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Abstract  
Postpartum hemorrhage (PPH) is one of the major obstetric complications responsible for approximately 75% of 

maternal deaths globally, particularly in low-income countries. This condition not only increases maternal 

morbidity and mortality but also contributes to higher needs for blood transfusion, prolonged hospitalization, and 

greater healthcare burden. The incidence of PPH at Dr. Soebandi Regional Hospital, Jember, reached 27%, the 

highest among other delivery complications in the regency. This study aimed to analyze the risk factors associated 

with PPH. An analytic hospital-based case-control study was conducted from January to November 2021 

involving 88 mothers with PPH and 88 mothers without PPH based on medical records from 2018–2019. 

Antenatal factors included maternal age, anemia, birth interval, parity, and history of PPH, while intrapartum 

factors consisted of chorioamnionitis, labor induction, duration of labor, episiotomy, and delivery method. Data 

were analyzed using chi-square and logistic regression tests with a significance level of α=0.05. The results 

showed that maternal age >35 years (OR=4.7; 95%CI:2.35–9.82), anemia, and previous history of hemorrhage 

were significant risk factors. Chorioamnionitis, labor induction, and episiotomy also increased the risk, while 

cesarean delivery was protective (OR=0.19; 95%CI:0.08–0.45). Prevention efforts should focus on promoting 

pregnancy at a healthy reproductive age, improving adherence to iron supplementation, and strengthening the 

quality of delivery services in healthcare facilities. 
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1. Introduction  

In 2023, more than 700 women lost their lives each day due to preventable pregnancy- and 

childbirth-related complications, which translates to roughly one death every two minutes (World 

Health Organization, 2023). Severe bleeding was the most common cause of death, accounting for 

nearly 75% of all deaths (World Health Organization, 2020). Other complications included infections 

(usually after delivery), pregnancy-related high blood pressure (preeclampsia and eclampsia), childbirth 

complications, and unsafe abortion (Alipour et al., 2023). The remainder were caused by infections 

such as malaria or chronic conditions like heart disease or diabetes (World Health Organization, 2020). 

Postpartum hemorrhage is defined as a blood loss of 500 mL or more within 24 hours of birth (Yefet 

et al., 2020). This condition is the leading cause of maternal death globally, accounting for more than 

20% of all maternal deaths reported (World Health Organization, 2024). According to Indonesian 

Health Survei 2023 data, 21.4% of pregnant women experienced at least one of nine complications 

during labor, the top five of which were ruptured membranes (4.3%), prolonged labor (3.3%), 

hypertension (3.2%), breech (3%) and labor bleeding (2%) ('Health Policy and Development Agency", 

Original Research Paper  

https://issn.brin.go.id/terbit/detail/1561961536
https://doi.org/10.31101/ijhst.v7i2.4326
http://creativecommons.org/licenses/by-sa/4.0/
mailto:nbaroya@unej.ac.id


(Sintya Erawati et al.)  

 

 

International Journal of Health Science and Technology    144 

 

2023). Meanwhile, postpartum mothers reported complications such as swollen breasts 4.1%, prolonged 

labor 2.1%, and birth canal bleeding 1.2% ('Health Policy and Development Agency", 2023). 

In 2018, Jember Regency recorded a Maternal Mortality Rate (MMR) due to hemorrhage of 

38.10%, which decreased to 29.79% in 2019, placing it in second position (“Dinas Kesehatan 

Kabupaten Jember,” 2019). This condition renders Jember Regency one of the regencies with elevated 

rates of childbirth and postpartum complications in East Java Province. Jember Regency has a relatively 

high number of post-partum hemorrhage cases, with 132 in 2021, 181 in 2022, and 167 in 2023 (“Dinas 

Kesehatan Kabupaten Jember,” 2024). Dr. Soebandi Hospital is the primary referral hospital in Jember 

Regency, offering maternal and child health services. In 2019, a postpartum hemorrhage occurred at 

RSD Dr. Soebandi, accounting for 27% of all complications. The hospital provides critical emergency 

care during and after childbirth. Early treatment and detection of bleeding during pregnancy and 

childbirth can help to reduce blood loss. Inpatients classified as low risk account for more than 40% of 

postpartum hemorrhage (Ruppel et al., 2021). 

