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  Abstract 

Background: preeclampsia is pregnancy induced hypertensive disorder characterized by elevated 

blood pressure and proteinuria. It can be classified into early onset preeclampsia (EOPE) and late 

onset preeclampsia (LOPE) based on gestational age. LOPE shares ∼80 to 95%of all preeclampsia 

cases worldwide and its incidence were 0.3 and 2.7%, EOPE, LOPE respectively. 

Objective: The primary purpose of this study was to identify determinants of early and late onset 

preeclampsia among women delivered at Ghandi memorial hospital from January,2021-2022. 

Method: Hospital based unmatched case control study was conducted on 174 cases and 348 

controls among women  delivered at Ghadi memorial hospital from March 20, 2023 to April 

20,2023. Women with confirmed preeclampsia and atypical preeclampsia were considered as cases 

and normotensive women will be considered as controls. Data was collected by using  kobo collect 

application and exported into SPSS version 26 for analysis. Logistic regression was done. Finally, 

a p-value of less than 0.05 was declared as significant. 

Result: Hypertension history in her family and history of high blood pressure in the previous 

pregnancy were significantly associated with early onset preeclampsia with (AOR=6.8, CI=1.64-

28.6) and (AOR=9.8, CI=1.69-56.8) respectively. Advanced maternal age when first time 

pregnancy, history of UTI during pregnancy, history of contraceptive use, and lack of ANC visits 

with respective (AOR=14.55, CI=1.28-165), (AOR=8.36, CI=2.05-34.11), (AOR=4.34, CI=1.31-

14.41) and (AOR=3.29, CI=1.47-7.35) respectively. 

Conclusion: Generally, family history of hypertension, history of gestational hypertension and 

ANC visit were associated with  increased risk of both early and late onset preeclampsia in this 

study. Nevertheless, history of UTI during pregnancy, advanced maternal age at first time 

pregnancy, lack of ANC visit and history of contraceptive use were found to be the risk factor for 

late onset preeclampsia. It is better to recruit specialty trained professionals and work together with 

primary health facilities to create a conducive environment so that patients with preeclampsia and 

other associated illnesses can be treated, educated and can have regular follow up. 

Keywords: Early onset, late onset, preeclampsia, case control ,determinant  
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1. INTRODUCTION  

1.1. Background   

Preeclampsia (PE) is a hypertensive disorder of pregnancy distinguished by blood pressure of 

≥140/90 mmHg in two or more successive measures of at least four hours apart or a diastolic 

blood pressure of greater than 110 mmHg on any one occurrence, with proteinuria of 300 mg 

and greater per 24 h or ≥+2 on a urine dipstick after the 20th week of gestation and normally 

resolves within 12 weeks postpartum (1,2). 

Preeclampsia is classified into two; early onset preeclampsia (EOPE) diagnosed less than 33 

weeks and late onset preeclampsia (LOPE) at 34 or more weeks of gestation based on 

gestational age.  Among the two LOPE shares ∼80 to 95%of all preeclampsia cases worldwide 

and its incidence were 0.3 and 2.7%, EOPE, LOPE respectively. Even though less common 

occurrence, EOPE is associated with nearly ten times increased risk of perinatal and maternal 

death and two times higher risk of perinatal death and threefold increased risks of maternal 

death in women with late onset disease were identified, weighted with normal pregnancy (3,4). 

 Some etiological features of early and late onset preeclampsia are similar. But there are several 

different risk factors which result in different outcomes. The two entities should be treated as 

different conditions from a causative and prognostic perspective(5) 

Family history of diabetes mellitus, high pre-pregnancy body mass index ≥ 25 kg/m2 and 

weight gain ≥ 0.5 kg per week, older maternal age, smoking, unmarried status, and male fetus 

are the common risk/protective factors both EOPE and LOPE .Younger maternal age, 

nulliparity, history of chronic hypertension in the family and DM were more strongly associated 

LOPE whereas chronic hypertension and birth defect were the risk factor to early onset 

preeclampsia. A high risk of fetal death, perinatal death or severe neonatal morbidity is 

associated with EOPE (5,6). 

Preeclampsia leads to several adverse outcomes for both the mother and the baby, including 

maternal and perinatal death. Of all pregnancies 5–10% are affected by preeclampsia 

worldwide. Nonetheless, in low-income countries, the incidence is close to 16.7% and causes 

10% – 18% of maternal deaths globally (7).  The World Health Organization (WHO) reveals 

that the incidence of preeclampsia is 7 times greater in low-income countries (2.8% of live 
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births) as compared to high income countries (0.4%) (1,7). Its prevalence ranges from 1.8% to 

16.7%   in developing   countries (8). 

In Ethiopia it is among the five leading causes of maternal death (hemorrhage, obstructed labor, 

preeclampsia/eclampsia, unsafe abortion, sepsis (2). From the 2016 Ethiopian Demographic 

and Health Survey (EDHS), nearly 412 mothers per 100,000 live births died due to gestation 

and related causes (9). Among pregnancy induced hypertension, preeclampsia and eclampsia 

have a significant impact on maternal and neonatal mortality and morbidity. Preeclampsia 

results in16% of maternal death in Sub-Saharan Africa and 16.9% of maternal death in Ethiopia. 

Developing countries like Ethiopia face unpleasant complications of the problem than 

developed ones (2,7,9).  

It progresses to eclampsia and hemolysis elevated liver enzyme low platelet count (HEELP) 

syndrome unless prompt management is in place (8). 

Regular ANC follow up during her pregnancy is a crucial preventive measurement which 

guarantees early diagnosis and permits prompt management as quickly as possible. In addition, 

Patient education regarding the physiological changes and challenges, preventing preeclampsia 

and other pregnancy related diseases during a pregnancy improves the woman’s knowledge of 

detecting problems without delay, thus, allowing for quick medical intervention and the chance 

of interventional success significantly increases (8). 
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1.2. Statement of the problem  

Preeclampsia is a progressive disease of pregnancy which results in different maternal and fetal 

complications including preeclampsia, acute renal failure, coagulopathy, placenta abruption, 

postpartum hemorrhage, intrauterine growth restriction, preterm birth, and maternal and fetal 

death (10). It accounts for around 22.1% of pregnancy induced hypertension in Africa, and 4.74 

to 5.47 % in Ethiopia which contributes to the risk for maternal and perinatal mortality, preterm 

birth and low birth weight (11–14). 

Preeclampsia develops in 20%of first pregnancies and results in at least 40% of premature birth 

(15). Each year there are around 50,000 maternal deaths worldwide from preeclampsia. 

Developing countries, including Ethiopia, shares most of these deaths (16). Recently nearly 

98%maternal, fetal and neonatal deaths related to preeclampsia occur in low-income countries, 

with a large share of deaths in south Asia and sub-Saharan Africa (17).  It also accounts for 15-

20% of maternal mortality in developed countries (18). 

Fetal growth restrictions (FGR) as well as short term and prolonged health consequences are 

important clinical differences for early and late onset preeclampsia in relation to maternal and 

fetal outcome. Abnormal placentation and FGR are related to EOPE and LOPE, whereas 

maternal factors were related to the LOPE, without a placental impact. In EOPE, the placental 

impairment is ‘extrinsic’ to the placenta, with partial spiral artery remodeling (an early 

pregnancy event). The source of LOPE is ‘intrinsic’ to the enlarging and fermenting placenta, 

restricting intervillous perfusion. Both pathways lead to secondary syncytiotrophoblast stress 

and release of proinflammatory factors into the maternal circulation. Maternal factors may 

increase the risk on many levels for the two stages of preeclampsia and contribute to the risk 

for both early and late onset forms (19). 

