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Abstract

Background: Hypertensive disorders of pregnancy (HDP) increased adverse perinatal outcomes in
women with the disorder. About 16% of all still birth and 10% of early neonatal deaths were
accounted by pregnancies complicated by HDP. In Ethiopia, HDP complicate about 6% of all
pregnancies but, the risk of perinatal outcome is more daunting. Hence, this study aims to determine
the risk of adverse perinatal outcomes among women with HDP in Jimma medical center, southwest

Ethiopia

Methods: A retrospective cohort study was conducted on a total of 777 women gave birth between
June 2017 to March 2020 at Jimma Medical Center, southwest Ethiopia. Women who gave birth at
28 weeks of gestation and above with HDP were enrolled as exposed and normotensive women as
unexposed group. Simple random sampling technique without replacement method was used after
preparing sampling frame independently for both groups. Data were reviewed using structured data
collection format that prepared after reviewing relevant literatures. Data were entered to Epi-Data
manager version 3.1 and exported to STATA version 13 for analysis. The adverse perinatal outcomes
risk were examined using log binomial and modified Poisson regression model with robust standard

errors.

Results: In this study, the overall incidence of adverse perinatal outcome was higher among
women with hypertensive disorders of pregnancy (HDP) than normotensive women (64.1%
versus 32.8%). After adjusted for confounders women with HDP were at higher risk of babies
with low birth weight (adjusted RR= 2.88 at 95% Cl:(2.2, 3.75)), preterm birth(aRR= 2.31(1.7,
3.14)), fifth minute low Apgar score (aRR = 2.6(1.53, 4.42)), admission to neonatal intensive
care unit (aRR=1.77(1.32, 2.37), stillbirth (aRR=2.02(1.11, 3.01)), and perinatal mortality
(aRR=3.88(1.97, 7.66)) than normotensive women.

Conclusion: women with hypertensive disorder of pregnancy were at higher risk of adverse
perinatal outcomes than normotensive women gave birth at Jimma Medical Center, southwest
Ethiopia. Hence, programmers and health care providers; design intervention for better
perinatal outcomes and strengthen the primary prevention, secondary prevention and treatment
strategy to improve better perinatal outcomes.

Key words: Hypertension Disorders of Pregnancy, Perinatal outcomes, Adverse perinatal

outcomes
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1. Introduction

Hypertensive disorders of pregnancy (HDP) are multisystem diseases, which include chronic
hypertension (preexisting), gestational hypertension, preeclampsia, eclampsia, and superimposed
preeclampsia on chronic hypertension(1). Hypertension is defined as a sustained systolic BP
2140 mmHg or diastolic BP > 90 mmHg based on the average of at least two measurements,

using the same arm for measurement(2).

Hypertensive disorders affect 10% of pregnancies around the globe and it is an important cause
of maternal and perinatal morbidity (1, 3, 4). However, it is disproportionally distributed across

the world, of that estimated magnitude of HPD in developing countries reaches up to 16.7%(5).

In addition to that, studies conducted in Ethiopia revealed a high burden of HDP which ranges
from 2.23 to 18.25% (6-8). Similarly, according to a study conducted in Jimma University
specialized hospital; the prevalence of hypertensive disorders of pregnancy was 8.5%, which is
higher than the national pooled prevalence of HDP (6.29%)(7, 9).

HDP is associated with disturbed vascular manifestations, oxidative stress and endothelial
damage. This affects placental function resulting in poorer perfusion and nutrient
supplementation to the fetus(10) and that enhance adverse perinatal outcomes. Different studies
conducted in developed and developing countries on adverse perinatal outcomes of HDP
revealed, it is associated with higher rates of morbidity and mortality including intrauterine
growth restriction, intrauterine fetal death, preterm birth (delivery at less than 37 completed

weeks of gestation), birth asphyxia, low birth weight and perinatal mortality(11-14).

Hence, this study aims to determine adverse perinatal outcomes (preterm birth, 1% and 5™-minute
Apgar score less than 7, still birth, small for gestational age, low birth weight, admission to
NICU, early neonatal death and perinatal mortality) effect of hypertensive disorders of
pregnancy among women with the disorders to normotensive women who gave birth at Jimma
Medical Center between June 26, 2017- March 16, 2020.
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1.2 Statement of the problem
Hypertensive disorders of pregnancy are a common (6 to 10%) pregnancy complication affecting

millions of expectant mothers and perinatal outcomes worldwide (15-17).

Studies have shown that HDP accounts for 15% of perinatal deaths globally(18, 19). Among the
estimated 2.6 million stillbirths annually, approximately 16% occur in pregnancies complicated
by hypertension disorder of pregnancy(20). It has been estimated that the HDPs precede 10% of
early neonatal deaths (8/1000 live births) (15). Despite, perinatal mortality rate (PMR) has been
widely used as a key indicator of maternal and neonatal quality of care reflection that available
during pregnancy, delivery and post-delivery(21).There is disproportionately high perinatal
mortality in Sub-Sahara Africa that mostly attributed to HDP especially in low resource

settings(21).

Different Studies described hypertensive disorders of pregnancy increased adverse perinatal
outcomes in women with HDP (22, 23). For instances, perinatal mortality is three to five folds
higher in women with preeclampsia/eclampsia syndrome as compared to those without the
disorders(24, 25). In addition, the rate of perinatal mortality among women with HDP was found
to be 317/1000 births in Ethiopia(9); 230/1000 births in Pakistan (26); and 144/1000 births in
Turkey(27) which is quite high compared with the overall perinatal mortality rate of respective

country.

According to data from multi-country study conducted by World Health Organization;
eclampsia/pre-eclampsia was the primary obstetrical cause for 1 out of 4 perinatal deaths, with
similar proportions affected by stillbirths and early neonatal deaths(28). A larger institutional
based study conducted in 29 low and middle-income countries, explored the most important
obstetric causes for perinatal deaths was hypertensive disorders, with life-threatening eclampsia
and pre-eclampsia underlying 7.5% of macerated late fetal deaths, 9% of fresh late fetal deaths
and 10% of early neonatal deaths(29).

Hypertensive disorders of pregnancy account about 7% of perinatal mortality causes in Ethiopia
which play great contribution to label Ethiopia among the countries with highest perinatal

mortality rate in Sub Saharan Africa(10).
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In 2018, systematic review reported that, hypertensive disorders of pregnancy complicated
around 6% of all pregnancies in Ethiopia(7). Additionally, Prevalence of perinatal and maternal
mortality among pregnant women with one of the hypertensive disorders were found to be higher

than rates reported from high income as well as most of the middle and low income countries(7).

In Ethiopia, One in four pregnancies complicated by hypertensive disorder end up in perinatal
death and newborn with low birth weight was found to be 37%(8). The 5-minute APGAR score
of <7 in women with HDP was highest (52.8%) in Addis Ababa (30) and the lowest rate being
13.4% in Southern Ethiopia(31).

