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ABSTRACT 

 
Preeclampsia is the leading cause of maternal mortality and a serious pregnancy complication. Hypertension and 

obesity in pregnant women are significant risk factors for preeclampsia. This study examined the impact of obesity 

and high blood pressure history on preeclampsia risk and onset. This quantitative case-control study utilized 

secondary data from medical records at RSUD Prof. Dr. Margono Soekarjo. A purposive sampling technique 

selected 314 respondents, with 157 in the case group and 157 in the control group. Data analysis used chi-square 

tests. The result revealed that obesity (p-value = 0.001, OR = 8.3) and hypertension history (p-value = 0.001, OR 

= 13.6) were significant risk factors for preeclampsia. However, obesity and hypertension did not affect 

preeclampsia onset differently. These conditions can lead to endothelial dysfunction and organ damage, 

increasing preeclampsia risk in pregnant women. 
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1. INTRODUCTION 

Preeclampsia occurs in 2% to 15% of 

pregnancies and is one of the most frequently 

reported pregnancy complications (Chang et al., 

2023). Globally, preeclampsia and eclampsia 

contribute to over 50,000 maternal deaths 

annually. The condition significantly impacts 

maternal and neonatal health worldwide, 

particularly in developing countries (WHO, 

UNIPA, UNICEF studies). 

Banyumas Regency, Central Java, 

significantly contributes to the maternal 

mortality rate (MMR). In 2022, it recorded 24 

maternal deaths, or 105.57 per 100,000 live 

births, with hypertension being the leading 

cause, accounting for 36.4% of cases (LPKJ, 

Central Java Health Department, 2022; 

Banyumas Health Profile, 2023). Than et al. 

(2018) identified preeclampsia as a primary 

cause of maternal and neonatal morbidity and 

mortality. 

Preeclampsia is a pregnancy-related disorder 

characterized by hypertension, proteinuria, and 

edema after 20 weeks of gestation. It is classified 

into early-onset preeclampsia (EOPE) and late-

onset preeclampsia (LOPE). EOPE accounts for 

5-20% of severe preeclampsia cases caused by 

abnormal trophoblastic invasion of spiral 

arteries, leading to impaired placental blood 

flow. LOPE, comprising about 80% of cases, is 

more common in women with pre-existing 

conditions such as diabetes, anemia, or multiple 

pregnancies (Burhanuddin et al., 2018; 

Cunningham et al., 2014; Rana et al., 2019).  

http://ejournal.uhb.ac.id/index.php/vm
https://creativecommons.org/licenses/by-sa/4.0/deed.id
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The maternal complications of preeclampsia 

include HELLP syndrome and eclampsia, 

characterized by hemolysis, elevated liver 

enzymes, and low platelet count, which may 

result in maternal and fetal death (Haslan & 

Trisutrisno, 2022; Putri Ariyan et al., 2022). 

Neonatal complications include intrauterine 

growth restriction (IUGR), placental abruption, 

preterm birth, neonatal respiratory distress 

syndrome, cerebral palsy, necrotizing 

enterocolitis, retinopathy, and perinatal 

mortality (Armaly et al., 2018).  

Several factors increase the risk of 

preeclampsia, including a history of 

preeclamptic pregnancies, chronic hypertension, 

maternal age over 40, race, obesity, multiple 

pregnancies (twins or more), extended 

interpregnancy intervals, and preexisting 

medical conditions such as type 2 diabetes, 

kidney disease, lupus, or assisted reproductive 

technologies (e.g., artificial insemination or in 

vitro fertilization). These risk factors must be 

considered when providing maternal care 

(Cunningham et al., 2014; Rana et al., 2019; 

Saiffudin, 2016).  

Obesity is a significant risk factor for 

preeclampsia. Research indicates that obesity 

and preeclampsia increase the likelihood of 

future cardiovascular disease in mothers. 

Women with an obese body mass index (BMI) 

have nearly three times the risk of developing 

preeclampsia compared to those with a BMI 

above 30 kg/m2. Other pregnancy-related risks 

include miscarriage, operative delivery (such as 

cesarean section), thromboembolism (blood 

clotting disorders), perinatal mortality (fetal or 

neonatal death around birth), and macrosomia 

(newborns with above-average birth weight). 

Therefore, monitoring BMI and managing 

weight during pregnancy is crucial for reducing 

these risks and maintaining maternal and fetal 

health (Lopez-Jaramillo et al., 2018).  