Even though a number of clinical and biochemical investigations have been conducted for 

prediction or timely detection of preeclampsia, most of them are inapplicable for general use in 

most low-income countries. At present, in a large number of low-income countries there is not 

an exclusive, valid and practical screening test for preeclampsia (8). 
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The high load of maternal mortality in African societies is due to delayed health care seeking 

at the household level to obstetric emergencies often related to lack of information on when and 

where to get service (8).  

The WHO recommends screening for pre-eclampsia during the third ANC visit at 32 weeks 

(20). In developing countries, obstetric and medical history and clinical examination of women 

are the main assessment for risk 2 strategies. Pregnant women should be evaluated at their first 

ANC visit for risk factors of preeclampsia, but screening should be done at every subsequent 

visit. Screening for pre-eclampsia using maternal history alone is accurate in detecting only 

45.3% of cases(21). 

Even though the risk factors for the two types of preeclampsia are different, no research has 

been conducted in Ethiopia on EO and LO preeclampsia specifically to identify their risk 

factors. Knowing these factors will help to identify the problem early and to start the 

management without  delay. Therefore, this study will help as baseline information for EO and 

LO preeclampsia risk factor identification. 

. 
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1.3. Significance of the study  

Nowadays pregnancy induced hypertension including preeclampsia is increasing in the world. 

It has many complications involving vital organs and leaves permanent disabilities up to death. 

To reduce and prevent these conditions and related consequences, clinicians have to understand 

the socio demographic, co morbid and clinical, reproductive and obstetric and behavioral 

determinants of preeclampsia. 

Although preeclampsia is a life-threatening hypertensive condition during pregnancy, there are 

no sufficient research which indicates determinant risk factors of early and late onset 

preeclampsia in Ethiopia. Therefore, the result of this study will fill this gap and give some 

other evidence. 

This study will identify determinants of early and late onset PE and will help for public 

education about the prevention of those modifiable factors. It will help health care workers to 

act on those factors to intervene in the impact and complication of preeclampsia on mother and 

fetus with respect to practice of antenatal care. Since limited studies done on determinant risk 

factors of early and late onset preeclampsia in Ethiopia, it will also be used as a baseline for 

future similar and related studies and probe researchers’ interest for further studies. 

The result of this study will also reveal the incidence of early and late onset preeclampsia and 

other predictors of preeclampsia for hospital managers and those who work on quality of care. 

Furthermore, the study will help for policy makers to prepare strategies and guidelines to 

improve quality of care with appropriate intervention to decrease maternal and fetal mortality. 

In addition, the aim of this study could be used to improve on the outcomes of preeclampsia by 

raising the quality of antenatal care offered to women by the health care personnel in the slums, 

especially by imparting knowledge about this condition so that they can recognize important 

symptoms and take appropriate and timely actions. This would in turn help prevent or reduce 

maternal mortality attributed to preeclampsia. 
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2. LITERATURE REVIEW 

2.1. prevalence of preeclampsia 

High blood pressure after 20 weeks of gestation plus proteinuria can be defined as preeclampsia. 

It affects 2-10% of pregnant women globally (22). Nevertheless, the overall prevalence of   

preeclampsia varies from 4.5-23% in some studies (15). About 4% of pregnancies in the United 

States, 2-16% in Nigeria and 6.1% in Kenya are affected by preeclampsia (21,23,24). Similarly, 

prevalence accounts 5%in Ethiopia (27). 

Preeclampsia may have genetic factors but the actual etiology of this disorder is still not clear. 

It is a multifactorial and multicausal condition and vital to broadly carry out their various risk 

factors across different populations of countries. 

Among the various risk factors of preeclampsia/early and late onset, this session reviewed 

different literature on sociodemographic, reproductive and obstetric, clinical and comorbid 

factors, and behavioral and family history related factors with the aim of identifying those 

associated with the problem in Ethiopia. 

Generally, advanced or young maternal age, rural residency , history of gestational 

hypertension, maternal history of DM, history of preeclampsia and DM in the family were 

associated with PE. There are also variables which are associated with early and late onset 

preeclampsia. From these variables being age ≥35 and chronic hypertension are among the 

determinants of early onset preeclampsia and family history of hypertension, lack of ANC, 

nulliparity and primiparity are strongly associated with late onset preeclampsia.  

2.2. Socio demographic determinants 

A study done in Thailand, on risk factors of early and late onset of preeclampsia showed that: 

maternal age between 30 and 34 years (OR=2.40; 95% CI 1.19–4.83) and ages ≥35 years 

(OR=2.75; 95% CI 1.35–5.61) have an association with risk of preeclampsia. Late onset 

preeclampsia is more likely to occur between ages 30 and 34 years (OR=2.23; 95% CI 1.06-

4.71) and ages ≥35 years (OR=2.69; 95% CI 1.27-5.70(26). Similar study done in Taiwan 

revealed that Women with Advanced maternal age > 35 years (RRR, 1.4; 95%CI, 1.3–1.5, 

p < 0.01) had higher risk to develop early onset preeclampsia (29). 
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Moreover, a study conducted on Determinants of Pre-eclampsia in south India showed that 

prepregnancy BMI of >25 (AOR = 7.56), were significantly associated with risk factors of pre-

eclampsia (28).Another related study done in Nigeria and democratic republic of Congo shows 

that: Maternal age less than 30 years, lower educational status, maternal obesity was more likely 

increased risk of preeclampsia with Adjusted odds ratio (AOR) = 2.50, 9.08, 7.53) respectively 

and high BMI (OR = 2.82) (29,30).  

Studies in northern parts of Ethiopia, Debre tabor and central Tigray had been conducted on 

determinants of preeclampsia revealed that being age between 10 and 15 years at menarche was 

approximately eight-fold increased risk of preeclampsia (AOR: 7.69; 95% CI: 3.10–25.29) with 

reference to age greater than 15 years. Having a new partner   was four and two-fold at high 

risk of developing preeclampsia with odds of (AOR: 4.16; 95% CI: 3.49–17.03) (2).  Moreover, 

an age range of 20–34 years [AOR = 0.071; 95% CI (0.015, 0.32)], being age group ≥35 years 

(AOR=4.00; 95% CI=1.25–12.80) and rural residence (AOR=3.30; 95% CI=1.50–7.26 were 

considered to be the high risk of developing preeclampsia (31). 

2.3. Behavioral and family history determinants 

The research done Thailand showed that; women having hypertension in her family had a 2-

fold increased risk of late onset of preeclampsia (OR=2.12, 95%CI: 1.06, 4.22) and (95%CI: 

1.04, 4.40) and early onset preeclampsia (OR=2.01, 95%CI: 0.66, 6.09)(26). Another Similar 

study done in Taiwan revealed that; chronic hypertension, DM, were considerably to develop 

preeclampsia (all p values< 0.01 as well chronic hypertension (RRR, 1.7; 95%CI, 1.6–1.9, 

p < 0.01) had higher risk to develop early-onset preeclampsia (32).  

Furthermore, a study conducted on determinants of Preeclampsia in south India showed that 

history of chronic hypertension (AOR=6.69), history of diabetes (AOR=8.66), history of 

hypertension in her family (AOR = 5.48), were the significantly associated with risk factors of 

preeclampsia (28).  

Prior history of preeclampsia had nearly 6 times increased risk to develop preeclampsia 

(OR:5.6; 95% CI:1.82, 9.28), and history of preeclampsia in her family, chronic hypertension 

was related with the risk of developing preeclampsia with odds ratio of (OR:1.68; 95% CI:1.26, 

2.11), (OR: 2.52; 95% CI:1.29, 3.74) respectively with respect to the research done in sub-
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Saharan Africa. There is also a relationship with nutrition and related factors, birth spacing with 

preeclampsia supported by few studies in the analysis (33).  