Preterm birth complicates as high as 65.3% of women with HDP in Somalia regional state

Ethiopia (32) to as low as 31% in Oromia regional state(33).

Even though, hypertensive disorders of pregnancy has adverse outcomes on both maternal and
newborns; the risk of maternal death is less than 1% in severe preeclampsia, where as perinatal
death was about 13%. The situation is worse in eclampsia; where the risks of maternal and
perinatal deaths occur in about 5% and 28% respectively(34). Study from India reported the rate
of maternal mortality was 5.55% and perinatal deaths occurred in 37.5% of the deliveries(35).

Despite of the fact that, most obstetricians worry more about the risk of maternal death in
women whose pregnancies are complicated by hypertensive disorders, but the risk of perinatal

outcome is more daunting(34).

Adverse perinatal outcomes of HDP may place surviving newborns at risk of neuro-
developmental deficits such as hypoxic-ischemic encephalopathy, post-traumatic stress

disorders, neurologic disability, low cognitive functions, and neurological sequel(36-38).

In Ethiopia, despite of the inconsistent findings on the incidence of adverse perinatal outcomes
across the studies, the available limited studies revealed a higher incidence of low birth weight,
stillbirth, early neonatal death, 5-minute APGAR score less than 7 and preterm birth among
women with HDP(6, 33, 39).
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Existing studies revealed that age of the mother, socioeconomic status, maternal education, ANC
utilization, complications during pregnancy and childbirth, multiple births, sex, and position at

birth are potential risk factors for perinatal outcomes(40).

However, this study is going to use secondary data to assess adverse perinatal outcomes in
women with HDP by controlling for variables such as maternal age, residence, parity, gravidity,
fetal mal-presentation at birth, type of pregnancy (single or multiple births), mode of delivery,
anemia status, number of ANC visit, maternal malaria infection during current pregnancy and
maternal HIV status that have potential adverse effect on perinatal outcomes. Additionally, many
available studies conducted in Ethiopia were descriptive; they did not address the relative risk of
HDP on adverse perinatal outcomes to compare with normotensive pregnant women who gave
birth.

This study aimed to show, adverse effect of hypertensive disorders of pregnancy on a number of
important perinatal outcomes in women with HDP compared to normotensive pregnant women
gave birth at JMC. The study provides evidence based information about effect of HDP on

adverse perinatal outcome in order to improve maternal and child health care.
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1.3 Significance of the study

Many mothers and newborns are affected by the adverse outcomes of hypertensive disorders of
pregnancy (HDP). There are many causes for this problem such as poor access to health service
and quality of maternal and newborn care. Therefore, this study will help public health
policymakers and programmers to have a clear picture about the effect of HDP on adverse
perinatal outcomes to make an evidence-based decision and resources mobilization for
prevention (primary and secondary), management and its associated perinatal complications.
Additionally, unless effort would be made to reduce contribution of HDP for perinatal mortality

causes, the ambitious SDG-3.2 cannot be attained to reduce neonatal mortality to the target plan.

For the reason, exploring the risk of adverse perinatal outcomes in women with HDP compared
with normotensive pregnant women will help programmers to design; interventions for better
perinatal outcomes and also guide health care providers working in clinical areas to make
evidence-based decisions for the prevention and management of adverse perinatal outcomes of
hypertensive disorders of pregnancy. It will also be used by other researchers for further

investigation.
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2. Literature Review

According to a cohort study in Tigray regional state showed, the mean maternal age of women
with HDP and normotensive women were almost similar 27.27 versus 27.34 years respectively
(41) and Women with HDP were of similar age to those without the disease (42). Women with
HDP were more likely residing in rural areas than normotensive women 31.5% versus 16.7%
(41).

A cohort study from the Tigray region showed, the proportion of primigravidas was more likely
higher among women with HDP than normotensive women that were 41.2% versus 31.8%(41)
and proportion of anemia higher among women with HDP than normotensive women were
27.3% and 10% respectively. The majority, 66.4% of women with HDP and 22.2% of

normotensive women developed adverse perinatal outcomes in their newborns (41).
Preterm birth

According to a retrospective cohort study in the US found, the proportion of preterm birth less
than 37 weeks among women with HDP versus normotensive was 17.4%, 7.8% respectively with
relative risks of 2.23 at 95% CI: (2.20-2.25)(43). According to studies in Ghana, India, and Séo
Paulo city, preterm birth in women with HDP was 21.7%, 24.6%, and 10.6% respectively (44-
46).

A cross-sectional study from Nigeria reported that HDP was associated with an elevated risk of
preterm birth with the adjusted OR of 3.3 at 95% CI: (2.42-4.40)(47). Additionally, higher
preterm births occurred among pregnant women with HDP than normotensive pregnant women
40.8% and 5.6% respectively. Women with HDP were more likely to have a lower gestational
age at delivery than normotensive women (37.3 + 2.5 weeks vs. 39.0 + 1.6 weeks, p = 0.001)
with adjusted relative risks of 5.19 at 95% ClI: (3.37, 7.99)(41).
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Small for gestational age

A cross-sectional study from Nigeria showed a high risk of fetal growth restriction with an
adjusted OR of 2.94 at 95% CI : (1.84, 4.71) among women with hypertension when compared
to normotensive women(36). Studies reported that small for gestational age among women with
HDP was 6.3% in Ghana, 25.7% in Madagascar, 15.3% in Nigeria, and 17% in South Africa (36,
44, 48, 49).

According to a cohort study in the Tigray region, the incidence of small for gestational age
among women with hypertensive disorders and normotensive women was 36.7% and 10.7%
respectively with adjusted relative risk of 3.29 at 95% CI of (2.33, 4.65)(41).

Low Apgar score

The retrospective cohort study revealed that gestational hypertension did not significantly
increase the risk of gestational age-specific risk of the 5th-minute low Apgar score in twin
pregnancies. In contrast, the risk of 5th-minute low Apgar score was increased by over 50% for
singleton hypertensive pregnancies at term or post-term (43). The same study found the
proportion of 5th-minute low Apgar score among women with HDP versus normotensive were
2.6% and 2% respectively with relative risks of 1.33 at 95% CI: (1.21-1.45)(43). According to a
prospective case-control study from New Delhi revealed; 24.49% of babies from women with
hypertensive disorder of pregnancy had Apgar score <7 at 5 minutes as compared to only14% of
babies from normotensive women(41) . A cross-sectional study reported, high-risk low Apgar
scores at 1 minute with adjusted OR of 2.99 at 95% CI :(1.37-6.51) and 5 minutes Apgar score
with adjusted OR of 2.08 at 95% ClI:(1.54-2.81) among women with hypertensive disorders of
pregnancy compared to normotensive women(36). The same study from Zimbabwe reported the
proportion of low Apgar score among women with hypertensive disorders of pregnancy versus
normotensive women 10% and 2% respectively with four times more likely to have a baby with

a low Apgar score at 5 minutes (p = 0.0155) compared to normotensive women(47).
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According to a cohort study in Tigray, the incidence of low 5th-minute Apgar score was higher
among newborn babies delivered from women with HDP than normotensive women (20.4%
versus 3.4%) with an adjusted relative risk of 2.69, 95% CI (1.91 - 3.80) for women with HDP

versus normotensive women(41).
Low Birth Weight

According to an analytic cross-sectional study in Zimbabwe, higher low birth weight occurred
among pregnant women with HDP than normotensive pregnant women 16% and 6%
respectively. Women with Pregnancy-induced hypertension were three times more likely to
deliver a low birth weight baby (OR 3.00, p = 0.0115)(47). The study from Nigeria reported, low
birth weight adjusted OR of 4.68 at 95% CI:(3.24-6.76)(36).