A history of hypertension before pregnancy 

is another major risk factor for preeclampsia. 

Women with preexisting hypertension are 7.38 

times more likely to develop preeclampsia than 

those without a history of hypertension 

(Kasriatun et al., 2019). This finding highlights 

a significant correlation between hypertension 

and the likelihood of preeclampsia during 

pregnancy. 

The government can reduce preeclampsia 

cases by enhancing integrated antenatal care 

services, which help detect preeclampsia early in 

primary healthcare facilities (Rahayu et al., 

2020). Identifying preeclampsia risk factors is 

crucial for preventing complications, increasing 

awareness, and mitigating preeclampsia and its 

associated risks (Mutiara et al., 2018; Wulandari 

et al., 2021). 

Preventive measures should be prioritized to 

reduce preeclampsia cases. In Indonesia, 

healthcare professionals, especially midwives, 

play a critical role in ensuring maternal and child 

well-being. As frontline healthcare providers, 

midwives contribute to reducing maternal 

mortality by promoting health during 

preconception and pregnancy and by early 

detection of preeclampsia risk factors (RI, 2023). 

This necessity drives researchers to analyze the 

influence of obesity and hypertension history on 

preeclampsia cases and onset at Prof. Dr. 

Margono Soekarjo Regional Hospital in 

Purwokerto. Based on this rationale, further 

analysis is needed to determine the extent to 

which obesity and hypertension history 

contribute to preeclampsia cases and onset at this 

hospital. This study aimed to identify these risk 

factors, enable preventive measures, and 

enhance awareness of preeclampsia and its 

complications. 

2. RESEARCH METHOD  

This quantitative study, employing a case-

control design, was conducted at Prof. Dr. 

Margono Soekarjo Regional Hospital in 

Purwokerto to evaluate the correlation between 

obesity, hypertension history, and preeclampsia 

incidence and to compare both factors. The study 

included 314 pregnant women admitted to the 

hospital between January and December 2023. 

The participants were divided into two groups: 

157 in the case group, comprising pregnant 

women diagnosed with preeclampsia, and 157 in 

the control group, consisting of pregnant women 

with a gestational age of over 20 weeks. The 

study utilized all available data from pregnant 

women at the hospital, applying a non-

probability sampling technique. Secondary data 

were collected from medical records and 

hospital registries using a checklist form and 

analyzed using the Chi-Square test. 
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3. RESULT AND DISCUSSION  

3.1 Characteristics of Respondents 

Table 1. Frequency Distribution of 

Characteristics 

Characteris

tics 

Group  

Cases  Control  Total  

n % n % n % 

Age  

<20 years 

old  
11 7% 2 

1.3

% 
13 4.2% 

20-35 years 

old 

11

9 

75.8

% 

10

4 

66.2

% 

22

3 

71.0

% 

>35 years 

old 
27 

17.2

% 
51 

32.5

% 
78 

24.8

% 

Parity  

Primipara 74 
47.1

% 
39 

24.8

% 

11

3 

36.0

% 

Multipara 83 
52.9

% 

11

8 

75.2

% 

20

1 

64.0

% 

Occupation 

Employed  25 
15.9

% 
15 

9.6

% 
40 

12.7

% 

Unemploye

d  

13

2 

84.1

% 

14

2 

90.4

% 

27

4 

87.3

% 

Education 

Primary 

School 
30 

19.1

% 
33 

21.0

% 
63 20% 

Junior High 

School  
44 

28.0

% 
40 

25.5

% 
84 

26.75

% 

Senior High 

School  
62 

39.5

% 
66 

42.0

% 

12

8 

40.76

% 

University  21 
13.4

% 
18 

11.5

% 
39 

12.42

% 

Table 1 shows that the majority of 

respondents in both groups were between the 

ages of 20 and 35 years, accounting for 71.0 

percent. Most respondents were multiparous 

women, with 201 respondents (64.0 percent), 

and the majority of respondents in the 

occupational variable were housewives 

(unemployed), totaling 274 respondents (87.3 

percent). Regarding education level, most 

respondents had a low level of education. 

Maternal age is an important factor in 

evaluating an individual's health. Maternal age is 

associated with bodily functions that can affect 

health status during pregnancy. Mothers aged 

between 20 and 35 years are considered low-risk 

(safe), whereas those below 20 or above 35 years 

have a higher risk of pregnancy complications. 