Another related study done in Nigeria and democratic Republic of Congo shows that: previous 

history of pregnancy induced  hypertension, diabetes, and history of preeclampsia in her family 

were more vulnerable to having preeclampsia (AOR) = 2.50, 7.53, and 3.57 respectively 

(29,30).  

Studies in northern parts of Ethiopia, Debre tabor and central Tigray had been conducted on 

determinants of preeclampsia revealed that; Having a family history of preeclampsia   were 

four-fold at high risk of developing preeclampsia with odds of (AOR: 4.16; 95% CI: 3.49–

17.03). History of diabetes mellitus (AOR: 4.31; 95% CI: 1.66, 11.21), anemia (AOR: 3.23; 

95% CI: 1.18, 8.86)(2) and prior history of PE (AOR: 5.55; 95% CI: 1.80, 17.10) were 

significantly associated with developing preeclampsia with respect to the study den in central 

Tigray (31).  

Another study conducted in selected public hospitals of Addis Ababa illustrates that; prior 

history of PE (AOR: 4.28, 95% CI: 1.61, 11.43) had to be a strongly associated risk factor of 

preeclampsia(34). Moreover, a family history of DM in her family [AOR =0.28.2; 95% CI 

(0.081, 0.985)], history of hypertension in her family [AOR = 0.124; 95% CI (0.047,0.325)], 

[AOR = 3.355; 95% CI (1.112, 10.126)], and a maternal history of preeclampsia [AOR = 0.162; 

95% CI (0.041, 0.640)] had significant association with preeclampsia (1). 

2.4. Obstetric and reproductive determinants 

According to the research done in Thailand, lack of ANC follow up had seven times increased 

risk of LOPE (OR=7.19; 95% CI 1.36--38.11) relative to those women who have regular ANC 

follow up during the first trimester (26). Similar study done in Taiwan revealed that Women, 

with nulliparity, chronic hypertension, primiparity (all p values< 0.01) was more strongly 

associated with late onset disease (27).  

A study conducted on Determinants of Preeclampsia in south India showed that pregnancy 

above one fetus (AOR = 5.73) was at increased risk of PE (28).  
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According to the research done in sub-Saharan Africa shows that, prior history preeclampsia 

had nearly sixfold increased risk to develop preeclampsia (OR:5.6; 95% CI:1.82, 9.28), and 

lack of ANC visits has been associated with the risk of developing preeclampsia with odds ratio 

of (OR: 2.71; 95% CI:1.45, 3.96) (33). 

Moreover, another related study done in Nigeria and democratic republic of Congo shows that: 

primigravity, previous history of pregnancy induced hypertension, polyhydramnios, were more 

likely increased risk of preeclampsia (AOR) = 20.25, 76.47,5.11, and 3.57 respectively and 

vitamin D deficiency (OR = 2.77) (29,30). In addition, a case control study conducted in Ghana 

on risk factors for the determinant on new onset and persistent postpartum preeclampsia 

demonstrated that: women who had history of contraceptive use were nearly nine times 

vulnerable for late onset preeclampsia compared to those who didn’t use(AOR=8.74,CI=2.48-

30.80) (35). 

Studies in northern parts of Ethiopia, Debre tabor and central Tigray had been conducted on 

determinants of preeclampsia revealed women having a new partner was 4 times at high risk of 

developing preeclampsia with odds of (AOR: 4.16; 95% CI: 3.49–17.03)(2). Primigravida 

(AOR: 5.41; 95% CI: 2.85, 10.29), prior history of PE (AOR: 5.55; 95% CI: 1.80, 17.10) were 

significantly associated with developing preeclampsia with respect to the study done in central 

Tigray (31).  

Another study conducted in selected public hospitals of Addis Ababa illustrates that; first time 

pregnancy (AOR: 2.68, 95% CI: 1.38, 5.22), prior history of PE (AOR: 4.28, 95% CI: 1.61, 

11.43) and pregnancy more than one fetus (AOR: 8.22, 95% CI: 2.97, 22.78) had to be a 

strongly associated risk factors of preeclampsia (34).  

2.5. Clinical and co morbid determinants 

According to the study done in Taiwan; chronic hypertension, stroke, and hyperthyroidism has 

the risk of developing PE (all p values< 0.01)(27).  

A case control study conducted on Determinants of Pre-eclampsia in south India also showed 

that history of renal disease (AOR=5.6) was the risk factor of PE (28).  
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According to the research done in sub-Saharan Africa; chronic hypertension, anemia during 

pregnancy were associated with the risk of developing preeclampsia with odds ratio of (OR: 

2.52; 95% CI:1.29, 3.74), (OR: 3.22; 95% CI:2.70, 3.75) respectively (33). 

Another related study done in Nigeria and democratic Republic of Congo shows that chronic 

hypertension and DM were more likely to have an increased risk of preeclampsia with Adjusted 

odds ratio (AOR) = 2.73, 10.78, respectively (29,30). Furthermore , a matched case control 

study done in Tanzania on UTI and preeclampsia among pregnant women revealed that : having 

a history of UTI during pregnancy were 8 times suffer from late onset 

preeclampsia(AOR=7.7,CI=2.71-14.4) (36).  

Studies in northern parts of Ethiopia, central Tigray had been conducted on determinants of 

preeclampsia revealed that; history of DM 4 times and anemia during pregnancy 3 times 

associated preeclampsia (31). 

2.3. Conceptual framework 

The relationships between independent and dependent variables are illustrated in the conceptual 

framework below (figure1). 

Socio demographic factors (maternal age) and behavioral and family history factors (obesity 

and family history of hypertension) are associated with the risk of both early and late onset 

preeclampsia (28,29). 

Prior history of pregnancy induced hypertension and chronic hypertension has been associated 

with the risk of early onset preeclampsia (26,27). Whereas primiparity is independently 

associated with the risk of late onset preeclampsia (29). 

 

 

 

 

 



11 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Conceptual framework shows risk factors of early and late onset preeclampsia 

at Ghandi memorial hospital, 2023 (37). 
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3. STUDY OBJECTIVES 

3.1. General objectives 

The general objective of the study was to identify determinants of early and late onset 

preeclampsia among women delivered at Ghandi memorial hospital from January 2021 to 

January 2022. 

3.2. Specific objectives 

⮚ To differentiate socio demographic factors associated with early and late onset 

preeclampsia among women delivered at Ghandi memorial hospital from January 2021 

to January 2022. 

⮚ To identify factors associated with early and late onset preeclampsia among women 

delivered at Ghandi memorial hospital, from January 2021 to January 2022. 
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4. METHODS AND MATERIALS 

4.1. Study Area and period 

4.1.1. Study area  

The study was conducted at Ghandi memorial hospital (GMH) in Addis Ababa, Ethiopia. GMH 

is one of the oldest public hospitals in Addis Ababa, located on the Ras Desta Damtew Street 

just next to the headquarter of the Commercial Bank of Ethiopia (CBE). The GMH, established 

in 1959 GC, is a pioneer in maternal & neonatal health services in Ethiopia. The hospital was 

named after the world-renowned Mahatma Gandhi, an Indian lawyer, politician, social activist, 

and writer who became the leader of the nationalist movement against the British rule of India. 

Recently, the hospital upgraded its hospital bed capacity to 350 with a total annual patient flow 

of 5984 patients. GMH is directly operated by the Ministry of Health, providing medical 

services, particularly focused on reproductive, maternal and neonatal health (38). 

4.1.2. Study period 

The study was conducted from March 20, 2023 to April 20, 2023 at Ghandi memorial hospital 

in Addis Ababa, Ethiopia. 

4.2. Study design 

Hospital based unmatched retrospective case control study was conducted to identify 

determinants of early and late onset preeclampsia. 

4.3. Population 

 4.3.1 Source population 

All women delivered from January 2021 to January 2022 at Ghandi memorial hospital were the 

source population. 

