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Abstract: Early postpartum hemorrhage remains a major contributor to maternal morbidity, even among primigravida women. Identifying modifiable
obstetric risk factors can support timely prevention and preparedness. Evidence on the distribution of common risk factors in primigravida patients
with early PPH is needed in routine obstetric practice. Objective: To determine the frequency of obstetric risk factors among early post-partum
hemorrhage primigravida patients. Methodology: This study included 318 primigravida patients diagnosed with early PPH. Patients with bleeding
dyscrasias, referred from other centres, and those with thyroid disorders or diabetes mellitus were excluded. Patients were assessed for the risk factors
for PPH, such as multiple pregnancy, pre-labour rupture of membranes (PROM), induction of labour, non-progressing labour, and post-term
pregnancy. Data was analysed using SPSS 25. Results: The cohort in the present study had a mean age of 28.81 + 6.69 years and a mean gestational
age of 40.86 + 2.17 weeks. Regarding risk factors, induction of labour was observed in 142 patients (44.7%). Post-term pregnancy in 112 cases
(35.2%), PROM in 49 (15.4%) cases, multiple pregnancies in 21 (6.6%) cases, and non-progressing labour in 14 (4.4%) cases. Conclusion: Several
risk factors of early PPH in primigravida women were identified in this study; the most frequent risk factors were induction of labor, followed by post-

term pregnancy and prelabor rupture of membrane.
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Introduction

Postpartum hemorrhage (PPH) establishes a serious obstetric emergency
and remains a major contributor to maternal mortality worldwide.
Regardless of the availability of preventive measures, PPH remains a
common cause of maternal death, even within advanced setups. (1,2) PPH
was defined as blood loss of at least 500 mL within 24 hours following
the vaginal birth or greater than 1000 mL after the C-section. In 2017, the
ACOG reviewed this definition and included cumulative blood loss
greater than 1000 mL or clinical signs of hypovolemia during the first 24
hours following the delivery, regardless of birth mode. (3-5)

Incidence of PPH has escalated and is currently projected at 6%, with
differences dependent on geographic location as well as the healthcare
setting. Such a tendency has been attributed to rising C-section rates and
a growing number of multiple gestations. Uterine atony is accountable for
nearly 80% of PPH instances and is the most common cause, followed by
hemorrhage after genital tract trauma. Other causal factors include
retained placental tissue and disorders of coagulation (5, 6).

Several characteristics are documented as risk factors for PPH, including
uterine overdistension, hypertension, history of C-section, placenta
previa, and obesity. Further retained placenta, labor induction, and
operative vaginal delivery were also linked with the increased likelihood
of PPH. A study recognized differences in risk factors between severe and
non-severe cases of early PPH (7, 8). Women recognized throughout the
pregnancy as having a raised risk for PPH should plan delivery in settings
equipped to deliver a suitable level of care. Irrespective of the resource
setting, all labor units should implement a consistent PPH management
protocol and ensure continuous staff education regarding its application.
Such protocols should provide a framework for methodical patient
assessment and treatment strategies. Evidence suggests that the
implementation and consistent application of inclusive PPH management
protocols are associated with improved maternal outcomes (8-11).

This study has been planned because knowledge is scarce regarding the
risk factors leading to early post-partum hemorrhage in primigravida

patients in our population. Results of this study will provide updated
knowledge to local obstetricians about the risk factors for early post-
partum hemorrhage. It will also help obstetricians in better counselling of
such patients seeking obstetrical care.

Methodology

This cross-sectional study was conducted in the Department of Obstetrics
and Gynaecology, Khyber Teaching Hospital, Peshawar. After taking
ethical approval from the hospital under no 164/DME/KMC from (01-07-
2024—01-01-2025). A sample of 318 women was selected by taking the
previous frequency of labor induction in primigravida women, 51.5%,(7)
margin of error 5.5%, and confidence interval 95%. A non-probability
consecutive sampling technique was used to select patients in this study.

Primigravida women, aged between 18 and 40 years, gestational age 37
weeks or above confirmed by the last menstrual period, presenting with
early postpartum haemorrhage were included in this study. Early
postpartum haemorrhage was defined as a measured blood loss 0f>500
ml within 24 hours following a vaginal delivery, or > 1000 ml after a
caesarean section. Blood loss was measured using a standard 10-inch
kidney tray with a capacity of 250 ml. Patients with bleeding dyscrasias,
referred from other centres where they were managed initially, or those
with thyroid disorders or diabetes mellitus were excluded.

After obtaining consent from the patients, their demographic information
was recorded, such as age, body mass index, residence, educational status,
professional status, and socioeconomic background. All patients were
managed using standardised management according to the hospital's
protocol for postpartum haemorrhage. Detailed history was taken, and
clinical examinations were performed for each patient.