According to a cohort study in Ethiopia, the incidence of low birth weight babies was higher
among women with HDP than normotensive women. Which was 37.7% and 6.1% respectively
with relative risks of 5.13 at 95% CI: (3.36, 7.84)(41). The mean birth weight of babies born
from women with HDP was 2647.2g and 3176g among normotensive pregnant women (p-value
< 0.001)(41).

Stillbirth

A cross-sectional study from Zimbabwe revealed that the proportion of stillbirth among women
with hypertensive disorders versus normotensive was 6% and 1% respectively with the odds

ratio of 4.3 times more likely to have stillbirth(47).

A cohort study in Tigray found Stillbirths occurred in 10.0% of women with HDP and 1.7%
normotensive pregnant women respectively with relative risks of 3.46 at 95% CI:(1.40,8.54)(41).
The stillbirth rate among women with HDP was 100/1000 live births. The stillbirth rate for
women with HDP cohort was 49.3 stillbirths per 1000 live births as found by retrospective
surveillance Haiti(11) and the stillbirth rate was 21.9 per 1000 births in women with a

hypertensive disorder in pregnancy from China(51).
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Admission to NICU

The proportions of admission to neonatal intensive care units were higher among babies
delivered from mothers with HDP’s than normotensive women, which was 28.8%, 5.4%
respectively. A similar study reported, the risk of admission to NICU for newborns from women
with HDP was 3.29 at 95% CI: (2.33, 4.65) as compared to newborns of the normotensive
mother (41). According to the study from Lagos Nigeria, newborn admission to NICU whose
born from mothers with HDP as compared to newborns of normotensive women were 3.22 times
higher at 95% CI: (2.35, 4.43) with the proportion of admission 14.7% from with HDP’s(36).
Studies reported that newborns delivered from women with HDP admitted to the neonatal
intensive care unit (NICU) in Iran (13%) and in Egypt (18.8%)(23, 52). According to a study
from New Delhi, 25.5% of newborns of women with HDP, and 11.2% of newborns of
normotensive women were admitted to NICU that has a statistical significance difference with
p=0.014(41).

Perinatal Mortality

According to a retrospective cross-sectional study conducted in Turkey revealed, Perinatal
mortality rate was found to be 144 per 1,000 births(53), a study from Ghana found that perinatal
mortality rate of 106 per 1000 births whereas stillbirth and early neonatal death proportion were
64.1%, 35.9 % respectively(44). According to a retrospective cohort study in Hawassa shows,
there was a perinatal mortality rate of 290 per 1000 total births, and proportion of stillbirths was
more than 4-fold higher than early neonatal deaths, which mean that 81% were stillbirths and

early neonatal deaths account 18.9% (54).

According to a cohort study in Ethiopia, early neonatal death occurred in 5.0% of mothers with
HDP and 1.0% for normotensive mothers with relative risks of 3.22 at 95% CI: (1.06,9.74) (41).

Overall perinatal death occurred in 15.0% women with HDP and 2.5% normotensive pregnant
women with relative risks of 3.67at 95% CI:(1.83,7.38) were significantly higher in women with
pregnancy-induced hypertension compared to normotensive women(41). Similarly, the perinatal
mortality rate among women with HDP was 150 per 1000 live births, and 25 per 1000 live births

among normotensive pregnant women (41).
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The following variables were found as potential confounders: characteristics of the women and
newborns such as maternal age, wealth status, educational status, residence, gravidity, type of
pregnancy (single or multiple births) and mode of delivery, anemia status, maternal HIV status,
fetal mal-presentation at delivery, sex of the newborn, maternal undernutrition, antepartum

hemorrhage and malaria infection in current pregnancy (36, 41, 55-57).

women and newborns such as maternal age, wealth status, educational status, residence,
gravidity, type of pregnancy (single or multiple births) and mode of delivery, anemia status,
maternal HIV status, fetal mal-presentation at delivery, sex of the newborn, maternal
undernutrition, antepartum hemorrhage and malaria infection in current pregnancy(36, 41, 55-
57).

Generally, HDP has adverse perinatal outcomes, but the majority of the study could not adjust
for some other penitential variables that may have adverse effect on perinatal outcome.
Additional this study compared the effect of HDP on adverse perinatal outcome as compared to
child born for normotensive women. Therefore, the study provides evidence based information
about effect of HDP on adverse perinatal outcome in order to improve maternal and child health

care.
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2.1 Conceptual Framework
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Figure 1: Conceptual frame work after reviewing different Literatures (36, 42-44).



3. Objectives

3.1 General objective
To determine effect of hypertensive disorders of pregnancy on adverse perinatal outcomes

among women who gave birth at Jimma Medical Center, southwest Ethiopia, 2017-2020

3.2 Specific Objectives
1. To determine incidence of adverse perinatal outcomes among women with hypertensive

disorders of pregnancy at Jimma Medical Center, southwest Ethiopia, 2017-2020

2. To determine the risk of adverse perinatal outcomes among women with hypertensive
disorders of pregnancy at Jimma Medical Center, southwest Ethiopia, 2017-2020
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4. Methods and materials

4.1 Study area
This study was conducted in Jimma Medical Center (JMC) which is located in Jimma town,
Oromia region, southwest Ethiopia, 343km away from Addis Ababa, Capital city of Ethiopia.
Approximately, greater than 15 million people are served and during study time period 9,590
deliveries were conducted in Jimma Medical Center. The total numbers of children served in the
JMC catchment area are 2,250,000 and it provides service with 1600 staff members, 32 intensive
care units, and 800 beds. According to cross sectional study in this hospital in 2011, prevalence
of hypertensive disorders of pregnancy was 8.5% (9) and in average there is 153 women with

hypertensive disorders of pregnancy in a year.