Postpartum hemorrhage is caused by a variety of factors. Previous research has found that 

postpartum hemorrhage is associated with antenatal care, previous cesarean section, prolonged labor, 

and genital trauma other than episiotomy (Getahun et al., 2024). Parity, gestational age, and body 

temperature are all risk factors for postpartum hemorrhage. Anemia (prevalence: 54%) is a significant 

predictor of postpartum hemorrhage. Mothers who died of postpartum hemorrhage had lower mean 

hemoglobin levels (6.2 g/dL) than mothers who survived (9.2 g/dL) (Lancaster et al., 2020). Mothers 

who were elderly, grand-multiparous, or had a history of postpartum hemorrhage were more likely to 

have it (Nigussie et al., 2022). 

Postpartum hemorrhage is also related to the method of delivery. Among women with vaginal 

delivery, the risk of PPH is higher inthose with induced versus spontaneous labor, regardless of induc-

tion method (Braund et al., 2024). Nulliparity, episiotomy, retained placenta, and high birth weight in 

the newborn have all been identified as risk factors for postpartum hemorrhage (Yunas et al., 2025). 

Risk factors for postpartum hemorrhage include maternal age <18 years, previous cesarean section, 

history of PPH, IVF, prepartum anemia, stillbirth, prolonged labor, placenta previa, placental abruption, 

PAS, and macrosomia (Liu et al., 2021). 

Understanding the causes of postpartum hemorrhage can help to prevent it. In general, increased 

alertness during the antenatal and intrapartum periods is required to detect postpartum hemorrhage early 

(Liu et al., 2021). This study focuses on the incidence of postpartum hemorrhage at Dr. Soebandi 

Hospital, Jember Regency's primary referral hospital. Dr. Soebandi Hospital's health services for 

pregnant and postpartum women include postpartum hemorrhage management, which allows them to 

monitor the labor process and take necessary actions at the appropriate time. This study will look into 

the risk factors for postpartum hemorrhage at Dr. Soebandi Hospital in Jember, specifically during the 

antenatal and intrapartum periods. 

 

2. Research Methods 

This was an analytical study using a case-control design. It was carried out from January to 

November 2021, using medical records from Dr. Soebandi Regional Hospital, Jember, from 2018 to 

2019. The study population consisted of two groups: the case group and the control group. The case 

group included mothers who gave birth and experienced postpartum hemorrhage at Dr. Soebandi 

Regional Hospital between 2018 and 2019, totaling 422 individuals. Postpartum hemorrhage is defined 

as blood loss exceeding 500 ml after vaginal delivery or more than 1000 ml following operative 

delivery, which can lead to serious maternal complications. Data for both groups were obtained from 

patients’ medical records at Dr. Soebandi Regional Hospital. Meanwhile, the control group comprised 
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mothers who gave birth during the same period at the hospital but did not experience postpartum 

hemorrhage.The sample contained 88 cases and 88 controls. 

The sample size was calculated using the Fleiss formula (Fleiss et al., 2003) for case–control 

studies, with a 95% confidence level (Zα = 1.96) and a test power of 99% (Zβ = 2.33). Based on the 

calculation, the minimum required sample size for each group (case and control) was 88 subjects. 

Samples were selected from the population using a simple random sampling technique based on medical 

record data. Inclusion criteria included mothers who delivered at Dr. Soebandi Regional Hospital 

between 2018 and 2019 with complete medical records and who met the case or control definitions 

established in this study. Exclusion criteria consisted of incomplete medical records or records lacking 

essential study variables. 

There are two types of research variables: independent variables and dependent variables. 