Furthermore, mothers under 20 years old are at 

risk of preeclampsia due to the incomplete 

development of the uterus. On the other hand, 

structural and functional changes in peripheral 

blood vessels in women over 35 years lead to 

degenerative processes that impact blood 

pressure and increase the risk of preeclampsia 

(Sudarman et al., 2021). However, mothers aged 

20 to 35 years can still be susceptible to 

preeclampsia. This finding aligns Kusuma & 

Hidayat (2023), who found that individuals aged 

20 to 35 are prone to preeclampsia. 

Most preeclampsia cases occur in 

primigravida mothers and those with 

autoimmune disorders. However, preeclampsia 

can also occur in multigravida mothers, 

particularly if other risk factors exist 

(Hermawati, 2020). Thus, the tendency for risk 

among primiparous and multiparous women is 

nearly the same (Welesemayat et al., 2020). 

Another study showed that mothers with more 

than one child have a greater likelihood of 

developing preeclampsia. Cases of preeclampsia 

in multiparous women are twice as high as in 

primiparous women (Mamlukah & Saprudin, 

2018). Additionally, mothers with a parity of 1 

or more than 3 have a fivefold increased risk of 

developing preeclampsia or eclampsia compared 

to those with a parity of 2 to 3 (Rahmawati & 

Fauziah, 2019).  

Higher education levels tend to impact 

maternal knowledge positively. Educational 

status influences an individual's understanding 

of dietary habits and antenatal visits aimed at 

early detection of preeclampsia. Moreover, 

individuals with higher education levels are 

more likely to process information easily, 

enabling them to adopt healthier lifestyles 

(Yuniardiningsih & Hasanah, 2023) 
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Ernawan et al. (2021) explain that housewives 

are associated with a higher incidence of 

preeclampsia, but some argue that working 

mothers have a greater risk. These differing 

perspectives relate to factors such as physical 

activity and socioeconomic status. Sufficient 

physical activity during pregnancy can reduce 

the risk of preeclampsia. Additionally, low 

maternal and family income levels can affect 

maternal nutritional intake and access to 

healthcare services. 

Table 2. Frequency Distribution of 

Preeclampsia Onset 

Based on Table 2, most respondents in the 

preeclampsia group experienced late-onset 

preeclampsia (56.05%), while early-onset 

preeclampsia accounted for 43.95%. This data 

indicates that many preeclampsia cases are 

diagnosed at gestational age ≥ 34 weeks. 

Approximately 80% of preeclampsia cases are 

late-onset and are mostly associated with normal 

fetal growth and the absence of blood flow 

disturbances in the umbilical cord. This 

condition poses a greater risk for mothers with 

large and extensive placentas, such as in multiple 

pregnancies, diabetes, and anemia (Burhanuddin 

et al., 2018). 

3.2 Correlation between Obesity and 

Preeclampsia  

Table 3. Correlation between Obesity and 

Preeclampsia 

Variable 

Group 

Total 
P 

Value 

OR 

95% 

CI 
Preeclamsia 

(PE) 
No PE 

Obesity 
119 (73.5%) 43 

(26.5%) 

162 

(100%) 

0,001 

8.3 

 
5.0-

13.7 

Non-
Obesity 

38 
(25%) 

114 
(75%) 

152 
(100%) 

Total 
157 

(50%) 

157 

(50%) 

314 

(100%) 

Table 3 demonstrates a significant correlation 

between maternal obesity and preeclampsia (p < 

0.05). Obese pregnant women are 8.3 times more 

likely to develop preeclampsia than non-obese 

pregnant women. This finding supports the study 

by Yuniarti et al. (2023), which identified a 

significant correlation between obesity and 

preeclampsia. Additionally, pregnant women 

with obesity are 2.6 times more likely to develop 

preeclampsia than those without obesity. Other 

studies have found that obese pregnant women 

are 5.3 times more likely to develop 

preeclampsia than non-obese women (Armani et 

al., 2020; Kasriatun et al., 2019). Genetic 

factors, metabolic disorders, and excessive 

eating habits contribute to obesity. 

Obesity leads to insulin resistance and 

increases blood cholesterol levels. Insulin 

resistance activates the sympathetic nervous 

system, causes sodium retention in the kidneys, 

and increases cation transport, raising blood 

pressure during pregnancy. Under these 

conditions, placental ischemia may occur, 

increasing antiangiogenic and pro-inflammatory 

factors such as TNF-α and Interleukin (IL)-6. 

Endothelial dysfunction, a primary cause of 

preeclampsia, is also linked to obesity (Fox et 

al., 2019; Kasriatun et al., 2019; Lopez-

Jaramillo et al., 2018). 