4.2 Study design and period
A retrospective cohort study was conducted using document review of women with hypertensive
disorder of pregnancy and normotensive women who gave birth at Jimma Medical Center. Data

of three consecutive years from June 26, 2017- March 16, 2020 were retrieved by 15days.

4.3 Source population
All pregnant mothers with hypertensive disorder of pregnancy for exposed and all normotensive
mothers for non-exposed group, who gave birth at JMC during study period, were a source

population.

4.3.1 Study population

Study population were randomly selected mothers with hypertensive disorder of pregnancy and
normotensive mothers who gave birth in 28weeks of gestation or more at JMC during study
period for exposed and non-exposed group respectively.

4.4 Inclusion and exclusion criteria

4.4.1 Inclusion criteria
Women with hypertensive disorders of pregnancy and normotensive women gave birth at 28
weeks of gestation and above in JMC during study time period for exposed and unexposed

groups were included respectively.
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Hypertension in pregnancy is defined as: Systolic blood pressure greater than or equal to 140
mmHg and/or diastolic blood pressure greater than or equal to 90 mmHg which usually
confirmed within four hours apart measurement.

HDP encompasses chronic hypertension, gestational hypertension, preeclampsia/eclampsia, and
superimposed hypertension.

Normotensive women: Systolic blood pressure < 140 mmHg and diastolic blood pressure <

90mmHg.

4.4.2 Exclusion criteria
The following exclusion criteria were applied: Record with no registered of gestational age at
birth, age of newborn at death, birth weight, and multiple birth more than twin, birth with

congenital anomalies, mothers with(DM, heart disease, incompetent cervix, Rh sensitization).

4.5 Sample size determination

Sample size was calculated by using STATCALC command of Epi-info version 7 with the
following assumption of 95% confidence level, 80% power, ratio of unexposed to exposed of 2,
by taking 1.7% of still birth among healthy mothers (normotensive) to detect the minimum
relative risk of 3.46(44). Accordingly the sample size becomes 777 of which 259 from exposed

and 518 from non-exposed for the second objective.

Table 1: Sample size determination with parameters for the second objective

Variables % of Ratio | CI Power | aRR | Among | Among |Estimated
outcome in exposed [unexposed| sample
unexposed size

Low birth weight 6.1% 2 95% 80 5.13 31 62 93

Preterm delivery 5.6% 2 95% 80 5.2 34 67 101

Still birth 1.7% 2 95% 80 3.46 259 518 77

1 minute APGAR | 10.2% 2 95% 80 2.93 53 105 158

score<?

5-minute APGAR | 3.4% 2 95% 80 3.46 125 250 375

score<?

SGA 10.7% 2 95% 80 3.29 38 76 114

Admission to NICU | 5.4% 2 95% 80 5.11 36 72 108

Perinatal mortality | 2.5% 2 95% 80 3.67 154 308 462

Source(44).
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Sample size for first objective, calculated using clincalcal by considering the following

parameters: incidence of adverse perinatal outcome among women with hypertensive disorders

of pregnancy and normotensive women, 5% alpha and 80% of power.

(https://clincalc.com/stats/samplesize.aspx).

Table2: Sample size determination with parameters for the first objective

Variables Incidence Alpha Power | Among Among Total sample
exposed unexposed | size

Normotensive =

Perinatal 2.5%

mortality | Among 0.05 80% |63 126 189
HDP=15%
Normotensive =
1.7%

Still birth | Among 0.05 80% | 100 200 300
HDP=10%
Normotensive =

Low Apgar | 3.4%

score Among 0.05 80% |45 90 135
HDP=20.4%
Normotensive =

Low birth | 6.1%

weight Among women 0.05 80% |20 40 60
with HDP
=37.1%
Normotensive =

Early 1%

neonatal Among women 0.05 80% | 229 458 687

death with HDP = 5%

Small for | Normotensive =

GA 10.7%
Among 0.05 80% |32 64 96
HDP=36.7%
Normotensive =

Preterm 5.6%

birth Among 0.05 80% | 17 34 51
HDP=40.8%

Source(44).
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4.6 Sampling techniques

All eligible Women with hypertensive disorders of pregnancy and normotensive pregnant
women who gave birth in 28 weeks and above at study time period were obtained using
maternity HIMS log book as an entry point to identify women with their exposure status using
their medical record number. Sampling frames were prepared and simple random sampling
technique without replacement method was employed to select individual medical record
separately for both exposed and non-exposed women using computer random number generator.
Then, total required sample size of 777 was recruited using 259 from exposed (women with

hypertensive disorders of pregnancy) and 518 from non-exposed groups (normotensive women).

4.7 Variables

Dependent: Perinatal outcomes (preterm birth, low birth weight, small for gestational age, first
and fifth minute APGAR score of <7, still birth, admission to NICU, early neonatal death,
perinatal mortality)

Exposure: Blood pressure of sustained systolic BP 2140 mmHg or diastolic BP 2 90 mmHg
based on the average of at least two measurements, using the same arm for measurement.
Exposed: Women with hypertensive disorders of pregnancy gave birth at JMC

Non-exposed: Normotensive women who gave birth at JMC

Covariates: Maternal age, residence place, marital status, sex of the newborn, gravidity, mode of
delivery, history of anemia, fetal mal-presentation at birth, ANC follow up, malaria infection in
current pregnancy, ante-partum hemorrhage, VDRL test, platelet count, onset of labour, maternal

outcome and maternal HIV status.

4.8 Data collection tools
Data were collected from the medical record by using structured data collection format that have

been prepared after reviewing different literatures (36, 44-47)[see Appendix].

4.9 Data collection procedure

Structured data collection format was used to retrieve relevant data from individual medical
chart. For data collection, six health professionals were recruited to collect data from JMC
maternal and neonatal records after two day training given on the objective of the study and one

MPH student was supervised and facilitate the data collection process. The principal investigator
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coordinates the overall activity of the study. At a time of data collection supervisor and principal
investigator were checked the way data collectors done their task and solved the problems on

spot.

4.10 Data quality control

Prior to data collection, training was given for data collectors for two days on how to fill the
recording format by taking 39 samples of cards from archive of JMC that simultaneously used
for pre-test. To ensure the completeness of information during data collection, newborn
information such as sepsis diagnosis, early neonatal status were extracted from neonatal
intensive care unit logbook by admission date, sex, mother’s name and age at death, and the
principal investigator was made a thorough check before receiving the filled format from each
data collector and in the meantime the cards were selected and cross checked for completeness
and errors on spot. Data need transformations were re-coded to meaningful information and

assumptions were checked for the models.