Postpartum hemorrhage in this study was defined as blood loss of ≥500 ml following vaginal delivery 

or ≥1000 ml after operative delivery, as recorded in the medical records. This variable served as the 

dependent variable and was categorized into two groups: mothers who experienced postpartum 

hemorrhage (cases) and those who did not (controls). The independent variables in this study comprised 

both antenatal and intrapartum factors. The antenatal factors included maternal age, anemia status, birth 

interval, parity, and a history of previous postpartum hemorrhage. The intrapartum factors consisted of 

the presence of chorioamnionitis, induction of labor, duration of labor, episiotomy, and mode of 

delivery.  

Maternal age was measured based on the mother’s age at the time of delivery, as stated in the 

medical records, and was categorized into <20 years, 20–35 years, and >35 years. Parity referred to the 

number of live births the mother had experienced up to the time of the study. It was categorized into at 

risk (parity 1 or >3) and not at risk (parity 2–3), according to obstetric risk classification related to 

postpartum hemorrhage. Birth interval was defined as the time span between the previous delivery and 

the current pregnancy, as recorded in the medical records. It was categorized into: first child (no 

previous birth), <2 years, and ≥2 years. Anemia status was determined from the recorded hemoglobin 

level, with <11 g/dL classified as anemia. History of previous bleeding referred to any record of 

abnormal bleeding in prior pregnancies or deliveries, as documented in the patient’s medical record. It 

was categorized as yes (had a history of bleeding) and no (no history of bleeding). 

The intrapartum variables examined in this study included chorioamnionitis, induction of labor, 

duration of labor, episiotomy, and mode of delivery. Chorioamnionitis was defined as an intra-amniotic 

infection diagnosed clinically and recorded in the medical records, characterized by maternal fever of 

at least 38°C accompanied by one or more signs such as maternal or fetal tachycardia, uterine 

tenderness, or foul-smelling amniotic fluid, and was categorized as yes (present) or no (absent). 

Induction of labor referred to the artificial initiation of uterine contractions before the spontaneous onset 

of labor, performed through pharmacological or mechanical methods, and was classified as yes 

(induction performed) or no (not performed). The duration of labor was defined as the total time from 

the onset of regular uterine contractions until the completion of delivery, categorized as <14 hours and 

≥14 hours based on obstetric records. Episiotomy was identified when a surgical incision of the 

perineum was performed to facilitate vaginal delivery and was categorized as yes (performed) or no 

(not performed). The mode of delivery referred to the method of childbirth and was categorized as 

vaginal delivery and cesarean section (sectio caesarea). 

We used secondary data for this study, namely medical records of pregnant women, including (age, 

anemia, birth spacing, parity, history of bleeding, chorioamnionitis, labor induction, labor duration, 

episiotomy, and delivery method) at Dr. Soebandi Regional Hospital, Jember. Data collection was 

conducted using documentation techniques from medical records at Dr. Soebandi Regional Hospital in 

Jember using a data collection sheets. A computer application program was used to process the 
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information. The study's results were analyzed using bivariate chi-square tests (α = 0.05) and 

multivariate logistic regression tests (α 0.05, 5%). This study was approved by Universitas Jember, 

Faculty of Dental Medicine Health Research Ethical Clearance Commission with a letter-number 

1133/UN.25.B/KEPK/DL/2021 and respondent’s consent by signing the informed consent 

 

3. Results and Discussion  

3.1.Results 

The antenatal factors assessed included maternal age, anemia, birth spacing, parity, and previous 

postpartum hemorrhage. Overall, most respondents were aged 20-35 years (54.5%), had anemia 

(76.1%), birth spacing ≥2 years (58.5%), gave birth to their 1st or >3rd child (52.3%) and the majority 

had no history of postpartum hemorrhage (92%). Detailed descriptions of antenatal factors are presented 

in Table 1. 

