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Purpose: The aim of this study was to analyze the risk factors for primary postpartum 
hemorrhage in elderly parturients undergoing repeated cesarean delivery (PHEPWRCD).
Participants and Methods: The clinical data of 1675 elderly parturients who underwent 
repeated cesarean delivery in our hospital from May 2011 to March 2020 were retrospec-
tively collected for analysis. The women were divided into a postpartum hemorrhage group 
(116 individuals) and a nonpostpartum hemorrhage group (1559 individuals). We analyzed 
the association of maternal age, maternal history, pregnancy complications, placenta and 
other factors with postpartum hemorrhage in elderly women who underwent repeated 
cesarean delivery and screened out independent risk factors by multivariate logistic regres-
sion analysis.
Results: The incidence rate of PHEPWRCD was 6.92% (116/1675). Using single-factor 
analysis of variance, we found that maternal age (p=0.012), the number of pregnancies 
(p=0.007), the number of cesarean deliveries (p<0.001), fetal position (p<0.001), fetal 
macrosomiaren (p<0.001), placental attachment position (p<0.001), placenta previa 
(p<0.001), and placental implantation (p<0.001) were significantly associated with 
PHEPWRCD. Multivariate logistic regression analysis showed that the number of cesarean 
deliveries (OR=2.457, 95% CI=1.453–4.540, P=0.013), placenta previa (OR=11.741, 95% 
CI=5.874–26.078, P<0.001), placenta implantation (OR=6.844, 95% CI=3.514–14.873, 
P<0.001), placental attachment position (OR=2.421, 95% CI=1.275–3.917, P=0.009) and 
fetal position (OR=5.722, 95% CI=3.817–16.577, P<0.001) were independent risk factors for 
PHEPWRCD.
Conclusion: This study found that the number of cesarean deliveries, placental attachment, 
placental previa, and placental implantation are independent risk factors for PHEPWRCD.
Keywords: postpartum hemorrhage, repeated cesarean delivery, elderly parturients, risk 
factors

Introduction
As a serious postpartum complication, postpartum hemorrhage threatens the life safety 
of the mother. According to statistics reported by the World Health Organization, the 
number of maternal deaths due to bleeding accounts for approximately 25% of the total 
number of maternal deaths.1,2 Studies have shown that both advanced age and cesarean 
delivery increase the risk of postpartum hemorrhage.3,4 The incidence of cesarean 
delivery in the United States is 20–30.5%.3–5 In recent years, China has adopted strict 
management measures, and the incidence of cesarean section has dropped to 34.9%.5,6
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However, with the opening of China’s 
comprehensive second child policy, the number of older 
women undergoing cesarean section is increasing.7 

Postpartum hemorrhage is the most common independent 
cause of maternal death. Berg et al analyzed data from 
pregnant women who gave birth in hospitals in the 
United States from 1993–1997 and 2001–2005, and the 
incidence of postpartum hemorrhage ranged from 2.0% 
to 2.6%.30 This difference is not just a question of med-
ical standards but, more importantly, a question of mater-
nal management and prevention strategies.8 Reducing the 
incidence of postpartum hemorrhage and maternal mor-
tality is an important issue that obstetricians and gyne-
cologists need to face.5,6,9 Since both advanced age and 
cesarean section increase the risk of primary postpartum 
hemorrhage, analysis of risk factors for postpartum 
hemorrhage in elderly parturients undergoing repeated 
cesarean delivery (PHEPWRCD) is helpful to identify 
potential postpartum hemorrhage patients in advance 
and take active intervention measures. In this study, we 
conducted a retrospective analysis of PHEPWRCD to 
provide a clinical reference.