3.3 Correlation between Hypertension 

History and Preeclampsia Incidence 

Table 4. Correlation between Hypertension 

History and Preeclampsia 

Variable 

Group 

Total 

P 

Valu

e 

OR 

95

% 

CI 
PE 

Non-

PE 

History of 
Hypertensio

n 

61 

(89.7%
) 

7 

(10.3%
) 

68 

(100%
) 

0.001 

13.6 

 
5.9-

31 

 

No History of 

Hypertensio
n 

96 

(39%) 

150 

(61%) 

246 

(100%
) 

Total 

157 

(50%) 

157 

(50%) 

314 

(100%

) 

 

Table 4 demonstrates a significant correlation 

between maternal hypertension history and 

preeclampsia incidence (p < 0.05). Pregnant 

women with a history of hypertension are 13.6 

times more likely to develop preeclampsia 

compared to those without such a history. 

No Preeclampsia Onset 

Frequ

ency 

(f) 

Percentag

e (%) 

1 Early-Onset 

Preeclamsia (PEAD) 
69 43,95% 

2 Late-Onset Preeclamsia 

(PEAL) 
88 56,05% 

 Total 157 100% 
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Additional studies support this finding. Rezeki & 

Ayuningtyas (2014) identified a significant 

correlation between preeclampsia and 

hypertension history (p = 0.005). Tamaledu 

Wantania & Wariki (2023) also revealed a 

significant association between maternal 

hypertension history and preeclampsia (p = 

0.011; p = 0.05). Lalita (2019) explained that 

pregnant women with a history of hypertension 

have a 4.2 times higher risk of developing 

preeclampsia than those without hypertension. 

Elevated blood pressure before pregnancy can 

cause substantial organ damage, impair bodily 

functions, and increase the risk of pregnancy 

complications such as edema and proteinuria. 

Preeclampsia occurs more frequently due to 

long-term hypertension, which is linked to 

placental vascular problems (Cunningham et al., 

2014). Furthermore, a history of high blood 

pressure before pregnancy can cause 

complications in vital organs, hinder fetal 

development, and lead to preeclampsia. The 

most common symptoms of this condition 

include edema and proteinuria (Octavia & 

Siahaan, 2023; Phipps et al., 2019). 

Hypertension, a long-diagnosed medical 

condition, has the potential to increase maternal 

mortality and morbidity rates. Early-onset 

hypertension during pregnancy is associated 

with a higher risk of complications and a worse 

prognosis (Septiani, 2024).  

3.4. Correlation between Obesity and 

Preeclampsia Onset 

Tabel 5. Correlation between Obesity and 

Preeclampsia Onset 

Variable 

PE Onset  

Total 
P 

Value 

OR 

95% 

CI 
PEAD PEAL 

Obesity 
51 

(42.9%) 

68 

(57.1%) 

119 

(100%) 

0.626 

0.83 

 
0.40-

1.73 

Non-
Obesity 

18 
(47.4%) 

20 
(52.6%) 

38 
(100%) 

Total 

 

69 

(43.9%) 

88 

(56.1%) 

157 

(100%) 

The analysis of obesity differences in 

pregnant women with early-onset preeclampsia 

(PEAD) and late-onset preeclampsia (PEAL) is 

shown in Table 5. The chi-square test results (p 

= 0.626; p > 0.05) indicate no significant 

difference between obese and non-obese 

mothers regarding preeclampsia onset. This is 

because obesity is a risk factor for all cases of 

preeclampsia, regardless of onset type. 

Robillard et al. (2019) stated that p = 0.06 (p 

> 0.05) is considered insignificant, indicating no 

difference in obesity prevalence between PEAD 

and PEAL. They reported that obesity poses a 

similar risk for both PEAD and PEAL, using 

binary classification (BMI 30+/-, yes/no). 

However, other studies examining preeclampsia 

onset categories reported that obesity 

specifically increases the risk of PEAL but not 

PEAD (Lin et al., 2021). The mechanisms by 

which obesity leads to preeclampsia may include 

dyslipidemia, insulin resistance, 

hyperinsulinemia, oxidative stress, and 

endothelial dysfunction. Obesity can increase 

blood cholesterol levels and induce insulin 

resistance, leading to elevated blood pressure 

during pregnancy due to heightened sympathetic 

nervous system activity. This, in turn, causes 

renal sodium retention and enhances cation 

transport, resulting in endothelial dysfunction 

and multi-organ disorders (Robillard et al., 

2019). 