Data regarding the risk factors were collected. Post-term pregnancy was
defined as a gestational age > 42 weeks at delivery. Prelabour rupture of
membranes was confirmed by simultaneous findings of an amniotic fluid
index < 10 cm on obstetric ultrasound and a positive Nitrazine litmus test,
indicated by a colour change to dark blue. Labour induction was defined
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as the use of prostaglandin E2 or artificial rupture of membranes to initiate
uterine contractions, with a frequency of 2 or more every 10 minutes, a
duration of 30 seconds, and an intensity sufficient to effect progressive
effacement and dilation of the cervix. Non-progressing of labor was
confirmed clinically by lack of continuous progression of cervical
dilatation by at least 1.5 cm for 2 hours during the first stage of labor or
failure of vaginal birth within 03 hours after attaining full cervical
dilatation (10cm). Multiple pregnancy was confirmed by ultrasound
evidence of two or more foetuses.

Data was analyzed using SPSS 25. For age, BMI, blood loss, and
gestational age, the mean and SD were used; for qualitative demographic
variables, frequencies and percentages were used. The chi-square test was
used to assess associations, with P values set at < 0.05.

Results

Table 1: Demographics

This study included 318 primigravida patients. Their mean maternal age
was 28.81 * 6.69 years, and the mean gestational age was 40.86 + 2.17
weeks. The mean blood loss was 906.92 + 183.27 ml, and the mean BMI
was 24.76 + 2.06 kg/m2

It was observed that 180 (56.6%) patients were housewives. Regarding
education, 132 women (41.5%) were educated, and 186 (58.5%) were not.
Residence status showed that 192 (60.4%) patients were from rural areas.
Socioeconomic status showed that 112 patients (35.2%) were from lower-
income backgrounds, and 128 (40.3%) were from middle-income
backgrounds (Table 1).

Regarding the risk factors, multiple pregnancies were present in 21 cases
(6.6%). Premature rupture of membranes (PROM) occurred in 49 cases
(15.4%). Induction of labour was performed for 142 cases (44.7%). Non-
progressing labour was observed in 14 cases (4.4%). Post-term pregnancy
was documented in 112 cases (35.2%) (Table 2). Stratification of risk
factors by demographics is shown in Tables 3-8.

Demographics n %
Professional status Employed 138 43.4%
Housewife 180 56.6%
Education status Educated 132 41.5%
Uneducated 186 58.5%
Residence Urban 126 39.6%
Rural 192 60.4%
Socioeconomic status Low (> 40K) 112 35.2%
Middle (40K to 90K) 128 40.3%
High (> 90K) 78 24.5%
Table 2: Risk factors
Risk factors N %
Multiple pregnancies Yes 21 6.6%
No 297 93.4%
PROM Yes 49 15.4%
No 269 84.6%
Induction of labor Yes 142 44.7%
No 176 55.3%
Non-progressing labor Yes 14 4.4%
No 304 95.6%
Post-term pregnancy Yes 112 35.2%
No 206 64.8%
Table 3: Stratification of risk factors with age
Risk factors Age distribution (Years) P value
18 to 30 31to 40
n % n %
Multiple pregnancies Yes 13 61.9% 8 38.1% 0.81
No 176 59.3% 121 40.7%
PROM Yes 33 67.3% 16 32.7% 0.22
No 156 58.0% 113 42.0%
Induction of labor Yes 77 54.2% 65 45.8% 0.08
No 112 63.6% 64 36.4%
Non-progressing labor Yes 11 78.6% 3 21.4% 0.13
No 178 58.6% 126 41.4%
Post-term pregnancy Yes 67 59.8% 45 40.2% 0.91
No 122 59.2% 84 40.8%
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Table 4: Stratification of risk factors with BMI

Risk factors

Multiple pregnancies

PROM

Induction of labor

Non-progressing labor

Post-term pregnancy

Table 5: Stratification of risk factors with residence

Risk factors

Multiple pregnancies

PROM

Induction of labor

Non-progressing labor

Post-term pregnancy

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

BMI (Kg/m?)
18t0 24.9
n

13

158

27

144

83

88

6

165

60

111

Residence
Urban
n

8

118

18

108
60

66

2

124
42

84

Table 6: Stratification of risk factors with education status

Risk factors

Multiple pregnancies

PROM

Induction of labor

Non-progressing labor

Post-term pregnancy

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Education status
Educated
n

7

125

22

110

60

72

2

130

46

86

Table 7: Stratification of risk factors with professional status
Professional status

