factors are pointing towards

the center to indicate the direct influences on PE.

Socioeconomic and demographic factors which affect PE includes the age of mother, place of
residence, economic status, marital status, duration of cohabitation, level of education and
occupation. The majority of socio-demographic variables correlate with other variables such as

obstetrics and gynecologic, medical, behavioral and nutritional factors.

Obstetrics and gynecologic factors which affect PE comprises age of menarche, previous abortion,
parity, antenatal care, iron intake, multiple pregnancies, family history of PE and contraceptive
use. On the other hand, medical factors which affect PE include diabetes mellitus, chronic
hypertension, urinary tract infections, and anemia. The broken arrow between obstetrics and
gynecologic factors and medical factors is to indicate that medical factors such as anemia, CHTN,
and UTlIs affect pregnancy outcomes (56). The broken arrows are used to indicate that the

relationship is either indirect or week evidence.

Like wises, behavioral and nutritional factors include alcohol intake, smoking, coffee intake, body
weight assessed by MUAC, vegetable, and fruit intake. As indicated by the broken arrow,
behavioral and nutritional factors such as alcohol use, smoking, vegetable intake and status of
physical activity can affect medical conditions such as DM, and CHTN (58).
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Figure 1: Conceptual frame-work revealing the relationship between preeclampsia and its
determinant factors among nulliparous women
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Research Questions and Hypothesis

1.

Research Questions
Does short duration of cohabitation play a role for the increased risk of preeclampsia

among nulliparous women?

How do obstetrics and gynecologic risk factors influence preeclampsia among
nulliparous women?
Does overweight predispose to increased risk of preeclampsia among nulliparous

women?

Hypothesis

Ho: Short duration of cohabitation is not a risk factor for preeclampsia among nulliparous
women

Ho: Previous abortion is not associated with reduced risk of preeclampsia among
nulliparous women

Ho: High body weight during pregnancy not is associated with increased risk of

preeclampsia among nulliparous women
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3. Objectives

3.1 General Objective

To assess the effect of duration of cohabitation, obstetrics and gynecologic, behavioral and
nutritional risk factors on preeclampsia among nulliparous women in selected public hospitals of
West Amhara Zones, Ethiopia

3.2 Specific Objectives

1. To determine the association between duration of sexual cohabitation and preeclampsia

among nulliparous women

2. To determine obstetrics and gynecologic risk factors associated with preeclampsia among

nulliparous women

3. To determine behavioral and nutritional factors associated with preeclampsia among

nulliparous women
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4. Methods and Materials
4.1 Study Area

The study was conducted in Amhara region. Amhara region is broadly divided in to two sub
regions western and Eastern Amhara region. The population of the region was estimated to be
more than 28 million in the mid-2018 (59). According to the 2018 report of Amhara Regional
Health Bureau, there were 76 hospitals, 906 health centers and 3,849 health posts in the region. Of
the total 76 hospitals, 62, 9 and 5 hospitals were primary, general, and referral general hospitals
respectively (60). The maternal and child health (MCH) service coverage of Amhara region is
similar to the national average but much lower than both developed agrarian and urban regions of
the country though the region has the highest contraceptive prevalence (47%) in the country
following Addis Ababa. The ANC and delivery service coverage of the region were found to be
67% and 27% respectively as per 2016 EDHS report. The region has the highest perinatal
mortality (44 per 1000 births) in the country (19).

Public hospitals of Bahir Dar and Debre Tabor towns were selected which are found in West
Amhara Zone. Bahir Dar town was purposively selected since there are two public hospitals; one
large referral/teaching hospital which provides a service for more than five million population
annually. On the other hand, Debre Tabor hospital was selected since there were relatively high
(more than 3000) institutional delivery services per annum. Inpatient and outpatient MCH services

are provided in the selected hospitals (60).

Bahir Dar which is the capital of Amhara National Regional state is one of the largest cities in
Ethiopia which is 565 km far from the capital Addis Ababa. According to Atlas of major cities in
Ethiopia, the population of Bahir Dar town is reported to be 348, 429 in 2017 (61). There are two
public hospitals (one referral and one district hospitals) and 11 health centers in the town. Felege
Hiwot Referral Hospital (FHRH) is a tertiary referral center which provides curative and
rehabilitative services for the population of the region and neighboring areas. Whereas, Addis
Alem Hospital (AAH) is a district hospital which provides preventive, curative and rehabilitative

health services for the population of the town and neighboring areas.
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On the other hand, Debre Tabor is the capital town of South Gondar Zone Administration which
is about 97 km east of the regional capital Bahir Dar and 666 km from the capital, Addis Ababa.
According to reports, the population of the town was estimated to be more than 195, 000 in 2018.
There are 3 health centers and one general hospital in the town. Debre Tabor General Hospital
(DTGH) is a public hospital which serves the population of the town and surrounding districts.
Though the hospital is a general hospital, it serves as a referral center for the surrounding district
hospitals (62). A hospital setting was selected for the study since most deliveries of PE patients
are conducted in the hospital level. Unless it is emergency, delivery of women with PE is
recommended to be managed at hospital level due to the difficulty of managing complications

related to the disease.
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Figure 2 : Map of the study areas

4.2 Study Period
The data collection was undertaken for three months from January 24 to April 24, 2018 in

obstetrics wards of the selected hospitals.
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4.3 Study Design

An age-matched case-control study design was employed on nulliparous women with and without
PE who attended delivery services at FHRH, AAH, and DTGH. Age was matching variable in our
study since there is variation in the risk of having PE between different age groups. Studies
indicated that women who found in extreme age are at risk to develop PE compared to other age
groups (10, 15, 39). With regards to matching criteria, cases and controls must be in the same five
year age groups.

Cases: - Those nulliparous women who were diagnosed as having increased BP with protein urea
irrespective of the severity of the diseases were considered as cases. BP > 140/90 mmHg on two
separate readings taken at least four hours apart or a single BP measurement of > 160/110 mmHg
and a proteinuria > 300mg per 24-hour urine collection or dipstick reading of 1+ occurred after
20 weeks of gestation among previously normotensive women (5) was the diagnostic criteria used
to recruit cases .

Controls: - Were age matched normotensive nulliparous women who came for delivery services
at the three hospitals. Controls were made to be similar with cases by age in a five year age group.
The selection of controls was made at each hospital from which cases are selected to control the

influence of context variation.

4.4 Source Population

All nulliparous pregnant women who were seeking delivery services at FHRH, AAH, and DTGH.
4.5 Study Population

Selected pregnant nulliparous women with and without PE coming for delivery services at the
selected three hospitals during the study period were the study population.

4.5.1 Study Unit

Individual pregnant nulliparous women with and without PE who received delivery services at the
selected three hospitals.

4.5.2 Inclusion Criteria

Those women who come for delivery of their first child; diagnosed with PE and those age-matched
controls were included. Since the study is conducted among nulliparous women, those women who
have had previous abortions were also included in the study. Women who fulfill the ACOG

diagnostic criteria of PE (5) after confirmed by a physician were included.
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Women with sign of impaired liver function as indicated by abnormally elevated blood
concentrations of liver enzymes were also considered as cases irrespective of the presence of

proteinuria after confirmed by laboratory investigations.

4.5.3 Exclusion Criteria
Those nulliparous women with known chronic hypertension history and severely ill to the extent

unable to respond to questions were excluded in the study.
4.6 Variables
4.6.1 Dependent Variable

PE is the outcome variable to be studied. It is diagnosed when there is increased BP and protein
urea occurred after 20 weeks of gestation irrespective of the severity of the disease after confirmed
by a physician.

4.6.2 Independent Variables

Duration of cohabitation, obstetrics and gynecologic, behavioral and nutritional factors are major
independent variables which affect PE in our study.

Duration of cohabitation is the period of sexual relationship with a partner before conception. The
variable was measured by history taking from the participants using last normal menstrual period
(LNMP) as a reference and counting back to the time of sexual initiation /marriage. For nulliparous
women who had a sexual relationship with physiologic father the current pregnancy before
marriage, the time of sexual initiation was used instead of marriage. For those women who did not
remember their LNMP, the start date of pregnancy was estimated by subtracting 280 days from
the date of delivery (63). Taking the calculated date as the start of pregnancy and counting back to

know the duration of sexual cohabitation.

Likewise, obstetrics and gynecologic characteristics are related to pregnancy, abortion, and family
planning. Obstetrics and gynecologic factors include; age at menarche, previous abortion,
antenatal care, multiple pregnancy, iron intake, family history of PE, and family planning methods.
Information about obstetrics and gynecologic variables was collected through interview using
structured questionnaires and review of client medical folders as confirmation mechanism. For
those participants who had no record about gestation of terminated pregnancy, participants self-

report was used to decide the gestational age of abortion.
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Studies indicated that those who had one abortion and those who had two or more had different
risk of PE. thus number of abortion is dichotomized as < 2 abortion and > 2 abortions (45).
Information about family planning methods was characterized by type (hormonal and barrier

methods of contraceptives).

Behavioral and nutritional risk factors are lifestyle variables which affect the health of an
individual. Smoking, alcohol intake, coffee intake, physical exercise, body weight measured by
MUAC, vegetable and fruit intake are behavioral and nutritional factors. Information about
behavioral and nutrition variables was collected by interview using questionnaires. Adequate
vegetable and fruit intake was considered for women who reported as they take vegetable and fruit
during pregnancy in a daily basis. Thus, vegetable and fruit intake was dichotomized as daily and
not daily (64). A minimum of at least one serving per week is considered as vegetable and fruit
intake in our study. Data about alcohol consumption was collected through an interview about the
type and the amount in milliliter by estimation of the materials used. Then the finding of alcohol
in milliliter was converted into standard unit based on the alcohol content of the drink. Alcohol
consumption of more than 1-2 standard units from 1-2 times a week is considered as high intake
for a pregnant woman which results in pregnancy complication (58). Taking the lower limit those
who consume more than 1 standard unit alcohol per week were considered as at risk of
complications developed from alcohol consumption during pregnancy. The formula used to

change ml of alcohol to a standard unit is presented below.

n mlx AV alcohol %
1000

Standard unit =

, Where n is the amount of alcohol drink in ml, AV is average

alcohol volume in percent.