 4.3.2. Study population for cases and controls 

4.3.2.1. Study population for cases 

 Preeclamptic women identified by systematic random sampling who delivered at Ghandi 

memorial hospital from January 2021 to January 2022 were  the study population. 

4.3.2.2 Study population for controls 

 Normotensive non proteinuria women identified by systematic random sampling that delivered 

at Ghandi memorial hospital. 
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4.3.3. Study unit 

All selected cases and controls that delivered at Ghandi memorial hospital from January 2021 

to January 2022 and fulfill the eligibility criteria. 

4.4. Eligibility criteria for cases and controls  

4.4.1. Inclusion criteria for cases 

All selected women who delivered at Ghandi memorial hospital from January 2021 to January 

2022 with confirmed preeclampsia as well atypical preeclampsia was included as cases. 

4.4.2. Inclusion criteria for controls 

All selected normotensive non proteinuria women who gave birth ≥37 weeks at Ghandi 

memorial hospital from January 2021 to January 2022 were included as controls. 

4.4.2.1. Exclusion criteria for cases 

Women with eclampsia and HEELP syndrome during the study time were excluded. 

4.5. Sample size determination 

Sample size was determined by using factors significantly associated with the dependent 

variable from the previous study, and the larger were taken. It was calculated by using Epi info 

version 7.2.5.0 and the double population proportion formula with the assumptions of 95% CI, 

80% power, case to control ratio of 1: 2, and 10% margin of error. Sample size was calculated 

for both early and late onset preeclampsia using specific formula for case control study as 

follows: 

For early onset  𝑛1 =
(𝑧𝛼+𝑧𝛽)

2
2𝑝𝑞

𝑝2−𝑝1
[
𝑟+1

2𝑟
]          𝑛2 = 𝑟𝑛1 

For late onset 𝑛1 =
(𝑧𝑎+𝑍𝛽)

2

𝑝2−𝑝1
(
𝑟+1

2𝑟
)                     𝑛2 = 𝑟𝑛1 

Where; 𝑛1 =sample size for cases        𝑝1 = proportion for cases 

            𝑛2 = sample size for controls     𝑝2 =proportion for controls 

            r = ratio of control to case           𝑝 =
𝑝1+𝑝2

2
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The final sample size was 𝑁 = (𝑛1 + 𝑛2) + (𝑛1 + 𝑛2)  

The percent of cases exposed among early onset preeclampsia of nulliparous women (P1) and 

the percent of controls exposed (P2) were taken as 60.86% and 39.3% respectively.  

Moreover, the percent of cases exposed among late onset preeclampsia women with family 

history of hypertension (q1) and percent of controls exposed(q2) with respective percentages 

of 38.9%and 57.7 % from the previous study (26). To get the maximum sample size, P2 and q2 

with the corresponding odds ratio were taken for early onset and late onset preeclampsia. Then 

the total calculated sample was 204 (68 cases and 136 controls) for early onset preeclampsia 

and 270 (90 cases and 180 controls) for late onset preeclampsia. For the possibility of non-

respondents, 10% of the total sample size was added for both early and late onset preeclampsia 

and the total sample was the sum of the two which is 225 (75 cases & 150 controls) and 297 

(99 cases and 198 controls) for early onset and late onset preeclampsia respectively. The final 

sample size was 522 (174 cases and 348 controls). 
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Table 1: Sample size calculation to determinants of early and late onset preeclampsia at 

Ghandi memorial hospital, Ethiopia 2023 
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 Sample size for early onset preeclampsia 

Nulliparous 39.13

% 

60.9

% 

2.42 95% 80% 2 68 136 225(75 

cases 150 

controls) 

(26) 

 Sample size for late onset preeclampsia 

Having family 

history of 

hypertension 

38.9% 57.7

% 

2.14 95% 80% 2 90 80 297(99 

cases 198 

controls) 

(26) 

 Final sample size 522 (174 cases 348 

controls) 

 

4.6. Sampling techniques and procedures 

Based on the reports obtained from the delivery ward registry of the hospital among women 

delivered from January 2021, to January 2022, all controls per each case were selected by 

systematic random sampling from the registration book  every 5th value of their card number 

(1793/348) until the calculated sample size was reached. A total of 379 preeclampsia cases were 

identified from the registry book of delivery ward. Then the cases early and late onset 

preeclampsia were identified based on gestational age from the chart by their card number. 

Among 379 preeclampsia cases 154 were early onset preeclampsia and 225 were late onset 

preeclampsia. Then cases were selected every 2 value (154/75) and every 3rd value (225/99) for 

early and late onset preeclampsia respectively. The first study participant was selected by lottery 

method from the sampling frame arranged in order, while the subsequent study participants 

were identified by successively adding a constant to the starting random number until the total 

sample size was reached. 
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4.7. Study variables 

4.7.1. Dependent variable 

Early and late onset preeclampsia 

4.7.2. Independent variables 

Socio demographic characteristic 

Maternal age 

Residence 

Marital status 

 Reproductive and obstetric factors 

Gravidity 

Parity 

Previous history of preeclampsia 

History of gestational hypertension 

Number of pregnancies (singleton or multiple) 

Amniotic fluid status 

History of abortion 

Use of contraception 

Rh factor 

Clinical and co morbid factors 

Stroke 

Anemia 

Hemoglobin level 

            Thyroid diseases 

UTI 

ACS 

CHF 

Renal disease 

Chronic hypertension 
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History of DM 

Behavioral and family history related factors 

Cigarette smoking 

Family history of DM 

History of alcohol use 

ANC follow up  

family history of preeclampsia 

Family history of hypertension 

4.8. Data collection tools 

The data were collected by using structured questionnaires which were adopted and modified 

from previous Studies (28,29,36). The tool consists of socio demographic, reproductive and 

obstetric, clinical and co morbid, behavioral and family history variables. 

4.9. Data collection procedures and techniques 

Three nurses as a data collector, one nurse as a supervisor and one data clerk were recruited and 

trained on the objectives of the study, the nature of variables, and way of approach to study 

units, and other issues. The data were collected from charts using structured and pretested 

questionnaires. All the cases and controls for both early and late onset preeclampsia were 

selected by systematic random sampling from women who delivered at Ghandi memorial 

hospital during the study period and fulfilled the inclusion criteria until the calculated sample 

size was obtained. 

4.10. Data quality assurance 

The tool was checked for its coherence & completeness and pretested among 5% of the total 

sample size. Training was given for data collectors, the data clerk and the supervisor prior to 

the actual data collection started for one day. The collected data were checked for completeness 

and appropriateness. It is also cleaned, ordered, coded and categorized for analysis. 

4.11. Data analysis and presentation 

The data were collected by the kobo collect application  then exported to SPSS version 26 for 

analysis. Descriptive statistics were done and presented using texts, frequency tables. Binary 

logistic regression was done for each variable and variables with p-value less than 0.25 were 
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eligible for the final model. multicollinearity was checked. Multiple logistic regression was 

done using adjusted odds ratios with the corresponding 95% confidence intervals. Hosmer-

Lemeshow test result shows the model was fit. Finally, a p-value less than 0.05 was declared 

as statistically significant. 

4.12. Operational definition 

Early onset preeclampsia; is defined as preeclampsia that develops at ≤33 weeks of 

gestation(3).  

late-onset preeclampsia; is described as preeclampsia that develops at or after 34 weeks of 

gestation(3). 

Atypical preeclampsia; can be defined as non proteinuric gestational hypertension plus  

hemolysis or normotensive gestational proteinuria with the presence of hemolysis or  the 

presence of preeclampsia after 48 h postpartum; and  before 20 weeks of pregnancy(39). 

Gravidity; defined as the sum of all pregnancies, including all live births and pregnancies that 

did not result in a live birth(38). 