 

Table 1. Frequency and Distribution of Antenatal Factors 

Antenatal Factors  
Cases  Control  Total 

n % n % n % 

Age during delivery 

< 20 years old 21 23.9 5 5.7 26 14.8 

20 - 35 years old 30 34.1 66 75.0 96 54.5 

> 35 years old 37 42.0 17 19.3 54 30.7 

Anemia during pregnancy 

Yes 73 83.0 61 69.3 134 76.1 

No 15 17.0 27 30.7 42 23.9 

Birth Spacing 

The first child 18 20.5 32 36.4 50 50 

< 2 years 16 18.2 7 8.0 23 13.1 

≥ 2 years 54 61.4 49 55.7 103 58.5 

Parity 

1 or > 3  47 53.4 45 51.1 92 52.3 

2 – 3  41 46.6 43 48.9 84 47.7 

History of Postpartum Hemorrhage 

Yes `14 15.9 0 0 14 8 

No 74 84.1 88 100 162 92 

 

Table 1 shows that the majority of the case group was over 35 years old (42%), whereas the control 

group was 20-35 years old (75%). The majority of the case group (83%) had anemia while pregnant, 

compared to 69.3% in the control group. Both the case and control groups had a high percentage of 

birth intervals of at least two years (61.4% and 55.7%, respectively). Similarly, in terms of parity, more 

than half of respondents in both the case and control groups had one or more children. All respondents 

in the control group had no history of postpartum hemorrhage, whereas in the case group, 15.9%.  

Intrapartum factors studied in mothers giving birth at RSD Dr. Soebandi Jember include 

chorioamnionitis, labor induction, labor duration, episiotomy, and mode of delivery. The majority of 

respondents (85.2%) did not experience chorioamnionitis and had labors lasting less than 14 hours 

(96%). More than half of respondents (55.7%) received labor induction but did not have an episiotomy 

(59.7%). The majority of respondents (76.7%) underwent vaginal delivery. Table 2 provides a detailed 

description of the intrapartum factors. 
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Table 2. Frequency and Distribution of Intrapartum Factors 

Variable 
Cases  Control  Total 

n % n % n % 

Chorioamnionitis        

Yes 22 25 4 4.5 26 14.8 

No 66 75 84 95.5 150 85.2 

Labor induction       

Yes  68 77.3 30 34.1 98 55.7 

No 20 22.7 58 65.9 78 44.3 

Labor duration       

< 14 hour 85 96.6 84 95.5 169 96 

>14 hour 3 3.4 4 4.5 7 4 

Episiotomy       

Yes 52 59.1 19 21.6 71 40.3 

No 36 40.9 69 78.4 105 59.7 

Metode Persalinan       

Sectio Caesarea 9 10.2 32 36.4 41 23.3 

Vaginal delivery 79 89.8 56 63.6 135 76.7 

 

Table 2 shows that the case group has a higher percentage of chorioamnionitis than the control 

group (25% vs. 4.5%). The same thing occurred with the labor induction variable, which was 77.3% in 

the case group and 34.1% in the control group. Meanwhile, labor duration in both the case and control 

groups was nearly identical (96.6% and 95.5%, respectively). The number of respondents who 

underwent episiotomy was higher in the case group (59.1%) than in the control group (21.6%). In the 

delivery method variable, 89.8% of respondents in the case group had a vaginal birth, compared to 

63.6% in the control group. 

Table 3 shows the results of the analysis of the relationship between antenatal factors, namely age, 

anemia, birth interval, parity, and history of postpartum hemorrhage, and the incidence of postpartum 

hemorrhage at Dr. Soebandi Jember Hospital using the chi square test and Odds Ratio. 