With regards to coffee drink, intake of more than (300 mg) or > 4 four cups of coffee per drink is
a risk for pregnancy complications than frequency of drink (65). MUAC was used to assess obesity
Joverweight as an alternative to BMI due to its better accuracy of indicating actual body fat and its
stability during pregnancy, unlike BMI. MUAC is independent of pregnancy or lactation status
and therefore can be used as an effective indicator of women’s nutritional status throughout the
reproductive years (66). It is measured by a standard tape meter in the midway between the

olecranon of the elbow and the acromion process of the shoulder of the non-dominant arm.
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The MUAC cutoff point for obesity, overweight and underweight is found to be >31 c¢cm,>27cm
and < 23cm respectively (67, 68). However, the cutoff point can be different for different
countries. A MUAC cutoff point of < 23cm, 23-24.99cm, and > 25cm for underweight, normal

weight, and overweight/obesity respectively were used in our study (35).

On the other hand, socio-demographic and medical factors were treated as confounding factors in
this study. Socio-demographic variables include maternal age, marital status, place of residence,
economic status, level of education, and occupation. Information about socio-demographic
variables was collected by interview of participants using questionnaires. Marriage in under 20
years of age is found to be a risk factor for PE and is used as cutoff point in our study (10).
Similarly, medical factors include CHTN, anemia, UTIs, and DM. Clients' medical chart was
reviewed using prepared checklist in addition to interview to get information about medical
conditions of the study participants. Data about economic status was collected through an

interview about the monthly household income of the study participants.

4.7 Sample Size Determination
Double population proportion formula was used to calculate the sample size.

Sample size (n) = (r+l) (p* (1- p*) (Zp+ Z0/2)?
r(p1-p2)°
Where r =is ratio of control to cases, p*, average proportion of exposure among cases and controls,

p1, the proportion among cases, pz, the proportion among controls, Zg, standard normal variate
power, and Zoy2, level of significance taken at 95% confidence interval and 80% power (69). To
boost the power of the study, sample size was calculated for 11 variables which found to be

significantly associated with PE from previous studies.

Proportions among cases and controls were used to predict sample size and the minimum odds
ratio to be detected by the study. The variable which gave the largest sample size was taken as a
final sample size by adding 10% non-response rate. Open-Epi software was used to calculate
sample size at 95% confidence interval and 80% power. A 2:1 control to case ratio was used to

increase the power of the study.
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Table 2: Variables used for sample size calculation from previous studies

Auth | Proportion | Proport | Sample | Minimu | Total
Variables ors | of cases |ionof |[size modds | sample +
controls ratio 10%
NRR
1. Short duration of cohabitation | (27) | 45.6% 29.2% | 300 2.03 330
2. Vegetable intake (26) | 15.8% 5.8% 294 3.05 324
3 .Obesity (70) | 34% 19% 294 2.2 324
4. Coffee intake (71) | 82% 65% 242 2.45 266
5. Multiple pregnancy (26) | 17.9% 4.7% 186 4.24 205
6.Alcohol use (26) | 34.74% 11.05% | 104 4.29 115
7. No ANC follow up (26) | 40% 12.6% | 84 4.62 94
8. Age < 20 years (10) | 55% 24% 84 3.87 93
9. Previous abortion (45) |1.2% 23% 83 0.04 92
10. Family history of HTN (31) |34.4% 5.3% 59 9.37 65
11. Age of menarche<12Yrs (10) | 84% 28.5% | 26 13.17 29

Thus, the final sample size after adding 10% non-response rate was 330 participants; 220

controls and 110 cases.

4.8 Sampling Procedures

The calculated sample size was proportionally allocated to study hospitals based on delivery

caseload. Since PE is a rare disease and there was time constraint to get adequate sample size, all

cases of PE among nulliparous women who fulfill the inclusion criteria were included in the study.

Consecutive sampling technique was applied to select cases at the study facilities. For each PE

cases, two controls in the same five-year age group were selected. According to the 2016/17 report,

the total annual deliveries of the selected three hospitals were reported to be 10, 512. At mstitution
level, the annual number of deliveries reported were 5662, 1650 and 3200 at FHRH, AAH, and

DTGH respectively. Hence, the calculated sample 330 was proportionally allocated to the three

hospitals based on the number of deliveries reported at each facilty by taking 10,512 as
denominator. Based on this calculation, the allocated sample was 177, 51 and 102 for FHRH, AAH,

and DTGH respectively.
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Figure 3: Schematic presentation of sampling procedures
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4.9 Data Collection Procedures and Tools

Information about study variables was collected through face to face interview using structured
questionnaires and prepared checklist. With regards to anthropometry, MUAC of the participant
was taken at the end of each mterview session. Data collection was conducted by five BSc
midwives and supervision of data collection process was managed by two MSc clinical midwives.
Since the study has no professional related bias, midwives who were working in the delivery wards
of selected facilities were recruited for data collection to manage logistics related issues. The
Ethiopian demographic and health survey (EDHS) questionnaires were adapted to measure
socioeconomic and demographic, obstetrics and gynecologic, and behavioral characteristics of the
study participants. Some components were added to measure the influence of duration of
cohabitation and abortion-related variables which have been validated by studies conducted in
different countries (9, 10). The study tool was translated to Amharic language and then translated

back to the English language to check consistency.

The mterview was conducted six hours after delivery to ensure stabilization of the women
following birth. Moreover, those women without any complication are usually discharged six
hours following birth. Thus, in order to get appropriate age-matched controls for each case of PE,
the interview was conducted after six hours of birth for both cases and controls. Clients' medical
chart was reviewed to confirm the diagnosis, previous medical, and gynecologic conditions of the

study participants by the prepared checklist.
4.10 Data Quality Assurance

To ascertain data quality, a standard questionnaire was used by adapting tools from EDHS. Data
collection and supervision was undertaken by midwives who have experience in data collection
and supervision of a research project. To minimize measurement bias, two days training was given
to data collectors and supervisors; about how to fill the questionnaires & checklist, clarifications
of the whole study tools, variables, research ethics, field data management, and supervision.
Pretesting was conducted on 5% of the study sample and necessary corrections and modifications
were conducted on the study tools (as example frequency of substance use per week has changed
to per drink since there were women who drink less frequently). Since there is no risk of
contamination at a facility level, pretesting was conducted at the hospitals which were selected for

the study.
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Both cases and controls were selected in the same facility to minimize context variations. For the
sake of controlling age as confounding factor, an age-matched case-control study design was
employed. To further increase the power of the study, two age matched controls were selected for
each PE cases. Furthermore, continuous monitoring and follow up at time of data collection was
conducted by the principal investigator in addition to field data cleaning and editing. Regards to
MUAC measurement, inter and intra-rater measurement error was assessed before and at the
middle of data collection period. The value of relative technical error of measurement (relative
TEM) of MUAC was within the acceptable range 1.01% and 1.27% respectively for intra and
inter-rater measurement errors. Standard operating procedures (SOP) was prepared and used for

MUAC measurement.

4.11 Data Management and Analysis

The data was entered in a template prepared on Epi-Data version 3.1. An internal consistency
check was prepared on the template to minimize errors during data entry. Data cleaning was done
by running frequencies and cross-tabulating with the main outcome variables. The magnitude of
system missing and missing values during data collection was checked before initiation of further
analysis. Missing values were checked against hard copies of the collected data to correct it
accordingly. The data was exported to SPSS version 20 for analysis. The frequency of main
dependent and independent variables was run and appropriate recoding was done to ease
presentation. Descriptive statistics was used to explore the data in relation to relevant variables.
Tables and figures were used to present the frequency distribution of cases and controls by various
characteristics of study participants. Moreover, chi-square test was used to show significance
difference in PE across different characteristics of study participants. A threshold p value of less
< 0.05 was used to declare significance association between PE and its predictors in the chi-square
test. Since the study is matched case control study design, matched analysis (conditional logistic
regression analysis) was used. Hence, variables which were found to be associated with PE were
included in the conditional binary logistic regression. Furthermore, different variables including
duration of cohabitation, obstetric and gynecologic, behavioral, and nutritional factors were
included in the conditional multivariable logistic regression to single out the effect of each
covariate with PE. Multi-collinearity between independent variables was checked. The Hosmer-
Lemeshow goodness of fit test was used to assess the fitness of the final model. The model was fit
well with X2 =10.05 and P value of 0.262.
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Both crude and adjusted ORs were used in order to measure the strength and direction of
association of duration of cohabitation, obstetrics and gynecologic, behavioral, and nutritional risk
factors with PE among nulliparous women. A 95% confidence interval for crude and adjusted ORs
and a threshold p-value of <0.05 was used to decide significance of association.

4.12 Operational Definitions

Duration of cohabitation: - A period from marriage to the first conception with unprotected sexual
exposure with biological father of current pregnancy. The duration was calculated from the time
of sexual exposure to LNMP (last normal menstrual period).

Long duration of cohabitation: - Sexual exposure for > 12 months prior to conception. On the other
hand, short duration of cohabitation is sexual exposure of less than 12 months prior to conception
(10).

Preeclampsia:- The standard ACOG definition was used which define PE as BP > 140/90 mmHg
on two separate readings taken at least four hours apart or a single BP measurement of > 160/110
mmHg and a proteinuria > 300mg per 24-hour urine collection or dipstick reading of 1+ occurred
after 20 weeks of gestation among previously normotensive women (1). Since eclampsia is the
complication of PE, women diagnosed with eclampsia were also considered as PE in this study.
Nulliparous women: - women who never give viable fetus. For this particular study, women who
had previous abortion/s irrespective of the means of termination were also considered.

Abortion: - Termination of pregnancy before 28 weeks of gestation was considered as abortion in
this study. Dichotomized as > 2 abortions and < 2 abortion (45).