Parity; defined as pregnancies that resulted in the delivery at 6 months (4 weeks) gestation, of 

either a live birth or a stillbirth(40). 

4.13. Ethical consideration 

Letter of permission was obtained from Addis Ababa University, College of Health Sciences 

and department of Emergency Medicine to conduct the study. Then the letter was submitted to 

Ghandi memorial hospital and Addis Ababa City Administration Health Bureau (AACAHB). 

An ethical clearance or letter of cooperation was also obtained from these institutions after 

review of the proposal. Any personal identifiers like name were not to be used at the time of 

data collection. 

4.14. Dissemination of plan 

The result of this study will be disseminated to Addis Ababa University, College of Health 

Sciences, School of Medicine, Department of Emergency Medicine and the Library. It will also 

be submitted to AACAHB and Ghandi memorial hospital. The result will also be uploaded to 

Addis Ababa University’s portal and published in journals. 
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    5. RESULT 

In this hospital based unmatched case control study, a total of 496 participants (174 cases and 

322 controls) who delivered at Ghandi memorial hospital were involved with 5 lost and 21 

incomplete cards.  

 5.1.Socio demographic characteristics of participants   

Among participants, majority 78 (36.6%) of early onset and 113 (39.9%) late onset 

preeclamptic women were under the age group of 25-29 years. Addis Ababa residents were 

higher than  residents  who were outside Addis Ababa with the proportion of (70.9% & 56.2%) 

for early and late onset preeclampsia respectively. Regarding marital status of the participants, 

more proportion of early onset and late onset preeclamptic women were married 487 (98.2%). 
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Table 2: Socio demographic characteristics of women delivered at Ghandi memorial 

hospital in Addis Ababa, Ethiopia 2023. 

Variables Categories Early onset (213) Late onset (283) 

Cases (n%) Control (n%) Cases (n%) Control (n%) 

Age in years <24   

25-29                        

30-34                            

>35 

26(12.2%) 

28(13.1%) 

13(6.1%) 

8(3.8%) 

44(20.7%) 

50(23.5%) 

31(14.6%) 

13(6.1%) 

24(8.5%) 

38(13.4%) 

24(8.5%) 

13(4.6%) 

54(19.1%) 

75(26.5%) 

41(14.5%) 

14(4.9%) 

Marital status married                       

Single                      

divorced 

73(34.3%) 

1(0.5%) 

1(0.5%) 

137(64.3%) 

1(0.5%) 

0(0.0%) 

95(33.6%) 

4(1.4%) 

- 

182(64.3%) 

2(0.7%) 

- 

Residence Addis Ababa         

Outside 

Addis Ababa 

47(22.1%) 

28(13.1%) 

104(48.8%) 

34(16.0%) 

48(17.0%) 

51(18.0%) 

111(39.2%) 

73(25.8%) 
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5.2. Determinants of early onset preeclampsia 

Initially different variables like residence, number of ANC visit, number of fetuses, anemia 

during pregnancy, hemoglobin level, history of UTI, preeclampsia, gestational hypertension, 

abortion, contraceptive use, and family history of hypertension were associated with early onset 

preeclampsia in the binary logistic regression analysis. All were p-value <0.25. These variables 

were taken and analyzed  together using multiple logistic regression models. 

After controlling the effects of potentially confounding factors using multivariable logistic 

regression model, having hypertension in her family 6.8 times and history of gestational 

hypertension 9.8 times associated with early onset preeclampsia (AOR=6.80,CI=1.64-

28.6,p=0.008) and (AOR=9.8,CI=1.69-56.8,p=0.011) respectively. Women with complete 

ANC follow up were 98% less likely to develop early onset preeclampsia as compared to who 

had incomplete ANC follow up (AOR=0.02,CI=0.007-0.060,p=0.001). (Table 3) 
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Table 3. Factors associated with early onset preeclampsia among women delivered at 

Ghandi memorial hospital,  Ethiopia 2023. 

Variables with category                              Early onset preeclampsia (213) 

Cases 

(75) 

Controls (138) COR (95%CI) AOR 

(95%CI) 

P-

value 

Residence 

Addis Ababa          

Outside Addis Ababa 

 

47 

28 

 

104 

34 

 

1 

1.82(0.99-3.34) 

 

1 

1.55(0.57-4.2) 

 

 

0.389 

Hgb level 

<11 

>11 

 

10 

65 

 

7 

131 

 

2.88(1.05-7.91) 

1 

 

4.5(0.58-35.4) 

1 

 

0.148 

No of ANC visit 

complete ANC visit 

Incomplete ANC visit 

 

8 

67 

 

118 

20 

 

0.02(0.008-

0.048) 

1 

 

0.02(0.007-

0.06) 

1 

 

0.001* 

Contraceptive use 

Yes 

No 

 

10 

65 

 

11 

127 

 

1.78(0.72-4.40) 

1 

 

2.4(0.45-12.8) 

1 

 

0.302 

UTI during pregnancy 

Yes 

No 

 

13 

62 

 

4 

134 

 

7.02(2.20-22.4) 

1 

 

1.6(0.28-9.8) 

1 

 

0.584 

Anemia during pregnancy 

Yes 

No 

 

6 

69 

 

4 

134 

 

2.9(0.79-10.66) 

1 

 

0.14(0.01-1.9) 

1 

 

0.142 

History of gestational HTN 

Yes 

No 

 

12 

63 

 

4 

134 

 

6.38(1.98-20.6) 

1 

 

9.8(1.69-56.8) 

1 

0.011* 

Family history of HTN 

Yes 

No 

 

19 

56 

 

10 

128 

 

4.34(1.9-9.9) 

1 

 

6.8(1.64-28.6) 

1 

 

0.008* 

History of preeclampsia 

Yes 

No 

 

20 

55 

 

7 

131 

 

6.8(2.7-17.02) 

1 

 

1.8(0.56-5.98) 

1 

 

0.321 

History of abortion 

Yes 

No 

 

23 

52 

 

31 

107 

 

1.53(0.8-2.86) 

 

0.58(0.21-1.6) 

1 

 

0.304 

Multiplicity of pregnancy 

singleton 

twins 

 

69 

6 

 

134 

4 

 

1 

2.9(0.79-10.67) 

 

1 

4.55(0.6-33.2) 

 

0.135 

NOTE: * p-value <0.05) or significantly associated 

              1=reference 
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5.3. Determinants of late onset preeclampsia 

In the binary logistic regression analysis, factors found to be associated with late onset 

preeclampsia with p-value of  <0.25 were residency, marital status, amniotic fluid status, history 

of abortion, history of preeclampsia, history of gestational hypertension, RH factor, time of 

ANC follow up started, anemia during pregnancy, UTI during pregnancy, contraceptive use, 

family history of DM, hemoglobin level, maternal age, age at first pregnancy, number of ANC 

visit and parity. To control the effect of confounding variables, those variables were entered 

into multiple logistic regression.  

On multiple logistic regression, maternal age >35 , age at first pregnancy between 25-29 and 

>35 years, history of gestational hypertension, history of contraceptive use, history of UTI 

during pregnancy, family history of hypertension and number of ANC visit were found to be 

statistically significant determinants of late onset preeclampsia. Thus, those aged between 25-

29 were 65% less likely to develop late onset preeclampsia as compared to age less than 24 

(AOR=0.35,CI=0.13-0.95, p=0.038). Advanced maternal age >35 and being age between 25-

29 years at first pregnancy were 14 times and 4 times increased risk of late onset preeclampsia 

as compared age <24 (AOR=14.55, CI=1.28-165) and (AOR=4.18, CI=1.82-9.61) respectively. 