4.11 Data processing and analysis

Data were entered into Epi data manager version 3.1 and exported to STATA version 13
software package for analysis. Descriptive statistics (frequency and percentage for categorical
variables and summary statistics for continuous variables were used to characterize the study
population and the median difference between groups for continuous variables such as; age of
the mother, gestational age and birth weight were tested using Mann-Whitney test because of
failed normality assumption. Bivariate regression was done to select independent variables for all
outcome variables using p-value cut of point< 0.25 to be considered as candidate variables for
multivariable regression analysis. The relative risk of adverse perinatal outcomes (small for
gestational age and early neonatal death) were calculated using log-binomial model. As a first
approach to the multivariable analysis, log-binomial models were used for all outcome variables.
But, owning to the sparseness of data, failed for convergence assumption encountered for still
birth, low birth weight, first and fifth minute low APGAR scores, preterm birth, Admission to
NICU and perinatal mortality. Therefore, modified Poisson regression were opted with lowest
Akaike’s information criteria (AIC) and Bayesian information criteria (BIC) to select the final
model using backward methods. For early neonatal death and small for gestational age, log-

binomial models were used. Maternal age, residence place, marital status, sex of the newborn,

17 |Page



gravidity, mode of delivery, history of anemia, fetal mal-presentation at birth, ANC follow up,
malaria infection, ante-partum hemorrhage, VDRL test, platelet count, onset of labour, maternal
outcome and maternal HIV status were controlled in the statistical models. After adjusted for
confounders relative risk with 95% confidence interval and p-value < 0.05 was considered to

declare statistical significance.

4.12 Ethical consideration

This study was carried out after obtaining ethical clearance from Jimma University; Faculty of
Public Health research ethical review committee. Letter of cooperation was written to JMC and
permission was obtained from the hospital before conducting the study. No personal identifiers

were used for analysis, to maintain confidentiality of the information and privacy.

4.13 Definition of terms

Hypertension disorder of pregnancy: encompasses chronic hypertension, gestational
hypertension, preeclampsia/eclampsia, and superimposed hypertension.

Chronic hypertension: - is hypertension (i.e. a systolic blood pressure of 140 mmHg or higher
or a diastolic pressure of 90 mmHg or higher) before pregnancy or before 20 weeks’ gestation.
Gestational hypertension: -is a syndrome of hypertension appearing after 20 weeks of gestation
without proteinuria.

Preeclampsia: -is hypertension and proteinuria after 20 weeks’ gestation or hypertension plus
the involvement of at least one organ or system.

Eclampsia: -is diagnosed when preeclampsia progressed to the convulsive phase.

Adverse perinatal outcome: - is defined as a newborn with the occurrence of any of the
following outcomes: low birth weight, low Apgar score, small for gestational age, preterm
delivery, admission to neonatal intensive care unit and perinatal death.

Low birth weight: -is defined as a birth weight of alive born infant of less than 2,500 g

Preterm delivery: -is a birth of infants occurring after 28 completed weeks but before 37
completed weeks of gestation.

Small for gestational age: -is defined as a birth weight of newborn below the tenth percentile of
weight distribution at the specified gestational age of a pregnancy.

A low Apgar score: -when1® minute and 5th minute Apgar score is less than 7.
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Stillbirth: -is death prior to the complete expulsion or extraction from its mother of a product of
conception after 28 weeks of pregnancy; the death is indicated by the fact that after such
separation the fetus does not breathe or show any other evidence of life, such as beating of the
heart, pulsation of the umbilical cord or definite movement of voluntary muscles.

Early neonatal deaths: -is a death that occurred in the first week of neonatal life before
discharge from the study hospital after 28 weeks of gestation

Perinatal mortality: -are stillbirths and newborn deaths within the first seven days of delivery.
Perinatal mortality rate: - is the sum of stillbirths and early neonatal deaths divided by the
summation of live births and stillbirth, expressed per 1,000.

Sources (36, 44-47)

4.14 Plan for Dissemination of the Result

The findings of the study will be submitted to Jimma University; Department of Epidemiology
and Jimma Medical Center. It will be presented to Jimma University Department of
Epidemiology and on different research conference and finally, efforts will be made to publish on

local or international journals to communicate with scientific society.
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5. Results

5.1 Socio-demographic and Obstetric characteristics of study participants

Overall, a total of 259 women with hypertensive disorders of pregnancy and 518 normotensive
pregnant women documents were reviewed in the study. Among a total of 259 women with
HDP’s participated in the study: 3.9%, 10.4%, 65.6% and 20.1% had chronic hypertension,

gestational hypertension, pre-eclampsia and eclampsia respectively.

The median age of the mothers with HDP and normotensive women’s were 26(inter-quartile
range (IQR) = 8) and 27(IQR= 6) years respectively and there was no significant age difference
between both group using Mann-Whitney U test of p= 0.104. Moreover, 136 (52.5%) of mothers
with HDP and 211 (40.7%) of the controls were rural dwellers. The proportion of primigravidas
was higher among women with HDP than normotensive women (41.7% versus 33%).The
proportion of having anemia was roughly similar among women with HDP and normotensive
women (21.6% versus 19.1%). The number of ANC visit among mothers with HDP and
normotensive women were statistically different with X* = 9.35, p=0.009.From the total
deliveries attended, 61.8% of women with HDP and 42.1% of normotensive women gave birth

vaginally from each groups.

Table 3: Socio-demographic and Obstetric characteristics of pregnant women who gave birth at
JMC in Jimma Town, Southwest Ethiopia from June 2017- March 2020

Women with HDP | Normotensive women
Variable Frequency (%) Frequency (%)

Residence Urban 123 (47.5) 307 (59.3)

Rural 136 (52.5) 211 (40.7)
Marital status Single 3(1.2) 3(0.6)

Married 256 (98.8) 515 (99.4)
Gravidity Primigravida 108 (41.7) 171 (33)

Multipara (11-1V) 110 (42.5) 272 (52.5)

Grand multipara (V+) | 41 (15.8) 75 (14.5)
History of anemia Yes 56 (21.6) 99 (19.1)
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No 203 (78.4) 419 (80.9)
Malaria diagnosed | Yes 21 (8.1) 20 (3.9)
current pregnancy No 238 (91.9) 498 (96.1)
Maternal HIV status | Reactive 11 (4.25) 12 (2.3)
Non reactive 248 (95.8) 506 (97.7)
VDRL test positive Yes 4 (1.5) 5(1.0)
No 255 (98.5) 513 (99)
Number of ANC visit | Zero 11 (4.3) 12 (2.3)
in current pregnancy |1to4 208 (80.3) 381 (73.6)
5+ 40 (15.4) 125 (24.1)
On set of labour Induced 101(39) 48 (9.3)
Spontaneous 122 (47.1) 385 (74.3)
Direct cesarean Section | 36 (13.9) 85 (16.4)
Fetal mal-presentation | Yes 31 (12) 129 (24.9)
at birth No 228 (88) 389 (75.1)
Platelet count 100,000+ 225 (86.9) 511 (98.6)
<100,000 34 (13.1) 7(1.4)
Mode of delivery Vaginal 160 (61.8) 218 (42.1)
Cesarean Section 99 (38.2) 300 (57.9)
Type of pregnancy Single 249 (96.1) 498 (96.1)
Twin 10 (3.9) 20 (3.9)
Maternal outcome Alive on discharge 253 (97.7) 517 (99.8)
Died 6 (2.3) 1(0.2)
Median (IQR) Median (IQR)
Maternal Age (year) 26 (IQR=8) 27(1QR=6)
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5.2 Incidence of adverse perinatal outcomes among study participants

About 64.1% of women with HDP and 32.8% of normotensive women developed adverse

perinatal outcomes in their newborns.