Methods and Participants
Case Collection
The clinical data of 1675 elderly parturients who under-
went repeated cesarean delivery in the Department of 
Obstetrics, Dianjiang Country People’s Hospital of 
Chongqing Hospital, from May 2011 to March 2020 
were retrospectively collected for analysis. The inclusion 
criteria were as follows: age ≥ 35 years old; a history of 
cesarean section; and the use of cesarean section during 
the current visit. Exclusion criteria: intrauterine fetal 
death; twin pregnancy; gestational age < 28 weeks; abnor-
mal coagulation function. The women were divided into 
a postpartum hemorrhage group (n = 116) and 
a nonpostpartum hemorrhage group (n = 1559). All our 
parturients were treated according to standard postpartum 
hemorrhage prevention and treatment measures.8,9 The 
study was performed in accordance with the ethical stan-
dards of the institutional and/or national research commit-
tee and with the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards. This study 
was approved by the Ethics Committee of Dianjiang 
County People’s Hospital in Chongqing. All patients 
included in the study and their families signed relevant 
informed consent forms.

Collection of Clinical Data
The clinical data of maternal age, maternal BMI, natural 
delivery times, previous cesarean section times, abortion 
times, induced labor times, pregnancy vaginal bleeding 
times, placental attachment position, placenta previa, pla-
centa accreta, gestational hypertension disease, gestational 
diabetes mellitus, fetal position, gestational weeks of 
delivery and neonatal weight were analyzed. Primary post-
partum hemorrhage after cesarean section refers to the 
amount of bleeding ≥ 1000 mL within 24 hours after 
delivery of the fetus.8 Complete placenta previa means 
that the placental tissue completely covers the cervical 
ostium. Incomplete placenta previa includes a low placenta 
(placenta attached to the lower uterus, with a margin < 
2 cm from the cervical ostium), marginal placenta previa 
(the lower edge of placental tissue reaches the cervical 
ostia), and partial placenta previa (placental tissue cover-
ing part of the cervix).10,11

Results
Single Factor Analysis of Risk Factors for 
PHEPWRCD
As shown in Table 1, the incidence rate of PHEPWRCD 
was 6.92% (116/1675). Using single-factor analysis of 
variance, we found that the maternal age (38.41±6.78 VS 
37.11±5.48, P = 0.012), number of pregnancies (P = 
0.007), number of cesarean delivery (P < 0.001), fetal 
position (P < 0.001), Fetal macrosomia (P = 0.024), pla-
cental attachment position (P<0.001), placenta previa (P < 
0.001), and placental implantation (P < 0.001) are risk 
factors for PHEPWRCD. However, the number of induced 
labor (p = 0.217), the number of miscarriages (p = 0.427), 
the gestational week of delivery (37.12 ± 0.46 vs 37.42 
±0.31, p = 0.629), the number of vaginal bleeding during 
pregnancy (p = 0.427), hypertension during pregnancy 
(p=0.418), gestational diabetes (p = 0.807), BMI (27.56 
±1.28 vs 27.26±1.45, p = 0.305) of pregnant women and 
gestational diabetes (p = 0.807) are not risk factors for 
PHEPWRCD.

Multiple Logistic Regression Model 
Analysis of Risk Factors for PHEPWRCD
As shown in Table 2, the results of multivariate logistic 
regression analysis showed that the number of cesarean 
delivery (OR = 2.457, 95% CI = 1.453–4.540, P = 0.013), 
placenta previa (OR = 11.741, 95% CI = 5.874–26.078, 
P < 0.001), placenta implantation (OR = 6.844, 95% CI = 
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Table 1 Univariate Analysis of Risk Factors for Postpartum Hemorrhage in Elderly Parturient Women Undergoing Repeated Cesarean 
Delivery

Variable Postpartum 
Hemorrhage Group 
(n=116)

Non-Postpartum 
Hemorrhage Group 
(n=1599)

RR (95% CI) Adjusted 
P value

Maternal age (years) 38.41±6.78 37.11±5.48 – 0.012

BMI of maternal (kg/m2) 27.56±1.28 27.26±1.45 – 0.305

Number of pregnancies 1 19 (16.38%) 512(32.02%) – 0.007
2 45 (38.79%) 590 (36.89%)
≥3 52 (44.83%) 497 (31.08%)

Number of cesarean 
delivery

1 88 (75.86%) 1452 (90.81%) – <0.001
2 16 (13.80) 130 (8.13%)

≥3 12 (10.34%) 17 (1.06%)