Mothers who had incomplete ANC follow were three times more likely to suffer from late onset 

preeclampsia as compared to those who had complete ANC follow up (AOR=3.29, CI=1.47-

7.35, P=0.004). History of gestational hypertension and contraceptive use nearly four times, 

family history of hypertension six times and history of UTI during pregnancy eight times 

increased risk of late onset preeclampsia (AOR=3.87, CI=1.25-11.45, P=0.019), (AOR=4.34, 

CI=1.31-14.41, P=0.016), (AOR=5.98, CI=2.07-17.31, P=0.001) respectively. (Table 4) 
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Table 4. Factors associated with late onset preeclampsia among women delivered at 

Ghandi memorial hospital, Ethiopia 2023. 

Variables with category                                            Late onset preeclampsia (283) 

Cases (99) Control 

(184) 

COR (95% CI) AOR (95%CI) P-value 

History of gestational HTN 

Yes  

No 

 

19 

80 

 

9 

175 

 

0.22(0.09-0.50) 

1 

 

3.78(1.25-11.45) 

1 

 

0.019* 

UTI during pregnancy 

Yes 

No 

 

19 

80 

 

3 

181 

 

14.33(4.12-49.8) 

1 

 

8.36(2.05-34.11) 

1 

 

0.003* 

Contraceptive use 

Yes 

No 

 

19 

80 

 

7 

177 

 

6.0(2.43-14.86) 

1 

 

4.34(1.31-14.41) 

1 

 

0.016* 

Family history of HTN 

Yes 

No 

 

24 

75 

 

11 

173 

 

5.03(2.35-10.79) 

1 

 

5.98(2.07-17.31) 

1 

 

0.001* 

Maternal age  

<24   

25-29                         

30-34                           

  >35 

 

24 

38 

24 

13 

 

54 

75 

41 

14 

 

1 

1.14(0.61-2.12) 

1.32(0.66-2.64) 

2.09(0.85-5.11) 

 

1 

0.35(0.13-0.95) 

0.65(0.24-1.81) 

0.65(0.16-2.73) 

 

 

0.038* 

0.412 

0.560 

Age at first pregnancy 

<24   

25-29                        

 30-34                             

>35 

 

49 

40 

7 

3 

 

126 

46 

10 

2 

 

1 

2.24(1.31-3.83) 

1.8(0.65-4.99) 

3.86(0.63-23.79) 

 

1 

4.18(1.82-9.61) 

2.77(0.66-11.64) 

14.55(1.28-165) 

 

 

0.001* 

0.163 

0.031* 

No of ANC visit 

complete ANC visit 

Incomplete ANC visit 

 

58 

41 

 

150 

34 

 

1 

3.12(1.81-5.39) 

 

1 

3.29(1.47-7.35) 

 

0.004* 

NOTE: * p-value <0.05 or significantly associated 



26 
 

6. Discussion 

Some literature had shown that there was no risk factor linked to only early onset preeclampsia. 

This study also in line with those literatures. With regard to magnitude of association, early 

onset preeclampsia appears to be linked mainly to history of gestational hypertension and 

family history of hypertension. Late onset preeclampsia was independently associated with 

history of UTI during pregnancy, advanced maternal age at first time pregnancy and history of 

contraceptive use as well as history of gestational hypertension and family history of 

hypertension. 

In this study women who had a history of hypertension in her family were approximately 7 

times increased risk of early onset preeclampsia compared to those without the condition. This 

result was supported by a case control study conducted in Thailand which revealed nearly 2 

times higher than those without the condition (26). This consistency might be  due to similarity 

in study design and the higher degree of association for this research could be the larger sample 

size used for this study. The exact means of family history of hypertension to cause early onset 

preeclampsia is not clear. Since it is caused by both placental and maternal factors, genetic 

predisposition of the mother, and sharing of similar environment and other exposures with the 

family is thought to be the main reason for the development of this condition.  

The odds of early onset preeclampsia for women having history of hypertension during the past 

pregnancy were 10 times higher as compared to those without the condition. This result was 

supported by the study done in Nigeria and Democratic republic of Congo on determinants of 

preeclampsia which revealed 7.53 times higher for cases than normotensive controls(29,30). It 

contradicts with different studies done in Thailand, Taiwan and Kenya(26,32,37).The possible 

explanation for this result could be women having history of gestational hypertension doubles 

the risk of developing coronary heart disease in the future which causes narrowing of maternal 

cardiovascular system that results in high maternal blood pressure. 

This study also indicated that women who had complete ANC follow up were 98% less likely 

to develop early onset preeclampsia compared to those who had incomplete ANC visit. The 

possible explanation for this result could be, women who have regular ANC follow up might 

have a screening for the possible risk factors of the disease and early identify and take 

preventive measures. 
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According to this study’s finding, those with a maternal age between 25 and 29 were 65% less 

likely to develop late onset preeclampsia with reference to those whose age <24 years. This 

result was supported by the study done in  central Tigray, Ethiopia (31).  

In this study being maternal age >35 years when first time pregnancy were 14 times suffer from 

late onset preeclampsia compared to those <24 years. It was in line with the study done in 

Thailand on risk factors of early and late onset preeclampsia (26). This result was not supported 

by different literatures done in Taiwan, India and Kenya (3,6,37). The possible reason for this 

result is that; since late onset preeclampsia is mainly associated with maternal factors like age 

and comorbidity, when the age increases the cardiovascular system becomes narrowed and 

incompetent. As a result , the mother experiences high blood pressure when getting pregnant 

during advanced age. 

This result also indicated that lack of ANC follow up was significantly associated with late 

onset preeclampsia compared to women who had regular follow up. This was consistent with 

the study done in Thailand which showed lack of ANC was 7 times increased risk of late onset 

preeclampsia (26). This might be the missing information and screening test due to lack of ANC 

which could increase the risk of different factors to playing a vital role to cause late onset 

preeclampsia. 

The odds of late onset preeclampsia for mothers who had a history of hypertension in her family 

were 6 times higher with reference to those without the condition. This result was comparable 

with the research done in south India and Thailand (26,28). 

A strong association was observed in this study between UTI and late onset preeclampsia which 

were nearly 8 times . This result was in line with a case control study conducted in Tanzania  

which showed the odds of mothers who had UTI during her pregnancy was 7.7  higher as 

compared to those without the condition (36). Despite the exact etiology of late onset 

preeclampsia not clear, it is thought to be; UTI during pregnancy causes widespread systemic 

inflammatory response. As a result, the mother may experience high blood pressure. 

With respect to this research, women who had a history of contraceptive use were 

approximately 4 times higher in increased risk of late onset preeclampsia. It was supported by 

the study done in Ghana which revealed use of contraceptive results in 8.74 times increased 
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risk of late onset preeclampsia (35). Different studies didn’t support this result and it needs 

further research.  

This study also revealed that women having gestational hypertension during her previous 

pregnancy were 4 times more likely to suffer from late onset preeclampsia compared to those 

who had no history of this condition. This result was supported by the study done in Nigeria 

and Democratic republic of Congo (29,30). In contrast, it is not supported by literature done in 

Taiwan, Thailand and India (10,26,28,34). This discrepancy might be the difference in the 

environmental factor and study design.      
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7. Strength and limitation of the study 

7.1. Strength of the study 

This study design was quite appropriate to assess the relationship between dependent and 

independent variables compared to cross sectional, case report and case series studies. 

The study is new in its kind that no other published similar study, which identified determinants 

of early and late onset preeclampsia has been done in the Country yet. 

7.2. Limitation  

Since this study was a retrospective chart review it had been faced with poor documentation of 

patient history. The first limitation might be lack of documentation on history of alcohol use, 

history of cigarette smoking, and documentation of height and weight to calculate BMI. Due to 

this the study didn’t demonstrate those variables. 

The other limitation of this study was, since it had been conducted in a single center and might 

cause a decrease in its representativeness. 