Behavioral factors: - Factors related to exercise, and substance use such as smoking, alcohol, and
coffee intake.

Obesity:- Measured by MUAC of the pregnant women and MUAC of > 25 cm was taken as cutoff
point for obesity in our study (35).

High alcohol drink:- High alcohol drink was considered if pregnant women take > 1 standard unit
per week during pregnancy (58).

High caffeine intake:- Was considered if pregnant women reported of taking more than 300 mg
caffeine which is equivalent to > 4 cups of coffee per day (72).

Healthy diet- Healthy diet was defined as taking foods of mainly plant based foods such as
vegetables and fruits (64).
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Vegetable and fruit intake:- Vegetable and fruit intake is recommended to be taken daily as per
WHO recommendation. Thus vegetable and fruit intake was dichotomized as daily intake and no
daily intake (64).

Low hemoglobin level- Low Hgb is defined as a pregnancy Hgb level of < 11 mg/dl which

indicates anemia during pregnancy (73).

4.13 Ethical Considerations

Ethical clearance and letter of approval were obtained from the School of Public Health (SPH),
Research Ethics Committee (REC), College of Health Sciences (CHS), Addis Ababa University
(AAU). Similarly, letter of permission was obtained from Amhara National Regional State Health
Bureau and administrative bodies of the selected hospitals. The purpose of the study was described
and informed consent was obtained from each study participant prior to the commencement of data
collection. Confidentiality of information received from the study participants was maintained by
using codes rather than the name of participants during data collection procedures. Participants
were informed that participation is fully voluntary and so that they can terminate the participation
at any stage of the interview if they do not want to continue. Post interview health information was
provided for participants who were practicing unhealthy behaviors. The study did not inflict on

study participants except disturbing mothers after the trauma of delivery.
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5. Result
5.1 Descriptive Analysis

Socio-demographic Characteristics of the Study Participants

From the total of 330 nulliparous women who came for delivery services at FHRH, AAH, and
DTGH, 9 participants, were excluded in the study (3 cases and 6 controls) due to failure to get age-
matched controls. Thus, a total of 321 age-matched nulliparous women (107 cases and 214

controls) were enrolled in the study giving a response rate of 97.27% for both cases and controls.

Age was the matching variable in our study and five year age group was used for matching. The
median age of the study participant was 23 years. The proportion of ages 15-19, 20-24, 25-29, 30-
34 years were found to be 31.3%, 29.4%, 30.0% and 9.3% respectively.

With respects to age at marriage, more than half, 57 (53.3%) of cases and 94 (43.9%) controls
were engaged into marriage under 20 years of age. With regards to place of residents, more cases
44 (41.1%) than controls 66 (30.8%) were rural residents. The majority, 94 (87.9%) cases, and 200
(93.5%) controls were in union. Whereas, the rest 13 (12.2%) cases and 14 (6.5%) controls were

not in union; either never married, widowed or separated.

Of the total study participants, a high proportion of cases 55 (51.4%) had a duration of sexual
cohabitation less than 12 months compared to controls 36 (16.8%). High variability in duration of
cohabitation has been observed among cases and controls. The median duration of cohabitation
among cases and controls were found to be 11 months and 20 months respectively. Interquartile
range of duration of cohabitation was found to be 18 months and 12.25 months among cases and

controls respectively.

With regards to education, 45 (42.1%) of cases and 46 (21.5%) controls never attended any
education. On the other hand, 28 (26.2%) and 99 (46.3%) of cases and controls respectively had
attended secondary education or above. The median monthly household income of the study
participants was 3000 ETB. More than half, 60 (56.1%) of cases and 98 (45.8%) controls had a
monthly household income of less than the median income. The detail of the socio-demographic

characteristics of the study participants is presented in the following table.
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Table 3: Socio-demographic characteristics of nulliparous women attended delivery services in
selected hospitals of West Amhara Zones, Ethiopia, 2018

Variables Cases Controls Chi-square(X?) | P- value
Number (%) Numbers (%)

Residence:

Urban 63(58.9) 148(69.2) 3.347 0.067

Rural 44(41.1) 66(30.8)

Marital status

Currently in union 94 (87.9) 200 (93.5) 2.912 0.088

Not in union 13 (12.1) 14 (6.5)

Age at marriage

< 20 years old 57(53.3) 94(43.9) 2.501 0.114

>20 years old 50(46.7) 120(56.1)

Cohabitation

<12 months 55 (51.4) 36 (16.8) 41.992 0.000

> 12 months 52 (48.6) 178 (83.2)

Education attended

No education 45 (42.1) 46 (21.5)

Primary/informal 30 (28.0) 69 (32.2)

Secondary 15 (14.0) 55 (25.7) 16.330 0.001

Higher Education. 17 (15.9) 44 (20.6)

Main Occupation

Housewife 27(25.2) 52(24.3)

Student 5(4.7) 8(3.7) 9.902 0.078

Private business 16(15.0) 56(26.2)

Farmer 39(36.4) 49(22.9)

Handcraft work 5(4.7) 9(4.20)

Employed 15(14.0) 40(18.7)

Adult female in a family

Yes 16 (15.0) 46(21.5) 1.959 0.162

No 91 (85.0) 168 (78.5)

Education attended

No education 33 (30.8) 41 (19.2)

Primary/informal 28 (26.2) 50 (23.4) 7.396 0.06

Secondary 26 (24.3) 66 (30.8)

Higher Education. 20 (18.7) 57 (26.6)

Monthly income

<3000 ETB 60 (56.1) 98 (45.8) 3.016 0.082

>3000ETB 47 (43.9) 116 (54.2)
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Obstetrics and Gynecologic Characteristics of the Study Participants

Women who had planned pregnancy had better health-seeking behavior and better pregnancy
outcomes. Of the total study participants, high proportions of cases 32 (29.9%) had unplanned
pregnancy compared to controls 21 (9.8%). With regards to ANC follow up, 72 (67.3%) cases and
188 (88.0%) of controls had at least one ANC visit during the recent pregnancy. Only 15 (20.8%)

of cases and 63 (33.5%) of controls had four or more visits during pregnancy.

A high proportion of cases and controls had a birth of a male baby which was reported among 52
(53.1%) of cases and 110 110 (52.6%) of controls. While, female births were registered among 46
(46.9%) cases and 99 (47.4%) controls.

Based on participants' self-report, a high number of women with PE 28 (38.9%) did not receive
counseling about nutrition during ANC follow up compared with women without PE, 25 (13.3%).
A high proportion, 59 (81.9%) of cases and 169 (89.9%) of controls have reported as they take
iron folate during pregnancy. On the other hand, about 17 (15.9%) cases and 20 (9.3%) controls

had age of menarche less than 12 years.

Overall previous history of abortion was found to be comparable among cases and controls.
Sixteen (15.0%) cases and 38 (17.8%) controls had a history of abortion in previous pregnancies.
Variation among cases and controls has been observed related to the type and paternity of the

abortion.

Of the total study participants, 142 (66.4%) controls, and 59 (55.1%) cases have reported as they

use any modern contraceptive in the last two years prior to recent pregnancy.
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Table 4: Obstetrics and Gynecologic characteristics of nulliparous women attending delivery

services in selected hospitals of West Amhara Zones, Ethiopia, 2018

Variables Cases Controls Chi-square P value
Number Number (%) (x?)
(%)
Planned pregnancy
Yes by then 65 (60.7) 169 (79.0) 20.929 0.000
Yes latter 10 (9.3) 24 (11.2)
No 32 (29.9) 21 (9.8)
No of ANC visits
1-3 57 (79.2) 119 (63.3) 5.995 0.014
> 4 visits 15 (20.8) 69 (36.7)
Iron intake : Yes 59 (81.9) 169 (89.9) 3.048 0.081
No 13 (18.1) 19 (10.1)
Iron intake
< 3months 46 (80.7) 119 (70.4) 2.289 0.130
>3 months 11 (19.3) 50 (29.6)
Advise at ANC
Yes 44 (61.1) 163 (86.7) 21.008 0.000
No 28 (38.9) | 25(13.3)
Multiple pregnancy
Yes 9(8.4) 5(2.3) 6.311 0.012
No 98 (91.6) 209 (97.7)
Sex of child in singleton
birth 52 (53.1) 110 (52.6) 0.005 0.944
Male 46 (46.9) 99 (47.4)
Female
Abortion history
Yes 16 (15.0) 38 (17.8) 401 0.527
No 91 (85.0) 176 (82.2)
Age at menarche
< 12 years 17 (15.9) 20 (9.3) 2.994 0.084
> 12 years 90 (84.1) 194 (90.7)
Abortion Number
< 2 abortion 11 (68.8) 33 (86.8) 2.442 0.118
> 2 abortions 5(31.2) 5(13.2)
FP methods used
Non users 41 (38.3) 78 (36.4) 11.295 0.004
Hormonal methods 50 (46.7) 126 (58.9)
Condom 16 (15.0) 10 (4.7)
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There was significant variation among cases and controls with regards to having ANC visits in
95% confidence bar graph.

120.00%

100.00%

80.00%

60.00%

| ]

Percent

=}
~
(7% ]
=
=]
o

40.00%

20.00%

0.00%

Antenatal care visit

B preeclampsia M No preeclampsia

Figure 4: Antenatal care visits among nulliparous women who received delivery services in
selected hospitals of West Amhara Zones, Ethiopia, 2018

With regards to ANC follow-up, 67.3% of cases and 87.9% of controls were reported as they
have ANC follow-up during the recent pregnancy.