 

Table 3. Relationship of Antenatal Factors with Postpartum Hemorrhage at RSD dr. Soebandi Jember 

Antenatal factors 

Postpartum Hemorrhage 

p-value OR (95%CI) Case  Control  

n % n % 

Age during delivery 

< 20 years old 21 23.9 5 5.7  

<0,0001* 
 

0.518(0.167-1.607) 

1 

4.788(2.335-9.821) 

20 - 35 years old 30 34.1 66 75 

> 35 years old 37 42 17 19.3 

Anemia during pregnancy 

Yes 73 83 61 69.3 
0,034* 

2.154(1.052-4.412) 

1 No 15 17 27 30.7 

Birth spacing 

The first child 18 20.5 32 36.4 

0,058 

 

1,959(0,978-3.926) 

0,482(0,183-1,270) 

1 

< 2 years 16 18.2 7 8 

≥ 2 years 54 61.4 49 55.7 

Parity 

1 atau > 3 anak 47 53.4 45 51.1 
0,763 

1,095(0,606-1,979) 

1 2 – 3 anak 41 46.6 43 48.9 

History Postpartum Hemorrhage 

Yes  `14 15.9 0 0 <0,0001* 2,189(1,851-2,589) 
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Antenatal factors 

Postpartum Hemorrhage 

p-value OR (95%CI) Case  Control  

n % n % 

No 74 84.1 88 100 1 

 

Table 3 presents the association between antenatal factors and postpartum hemorrhage at Dr. 

Soebandi Regional Hospital, Jember. Maternal age at delivery showed a significant relationship with 

postpartum hemorrhage (p < 0.0001). The risk was higher among mothers aged over 35 years (OR = 

4.788; 95% CI: 2.335–9.821) compared to those aged 20–35 years, while no significant difference was 

found among mothers aged below 20 years (OR = 0.518; 95% CI: 0.167–1.607). Anemia during 

pregnancy was also significantly associated with postpartum hemorrhage (p = 0.034), with anemic 

mothers having greater odds than non-anemic mothers (OR = 2.154; 95% CI: 1.052–4.412). Although 

birth spacing was not statistically significant (p = 0.058), mothers with intervals of less than two years 

showed higher odds than those with longer intervals (OR = 1.959; 95% CI: 0.978–3.926). 

Parity showed no significant association with postpartum hemorrhage (p = 0.763), with similar odds 

observed among mothers with one or more than three children compared to those with two to three 

children (OR = 1.095; 95% CI: 0.606–1.979). In contrast, a history of previous postpartum hemorrhage 

was significantly associated with current events (p < 0.0001), with affected mothers showing 

approximately twice the odds of experiencing postpartum hemorrhage (OR = 2.189; 95% CI: 1.851–

2.589).Table 4 displays the findings of the chi-square test and Odds Ratio calculation used to examine 

the relationship between intrapartum factors (chorioamnionitis, labor induction, labor duration, 

episiotomy, and delivery method) and the incidence of postpartum hemorrhage at RSD Dr. Soebandi 

Jember. 

 

Table 4. Relationship of Intrapartum Factors with Postpartum Hemorrhage at RSD dr. Soebandi Jember 

Intrapartum factors 

Postpartum hemorrhage p-value OR (95%CI) 

Cases  Control    

n % n %   

Chorioamnionitis  

Yes 22 25 4 4,5 
<0,0001* 

7,00(2,300-21,3060) 

1 No 66 75 84 95,5 

Labor induction 

Yes  68 77,3 30 34,1 
<0,0001* 

6,57(3,379-12,788) 

1 No 20 22,7 58 65,9 

Labor duration 

< 14 hour 85 96,6 84 95,5 
0,700 

1 

0,74(0,161-3,413) >14 hour 3 3,4 4 4,5 

Episiotomy 

Yes 52 59,1 19 21,6 
<0,0001* 

5,24(2,705-10,171) 

1 No 36 40,9 69 78,4 

Metode Persalinan 

Sectio Caesarea 9 10,2 32 36,4 
<0,0001* 

0,19(0,088-0,450) 

1 Vaginal delivery 79 89,8 56 63,6 

 

Table 4 shows the association between intrapartum factors and postpartum hemorrhage at Dr. 