The incidence of still birth was higher among newborn babies delivered from women with HDP
than normotensive women (11.2% versus 4.1%).The stillbirth rate among women with HDP was
112/1000 live births. Similarly, first and fifth minute low APGAR scores of the babies were
higher among women with HDP than normotensive women (37.8% versus 19.5%), (12.6%
versus 4.4%) respectively. Prematurity among mothers with HDP and normotensive mothers was
about 39.4% and 10.6% respectively [Table 4]. Women with HDP were more likely to have a
lower gestational age at delivery than normotensive women with median gestational age of (37
with IQR= 3 weeks versus 39 with IQR= 3) weeks, p < 0.001. Low birth weight babies of
mothers with HDP and normotensive were39.8% and 12.7% respectively. Women with HDP
were more likely to have a low birth weight babies than normotensive women at p < 0.001.
Median birth weight and IQR of babies born to women with HDP and normotensive were 26009
(IQR=10009) and 32009 (IQR=740g) respectively.

Overall perinatal death in women with HDP was 21.2% and 6.2% among normotensive women.
Similarly, the perinatal mortality rate among women with HDP was 212 per 1000 live births and
62 per 1000 live births among normotensive women.

Incidences of all adverse perinatal outcomes were higher among women with HDP. Incidence of
all adverse perinatal outcomes between women with HDP and normotensive women has

statistical significance difference between both groups [Table 4].
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Table 4: Incidence of adverse perinatal outcomes with confidence interval among women

with HDP and Normotensive women who gave birth at IMC, June, 2017 to March 2020

Perinatal outcomes

Incidence of adverse
perinatal outcome with
(CI) among Women with
HDP(n=259)

Incidence of adverse
perinatal outcome with (CI)
among Normotensive

women (n=518)

Still birth

11.2 (7.63 — 15.68)%

4.1(2.53—6.13)%

First low minute APGAR score”

37.8 (31.53 _ 44.44)%

19.5 (16.12 — 23.28)%

Fifth minute low APGAR score”

12.6 (8.61— 17.6)%

4.4 (2,79~ 6.63)%

Small for gestational age(SGA)

9.3 (6.03 — 13.47)%

2.3 (12— 4.01)%

Low birth weight

39.8 (33.76 — 46.01)%

12.7(9.99 — 15.92)%

Preterm birth

39.4 (33.39 _ 45.61)%

10.6(8.1 13.6)%

NICU admission*

33.9 (27.82 — 40.43)%

15.1(12.06 — 18.54)%

Early neonatal death (ENND)”

11.3 (7.52 - 16.12)%

2.2 (1.11-3.93)%

Perinatal mortality(PNM)

21.2 (16.42 - 26.73)%

6.2 (4.26 — 8.61)%

Overall adverse perinatal

outcome

64.1 (57.9— 69.9)%

32.8 (28.78 — 37.05)%

For all with the * (n= 230 for women with HDP and n=497 for normotensive women)
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5.3 Risk of adverse perinatal outcomes associated with hypertensive disorders of
pregnancy

Risk estimates for adverse perinatal outcomes among women with HDP compared with
normotensive women are shown in [Table 5]. In the final multivariable analysis, women with
HDP were significantly at higher risk of: preterm birth with adjusted RR: 2.31at 95%CI of (1.7,
3.14)), still birth; adjusted RR:2.02 at 95%CI of (1.21,3.40), first minute low APGAR score;
adjusted RR: 1.93 at 95%CI of (1.52, 2.46), fifth minute low APGAR score adjusted RR: 2.6 at
95% CI of (1.53, 4.42), small for gestational age; adjusted RR: 3.21at 95% CI of (1.56, 6.58),
admission to NICU adjusted RR: 1.77 at 95% CI of (1.32, 2.37), low birth weight; adjusted RR:
2.88 at 95% CI of (2.2, 3.75), and perinatal mortality; adjusted RR: 3.88 (1.97, 7.66) were
significantly higher in women with hypertensive disorders of pregnancy compared to
normotensive women after adjusted for maternal age, residence place, marital status, sex of the
newborn, gravidity, mode of delivery, history of anemia, fetal mal-presentation at birth, ANC
follow up, malaria infection, ante-partum hemorrhage, VDRL test, platelet count, onset of

labour, maternal outcome and maternal HIV status.

Table 5: Bivariate and multivariate analysis on the association between HDP and adverse
perinatal outcomes among women gave birth at JMC, southwest Ethiopia, June, 2017 to March,
2020

Women with Normotensive | Unadjusted RR | Adjusted RR P-value
Outcomes Variable | HDP(n=259) women(n=518) | (95% CI) (95% CI)

Frequency (%) | Frequency

(%)
Still birth** Yes |29 (11.2) 21 (4.1) 2.76(1.61, 4.75) | 2.02 (1.11, 3.01) | 0.008
No | 230 (88.8) 497 (95.9) 1 1

First minute Yes | 87 (37.8) 97 (19.5) 1.94(1.51, 2.47) | 1.93 (1.52, 2.46) | <0.001
low APGAR
ow No |143(62.2) 400 (80.5) 1 1
score **
Fifth minute Yes | 29 (12.6) 22 (4.4) 2.85(1.67,4.85) | 2.6 (1.53,4.42) | 0.003
low APGAR
ow No | 201 (87.4) 475 (95.6) 1 1
score**
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Small for Yes |24 (9.3) 12 23) 4(203,7.87) | 3.21(156, 6.58) | 0.001
tati |
gestationa No | 235(90.7) 506 (97.7) 1 1
age(SGA)*
Low birth Yes | 103 (39.8) 66 (12.7) 3.12(2.38, 4.00) | 2.88 (2.2, 3.75) | <0.001
ight*
Welg No | 156 (60.2) 452(873) |1 1
Preterm birth* | Yes | 102 (39.4) 55 (10.6) 3.71(2.77,4.97) | 231 (1.7, 3.14) | <0.001
No | 157 (60.6) 463 (89.4) |1 1
NICU Yes | 78(33.9) 75 (15.1) 225(1.71, 2.96) | 1.7 (1.32, 2.37) | <0.001
d 1 1 *%*
admission No | 152 (66.1) 422 (849) |1 1
Early neonatal | Yes | 26 (11.3) 11 22) 5.11(2.57,10.16 | 3.7(1.89, 7.15) | <0.001
death )
e No | 204 (88.7) 486 (97.8) 1
(ENND)** 1
Perinatal Yes |55 (21.2) 32(6.2) 3.61(2.39, 5.46) | 3.88 (.97, 7.66) | <0.001
lity(PN
mortality( No | 204 (78.8) 486 (93.8) 1 1

M)**

*RR- Relative Risk, were adjusted for maternal age, residence place, marital status, sex of the

newborn, gravidity, history of anemia, ANC follow up, malaria infection, ante-partum

hemorrhage, VDRL test, platelet count, maternal outcome and maternal HIV status.