Since this study is new and very few studies conducted, it was very difficult to discuss with 

other’s work. 
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8. Conclusion and Recommendations 

8.1. Conclusion 

In this study, maternal history of contraceptive use, history of UTI during current pregnancy, 

maternal age between 25-29 for current pregnancy and advanced maternal age (>35) when first 

time pregnancy was independently associated with late onset preeclampsia. In addition, lack of 

ANC follows up, having hypertension during the previous pregnancy and hypertension history 

in the family was significantly associated with late onset preeclampsia. Generally, family 

history of hypertension, history of gestational hypertension and ANC visit were associated with 

both early and late onset preeclampsia. With regard to magnitude of association, history of 

gestational hypertension and family history of hypertension were more strongly associated with 

early onset preeclampsia. 

8.2. Recommendations 

Based on the findings of this study, some points of improvement were recommended by the 

researcher. 

Hospitals: They are recommended to incorporate preventive and screening modalities of 

preeclampsia and other chronic illnesses in their plan. It is better to recruit specialty trained 

professionals and create a conducive environment so that patients with preeclampsia and other 

associated illnesses can be treated, educated and can have regular follow up. They should also 

work together with primary health facilities which are close to the community.  

Health care providers: They should identify and treat factors associated with the two 

subgroups of preeclampsia early, schedule for follow-up care and educate about the preventive 

modalities of the conditions.  

Researchers: There is greater scarcity of research on determinants of early and late onset 

preeclampsia in Ethiopia or outside Ethiopia. Therefore, further studies are very important in 

the area. Large prospective and multi centered studies should be carried out to have a better 

picture for identification of determinants of the condition and help for better management. 



31 
 

REFERENCES 

1. Katore FH, Gurara AM, Beyen TK. Determinants of preeclampsia among pregnant 

women in chiro referral hospital, oromia regional state, Ethiopia: Unmatched case– 

control study. Integr Blood Press Control. 2021;14:163–72.  

2. Ayele AD, Tilahun ZA. Determinants of pre-eclampsia among women attending 

delivery services in public health institutions of Debre Tabor Town: a case–control 

study. Reprod Health. 2022 Dec 1;19(1).  

3. You SH, Cheng PJ, Chung TT, Kuo CF, Wu HM, Chu PH. Population-based trends and risk 

factors of early- and late-onset preeclampsia in Taiwan 2001-2014. BMC Pregnancy 

Childbirth. 2018 May 31;18(1).  

4. Aneman I, Pienaar D, Suvakov S, Simic TP, Garovic VD, McClements L. Mechanisms of 

Key Innate Immune Cells in Early- and Late-Onset Preeclampsia. Vol. 11, Frontiers in 

Immunology. Frontiers Media S.A.; 2020.  

5. Lisonkova S, Joseph KS. Incidence of preeclampsia: Risk factors and outcomes 

associated with early-versus late-onset disease. Am J Obstet Gynecol. 

2013;209(6):544.e1-544.e12.  

6. Bhadarka N, Nath Mukherjee T. RISK FACTORS OF EARLY AND LATE ONSET PRE-

ECLAMPSIA IN POPULATION ADMITTED AT GUJARAT ADANI INSTITUTE OF MEDICAL 

SCIENCE, BHUJ, KUTCH, GUJARAT, INDIA [Internet]. Vol. 05, International Journal of 

Current Research in Life Sciences. 2016.  

7. Demissie Beketie E, Tesfaye Tafese W, Zeleke Shiferaw B, Asfaw Tilahun G, Alemayehu 

Gebretsadik M, Desalegn Suraj K, et al. Determinants of preeclampsia among mothers 

attending perinatal care in Gurage zone public hospitals, Ethiopia, matched case 

control study. Int J Afr Nurs Sci. 2022 Jan 1;17.  

8. Norbert Otieno A, Of Nairobi U. FACTORS CONTIBUTING TO ADVERSE OUTCOMES OF 

PRE-ECLAMPSIA AMONG PREGNANT WOMEN ATTENDING ANTENATAL CLINICS IN 

KIBERA SLUMS, NAIROBI. 2012.  

9. Ethiopia Demographic and Health Survey. 2016.  

10. You SH, Cheng PJ, Chung TT, Kuo CF, Wu HM, Chu PH. Population-based trends and risk 

factors of early- and late-onset preeclampsia in Taiwan 2001-2014. BMC Pregnancy 

Childbirth. 2018 May 31;18(1).  

11. Tesfa E, Nibret E, Gizaw ST, Zenebe Y, Mekonnen Z, Assefa S, et al. Prevalence and 

determinants of hypertensive disorders of pregnancy in Ethiopia: A systematic review 

and meta-analysis. Vol. 15, PLoS ONE. Public Library of Science; 2020.  

12. Noubiap JJ, Bigna JJ, Nyaga UF, Jingi AM, Kaze AD, Nansseu JR, et al. The burden of 

hypertensive disorders of pregnancy in Africa: A systematic review and meta-analysis. 

Vol. 21, Journal of Clinical Hypertension. Blackwell Publishing Inc.; 2019. p. 479–88.  



32 
 

13. Berhe AK, Kassa GM, Fekadu GA, Muche AA. Prevalence of hypertensive disorders of 

pregnancy in Ethiopia: A systemic review and meta-analysis. BMC Pregnancy 

Childbirth. 2018 Jan 18;18(1).  

14. Bilano VL, Ota E, Ganchimeg T, Mori R, Souza JP. Risk factors of pre-

eclampsia/eclampsia and its adverse outcomes in low- and middle-income countries: A 

WHO secondary analysis. PLoS One. 2014 Mar 21;9(3).  

15. F K, F A, S H. Prevalence of pre-eclampsia and eclampsia risk factors among pregnant 

women, 2011-2013. International Journal of Advances in Medicine. 2015;2(2):128.  

16. Health Organization W, Aahman E, Abou-Zahr C, Amoako Johnson F, Arnold F, Bacci A, 

et al. Make every mother and child count The World Health Report 2005. 2005;  

17. Goldenberg RL, Jones B, Griffin JB, Rouse DJ, Kamath-Rayne BD, Trivedi N, et al. 

Reducing maternal mortality from preeclampsia and eclampsia in low-resource 

countries - What should work? Vol. 94, Acta Obstetricia et Gynecologica Scandinavica. 

Blackwell Publishing Ltd; 2015. p. 148–55.  

18. Shamsi U, Saleem S, Nishter N. Epidemiology and risk factors of preeclampsia; an 

overview of observational studies. 2013.  

19. Konishi I, Katabuchi H. Comprehensive Gynecology and Obstetrics  . 2018/series/13621 

20. Taguchi N, Kawabata M, Maekawa M, Maruo T, Aditiawarman, Dewata L. Influence of 

socio-economic background and antenatal care programmes on maternal mortality in 

Surabaya, Indonesia. Tropical Medicine and International Health. 2003 Sep 1;8(9):847–

52.  

21. Norbert Otieno A, Of Nairobi U. FACTORS CONTIBUTING TO ADVERSE OUTCOMES OF 

PRE-ECLAMPSIA AMONG PREGNANT WOMEN ATTENDING ANTENATAL CLINICS IN 

KIBERA SLUMS, NAIROBI. 2012.  

22. Wandabwa UJ, Africa Doyle SP, Wandabwa J, DOyLE P, Kiondo P, Campbell O, et al. 

MBChB, MMed(foun med) Med (Fam Med) Makerere University College of. Vol. 87, 

East African Medical Journal. 2010.  

23. Bibbins-Domingo K, Grossman DC, Curry SJ, Barry MJ, Davidson KW, Doubeni CA, et al. 

Screening for Preeclampsia US preventive services task force recommendation 

statement. JAMA - Journal of the American Medical Association. 2017 Apr 

25;317(16):1661–7.  