Soebandi Regional Hospital, Jember. Chorioamnionitis was significantly associated with postpartum 

hemorrhage (p < 0.0001), with affected mothers having seven times higher odds compared to those 

without infection (OR = 7.00; 95% CI: 2.30–21.31). Labor induction also showed a strong association 

(p < 0.0001), where induced mothers had 6.57 times higher odds than those with spontaneous labor (OR 
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= 6.57; 95% CI: 3.38–12.79). In contrast, labor duration was not significantly associated with 

postpartum hemorrhage (p = 0.700), as prolonged labor (>14 hours) showed similar odds to shorter 

labor (<14 hours) (OR = 0.74; 95% CI: 0.16–3.41). 

Episiotomy was found to have a significant association with postpartum hemorrhage (p < 0.0001), 

with mothers undergoing the procedure having 5.24 times higher odds compared to those without 

episiotomy (OR = 5.24; 95% CI: 2.71–10.17). Conversely, cesarean delivery appeared to be a protective 

factor (p < 0.0001), showing lower odds of postpartum hemorrhage compared to vaginal delivery (OR 

= 0.19; 95% CI: 0.09–0.45). 

 

3.2.Discussion 

One of the main findings of this study is the percentage of postpartum hemorrhage events varies 

significantly with the mother's age at delivery (p-value = <0,0001). Mothers over 35 are 4.78 times 

more likely to have a postpartum hemorrhage than mothers aged 20 to 35. As a result, the risk of 

postpartum hemorrhage rises with increasing age. This finding aligns with research by (Mitta et al., 

2023) which indicates that mothers over 35 years of age face a twofold increased risk of postpartum 

hemorrhage. Postpartum hemorrhage is more common in women over the age of 35. Women over the 

age of 35 who become pregnant may encounter bleeding as a result of progressive anatomical and 

physiological alterations that influence the intensity of endometrial contractions during and post-labor, 

thereby elevating the risk of postpartum hemorrhage (Saputri et al., 2025). 

Anemia is one of the antenatal risk factors for postpartum hemorrhage. Anemia in pregnant women 

remains a national problem because it reflects the community's socioeconomic well-being and has a 

significant impact on the quality of human resources. Hb levels are the most important factor 

influencing postpartum hemorrhage, resulting in a lack of oxygen being transferred to body cells, brain 

cells, and the uterus. The amount of oxygen in the blood causes the uterine muscles to not contract 

properly, resulting in uterine atony and bleeding (Brenner et al., 2022); (Omotayo et al., 2021). The 

study's findings revealed that the percentage of postpartum hemorrhage events varied significantly 

depending on anemia status during pregnancy (p = 0.034). Mothers who experience anemia during 

pregnancy are 2.15 times more likely to have a postpartum hemorrhage than those who do not have 

anemia. Thus, anemia is a risk factor for postpartum hemorrhage (95% confidence interval = 1.052-

4.412). This study is in line with research conducted by (Maesaroh & Iwana, 2018), that there is a 

significant relationship between anemia and the incidence of postpartum hemorrhage. If the mother 

experiences anemia during pregnancy, uterine contractions will decrease, which will cause bleeding. 

A pregnant woman will experience various risks ranging from bleeding to death if she gives birth 

to a child with a gap between the next child of less than 2 years. The current study found no significant 

association between birth interval and postpartum hemorrhage (PPH) (p-value = 0.058; OR = 1.959; 

95% CI (0.978-3.926)). This means that both mothers with short and long birth intervals have a 

relatively equal risk of PPH. While prior investigations have suggested that short inter‑pregnancy 

intervals may increase risk of PPH (for example, interpregnancy interval (IPI) < 24 months associated 

with AOR ≈ 2.97 in Ethiopia) (Jena et al., 2022). In addition to the study outcomes by of (Maesaroh & 

Iwana, 2018), which stated that there is a relationship between birth spacing and postpartum 

hemorrhage. Our findings diverge. One possible explanation is that PPH risk is more immediately 

determined by obstetric and clinical factors — such as uterine atony, placental pathology, or trauma 

during delivery — rather than the timing between pregnancies (Basir et al., 2023). 