60.00%
50.00%

40.00%

30.00%

Percent

20.00% \\ Eeeplss
o \\\\ 34.70%§ = 37.80%
0:00% &\\\\

First Antenatal care < 16 weeks

K preeclampsia B No preeclampsia

Figure 5: Timing of first antenatal care among nulliparous women who came for delivery

services at selected hospitals of West Amhara Zones, Ethiopia, 2018
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There was no significant variation among cases and controls on the timing of first antenatal care.
Only, 25 (34.7%) and 71 (37.8%) of cases and controls respectively had a first antenatal contact

at or before 16 weeks of pregnancy.
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Figure 6: Abortion with type among nulliparous women who attended delivery services in
selected hospitals of West Amhara Zones, Ethiopia, 2018

Among participants who have had a history of previous abortions, more than half, 10 (62.5%) of
the abortions among cases were spontaneous abortions compared with controls 16 (42.1%).
Whereas, induced abortion was reported to be 6 (37.5%) and 22(57.9%) among cases and controls
respectively.
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Figure 7: Same partner abortion among nulliparous women who received delivery services in
selected hospitals of West Amhara Zones, Ethiopia, 2018
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Same partner abortion was found to be low among cases compared with controls. Of the total
respondents who had previous abortions, 7 (43.8%) and 25 (65.8%) were same partner abortions

among cases and controls respectively.
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Figure 8: Methods of family planning used among nulliparous women who received delivery
services in selected hospitals of West Amhara Zones, Ethiopia, 2018

There was no significant difference between cases and controls with respect to utilization of family
planning methods. Forty-one (38.32%) cases and 78 (36.45%) controls did not use any modern
contraceptives in the last two years prior to the recent pregnancy. The majority, 33 (30.84%) cases
and 78 (36.45%) of controls were reported as they use an injectable method of family planning.
On the other hand, 16 (14.95%) of cases and 10 (4.67%) of controls used condom as a method of
family planning.
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Behavioral Characteristics of the Study Participants

With regards to behavioral characteristics, 47 (43.9%) of cases and 58 (27.1%) controls have
reported as they drink alcohol during pregnancy. Of the total study participants who drank alcohol,
38 (80.9%) of cases and 42 (72.4%) controls reported as they drink alcohol at least on a weekly
basis. Similarly, 41 (87.2%) those cases and 49 (84.5%) controls drank more than one standard

unit of alcohol per drink.

Coffee was found to be the most commonly utilized substance during pregnancy in our study.
Based on self-report of the study participants, 88 (82.2%) of cases and 159 (74.3%) of controls
have reported that they drink coffee during pregnancy. With regards to frequency of drink, 27
(30.7%) cases and 33 (20.8%) controls drank coffee on daily bases. Moreover, 17 (19.3%) and 10

(6.3%) cases and controls respectively reported as they drink four or more cups of coffee per drink.

About 73 (68.2%) of cases and 184 (86.0%) of controls have reported that they took vegetable
during pregnancy. Similarly, 50 (46.7%) cases and 138 (64.5%) controls were using fruits during
pregnancy. Only small proportion of cases and controls reported as they include vegetables and
fruits in their diet on daily basis. With regards to physical exercise, 35 (32.7%) cases and 93
(43.5%) controls reported as they perform physical exercise.

With respects to anthropometry, a high proportion of cases 52 (48.6%) had MUAC = 25cm
compared with counterparts 23 (10.7%).
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Table 5: Behavioral and Nutritional characteristics of nulliparous women attending delivery

services in selected hospitals of West Amhara Zones, Ethiopia, 2018

Variables Cases Controls Chi-square | P value
Numbers (%) | Numbers (%) (x?)

Alcohol drink

Yes 47 (43.9) 58 (27.1) 9.171 0.002

No 60 (56.1) 156 (72.9)

Frequency of alcohol use

< once a week 9(19.1) 16 (27.6) 1.019 0.313

1-7 days a week 38 (80.9) 42 (72.4)

Quantity of Alcohol used

< 1 stand. unit 6 (12.8) 9 (15.5) .160 0.689

> 1 stand. Unit 41 (87.2) 49 (84.5)

Coffee intake

Yes 88 (82.2) 159 (74.3) 2.538 0.111

No 19 (17.8) 55 (25.7)

Coffee drink per week

Not daily 61 (69.3) 126 (79.2) 3.035 0.081

Daily 27 (30.7) 33 (20.8)

Average coffee per drink

<4 cups 71(80.7) 149 (93.7) 9.877 0.002

> 4 cups 17 (19.3) 10 (6.3)

Vegetable intake

Yes 73 (68.2) 184 (86.0) 14.091 0.000

No 34 (31.8) 30 (14.0)

Vegetable/week

Not daily 64 (87.7) 159 (86.4) 072 0.788

Daily 9 (12.3) 25 (13.6)

Fruit intake

Yes 50 (46.7) 138 (64.5) 9.269 0.002

No 57 (53.3) 76 (35.5)

Fruit /week

Not daily 45 (90.0) 124 (89.9) .001 0.977

Daily 5 (10.0) 14 (10.1)

Exercise

Yes 35 (32.7) 93 (43.5) 3.437 0.064

No 72 (67.3) 121 (56.5)

Frequency of exercise

Not daily 28 (80.0) 73 (78.5)

Daily 7 (20.0) 20 (21.5) .035 0.852

MUAC

<25cm 55 (51.4) 191 (89.3) 57.075 0.000

> 25cm 52 (48.6) 23 (10.7)
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Medical Characteristics of Study Participants

With regards to medical characteristics of the study participants, 20 (18.7%) of cases and 7 (3.3%)
of controls had family history of HTN. Similarly, 5 (4.7%) of cases and 6 (2.8%) of controls have
reported as they have family history of PE. High proportion of cases, 18 (16.8%) had history of
UTI during the recent pregnancy compared with controls, 10 (4.7%). The detail is presented in the
table below.

Table 6: Medical conditions among nulliparous women who came for delivery services in
selected hospitals of West Amhara Zones, Ethiopia, 2018

Variables Cases Controls Chi-square P value
Numbers (%) | Numbers (%) 02)

Family history of HTN

ves 20 (18.7) 7(33) 22.019 0.000

No 87 (81.3) 207 (96.7)

Family history of PE

Yes 5(4.7) 6 (2.8) 0.753 0.386

No 102 (95.3) 208 (97.2)

Family history of DM

Yes 11 (10.3) 10 (4.7) 3.669 0.055

No 96 (89.7) 204 (95.3)

UTI in recent pregnancy

No 89 (83.2) 204 (95.3)

Hgb level

>11 mg/dI 96 (89.7) 195 (91.1)
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5.2 Association of different Characteristics of women with preeclampsia

First of all, a comparison was done on socio-demographic, obstetrics and gynecologic, behavioral,
and nutritional factors among cases and controls. Difference between cases and controls were
analyzed by using chi-square test. Then variables which found to be statistically significant with
PE in the chi-square test were entered in the conditional bivariable and multivariable logistic

regression analysis to identify the independent predictors of PE among the study participants.

Variables such as short duration of cohabitation, unplanned pregnancy, education status, number
of ANC, nutritional counseling during pregnancy, multiple pregnancy, barrier contraceptive use,
alcohol drink, coffee intake of more than 4 cups per drink, vegetable intake, fruit intake, high
MUAC, family history of HTN, and UTIs were found to be significantly associated with PE in the

conditional binary logistic regression analysis. Such variables were included in the final model.

Participants who had a short duration of cohabitation were at high risk to develop PE. The
conditional multivariable analysis indicated that nulliparous women who had a duration of
cohabitation of less than 12 months were 2 times at risk to develop PE compared with women
with duration of cohabitation > 12 months (AOR: 2.13, 95% CI: 1.10, 4.11).

With respects to educational status of the study participants, having no education was found to be
a statistically significant risk factor for PE. The conditional bivariable analysis indicated that the
odds of developing PE was found to be 1.84 times higher among women with no education
compared with women with some education (COR: 1.84, 95%, CI: 1.03, 3.29). However, the

association is vanished when adjusted for confounders.

Nulliparous women who had unplanned pregnancy were found to be at risk to dewvelop PE
compared with those who had planned pregnancy by then or sometimes later. The odds of
dewveloping PE was found to be 2.4 times higher among women had unplanned pregnancy
compared with counterparts (AOR: 2.35, 95% CI: 1.01, 5.52). Similarly, obstetrics related
characteristics such as the number of ANC, nutritional counseling during ANC visits, and multiple
pregnancy were found to be statistically significant with PE. The conditional bivariable analysis
indicated that women who had frequent ANC visit had a low risk of experiencing PE compared
with control counterparts (COR: 0.51, 95%, CI: 0.29, 0.92) even though the significance of

association does not persist in the conditional multiple logistic regression analysis.
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Receiving nutritional counseling during ANC follow-up was found to be independently associated
with PE in the conditional multiple logistic regression. The odds of developing PE was found to
be lower among women who receive ANC counseling compared to those who did not receive
counseling (AOR: 0.52, 95%, CI: 0.29, 0.96). Similarly, participants who had multiple pregnancy
were found to be at high risk to develop PE in the conditional bivariable analysis (COR: 1.97,
95%, CI: 1.03, 3.78). However, the association disappeared when adjusted for confounders. Users
of hormonal family planning methods are less likely to develop PE compared to non-users or users
of barrier methods. The conditional binary logistic regression analysis indicated that women who
reported to use barrier methods of family planning prior to pregnancy were at risk to experience
PE compared to hormonal contraceptive users or non-users of family planning (COR: 1.82, 95%,
Cl: 1.00, 3.33)

With regards to behavioral and nutritional characteristics, the conditional bivariable analysis
identified that, alcohol drinking and taking more than 4 cups of coffee per drink as significant risk
factors to develop PE (COR: 1.65, 95%, CI: 1.12, 2.43) and (COR: 1.96, 95%,Cl: 1.14, 3.37)
respectively. However, both factors were not found to be statistically significant when adjusted for
confounders. On the other hand, vegetable and fruit intake during pregnancy were found to be
significantly associated with PE. The conditional multiple logistic regression analysis identified
that nulliparous women who include vegetables and fruits in their diet had low risk of acquiring
PE compared with those who did not (AOR: 0.42, 95%, CI: 0.22, 0.82) and (AOR: 0.45, 95%, CI:
0.24, 0.87) respectively.