**RR- relative risk were adjusted for all variable with * and additional for mode of delivery,

fetal mal-presentation at birth, onset of labour and 1 represent control group.
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6. Discussion

This study aims to determine adverse perinatal outcomes (preterm birth, first and fifth minute
low Apgar score, stillbirth, small for gestational age, low birth weight, admission to NICU, early
neonatal death, and perinatal mortality) effect of hypertensive disorders of pregnancy among
women who gave birth at Jimma Medical Center from June 2017 to March 2020. The findings of
this study demonstrate that hypertensive disorders of pregnancy independently confer an

increased risk for adverse perinatal outcomes compared to normotensive pregnant women.

The finding of this study showed that 39.4% of women with hypertensive disorders of pregnancy
gave preterm babies with a confidence interval of (33.39 — 45.61) %. This finding was similar to
the study conducted in part of Ethiopia, Tigray region (40.8%), and Nekemt (41.2%)(41, 58).In
contrast, it was higher than a study conducted in Ghana (21.7%), India (24.6%), the US (17.4%),
and Séo Paulo city (10.6%)(41, 44-46). The similarity in the incidence of preterm birth across the
studies might be due to the similar quality of antenatal care service and the same guideline used
for the management of HDP in the areas. The difference might be due to the level of ANC

services quality and different management guidelines used across the countries.

Consequentially, there was a higher risk of delivering preterm babies among women with HDP
than normotensive women, which was consistent with a study conducted in Nigeria, Tigray
region, and US (41, 43, 47). This could be due to interventional delivery being carried out
irrespective of gestational weeks. Particularly, in women with severe preeclampsia and
eclampsia subtype of HDP early delivering carried out in order to prevent further maternal and
perinatal adverse effect. Despite that, prematurity is the leading cause of child deaths, accounting
for nearly forl8 deaths per 1000 live birth worldwide(48). Thus, preventing and managing
hypertensive disorders of pregnancy should become the priority to accelerate the progress for

neonatal survival.

This study revealed that the incidence of low birth weight among women with hypertensive
disorders of pregnancy was 39.8% and although, there was a statistically significant difference
between the mean birth weight of mothers with HDP and normotensive mothers. This finding
was similar with a study conducted in Nekemte (36.2%), Tigray region which reported (37.7%);
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Ethiopia (41, 58) and higher than the studies conducted in Ghana (24.7%), Zimbabwe (16%),
India (22.2%) and Sao Paulo city (21%)(41, 44-47).

Incidence of low birth weight difference across the studies might be due to antenatal care service
quality and management for HDP difference between the study areas. Similarly, there was a
higher risk of delivering low birth weight among women with HDP compared to normotensive
women in this study. It is consistent with studies conducted in Nigeria and Tigray region (36,
41). This could be due to the HDP effect on vascular manifestation disturbance that affects
placental function, which ends up poorer perfusion and nutrient supplementation to the fetus.
Thus, reducing the risk associated with low birth weight demands; increased attention to keeping

the newborn warm, including skin to skincare, and assistance with the initiation of breastfeeding.

The incidences of first and fifth minute low Apgar score among babies of women with HDP
were 37.8% with 95% confidence interval of (31.5 — 44.4) % and 12.6% with a confidence
interval of (8.61- 17.6) % respectively. These findings were similar with a study conducted in
Tigray region (40.8% for the first minute), Nigeria (11.9% for the fifth minute) and higher
compared to studies conducted in Nigeria for the first minute (6.7%), Zimbabwe (8.9% for the
first minute, 10% for the fifth minute) (36, 41, 47). This discrepancy might be due to differences

in study design and sample size, and improved early identification of high-risk mothers.

In addition, the risk of both first and fifth minute low Apgar score among newborn babies of
women with HDP was higher; these were consistent with studies conducted in Ethiopia,
Zimbabwe, and Nigeria (36, 41, 47). This could be related to hypertensive disorders of
pregnancy effect on vascular disturbance, oxidative stress, endothelial damage and increased
preterm birth that might be vulnerable to the immaturity of muscle tone and reflex irritability.
The lungs of preterm birth may be deficient in surfactant that makes the lung more difficult to
ventilate. For the reason, all necessary equipment for newborn resuscitation should be ready at
every delivery by anticipating the risk of birth with a low Apgar score among women with HDP,
since newborn that does not start breathing on their own by 1 min after birth should receive

positive pressure ventilation with room air by a self-inflating bag and mask.

Additionally, the incidence of newborn babies with small for gestational age among women with
HDP was 9.3% with a 95% confidence interval of (6.03 — 13.47) %. This was slightly similar
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with the study conducted in Ghana (6.3%) and lower than the study conducted in Nigeria
(15.3%), South Africa (17%), Madagascar (25.7%) and Ethiopia; Tigray region (36.7%)(36, 41,
44, 48, 49). This difference might be due to the frequency of antenatal care services utilization
by pregnant women may vary across the areas. For instance, the proportion of antenatal care
service visits in this particular study four times and more was 54.2%, which was higher than

other study reports (59).

Moreover, the risk of small for gestational age among women with HDP was higher than
normotensive women. This finding was consistent with studies conducted in Ethiopia and
Nigeria (36, 41). This could be related to intrauterine growth restriction due to insufficient
uteroplacental blood flow and the development of ischemia in women with hypertensive disorder

of pregnancy.

According to this study, almost one third (33.9%) of the newborns delivered from women with
HDP were admitted to the neonatal intensive care unit with a 95% confidence interval of (27.82
— 40.43)%. This finding was roughly similar with others study reported from Ethiopia; Tigray
region (28.8%), Nekemte (29.1%), and it was higher than studies reported from Iran (13%),
Nigeria (14.7%), Egypt (18.8%) and India (25.5%)(23, 36, 41, 50, 52, 58). The difference across
the study might possibly because of the difference in the level of medical care either in
management strategies or antenatal care service quality. Additionally, the risk of newborn babies
admission to NICU among women with HDP was higher as compared to babies from
normotensive women; this was consistent with a study conducted in Nigeria and Tigray region
(36, 41). The reason might be related to increased preterm birth, increased numbers of babies
with low birth weight, and perinatal asphyxia as an adverse effect of hypertensive disorders of

pregnancy.