Parity refers to the number of live births a woman has had. Parity categories considered at risk for 

postpartum hemorrhage are parity 1 or more than 3. The analysis showed no significant association 

between parity and postpartum hemorrhage (p = 0.763; OR = 1.095; 95% CI: 0.606–1.979). This 

indicates that parity was not a risk factor for postpartum hemorrhage among mothers giving birth at Dr. 
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Soebandi Regional Hospital, Jember. However, the parity-risk case group had a higher proportion of 

postpartum hemorrhage (53.4%) than the control group. This study contradicts the findings of (Nyfløt 

et al., 2017), who found that having more than three children increases the risk of postpartum 

hemorrhage due to weak uterine contractions during multiple labors. Our findings differ from previous 

studies. Perhaps this is because the respondents predominantly have two or three children, reflecting 

similar demographic characteristics. 

The incidence of postpartum hemorrhage varies significantly depending on whether the mother has 

previously experienced postpartum hemorrhage. The majority of mothers in the case group had no 

history of previous postpartum hemorrhage (84.1%), whereas all mothers in the control group did not 

have a history of previous postpartum hemorrhage (100%). Postpartum hemorrhage was 2,189 times 

more likely in mothers who gave birth who had a history of previous postpartum hemorrhage. A bad 

birth history is a birth that has a history of previous postpartum hemorrhage. This will have a negative 

impact on a woman's reproductive organs. The results of the analysis in this study stated that a history 

of postpartum hemorrhage has a significant relationship with postpartum hemorrhage, which means that 

mothers giving birth with a history of postpartum hemorrhage are at 2.189 times greater risk of 

postpartum hemorrhage than mothers who do not have a history of postpartum hemorrhage. This is 

because a history of postpartum hemorrhage has a risk of recurrence in subsequent pregnancies. The 

results of this study are in line with the research of (Nigussie et al., 2022), that mothers who have a 

history of postpartum hemorrhage are associated with the incidence of postpartum hemorrhage than 

mothers who do not have a history of postpartum hemorrhage. 

Chorioamnionitis or intrauterine inflammation (IUI) describes any condition resulting in 

inflammation of either the chorion, amnion, or both. Chorioamnionitis is typically linked to an increased 

risk of maternal infectious complications such as bacteremia (5% to 10%), endometritis, 

thromboembolism, and pelvic abscess formation (up to a threefold increase). In rare cases, 

chorioamnionitis can cause septic shock and maternal death (Carter et al., 2023). Additionally, 

chorioamnionitis is linked to a 2.5-fold increased risk of abnormal labor, uterine atony, postpartum 

hemorrhage, and maternal blood transfusion. These factors are believed to be caused by dysfunctional 

uterine muscle contraction as a result of the maternal inflammatory response (Rouse et al., 2004); 

(Carter et al., 2023). According to the findings of this study, mothers who experienced chorioamnionitis 

had a sevenfold higher risk of postpartum hemorrhage than mothers who did not. This study supports 

(Goueslard et al., 2017) finding that chorioamnionitis raises the risk of postpartum hemorrhage by 2.5 

times in vaginal delivery. Thus, chorioamnionitis status is a risk factor for postpartum hemorrhage (95% 

confidence interval = 2.300-21.3060). 

Labor induction is one of the intrapartum factors that increase the risk of postpartum hemorrhage. 

Pregnant women who are about to give birth can undergo labor induction by performing certain actions. 

Misoprostol and Foley catheter induction are used to open or soften the cervix, while oxytocin is used 

as augmentation/stimulation to stimulate contractions. Table 4 shows the results of the study which 

stated that there was a significant difference in the percentage of postpartum hemorrhage based on labor 

induction (p value <0.0001). Mothers who gave birth through labor induction were 6.57 times more 

likely to experience postpartum hemorrhage than those who did not. Thus, labor induction is associated 

with a higher risk of postpartum hemorrhage (95% CI=3.379-12.788). In the past years most cases of 

postpartum hemorrhage were caused due to uterine atony following vaginal delivery. Postpartum 

hemorrhage can occur when the drugs used to induce labor directly affect the uterine muscles and 

myometrium, causing uterine atony (Agustiani, 2016). This study contradicts (Kawakita et al., 2019) 

findings, which state that labor induction is not a risk factor for postpartum hemorrhage. (Brun et al., 