With regards to anthropometry, the conditional multiple logistic regression analysis revealed that
nulliparous women who had MUAC >25 cm were at high risk to develop PE compared with
counterparts. The odds of acquiring PE was found to be 2 times higher among women with MUAC
of >25 cm compared with women who had MUAC < 25cm (AOR: 2.00, 95%, CI: 1.10, 3.63).

A family history of HTN and UTIs were medical factors found to be significantly associated with
PE in the crude analysis in our study (COR: 2.18, 95%, Cl: 1.29, 3.68) and (COR: 2.12, 95%, CI:
1.28, 3.52) respectively. Nevertheless, the association did not persist in both medical factors when

adjusted for confounders.
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Table 7: Conditional multivariable logistic regression analysis of risk factors on preeclampsia
among nulliparous women who attended delivery services in selected hospitals of West Amhara
Zones, Ethiopia, 2018

Variables Cases Controls COR at 95%, ClI | AOR 95%, CI
Cohabitation:
<12months 55 (51.4) 36 (16.8) 2.80(1.90,4.13) | 2.13(1.10,4.11)*
> 12 months 52 (48.6) 178 (83.2) 1 1
Education
No education 45 (42.1) 46 (21.5) 1.84 (1.03,3.29) | 1.05(0.50, 2.23)
Primary/informal 30 (28.0) 69 (32.2) 1.11 (0.60, 2.05) | 1.02 (0.38, 2.74)
Secondary 15 (14.0) 55 (25.7) 0.79 (0.39, 1.60) | 1.31(0.48, 3.56)
Higher Education. 17 (15.9) 44 (20.6) 1 1
Planned pregnancy
Yes by then 65 (60.7) 169 (79.0) 1 1
Yes latter 10 (9.3) 24 (11.2) 1.13(0.57,2.24) | 1.560 (0.56 ,4.39)
No 32 (29.9) 21 (9.8) 2.31(1.48,3.60) | 2.354(1.01, 5.52)*
No of ANC : 1-3visits | 57 (79.2) 119 (63.3) 1 1
> 4 visits | 15 (20.8) 69 (36.7) 0.51(0.29,0.92) | 0.59 (0.26, 1.31)
Nutritional counseling
Yes 44 (61.1) 163 (86.7) 0.45(0.27,0.73) | 0.52 (0.29, 0.96)*
No 28 (38.9) | 25(13.3) 1 1
Multiple Px.  Yes 9(8.4) 5(2.3) 2.02 (1.02,4.01) |1.11(0.36, 3.39)
No 98 (91.6) 209 (97.7) 1 1
Family planning
Non users 41 (38.3) 78 (36.4) 1 1
Hormonal users | 50 (46.7) 126 (58.9) 0.82 (0.53,1.26) | 0.74 (0.35, 1.58)
Barrier users 16 (15.0) 10 (4.7) 1.82 (1.00, 3.33) | 1.34(0.41, 3.15)
Alcohol drink: Yes 47 (43.9) 58 (27.1) 1.65(1.12,2.43) | 1.29(0.72,2.34)
No 60 (56.1) 156 (72.9) 1 1
Coffee per drink
<4 cups 71(80.7) 149 (93.7) 1 1
> 4 cups 17 (19.3) 10 (6.3) 1.96 (1,14, 3.37) | 1.67 (0.69, 4.05)
Vegetable intake : Yes | 73 (68.2) 184 (86.0) 0.53 (0.35,0.80) | 0.42(0.22, 0.82)*
No | 34(31.8) 30 (14.0) 1 1
Fruit intake : Yes 50 (46.7) 138 (64.5) 0.62 (0.42,0.91) | 0.45(0.24,0.87)*
No 57 (53.3) 76 (35.5) 1 1
MUAC: <25cm 55 (51.4) 191 (89.3) 1 1
> 25cm 52 (48.6) 23 (10.7) 3.10 (2.12,4.53) | 2.00(1.10, 3.63)*
Family history of HTN
Yes 20 (18.7) 7(3.3) 2.18(1.29,3.68) | 2.10(0.96, 4.61)
No 87 (81.3) 207 (96.7) 1 1
UTIs : Yes 18 (16.8) 10 (4.7) 2.12 (1.28,3.52) | 1.34(0.40, 3.25)
No 89 (83.2) | 204 (95.3) 1 1

* Significant at P< 0.05, 1 = reference, COR: crude odds ratio, AOR: adjusted odds ratio
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6. Discussion

This study attempted to assess the effect of duration of cohabitation, obstetrics and gynecologic,
behavioral, and nutritional factors on PE among nulliparous women who came for delivery
services in the selected hospitals of West Amhara Zones, Ethiopia. We found that short duration
of cohabitation, unplanned pregnancy, and high body weight as a significant risk factor for PE. On
the other hand, receiving nutritional counseling during ANC visits, vegetable, and fruit intake were

found to be protective factors for PE in the final model.

High proportions of cases had a short duration of cohabitation 55 (51.4%) compared to controls
36 (16.8%). The difference was found to be higher between cases and controls in our study in
contrast to the study done Kashan, Iran (27) which found 45.6% and 29.2% among cases and
controls respectively. Variation of the sample size could explain the disparity since that study was
done among 240 women unlike ours. Sociocultural variation and difference in the level of
awareness of the study participants may also explain the discrepancy. The odds of acquiring PE
was 2 times higher among women who had a short duration of cohabitation compared to women
with long duration of cohabitation (AOR: 2.13, 95% CI: 1.10, 4.11). The justification for this may
be attributed to lack of adaptation of maternal antibody to the paternal antigen (8, 74) which results
in inflammation, abnormal placentation, and placental hypoxia. Women who had a long duration
of cohabitation have a chance to develop immunologic tolerance to the paternal antigen (11).
Delaying pregnancy for at least a year may also have health advantage to accumulate wealth, to
get ready psychologically and to plan the pregnancy which ensure family stability. The finding is
supported by the studies conducted in India (10), Egypt (15) and a multicounty country study
conducted in New Zealand, Australia, United Kingdom; and Republic of Ireland (29) which
reported a high risk of PE among women with duration of cohabitation less than 12 months
compared with counterparts. The justification for the similarity might be related to the similarity
of factors assessed and the study setting in which the aforementioned studies were conducted in a
hospital setting. However, the finding of our study is not in agreement with other studies
conducted in Nigeria (9) and South Africa (11) which found no significant relationship between
short duration of cohabitation and the risk of acquiring PE. The justification for the discrepancy

might be due to the difference in the study population and study design.
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The Nigerian study was a prospective cohort study and relatively small number of participants
with PE could explain the variation. Similarly, South African study was a case control study

conducted among 200 women with mixed parity unlike our study.

Nutritional counseling during ANC visit was found to be significantly associated with PE in the
conditional multivariable logistic regression analysis. Women who receive nutritional counseling
during ANC follow-up had nearly half reduced risk of experiencing PE compared with
counterparts (AOR: 0.52, 95%, CI: 0.29, 0.96). The possible justification is women who receive
nutritional counseling can follow healthy diet compared with those who did not get advice. The
finding of our study is in line with the study conducted in selected facilities of Addis Ababa which
revealed women who receive nutritional counseling during ANC visits had a low risk of acquiring
PE (26). The justification for consistency of the finding may be related to the resemblance of study
design and study setting. The study in Addis Ababa was a case-control study and conducted in a

hospital setting similar to our study.

Likewise, the odds of experiencing PE was 2.35 times higher among women who had unplanned
pregnancy compared with counterparts (AOR: 2.35, 95%, CI. 1.01, 5.52). The high risk of
experiencing PE among women with an unplanned pregnancy may be related to poor health-
seeking behavior and low decision making power. Those women who had an unplanned pregnancy
are usually young women who have no decision making power which leads poor health-seeking
behavior. The finding of our study is not supported by the study done in Addis Ababa which found
no statistically significant difference on the risk of PE among women with unplanned pregnancy
compared with counterparts (26). This could be due to variation in the study population in which
the study in Addis Ababa was done among women with mixed parity in contrast to our study.
Multiparous women might have better decision making power and experience to delay pregnancy
compared to young women. Moreover, the contextual difference among study areas could also
explicate the variation in which accessibility of health facilities and level of awareness of people
in Addis Ababa may be different compared with regions. Besides reducing the risk of developing
PE, encouraging women to plan pregnancy can improve the health of the mother as well as the
fetus by reducing the risk of post-partum hemorrhage, LBW, and PTB which are greatly related to
PE. Consequently, reducing unplanned pregnancy is important to improve the national new born
and child survival strategy by reducing the risks of new born mortality (17).
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Consistent with previous studies (52, 71), consumption of vegetable and fruit during pregnancy
were found to be significantly associated with PE in this study. The odds of developing PE was
found to be low among women who reported to include vegetable and fruits in their diet (AOR:
0.42, 95%, CI. 0.22, 0.82) and (AOR: 0.45, 95%, CI. 0.24, 0.87) respectively. The possible
justification for the similarity with other studies may be due to the similarity of factors assessed
and study setting. The studies tried to assess the influence organic foods (organic fruits and
vegetables) on PE and were conducted in a hospital setting. Incorporating vegetables and fruits in
a daily diet during pregnancy has numerous benefits for the mother as well as the growing fetus.
The existence of abundant antioxidants, vitamins, minerals, and dietary fiber in vegetable and fruit
is stated to be one of the mechanisms for reduced risk of PE among vegetable and fruit users (71).
Pregnancy is a period when most women are highly motivated for dietary advice. Thus, providing
counseling on a healthy diet during pregnancy could be more efficient than other periods. Dietary
changes have also low cost and low risk compared with medical interventions, and even a moderate
increase in intakes of vegetables and fruits may have public health importance (75). Taking healthy
diet is important to improve birth outcomes by improving the development the growing fetus in

utero and reducing the risk of growth flattering in latter ages (76).