The classification of preeclampsia based on 

onset is influenced by factors affecting disease 

pathogenesis. In preeclampsia related to 

abnormal placental development (PEAD), 

placental abnormalities such as inadequate 

trophoblast invasion are observed. Insufficient 

trophoblast invasion leads to improper spiral 

artery remodeling, reducing uterine blood flow 

to the placenta and impacting fetal growth. In 

contrast, maternal condition-related 

preeclampsia (PEAL) is influenced by factors 

such as diabetes and obesity. Unlike PEAD, 

PEAL typically does not involve abnormal 

trophoblast invasion but rather maternal health 

conditions that contribute to preeclampsia 

development (Burhanuddin et al., 2018). 

3.5 Correlation between Hypertension 

History and Preeclampsia Onset 

The analysis of the correlation between 

maternal hypertension history and preeclampsia 

onset (PEAD and PEAL) is shown in Table 6. 

The chi-square test results (p = 0.95; p > 0.05) 

indicate no significant difference between 

individuals with and without hypertension 

history regarding preeclampsia onset. This 

finding suggests that obesity is a risk factor for 
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all preeclampsia cases, regardless of onset 

timing. 

Table 6. Correlation between 

Hypertension History and Preeclampsia 

Onset 

Variable 

PE Onset  

Total 

P 

Valu

e 

OR 

95% 

CI 
PEA

D 
PEAL 

History of 
Hypertensio

n 

27 

(44.3%

) 

34 

(55.7%

) 

61 

(100%

) 

0.95 

1.02

1 
 

0.53-

1.94 

No History of 

Hypertensio

n 

42 

(43.8%

) 

54 

(56.3%

) 

96 

(100%

) 

Total 
 

69  

(50%) 

88 

(50%) 

157 

(100%

) 

A study by (Robillard et al., 2019),  found 

that the odds ratio for chronic hypertension was 

higher for PEAD than for PEAL, a result 

consistent with previous research. The 

pathophysiology of preeclampsia in pregnant 

women with chronic hypertension remains 

unclear and may be due to hemodynamic 

disturbances. Impaired placental perfusion is 

known to contribute to preeclampsia 

development. Research suggests that pregnant 

women with hypertension may experience 

hemodynamic dysfunction, leading to an 

imbalance of systemic vascular endothelial 

factors, particularly in the placenta (Lin et al., 

2021). 

Differences in findings between this study 

and previous research may be attributed to the 

smaller sample size, which limits the 

comparability of results. Robillard et al., (2019) 

conducted an 18-year cohort observational 

study, identifying chronic hypertension and 

preeclampsia history in multigravida women as 

primary risk factors for PEAD. This contrasts 

with the present study, which analyzed samples 

over one year. 

4. CONCLUSION 

Obesity and hypertension history 

significantly influence preeclampsia incidence 

in pregnant women, leading to endothelial 

dysfunction and vital organ damage, thereby 

increasing preeclampsia risk. However, obesity 

and hypertension history do not affect 

preeclampsia onset, as obesity is a risk factor for 

both PEAD and PEAL. 

5. RESEARCH LIMITATIONS 

The relatively small sample size does not 

adequately capture differences in hypertension 

history and preeclampsia onset (PEAD vs. 

PEAL). 

6. RECOMMENDATIONS 

Healthcare professionals, especially 

midwives in peripheral healthcare services, 

should provide consultation, information, and 

education regarding the importance of early 

detection of danger signs during pregnancy, 

particularly preeclampsia. It is crucial to 

understand the factors influencing the 

occurrence of preeclampsia and to determine 

obesity status at an early stage. Additionally, 

obtaining a thorough history of maternal 

hypertension can help healthcare providers be 

more vigilant about the potential occurrence of 

preeclampsia in pregnant women, with the 

ultimate goal of reducing the incidence of 

preeclampsia. 

This study can serve as a foundation for 

further research to achieve more comprehensive 

results. Expanding the research sample size and 

geographical coverage, as well as incorporating 

additional characteristics and other influencing 

factors, particularly those related to the onset of 

preeclampsia, would enhance the study's depth. 

Early detection of risk factors for preeclampsia 

enables healthcare professionals to be more 

vigilant and play a significant role in educating 

pregnant women at risk of developing 

preeclampsia. The ultimate goal is to contribute 

to reducing maternal mortality rates caused by 

preeclampsia and its complications. 
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