Number of miscarriages 0 33 (28.45%) 523 (32.72%) – 0.427
1 51 (43.96%) 685 (42.83%)
2 23 (19.84%) 289 (18.07%)

≥3 9 (7.75%) 102 (6.38)

The number of induced 

labor

0 101 (87.06%) 1447 (90.49%) – 0.217
1 10 (8.62%) 146 (9.13%)
≥2 5 (4.31%) 6 (3.75%)

Fetal position Head position 78 (67.24%) 1439 (89.99%) – <0.001
Breech 

position

18 (15.52%) 96 (6.01%)

Horizontal 
position

20 (17.24%) 64 (4.00%)

Gestational weeks of 
delivery

37.12±0.46 37.42±0.31 – 0.629

Fetal macrosomia Yes 11 (9.48%) 88 (5.50%) 1.78[0.924,3.437] 0.024
No 106 (90.52%) 1511 (94.50%)

Number of vaginal 

bleeding during 

pregnancy

0 80 (68.95%) 1198 (74.92%) – 0.175
1 32 (27.59%) 179 (11.13%)
2 18 (15.51%) 159 (9.89%)

≥3 4 (3.45%) 64 (4.01%)

Placenta attachment 

position

Posterior 

uterine wall

21 (18.10%) 662 (41.41%) 0.31[0.193,0.507] <0.001

Other 
location

95 (81.89%) 937 (58.59%)

Placenta previa Non- 
placental 

placenta

28 (24.14%) 1232 (77.05%) – <0.001

Incomplete 

placenta 

previa

15 (12.93%) 68 (4.25%)

Complete 

placenta 

previa

73 (62.93%) 300(18.76%)

(Continued)
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3.54–14.873, P < 0.001), placenta attachment position (OR 
= 2.421, 95% CI 1.275–3.917, P = 0.009) and fetal posi-
tion (OR = 5.722, 95% CI = 3.87–16.577, P < 0.001) is an 
independent risk factor for PHEPWRCD.

Univariate Logistic Regression Analysis of 
Risk Factors for PHEPWRCD in Fetal 
Position
As shown in Table 3, compared with the head position, the 
risk of PHEPWRCD in the breech position (OR = 5.38, 
95% CI = 3.752–11.237, P = 0.005) and the transverse 
position (OR = 10.79, 95% CI = 5.872–23.491, P < 0.001) 
has increased by 5.381 times and 10.792 times, 
respectively.

Univariate Logistic Regression Analysis of 
Risk Factors for PHEPWRCD in Placenta 
Previa
As shown in Table 4, compared with non placenta previa, 
the risk of PHEPWRCD with incomplete placenta previa 
(OR = 9.842, 95% CI = 6.014–22.274, P < 0.001) and 
complete placenta previa (OR = 15.613, 95% CI = 8.751– 
30.405, P < 0.001) increased by 9.8 times and 15.6 times, 
respectively.

Discussion
Postpartum hemorrhage is the most important independent 
cause of maternal death. To reduce the incidence of post-
partum hemorrhage and maternal mortality, early 

Table 1 (Continued). 

Variable Postpartum 
Hemorrhage Group 
(n=116)

Non-Postpartum 
Hemorrhage Group 
(n=1599)

RR (95% CI) Adjusted 
P value

Placenta implantation No 54 (46.55%) 1311 (81.99%) 0.19[0.13,0.28] <0.001
Yes 62 (53.44%) 288 (18.01%)

Hypertension during 
pregnancy

No 99 (85.34%) 1415 (88.49%) 0.75[0.442,1.296] 0.418
Yes 17 (14.66%) 184 (11.51%)

Gestational diabetes No 86 (74.14%) 1274 (77.98%) 0.73[0.474,1.128] 0.807
Yes 30 (25.86) 325 (20.32%)

Table 2 Multiple Logistic Regression Model Analysis of Risk Factors for Postpartum Hemorrhage in Elderly Parturient Women 
Undergoing Repeated Cesarean Delivery