Likewise, high body weight was found to be significantly associated with the risk of acquiring PE.
The conditional muktiple logistic regression analysis indicated that the odds of developing PE was
found to be 2 times higher among nulliparous women with MUAC > 25cm compared with
counterparts (AOR: 2.00, 95%, CI: 1.10, 3.63). The possible explanation how high body weight
predisposes to PE is related to increased pro-inflammatory factors which result in an exaggerated
inflammatory response (53). Our study is supported by studies conducted in Bahir Dar, Ethiopia
(35) and New Delhi, India (23). The justification for consistency of the finding is related to the
similarity of the study setting in which hospital setting was used in those studies. Besides,
BMI/MUAC was used to assess obesity like our study. Maintaining appropriate body weight has
a dual benefit in reducing the risk of developing chronic medical illnesses such as DM and CHTN
in parallel to decreasing the risk of PE. Encouraging preventive strategies of PE and practicing
preventive practices is important to achieve the national MNCH strategy which is designed to

reduce maternal ,newborn and child morbidity & mortality (18).
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Chronic medical illnesses are the growing public health problems in Ethiopia. Hence, maintaining
appropriate body weight is also significant to achieve national non-communicable disease control

strategy (77).

On the other hand, the frequency of ANC visits, multiple pregnancy, barrier contraceptive use,
alcohol drink, coffee intake of more than 4 cups per drink, family history of HTN, and UTIs were
variables not found to be statistically significant with PE after adjusted for confounders in this
study. Nulliparous women who had frequent ANC visits had a low risk of acquiring PE compared
with those who did not have frequent ANC visits in the crude analysis (COR: 0.51, 95%, CI. 0.29,
0.92) even though the association is vanishes when adjusted for confounders. The finding of our
study is not supported by the study conducted in Bahir Dar (31). This variation could be explained
by the difference in study design and population in which the study in Bahir Dar was unmatched
case-control design and done among women who came for ANC visits as well as delivery services
in contrast to our study. Similarly, the conditional multivariable analysis showed that statistically
significant difference was not found between cases and controls related to multiple pregnancy
(AOR: 1.11, 95%, CI, 0.36, 3.39) despite a significant association was found in the crude analysis.
The finding is not supported by previous studies (15, 26, 31). The disagreement with previous
studies may be related to the difference in the study population and employed analysis methods
since the aforementioned studies were conducted among women with mixed parity. Besides the
above explanation, small number of observation had multiple pregnancy in our study in contrast

to the aforementioned studies.

Users of barrier family planning methods were more likely to develop PE compared with non-
users or users of hormonal family planning methods in previous studies conducted in Mashhad,
Iran (46) and Tabriz, Iran (47). However, a statistically significant association was not found
between barrier family planning use and the risk of PE when adjusted for confounders in our study
(AOR: 1.34, 95%, CI, 0.41, 3.15) despite significant association was found in the crude analysis.
The reason for the discrepancy may be related to variation in sample size. The study conducted in
Mashhad, Iran was conducted among 182 nulliparous women with and without PE. Similarly, the
study in Tabriz, Iran was conducted among 200 primigravida women with and without PE in a

hospital setting.
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Small number of users of barrier family planning method could also explain the difference since
only few women reported as they use barrier family planning method in the study done in Tabriz,
Iran in contrast to our study. The increased risk of PE among barrier users of family planning is
related to the lake of prolonged exposure to a paternal antigen which increases women's immune
response to paternal antigen (78). Moreover, high failure rate among users of barrier family

planning methods may explain the mechanism compared to users of hormonal methods.

With regards to behavioral factors, the conditional multiple logistic regression analysis revealed
that statistically significant association was not found between alcohol drinking and PE (AOR:
1.29, 95%, ClI, 0.72, 2.34). The finding of our study is supported by the study in Bahir Dar (31).
Alcohol drink during pregnancy is also associated with fetal alcohol syndrome which is the leading
cause of congenital disability (79) besides its risk on PE. Nevertheless, the finding of our study is
in contrast to the study in Arba Minch (49) which found 8 times high risk of experiencing PE
among women who drank alcohol compared with counterparts. The variation could be due to the
difference in study design, sociocultural variation and study populations as well. The study in Arba

Minch was cross-sectional study and conducted among women with mixed parity.

Likewise, no relationship was observed between PE and coffee consumption of more than 4 cups
per drink after adjusted for covariates (AOR: 1.67, 95%, CI, 0.69, 4.05) though statistically
significant association was found in the crude analysis. The finding of our study is not supported
by the study done in Bahir Dar (35). The variation could be due to the difference in the study
population and analysis method since the study in Bahir Dar was done among women with mixed
parity. Moreover, young women are less likely to take coffee frequently compared with women

with advanced age.

On the contrary, obstetrics and gynecologic characteristics such as timing of first ANC, family
history of PE (80), sex of the baby (44), iron intake (71), age at menarche (10), types of abortion
(45), and same paternity abortion (29) were not found to be significantly associated with PE in the
conditional bivariable analysis. Putting this in mind, such variables were not included in the final

model although a significant association was reported in previous studies.
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7. Strength and Limitation of the Study

7.1 Strength of the Study

Relatively large sample size was used by calculating sample size for 11 variables. Using matched
design is one of the strengths of the study which is important to improve the power of the study
and to control major confounding variables. The use of matched design is also vital to avoid empty

strata during analysis.

Likewise, restricting study subjects by parity is the strength of our study which is important to

avoid confounding variables such as birth interval, parity, and new paternity.

Investigating the effect of multiple risk factors of PE simultaneously could be the strength of the
study since it is the first in type to do so.

Cases and controls were recruited at the same facility to control for the context difference in the

study participants.

Reliability of MUAC measurement was assessed to check inter and intra-rater technical error of
measurement (TEM). Besides, experienced data collectors were recruited and standard operational

procedure (SOP) was used for data collection purposes.

To control the influence of using matched design, matched analysis (conditional logistic regression
analysis) was employed which is one of the strengths of the study.
7.2 Limitation of the study

The following limitations have to be taken in to account in this study:

Due to retrospective nature of the study design, our data may possibly subject to recall bias.
Similarly, participants may not disclose the exact experiences related to sexual and behavioral

characteristics due to cultural and social desirability bias.

Subjectivity estimation of amount of substance use such as coffee and alcohol drink may affect

the reliability of measurement since it depends based on clients self-report.

Chronic HTN was one of the exclusion criteria, but the diagnosis could be biased especially for
those who had no ANC visits or ANC visit after 20 weeks gestation due to the difficulty of
identifying whether the HTN is pregnancy induced or not.

46



Diagnosis of cases was dependent on physician decision which may have individual variation in
case diagnosis that leads to bias. The study was done in a hospital setting which might not be

generalized to the general population.

Detail nutritional assessment including the quantity and item of nutrient was not done which is

difficult to make inference in this regard.
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8. Conclusionand Recommendation

8.1 Conclusion

The finding of our study suggests that there are different risk factors and preventive factors for PE
among nulliparous women. Having short duration of cohabitation, unplanned pregnancy, and high
body weight were found to be a significant risk factor for PE. On the other hand, receiving
nutritional counseling during ANC visits, vegetable intake, and fruit intake were preventive factors
for PE. Encouraging pregnant women to practice preventive factors is key to prevent PE. Similarly,
risk factors could help professionals for early prediction, diagnosis, and management of PE and its

complications.
8.2 Recommendation

Risk factors identified in this study can be used as a screening mechanism for PE. The following
recommendations are forwarded based on the finding of our study which provides an opportunity

for prevention, early diagnosis, and management of PE.

For the public: Nulliparous women who plan to have a pregnancy, shall delay pregnancy to

prevent the risk of having PE related to short pre-pregnancy period.

Health care providers: Health professionals shall counsel women about FP to prevent the risk of
PE associated with unplanned pregnancy. Similarly, community-based education shall be given to
new spouses to delay pregnancy to prevent PE due to a short pre-pregnancy period with the
biological father of the recent pregnancy. The relevance of frequent and timely ANC visits shall
be advocated to screen women who are at high risk to PE. Counseling women about healthy diet
and appropriate body weight in every ANC visit shall be strengthened.

Policy makers / Health programmers: Culture tailored health education and counseling on a

healthy diet, appropriate body weight and contraception shall be strengthened.

Researchers: Further study shall be done on PE in a well-controlled manner and advanced

methodology.
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10. Annexes
Addis Ababa University

College of Health Sciences

School of Public Health

Annex i: English version

Questionnaires to assess the influence of duration of cohabitation, obstetrics and gynecologic,
behavioral and nutritional risk factors on preeclampsia among nulliparous women in selected
public hospitals of West Amhara Zones, Ethiopia, 2018

10.1 Information sheet:

Good Morning/ Good afternoon my name is I am working as data collector in a
study conducted by Maru Mekie, a postgraduate student at Addis Ababa University, College of
Health Sciences, School of Public Health, reproductive health department. He is conducting
research on the influence of short duration of cohabitation, obstetrics and gynecologic, behavioral
and nutritional risk factors on preeclampsia among nulliparous mothers at Felege Hiwot, Addis
Alem, and Debre Tabor hospitals. He has got permission to do this research from Addis Ababa
University, SPH research ethics Committee and Amhara National Regional State Health Bureau
as well as management bodies of the hospitals. You are selected to participate in the study from
mothers who deliver at this facility. If you are willing to participate, 1 will ask you questions with
regard to duration of cohabitation, obstetrics and gynecologic, behavioral and nutritional factors.
The interview will last no more than 20 minutes and your participation is voluntary. You can stop
the participation, ask questions and skip questions at any time you want. Your participation in the
study will not have any risk on you, other than your time. There will no financial benefits for you
in participating in this research project. However, the information you provide will be very helpful
for prevention of the disease in the future. The information you provided will be kept confidential
and your name will not be revealed in the study. The collected data will not be used for other
purposes other than the study.

Do you have any question?