2019) found that women who underwent labor induction experienced a significant decrease in 

hemoglobin after giving birth, but this was not a risk factor for postpartum hemorrhage. 
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The length of labor will cause the uterus to completely lose muscle tone because the myometrium 

fails to contract and retract when or after the placenta is born. Table 4 shows that there is no significant 

difference in the percentage of postpartum hemorrhage based on labor duration. The case group has the 

highest percentage (96.6%) in the category <14 hours, while the control group has a similar percentage 

(95.5%). The chi-square test yielded p-value = 0.700 and OR = 0.74; 95% CI (0.161-3.413). Thus, the 

duration of labor is not a risk factor for postpartum hemorrhage in mothers giving birth at RSD dr. 

Soebandi Jember Regency. The results of this study are not in line with the study of (Anggraini et al., 

2020) that the duration of labor is related to postpartum hemorrhage. Under normal conditions, placental 

release is always followed by bleeding because the maternal sinuses at the insertion site of the uterine 

wall are open. Usually the bleeding is not too much, because the contraction and retraction of the uterine 

muscles press on the open blood vessels so that the lumen is closed. Then the blood vessels are blocked 

by blood clots. If the uterus does not contract and retract, it will inhibit the closure of the open blood 

vessels when the placenta is released and cause heavy bleeding. 

Episiotomy is a surgical procedure that involves making an incision in the perineum to speed up 

birth. The chi-square test revealed a significant difference in the percentage of postpartum events based 

on episiotomy (p-value < 0.0001). Mothers who underwent episiotomy had a 5.245-fold higher risk of 

postpartum hemorrhage than mothers who did not have one. This study's findings are consistent with 

previous research (Fukami et al., 2019), which found that severe vaginal/perineal lacerations are a risk 

factor for postpartum hemorrhage. 

The chi-square test revealed a significant difference in postpartum hemorrhage rates based on 

delivery method (p-value < 0.0001). Caesarean delivery is a significant factor in postpartum 

hemorrhage, where the cervix has fully dilated, allowing blood loss of ≥ 1000 mL. The results of the 

analysis revealed that the variable of method of delivery had a significant relationship with postpartum 

hemorrhage, with an OR value of 0.199, implying that the variable of method of delivery is protective. 

This study supports (Muluye et al., 2023) finding that caesarean delivery has a twofold higher risk of 

severe bleeding than vaginal delivery. 

 

4. Conclusion  

This study concludes that the antenatal risk factors associated with postpartum hemorrhage at Dr. 

Soebandi Regional Hospital, Jember, were maternal age over 35 years, anemia during pregnancy, and 

a history of postpartum hemorrhage in a previous delivery. Meanwhile, the interval between births and 

parity were not associated with increased risk. The intrapartum risk factors included chorioamnionitis, 

labor induction, and episiotomy, while cesarean delivery was identified as a protective factor. These 

findings imply the need to improve maternal health services by promoting early detection and 

management of anemia, encouraging pregnancy at a healthy reproductive age, and ensuring careful 

clinical decision-making regarding labor induction and episiotomy. Continuous enhancement of 

healthcare providers’ competence and the strengthening of clinical protocols in hospitals are essential 

to reduce the risk of postpartum hemorrhage. 

This study has several limitations, as it relied on secondary data from medical records that may be 

incomplete and used a retrospective design, which limits the ability to establish causal relationships. In 

addition, important variables such as the use of uterotonics, provider skills, and management of the third 

stage of labor could not be analyzed due to data limitations. Future studies should consider including 

the mother’s complete medical history and pregnancy complications. It is also recommended that future 

research adopt prospective or multicenter designs to explore broader determinants, including 

behavioral, nutritional, and health system factors that may contribute to the occurrence of postpartum 

hemorrhage.  
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