Risk Factors Adjusted OR Value 95% CI P value

Maternal age (years) 1.634 0.869–2.011 0.324

Number of pregnancies 2.342 1.251–4.231 0.127
Number of cesarean delivery 3.312 2.249–5.912 0.013

Fetal position 5.022 3.87–13.543 <0.001

Fetal macrosomia 1.864 1.005–4.275 0.081
Placenta attachment position 4.011 2.25–8.27 0.009

Placenta previa 9.702 5.874–21.01 <0.001

Placenta implantation 6.244 3.54–10.81 <0.001

Table 3 Univariate Logistic Regression Analysis of Risk Factors 
for Postpartum Hemorrhage in Elderly Parturient Women 
Undergoing Repeated Cesarean Delivery in Fetal Position

Risk Factors OR Value 95% CI P value

Head position – – –
Breech position 5.381 3.752–11.237 0.005

Horizontal position 10.792 5.872–23.491 <0.001

Table 4 Univariate Logistic Regression Analysis of Risk Factors 
for Postpartum Hemorrhage in Elderly Parturient Women 
Undergoing Repeated Cesarean Delivery in Placenta Previa

Risk Factors OR Value 95% CI P value

Non-placental placenta – – –
Incomplete placenta previa 9.842 6.014–22.274 <0.001

Complete placenta previa 15.613 8.751–30.405 <0.001
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prediction of postpartum hemorrhage has become an 
important problem for clinicians.8,12,13 The incidence of 
postpartum hemorrhage in the United States ranges from 
2.0% to 2.6%.8,12,13 In this study, the prevalence of 
PHEPWRCD was approximately 6.92%, which was 
much higher than the prevalence of postpartum hemor-
rhage reported in the literature of women who underwent 
natural delivery (the prevalence ranged from 2.0% to 
2.6%).8,12,13 Compared with natural delivery, cesarean 
section causes more damage to the uterus, and the forma-
tion of uterine scars is unfavorable to the development of 
the placenta, which increases the possibility of uterine 
atony and placental-related diseases. In addition, the phy-
sical function and pregnancy ability of elderly women 
decreased, which may be the reason why elderly women 
who undergo a cesarean section are more prone to post-
partum hemorrhage. Postpartum hemorrhage is the most 
important independent cause of maternal death. In view of 
the high incidence rate of PHEPWRCD, it is of great 
clinical significance to analyze the risk factors for 
PHEPWRCD and reduce the incidence of PHEPWRCD. 
In this study, our logistic regression analysis showed that 
placental-related factors (placental attachment position, 
placenta previa, placenta accreta) were important indepen-
dent risk factors for PHEPWRCD.14 Belachew et al 
reported that the anterior placenta may increase the risk 
of postpartum hemorrhage for women with a previous 
cesarean section history.15 In this study, we found that 
for older women undergoing cesarean delivery, compared 
with the placenta attached to the posterior wall of the 
uterus, the risk of postpartum hemorrhage increased by 
4.421-fold (OR = 4.421, 95% CI = 2.275–8.917, P = 
0.009), which is similar to the findings reported by 
Belachew.15 The effect of placenta previa on postpartum 
hemorrhage has been mentioned in many studies,15–17 but 
the difference between the effects of incomplete placenta 
previa and complete placenta previa on postpartum hemor-
rhage is rarely reported. In this study, we found that 
placenta previa (OR = 11.743, 95% CI = 5.874–26.078, 
P < 0.001) was an independent risk factor for 
PHEPWRCD. In addition, our univariate logistic regres-
sion analysis also found that compared with nonplacenta 
previa, the risk of PHEPWRCD with incomplete placenta 
previa (OR = 9.842, 95% CI = 6.014–22.274, P <0.001) 
and complete placenta previa (OR = 15.613, 95% CI= 
8.751–30.405, P < 0.001) increased by 9.842-fold and 
15.613-fold, respectively. Therefore, we suggest that pla-
centa previa should be classified and evaluated to reduce 

the risk of PHEPWRCD. Studies have shown that cesarean 
section is one of the three major factors causing placenta 
accreta in pregnancy again, and placenta accreta is a risk 
factor for postpartum hemorrhage.18–20 Because placental 
tissue is implanted into the myometrium, the number and 
function of uterine smooth muscle cells are damaged, 
resulting in fatigue and uncoordinated contraction of the 
uterus, which in turn leads to postpartum hemorrhage. In 
this study, we also found that placental implantation (OR = 
6.844, 95% CI = 3.54–14.873, P < 0.001) was an indepen-
dent risk factor for PHEPWRCD.