If you want to ask the principal investigator about the research at any time, you can contact him

through: maru.mekiel@gmail.com
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10.2 Consent form

| understand that Mau Mekie, a postgraduate student of reproductive health in School of public
health, Addis Ababa University want to assess the influence of duration of cohabitation, obstetrics
and gynecologic, behavioral, and nutritional risk factors on preeclampsia. | fully understand that
they are going to ask me about socioeconomic and demographic factors, obstetric and gynecologic,
behavioral and medical factors in the recent pregnancy. The research will take place at Felege
Hiwot, Addis Alem, and Debre Tabor hospitals which will not take more than 20 minutes of my
time. | want to take part in the study because | have been told that; I can stop participation at any
time, skip any question if I do not like to answer. No one will know my answers other than
investigators and the information will not be used for other purposes other than study.

Are you willing to participate in the study?
Yes [] No [] acknowledge and go to the next participants

Result of the questionnaire __ (to be confirmed by the supervisor)

Completely filled ]
Partially filled (missing) [

Interviewer Name: signature date

Supervisor Name: signature date
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10.3 Questionnaires

Section 1: Identification in particulars

S/No

Questions

Responses

Skip

101

Name of the town

102

Name of the hospital

Felege Hiwot............. 1
Addis Alem............... 2

103

Status of the participant?

104

Identification of the participants

Section 2: Socio-demographic characteri

201

How old are you in complete years?

202

Where is your place of residence?

203

What is your ethnicity?

Others (specify).........5

204

What is your religion?

Orthodox............. 1

205

What is your marital status

Living together
Divorced................ 4
widowed............... 5
Separated

207

206

How old were you when you get married/living

with your husband?

............ (age in complete years)
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207 How long have you been living with your completed
husband/partner before your recent pregnancy? | -««-«--c-eeeee weeks
................ months
(Use LNMP as reference and count back )
................ years
208 Do you read and write simple sentences with | Yes................. 1
any language you speak with? No... 2 ——» 210
209 | What is the highest level of education you have | Grade .....................
attended? Informal (X).......... 1
210 Does your husband can read and write simple | Yes ................ 1
sentences with any language he speaks with? NO Z— 212
211 | What is the highest level of education your Grade --------------mmmmmmmon
?
husband/partner has attended Informal (X) =---------- ]
212 | What is your main Occupation? Housewife.............. 1
Student...................... 2
daily laborer ............... 3
Private business............ 4
Government employee ....5
Farmer ...................... 6
Hand-craft worker......... 7
Others (specify)............ 8
213 | What is your household monthly income? | .............. (Ethiopian Birr)
214 | Who earns the main source(s) of income in Selffmother herself........ 1
the household? Husband ................... 2
Other( specify)..............3
215 What is the family size you are living with? | ....................... families
216 Is there an adult female household member? VES it 1
NOoooiviei, 2
Section 3: Obstetrics and gynecologic characteristics of the respondents
The following questions are about pregnancy and related characteristics.
How long have you been pregnant (in months)
301 during the current pregnancy? (see client | .o (weeks
folder, change and put it in weeks) Unknown [ ]
302 |[When you got opregnant with current | Yes by then.............. 1

pregnancy, did you want to get pregnant at that
time?

Yes but good if latter ...2
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303 Do you have regular menstrual cycle before Yes ..oooinnnn. 1
pregnancy? No.ooviiiins 2 — 305
304 | What is the average length of your menstrual Every ............ day
cycle?
305 How old were you when you see your first | .................. (completed years)
menstruation?(age at first menstruation ) Don’t know [ ]
Have you ever had history of abortion in the | Yes ............cet. 1
306 | st five years? NO...oveeeeeeeiiiii, 3 5 |31
307 How many abortions did you have in the last | Spontaneous ................
five years? (type: induced or spontaneous) Induced ..................lll
308 | What was/were the gestational age of Spont./induc.1...... week
pregnancy in month when you had the Spont./induc.2...... week
abortion/s? ( underline induced if induced, Spont./induc.3...... week
spontaneous if spontaneous; put in weeks ) Spont./induc.4...... week
309 Have you ever faced abortion from your VES ittt 1
current partner? NOoiiiiie 2 — » 311
310 | The number of abortion/s (underline
spontaneous if spontaneous, induced if | ............ spontaneous/induced
interrupted deliberately?)
311 Did you attend antenatal care follow up Yes oo, 1
during your current pregnancy? NOotvieiiiian 2 —— » 317
312 How many months pregnant were you when
you first received antenatal care for the current| months
pregnancy?
313 How many times did you receive antenatal | ................ visits
care during the recent pregnancy?
314 Have you received iron folate tablet during Yes..ooooiiiinnnnn. 1
your antenatal care follow up? NOoovi 2 _» 316
315 How long did you take iron tablets during the | ............... weeks (completed)
whole pregnancy?(in weeks)
316 Did you receive nutritional advice during your | Yes...................... 1
antenatal care follow up? NOwooiiiiiie 2
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317 What is the Blood group of the mother ?(refer | A..........coooiiiiiiii. 1
the rmdlcal Chart) B ............................ 2
AB .o 3
O 4
318 What is the Rh factor of the mother?(see the Positive.................. 1
medical chart) Negative.................. 2
319 What are the number/s of fetuses in the One ..ocoovviiinn, 1
current pregnancy? More than one....... 2
320 | What is the sex/s of the Male (same seX)............... 1
neonate/s?(see/review patient folder, Female (same sex)............. 2
underline sex if more than one pregnancy) Different seX .................... 3
321 | What is the hemoglobin level of the mother?
(refer medical charty |l (mg/dl)
322 Have you ever used any family planning YeS............ 1
2
methods” NO ...oovvrrnen. 2 — » 401
323 | Were you using any family planning methods | Yes............ 1
in the last two years before the current [\ [0 R 2 > 401
pregnancy?
324 | What type of family planning methods were Standard days method......... 1
used? (more than one answer possible) Rhythm........................... 2
Withdrawal method............ 3
Emergency pills................. 4
Oral contraceptive pills...... 5
Injectable........................ 6
Implants......................... 7
Male Condom................... 8
Female condom................. 9
IUCD ..o, 10
Spermicidal jelly............. 11
Cervical cap...........c.eeunee 12

Section 4: Behavioral and nutritional characteristics of the respondents.

Now | am going to ask you about behavioral and nutritional characteristics during your recent

pregnancy

59




401 Have you ever taken a drink that contains Yes.ooiiiiiiiannnn 1
alcohols during your recent pregnancy?(beer, No )
tela’ areki' Wine etc) ...................... _> 405
402 If yes, mention the type of alcohol? (multiple | Tela ...................... 1
answers possible) Areki......ooooiiiiiiil. 2
Tejleueeiiiiiiiiiien 3
Beer........ooooiiiiinil. 4
Wine ...l 5
Others (spectfy).........6
403 How often do you drink alcohol per week? | ................ days per week
404 The average amount of alcohol taken per | ................ Milliliters
drink?
405 Did you smoke cigarettes during the current | Yes................... 1
regnancy”
pregnancy? NO.eoiiiiinns 2 408
406 How often did you smoke per week? | ... days per week
407 On average, how many cigarettes did you ---------—-------Cigarettes per day
smoke during current pregnancy per day?
408 Did you smoke cigars during current Yes cooiiiiiiinnnnn, 1
pregnancy?( local plant product) NO oo, 2
411
409 How often did you smoke cigar per week? | ................ days per week
410 On average, how many cigars did you smoke | ................. cigar per day
during current pregnancy per day?
411 Have you ever drink coffee during recent ) G 1
pregnancy? NO.oovvviiiien, 2 — 114
412 How often did you drink coffee during the | .............. days per week
recent pregnancy per week?
413 On average how many cups of coffee did you
drink per day === -mmmmmmmme-----—--CUPS per day
414 During the whole pregnancy, did you eat D 1
vegetables? NOooiiiin 2
416
415 On average, how often did you eat vegetables

during the recent pregnancy per week?

............... days per week
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416 During the whole pregnancy, did you eat Yes.ooooiiiiiiinnnnn. 1
) NOooooo, 2

fruits? — 418
417 On average, how often did you eat fruits

during the recent pregnancy per week? | ............... days per week
418 | Were you doing physical exercise in your G 1

recent pregnancy? A PO 2 . 501
419 On average, how often did you perform

physical exercise during pregnancy?

............. days per week

Section 5: Medical condition of respondents and family history of medical illnesses

In this section, | am going to ask you about personal and family history of medical conditions

501 Do you have family history of chronic Yes..ooooiiiiinnnn 1
hypertension (anyone in the family?) NOoviiiin 2 503
502 If yes, who is affected by hypertension in the | Father................. 1
farily? Sivertbrother
503 Do you have family history of preeclampsia Yes ..o......... 1
(increased blood pressure during pregnancy?) | No............... 2
504 Do you have family history of diabetes Yes cooiinnnn.n. 1
mellitus (anyone in the family?) NO..oooeieiii, 2 506
505 If yes, who is affected by diabetes mellitus in | Father................. 1
the family? Mother................ 2
Sister/brothers...... 3
506 Have you ever been told by physician asyou | Yes................... 1
have Diabetes mellitus? (Check record) NOooieii 2
507 Did the woman had urinary tract infection Yes.oooooiininnnn. 1
during recent pregnancy? (Confirm on record) | No.........coeen.... 2
508 | What is the MUAC of the mother?(use
standard operational procedure for MUAC) | ................. centimeters

61




Annex: ii Amharic version

A0 A0 RLOCAT:

M 4270 ha e

eh4 AN m.S FIUCT Ot
(avlm- PI°eAN h99¢- B Pavhelivt POTH 0T Qav8avs P ABFAy Aae@-\g Paom- hG-PT AL hao-fcTt
AOD ACTHS &40 104 LBE ACTHS AS DAL PASSC HEN, AS PAGPITN U5 i (ACTHS LH N7L.hat