24. Osungbade KO, Ige OK. Public health perspectives of preeclampsia in developing 

countries: implication for health system strengthening. Vol. 2011, Journal of 

pregnancy. 2011. p. 481095.  

25. Wagnew M, Dessalegn M, Worku A, Nyagero J. Trends of preeclampsia/eclampsia and 

maternal and neonatal outcomes among women delivering in addis ababa selected 

government hospitals, Ethiopia: a retrospective cross-sectional study. Pan African 

Medical Journal. 2016;25.  



33 
 

26. Fang R, Dawson A, Lohsoonthorn V, Williams MA. Risk Factors of Early and Late Onset 

Preeclampsia among Thai Women. 2011.  

27. You SH, Cheng PJ, Chung TT, Kuo CF, Wu HM, Chu PH. Population-based trends and risk 

factors of early- and late-onset preeclampsia in Taiwan 2001-2014. BMC Pregnancy 

Childbirth. 2018 May 31;18(1).  

28. Ganesh Kumar S, Unnikrishnan B, Nagaraj K, Jayaram S. Determinants of pre-

eclampsia: A case-control study in a district hospital in South India. Indian Journal of 

Community Medicine. 2010 Oct;35(4):502–5.  

29. Njelita IA, Nwachukwu CC, Eyisi GI, Akabuike JCA, Ezenyeaku CA, Ifeadike CO. 

Determinants of Preeclampsia in a Tertiary Hospital in South East Nigeria. Int J Med Sci 

Clin Invent. 2021 Jun 26;8(06):5490–7.  

30. Richard KK, Marcelline BS, Jean-Pierre EM, Pierrot LT, Prosper KMK, Jean-Baptiste KSZ. 

Vitamin D Status and the Determinants of Preeclampsia in Pregnant Women in Goma 

(Democratic Republic of the Congo). Open J Obstet Gynecol. 2020;10(06):820–35.  

31. Haile TG, Assefa N, Alemayehu T, Mariye T, Geberemeskel GG, Bahrey D, et al. 

Determinants of Preeclampsia among Women Attending Delivery Services in Public 

Hospitals of Central Tigray, Northern Ethiopia: A Case-Control Study. J Pregnancy. 

2021;2021.  

32. You SH, Cheng PJ, Chung TT, Kuo CF, Wu HM, Chu PH. Population-based trends and risk 

factors of early- and late-onset preeclampsia in Taiwan 2001-2014. BMC Pregnancy 

Childbirth. 2018 May 31;18(1).  

33. Meazaw MW, Chojenta C, Muluneh MD, Loxton D. Systematic and meta-analysis of 

factors associated with preeclampsia and eclampsia in sub-Saharan Africa. PLoS One. 

2020 Aug 1;15(8 August).  

34. Grum T, Seifu A, Abay M, Angesom T, Tsegay L. Determinants of pre-

eclampsia/Eclampsia among women attending delivery Services in Selected Public 

Hospitals of Addis Ababa, Ethiopia: A case control study. BMC Pregnancy Childbirth. 

2017 Sep 15;17(1).  

35. Fondjo LA, Amoah B, Tashie W, Annan JJ. Risk factors for the development of new-

onset and persistent postpartum preeclampsia: A case–control study in Ghana. 

Women’s Health. 2022;18.  

36. Kaduma J, Seni J, Chuma C, Kirita R, Mujuni F, Mushi MF, et al. Urinary tract infections 

and preeclampsia among pregnant women attending two hospitals in Mwanza City, 

Tanzania: A 1:2 Matched case-control study. Biomed Res Int. 2019;2019.  

37. Gorbee DR, Logan G. DETERMINANTS OF PREECLAMPSIA AND ECLAMPSIA AMONG 

WOMEN DELIVERING IN COUNTY HOSPITALS IN NAIROBI, KENYA. 2017.  

38. Zelalem Ayichew M, Derseh Gezie L, Gelagay AA, Anmut Bitew D. Neonatal mortality 

and associated factors among neonates admitted to neonatal intensive care unit of 



34 
 

Gandhi memorial hospital in Addis Ababa, Ethiopia, 2019. BMC Pediatrics. 2022 Dec 

1;22(1).  

39. Stevens A, Brasuell D, Higdon R. Atypical preeclampsia – Gestational proteinuria. J 

Family Med Prim Care. 2017;6(3):669.  

40. Wernli KJ, Wang Y, Zheng Y, Potter JD, Newcomb PA. The Relationship between 

Gravidity and Parity and Colorectal Cancer Risk. 2009.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



35 
 

               ANNEX I: QUESTIONNAIRES 

Table 4 Tools of determinants of Sociodemographic characteristics of early and late onset 

preeclampsia at Ghandi memorial hospital, 2023 

S. 

N 

Item question Response 

101 How old was the mother when giving birth? --- 

102  Where was her Residency? 1.urban  

2.rural 

103 What was her marital status? 1.Married  

2.Single 

3. divorced  

4.widowed  

 

Table 5 Tools of determinants of reproductive and obstetric factors at Ghandi memorial 

hospital,2023. 

S. 

N 

Item question Response 

201 Has she been pregnant before this pregnancy? (Include all 

pregnancies that ended in life births, spontaneous or induced 

abortions, ectopic pregnancy and stillbirth as well) 

Yes 

no 

 

203 If yes, how many times has she been pregnant? 

(Including the current pregnancy) 

___times 

204 Has she ever given birth before? Yes 

No 
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205 If yes, how many times? ---times 

206 What is the multiplicity of mothers for the current pregnancy? Singleton 

Twins……. 

207 Amniotic fluid status Oligohydramnios 

Polyhydramnios 

Normal 

208 Does she ever have a history of spontaneous abortion? Yes 

No 

209 If yes, how many times? --times 

211 How old was she at her first pregnancy(years)? ---years 

212 At what gestational week did she give birth? ---wks. 

213 Was she using modern contraceptives in the last 12 months 

before this pregnancy? 

Yes 

No 

214 If yes, what type? 1.Pill 2. Injectable 

3.Implant 4. Condom 

5.Iced  

215 Has she ever been diagnosed with preeclampsia? Yes 

No 

216 Has she ever had Gestational diabetes during previous 

pregnancy? 

Yes  

No 

217 Has she ever had high blood pressure during previous 

pregnancy? 

Yes 

No 

218 RH factor Positive 
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Negative 

 

Table 6 tools of determinants of behavioral and family history factors at Ghandi memorial 

hospital ,2023. 

SN Item question Response 

301 Was she smoking a cigarette during the pregnancy? Yes 

No 

302 Was she drinking alcohol during the pregnancy? Yes 

No 

303 When was her first ANC visit? 1.At 1st trimester 

2.After 1st trimester 

3.No ANC visit 

304 How many visits did she have? …..…. times 

305 Has her family ever had or have hypertension? (Check all that 

apply for first degree relatives only) 

Yes 

No  

306 If yes, who? 1. Father 

2. Mother 

3. Sister 

4. Brother 

307 Family history of preeclampsia? Yes 

No 

308 Has her family ever had DM? Yes 

No 
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Table 7 tools of determinants of clinical and comorbid factors Ghandi memorial hospital ,2023 

SN  Item question Response 

401 Was she ever diagnosed with Hyperthyroidism 

/hypothyroidism? 

Yes 

No 

402 Was she ever diagnosed with a stroke? Yes 

No 

403 What was the hemoglobin level of the mother in mg/dl? --mg/dl 

404 Was she diagnosed with anemia during pregnancy? Yes 

No 

405 Has she ever had a DM? Yes 

No 

406  Did she have Chronic hypertension? Yes 

No 

407 Has she ever had CHF? Yes 

No 

408 Has she ever had a history of ACS? Yes 

No 

409 Has she ever had Chronic renal disease? 

 

Yes 

No 

410 Has she ever had UTI during pregnancy? Yes 

No 

 