Previous studies suggest that maternal age, number of 
maternal births, and child size are risk factors for post-
partum hemorrhage.21,22 In this study, our univariate ana-
lysis found that maternal age, number of maternal births, 
and fetal macrosomiaren were significantly associated with 
PHEPWRCD. Although these factors have not been shown 
to be independently related to PHEPWRCD in multivari-
ate logistic regression analysis, they still have a suggestive 
role in the occurrence of postpartum hemorrhage. In clin-
ical practice, maternal cesarean delivery for older women, 
multiple mothers and large fetuses still requires close 
attention. In this study, we found that the number of 
cesarean sections and fetal position are independent risk 
factors for PHEPWRCD. This result has rarely been 
reported in previous studies. Studies suggest that multiple 
cesarean sections will cause uterine scarring and placenta 
implantation during pregnancy, and these factors will 
affect the contractility of uterine muscles, which in turn 
will cause postpartum hemorrhage.23,24 Previous studies 
have suggested that the fetal lateral position can increase 
the probability of postpartum complications.25–27 In this 
study, univariate logistic regression analysis showed that 
compared with head position, the risk of PHEPWRCD in 
breech position (OR = 5.381, 95% CI = 3.752–11.237, P = 
0.005) and transverse position (OR = 10.792, 95% CI = 
5.872–23.491, P < 0.001) increased by 5.381-fold and 
10.792-fold, respectively. The possible reason for this 
result is that compared with the head position, the breech 
position and the lateral position are more likely to cause 
difficulty in delivering the fetus during cesarean section. 
The resulting impact on uterine contraction may be the 
main reason for the abnormal fetal position to increase the 
risk of postpartum hemorrhage. Previous studies have 
suggested that gestational hypertension, gestational dia-
betes and maternal BMI are closely related to postpartum 
hemorrhage, but in this study, we did not find that gesta-
tional hypertension, gestational diabetes, and maternal 
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BMI are not risk factors for PHEPWRCD.28,29 This result 
may be due to race, age, and individual differences in the 
study.

This study has some limitations. First, the study sample 
is relatively small, and the results of the study need to be 
further confirmed by prospective studies with large sam-
ples. Second, this study is a single-center regression study, 
and multicenter studies can obtain accurate clinical refer-
ence materials. Third, due to the characteristics of surgical 
proficiency and population differences, the results of this 
study may have inherent errors. Fourth, this study has all 
the limitations and risks of bias inherent in the study 
design. Fifth, the lack and incompleteness of the patient 
drug use and treatment data resulted in partial bias of the 
results. Sixth, due to the lack of iron index data, there is 
inherent error in the incidence rate of PHEPWRCD.

Conclusion
However, this study found that the number of cesarean 
sections, placenta previa, placenta implantation, placenta 
attachment position and fetal position are independent risk 
factors for PHEPWRCD. In view of the above risk factors, 
the preventive measures we recommend are as follows. 
First, the abovementioned high-risk factors should be iden-
tified in advance, and emergency plans should be made for 
bleeding before cesarean sections. Second, the identifica-
tion of intraoperative bleeding should be strengthened to 
prevent and treat bleeding. Third, strengthening teamwork, 
especially placenta previa, requires the cooperation of 
neonatology to promote rapid neonatal resuscitation. 
Fourth, the management of intraoperative and postopera-
tive uterine muscle contraction should be strengthened, 
and women should undergo close postoperative 
monitoring.

Abbreviations
PHEPWRCD, postpartum hemorrhage in elderly parturi-
ents undergoing repeated cesarean delivery; OR, odds 
ratio; CI, confidence interval.
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