0290 9t AL PUULGCFDT 0T ATITGT PHHIE apmeP: A% Pi2018

10.4 a8 %

AI89°7 ALGPAINTY ... ANAAU-E PaoMu<t ALY PATHA 974 aoh, SHOAA-T NA%0 AN RZOCA?
MG 4270 DABIPUNLTAN MG FPVCT L HE AT APAL MG P&UL PPLP +914E AU-NHE £914 avavldP
09%L05F TCTE dU-¢ aol% APANAN 10 PGE 20 NLeA. hav At Adh ACTHS &40 9104 ARG
LHE ACTHG AG OALT PAGSC HOML AS PAGPIM 153  OACITHS LH (7L0AT PLIP “lirt AL PTG TF .Y
1605 N4AT UROT INAGA AAT® AS (18AL FOC PATH 0T PavEavse AGTFMT (19LONS. AP 10.:2U7
av /% AaoNAN hASA ANA RL0CAL PUNLFAN MG FPUCTE (VFE ePGTHE 9°CIPC AT 920G holt hG
AT hAA MG (LCE ATU9° NPATHE TALPT .98 AT rHPA: ACALI® HY PATHA PavfavsP
ASPT hor@. AP IC +PLH +AFd LIPS A ATPATE & PLE NIPRE AATTUNSD  ACTHS hG DAL PASSC
HeML AG PAaPDT U3 DOC OHPPH avlBPTFT hzo L2 PANAM LH AMEPPLIAU-: (HU TG+ AL
i te: (1GPLTrE AL etavalt AP AMEPPT NaP7A TP adMPPiTLE aPHAAIANI® TINBI°
S ANz PACAL TGk AL aPATe AT ACIAP P1THA TPI° 0RTLDIE PTLAM-T avlE 17 DLL+ (ACTHG
LH eTLATF 090 9t (T AgvhAhd FAP TPI° LTLPA: ACAP NPT E AL AAtATS NLEPT N(r+C
PILLCANL T IO9° TG 0AIP: PTLAM aPlE ATGE F PTLA AP TLATERIETI AP a9°P+
TGk AL ARTNOIO:

76T W toeAht ANEEAPT PTLAATT T1C WA oomPP L TFAN:
ANAM 9028 PTGHET PS avd N9LNHAQ AL Tt STFAN:
A9LA :maru.mekiel@gmail.com @L9° POLA Adh TC : 0924-47-37-81
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10.5 eageoert ¢
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Annex iii: Standard operating procedure (SOP)

Changes in body dimensions reflect the overall health and welfare of individuals and populations.
Anthropometry is used to assess and predict performance, health and survival of individuals and
reflect the economic and social well-being of populations. Anthropometry is a widely used,
inexpensive and non-invasive measure of the general nutritional status of an individual or a
population group (Anthropometric Indicators Measurement Guide, FOOD AND NUTRITION
TECHNICAL ASSISTANCE (FANTA), 2003).

Mid upper arm circumference (MUAC) is relatively stable anthropometric measurement during
pregnancy. It is the best measure of nutritional status and subcutaneous fat during pregnancy in
developing countries. Body mass index (BMI) is much affected by pregnancy unless it is taken
before 10 weeks of pregnancy. Getting BMI data before 10 weeks of pregnancy is difficult
especially in developing countries. In this regards MUAC is the best and the simplest alternative

to BMI for assessing nutritional status for pregnant and laboring mothers.

In our study the MUAC of participants will be taken at the end of interview. Accurate measurement
is very important for reasonably good research finding. Accuracy is achieved through training and
repeated measurements. The arm circumference is measured on the right arm at the level of the
upper arm mid-point mark. The mark should be made on the posterior surface of the arm
immediately after measuring the upper arm length (National Health and Nutrition Emanation

Survey (NHANES), Anthropometry procedural manual).

The same procedures should be applied to every participant to get accurate and precise
measurements. Standardized data collection methodology, rigorous training and monitoring of
data collectors should be done to reduce measurement errors (Reliability of anthropometric
measurements in the WHO Multicenter Growth Reference Study). Accurate means valid and

unbiased measurement; whereas precise means repeatable and reproducible measurement.
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Factors affecting the quality of anthropometric measurements
The quality of the instrument, for MUAC this factor cannot be a problem

The behavior of the participants, if children are the subjects this factor compromise quality.
However, if adults are study subject, behavior of the participants cannot be problematic
The characteristics of the measurement environment; is a condition when there is no adequate light

in measurement environment and uncomfortable surface for weight scale.
The measurement skills of the observers and the behavior of accompanying persons can be sources

of error.

NB: Measurement skill is the major factor that can compromise the quality of MUAC
measurement in adults. To reduce skill related error repeated measurement, selection of
experienced measurer, and training should be given.

Intra observer Technical Error of Measurement (TEM)

Most commonly used measure of imprecision. It is the square root of measurement error variance.
Obtained by carrying out a number of repeat measurements on the same subject, either by the same

observer, or by two or more observers.

Technical error of measurement (TEM) = YN | /w Where, Mi 1 and Mi2 are the

duplicate measurements recorded by a given observer for the ith participant, and N is the number
of participant measured.

Relative technical error of measurement (RTEM)

The absolute TEM will be transformed into relative TEM in order to obtain the error expressed as

percentage corresponding to the total average of the variable to be analyzed. Relative TEM=% *

100, relative TEM is expressed in percentage.
Acceptable range of intra observer relative TEM is 1.5% for beginner anthropometrist and 1.0%
for skillful anthropometrist. On the other hand the acceptable inter observer measurement error

relative TEM is 2.0% and 1.5 % for beginners and skill full measurers respectively.
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Coefficient of reliability (R)
The proportion of the inter-subject variance (total measurement variance) that is not due to
measurement error. R=90% means 90% of the total variability is true variation and the rest 10%

is attributable to measurement error.

_(TEM)2
(sD)2

R=1

Summary table acceptable range of relative TEM for MUAC among and within

measurers
Types of analysis Beginner measurer Experienced measurer
Intera-measurer 1.5% 1%
Inter- measurer 2.0% 1.5%

Acceptable Intra-observer variability => 1%-1.5%

Acceptable Inter-observer variability=> 1.5%-2.0%

Mechanism to reduce inter and intra observer measurement errors

Training should be given for data collectors and repeat practice of MUAC measurement will be
undertaken. The skill of measurers will be evaluated and appropriate measures will be taken during
training. Experienced data collectors shall be recruited for data collection purpose. Data collection
shall be proceed if the inter and intra observer variability of MUAC is within the acceptable range
(0.5cm). Re-training and demonstration of MUAC measurement shall be given if the variability is
not in the acceptable range. Assessment of inter and intra observer measurement error will be
checked twice. The first assessment will be provided before the beginning of actual data collection

and the second will be around the mid time of data collection.

For the sake of increasing comparability of measurements, pre-defined procedures should be
followed in every measurement. The following standard operating procedures are adapted from
Great Britain (National Institute for Health Research (NIHR), Procedure for Measuring Adult

Circumferences).
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10.
11.
12.

Standard operating procedures (SOP)

Tell the woman about the procedure and ask the mother to remove any clothing that may cover the
left arm.

Ask the women to be either in a standing / sitting position with her back to the measurer and their
arms hanging by their sides.

Palpate the tip of the acromion (the point of the shoulder) on the non-dominant side and mark
with a cross.

Ask the participant to flex their arm to 90 degrees. Palpate the olecranon (tip of the elbow) and
mark it with a cross.

Put the tape measure on the mark made at the shoulder and drop it down to the tip of the elbow by
the side of the arm.

Read the exact distance as if you had drawn an imaginary horizontal line from the bottom most
point of the elbow to your tape measure.

Mark a point on the arm halfway between the acromion and olecranon. This marks the vertical
level at which the circumference will be measured. It is important that this measurement is made
with the arm flexed.

The woman is then asked to relax, with the arm hanging by her side. This is important as a very
different reading may be obtained if the arm is not fully relaxed.

Place the tape around the upper arm with the tape’s upper border on the mark. Ensure tape is
horizontal around the arm. Make sure the tape is not pulled too tight. It should rest on the skin, but
not indent it.

Read the tape to the nearest 0.1cm and beware of digit preference.

Make two measurements of mid upper arm circumference.

Record all two measurements and take the mean, by adding the values together and dividing by
two. (National Institute for Health Research (NIHR), Southampton Biomedical Research Centre
Procedure for Measuring Adult Circumferences, October 2015)

In addition to taking the average value of two measurements, strict follow up and monitoring will
be conducted to improve the accuracy of MUAC measurement after training during the whole data
collection periods. The Largest acceptable differences between repeated measurements of MUAC
is 0.5 cm. Any MUAC difference of greater than 0.5 cm between repeated measurements is not

acceptable.
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Annex iv: Data collectionguide
How to match age of participants

Age n years Matched groups A n years Matched age
n years groups

10 10-14 30 30-34

11 31

12 32

13 33

14 A

15 15-19 35 35-39

16 36

17 37

18 38

19 39

20 20-24 40 40-44

21 41

22 42

23 43

24 44

25 25-29 45 45-49

26 46

27 47

28 48

29 49

1. MUAC measurement is taken on non-domiant arm of the particpants usihg standard tap
meter. The measurement will be done on the mid way between the olecranon of the elbow and acromion process of the shoulder.

2. When there is twin pregnancy encircle (sex for both) and write 2).

3. If awoman smoke one cigarette a week, the daily number of cigarette will be (1/7daily)

4. The start of pregnancy for those who don’t know ther LNMP will be cakulted by subtracting
280 from date of delvery.

5. Exercise for rural women; if the women actively do household and agricultural works it will
be considered as physical exercise. For urban just ask exercise. A minimum of 20-30

minutes activity & considered as exercise.
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Annex v: Medical record checklist

Previous Medical histories mark (X) if condition exist

1.1 Family history of hypertension

1.2 Family history of diabetes mellitus

1.3 Family history of preeclampsia

1.4 Self-history of diabetes mellitus

1.5 Urinary tract infection in recent pregnancy

Previous obstetrics and gynecologic record

2.1 Gestation at first ANC visit

2.2 Gestational age at current birth

2.3 History of abortion in previous pregnancies
2.3.1 Spontaneous abortion

2.3.2 Induced abortion

qoobih bbdbl

2.6 Family planning method used before pregnancy
Hematologic information
3.1 Blood group and Rh -----------------

3.2 Hemoglobin level
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