In this study, the incidence of stillbirth among women with HDP was 11.2% with a 95%
confidence interval of (7.63 — 15.68) %. This finding was consistent with the study report in
Ethiopia; Mizan Tepi (9.1%), Tigray region (10%), and Mettu (10.2%)(33, 41, 60). Whereas the
finding of this study was higher than the study conducted in Zimbabwe (5.4%) and Ghana
(6.8%) (44, 47), but lower than the study reported from Nekemte (22.1%) and Hawassa (23.5%)
Ethiopia (54, 58). This difference could be due to the difference in the quality of antenatal care

service, obstetrics care service among health institutions, and study design used.
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Consequentially, finding of this study was consistent with a higher relative risk for stillbirth
observed among women with HDP than normotensive women, which was in line with a study
conducted in Tigray region and Chine (41, 51). This might be related with the effect of maternal
mal-perfusion and placental ischemia related to HDP.

This study also revealed that early neonatal death occurred among women with HDP was 11.3%.
Moreover, the risk of early neonatal death was higher among women with HDP than
normotensive women. Similarly, the incidence of perinatal mortality among women with HDP
was 21.2% with 95% confidence interval of (16.42 — 26.73) %. This finding was higher than the
study conducted in Ethiopia (Mettu 12.04%, and Tigray region 15%)(33, 41), Ghana (10.6%),
Nigeria (7.6%), and Madagascar (8.7%)(44, 49, 61). The higher perinatal mortality discrepancy
might also be attributed to the tertiary status of JMC which serves as the referral centre for the
primary and secondary health facilities in the southwestern part of the country and small sample
size recruited by others. This finding indicates a higher discrepancy from the sustainable
development goal (SDG) target of neonatal mortality reduction to less than 12 per 1000 live
births. This show that, it demands to strengthen maternal and newborn health care in order to
achieve global and national SDG target plan by focusing prevention and treatment strategy of
HDP and other predictors of perinatal mortality.

The present study has advantage that of including large retrospective cohorts of women with
HDP, so that data were available to adjust the risk for other confounders. As limitations, variable
that may have potential relationship with perinatal outcomes such as maternal nutritional status,
smoking, indoor air pollution, maternal educational status, and wealth index were not included
and also the data on the subtypes of HDP were not used for calculating the rate and the risk for
each subtype.
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7. Conclusion and recommendation

Conclusion

Higher incidence of adverse perinatal outcomes occurred among women with hypertensive
disorders of pregnancy than normotensive women gave birth at Jimma Medical Center,
southwest Ethiopia. HDP was associated with higher risk of preterm birth, low birth weight, low

Apgar score, small for gestational age, stillbirth, admission to NICU and perinatal mortality.

Recommendation
Hypertensive disorder of pregnancy was associated with adverse perinatal outcomes. For this
reason, evidences should be used by programmers to design intervention for better outcomes.

Healthcare providers should strengthen the primary prevention, secondary prevention and
treatment strategy to improve better perinatal outcomes. Intervention focusing on HDP will help
in order to achieve global and national sustainable development goal targeted for neonatal
mortality in addition to other predictors of perinatal mortality. Hence, health care providers
should strengthen prevention, early diagnosis and prompt management strategies of HDP to

reduce adverse perinatal outcomes.

Low number of antenatal care visit among women with hypertensive disorder of pregnancy than
normotensive women was found in this study. This is associated with an increased risk of
adverse perinatal outcomes. Therefore, provision of regular, high quality antenatal care and

empowering women with accurate health information help to reduce adverse perinatal outcomes.

Ethiopian Federal Minister of Health needs to set the criteria to identify pregnant women at high
risk for hypertensive disorders of pregnancy during antenatal care visit that may be used for

secondary prevention.

Other researchers should incorporate those variables did not studied in this study by using

prospective method and estimate the risk and rate for each subtypes of HPD.
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Appendix

Formant to extract data to assess effect of hypertensive disorders of pregnancy on adverse
perinatal outcomes among women gave birth at JIMC, southwest Ethiopia, 2016-2019

Code

Date of delivery

Card number

No | Question Response Skip
1. | Place of residence 1.Urban
2. Rural
2. | Age of mother (in years)
3. | Marital status 1. Married
2. Single
4. | Gravidity 1. Primigravida
2. Multipara (I-1V)
3. Grand multipara (V+)
5. | How many children does the in number
mother have including this birth
(Parity)
6. | Did the mother had hypertensive | 1. No If No skip
disorders of pregnancy to Q8
2.Yes
7. | What a subtype of hypertensive | 1. chronic hypertension
disorders she had? ] )
2. superimposed Preeclampsia
3. gestational hypertension
4. preeclampsia
5. eclampsia
8. | Maternal HIV status 1. Reactive
2. Non-reactive
9. | VDRL test 1. Negative
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2. Positive

10| Malaria diagnosis in current 1. No
regnanc
Pred Y 2.Yes
11/ She had antepartum hemorrhage | 1. No
in current pregnancy
Pred y? 2.Yes
12/ Hemoglobin (gm/dL) gm/dL
13| Platelet count 1. >100,000/mm3
2. <100,000/mm3
14| History of ANC use 1. Yes If answer is
2, Skip to
2. No Q15
15/ If yes, number of antenatal care (in numbers)
visits
16/ Maternal nutritional status(first 1. weight in kg
trimester BMI at <16 weeks) o
2. height in cm
17/ On set of labour 1. Induced
2. Spontaneous
3.Direct CS( cesarean Section)
18] Fetal mal-presentation at birth 1. No(if occiput anterior(vertex))
2. Yes( if any of breech or vertex occiput
posterior or transverse lie
19! Mode of delivery 1. Vaginal
2. Cesarean Section
20] Number of newborn 1.Singleton
2. Multiple
21| Sex of the newborn 1. Male If twin
more than
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possible

22,

Gestational age at delivery in
complete weeks

in weeks

23,

Birth outcome of stillbirth

. No
. Yes

If yes skip
to Q-30

24,

1% minute APGAR score < 7
(only for live birth)

.No
. Yes

25,

5™ minute APGAR score <
7(only for live birth)

. No
. Yes

26

Birth weight in grams

27,

Newborn is small for gestational

age at birth(<10 percentile)

. No
. Yes

28]

Admission to NICU

. No
. Yes

29,

Had neonatal sepsis?

. No
.Yes

30,

Birth outcome of early neonatal

death

.No
. Yes

31,

Perinatal mortality(newborn
status still 7day after birth)

. No
. Yes

32,

Maternal outcome

. Alive on discharge

. Died

If admitted to NICU, date of neonate admission
and Diagnosis of the neonate

Name of data collector and signature:
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