Risk factors

Multiple pregnancies
PROM

Induction of labor

Yes
No
Yes
No
Yes
No

Employed
n

11

127

22

116

63

75

%

61.9%
53.2%
55.1%
53.5%
58.5%
50.0%
42.9%
54.3%
53.6%
53.9%

%

38.1%
39.7%
36.7%
40.1%
42.3%
37.5%
14.3%
40.8%
37.5%
40.8%

%

33.3%
42.1%
44.9%
40.9%
42.3%
40.9%
14.3%
42.8%
41.1%
41.7%

%

52.4%
42.8%
44.9%
43.1%
44.4%
42.6%

>249

139
22
125
59
88

139
52
95

Rural

13
179
31
161
82
110
12
180
70
122

Uneducated
n
14
172
27
159
82
104
12
174
66
120

Housewife
n

10

170

27

153

79

101

%

38.1%
46.8%
44.9%
46.5%
41.5%
50.0%
57.1%
45.7%
46.4%
46.1%

%

61.9%
60.3%
63.3%
59.9%
57.7%
62.5%
85.7%
59.2%
62.5%
59.2%

%

66.7%
57.9%
55.1%
59.1%
57.7%
59.1%
85.7%
57.2%
58.9%
58.3%

%

47.6%
57.2%
55.1%
56.9%
55.6%
57.4%

P value

0.43

0.83

0.13

0.40

0.95

P value

0.88

0.65

0.38

0.04

0.56

P value

0.43

0.60

0.80

0.03

0.90

P value

0.39

0.81

0.75
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Non-progressing labor Yes 5
No 133

Post-term pregnancy Yes 56
No 82

Table 8: Stratification of risk factors with socioeconomic status
Risk factors Socioeconomic status

Low (> 40K)
n %
Multiple pregnancies Yes 8 38.1%
No 104 35.0%
PROM Yes 16 32.7%
No 96 35.7%
Induction of labor Yes 52 36.6%
No 60 34.1%
Non-progressing labor Yes 5 35.7%
No 107 35.2%
Post-term pregnancy Yes 40 35.7%
No 72 35.0%

Discussion

Various studies have been conducted that observed the risk factors for
postpartum haemorrhage; the current research focused on risk factors for
postpartum haemorrhage in primigravida women. A primary focus is the
comparative risk associated with induced and spontaneous labour. Shah
et al. demonstrated a significantly higher frequency of PPH in
primigravidas who were undergoing induced labour (38.9%) compared to
those with spontaneous onset (18.8%), a conclusion also documented in
other studies. (12,13) This association can be attributed to physiological
mechanisms, such as uterine muscle fatigue and oxytocin receptor
saturation following pharmacological stimulation. Several studies have
also noted that underlying maternal risk profiles may contribute to this
observed relationship. (14,15) The importance of following the
established clinical guidelines for labour induction is mandatory,
highlighting that the procedure should be reserved for well-justified
indications to lower the risk of maternal morbidity.

Recent studies classify risk factors by the strength of their association,
providing a stratified agenda for clinical risk assessment. Factors such as
previous PPH, caesarean birth, multiple pregnancy, and placenta praevia
are frequently identified as conferring a high risk, while induction of
labour, instrumental delivery, and premature rupture of membranes are
categorised as weakly associated factors. (16) This stratification is
clinically critical, as it helps in differentiating conditions that require
vigilance and enhanced prophylactic measures from those that represent
a more modest increase in risk.

Factors such as increased maternal age, high parity, and lack of antenatal
care are reported as notable predictors in these contexts. (17,18) This
highlights the multifactorial nature of PPH, where biological, obstetric,
and systemic healthcare factors intersect. Another study highlighted
critical gaps between recommended clinical guidelines and actual
practice, including poor documentation and inconsistent specialist
consultation. (17)

The demographic profile of the present study showed a mean age of 28.81
years, consistent with other studies. (12,17) More than 50% of the women
in this study were homemakers; the majority were from rural areas, and
most patients were from lower- or middle-income backgrounds. This
profile aligns with observations from other studies conducted in low- and
middle-income settings. (17,18)

Regarding the risk factors in this study, the rate of labour induction was
notably high 44.7% in the cohort of primigravida women presenting with
PPH. This finding has also been reported by Shah et al. (12). The

35.7% 9 64.3% 0.55
43.8% 171 56.2%
50.0% 56 50.0% 0.08
39.8% 124 60.2%
P value
Middle (40K to 90K) High (> 90K)
n % n %
3 14.3% 10 47.6% 0.01
125 42.1% 68 22.9%
18 36.7% 15 30.6% 0.56
110 40.9% 63 23.4%
62 43.7% 28 19.7% 0.19
66 37.5% 50 28.4%
7 50.0% 2 14.3% 0.61
121 39.8% 76 25.0%
50 44.6% 22 19.6% 0.28
78 37.9% 56 27.2%

frequency of post-term pregnancy (35.2%) in this study is noteworthy, as
it is a common indication for induction.

Other risk factors, such as multiple pregnancies (6.6%), were lower in this
study, which is expected in a cohort of primigravida women, it remains a
critical risk factor for PPH in larger populations. (16) The occurrence of
premature rupture of membranes (15.4%) and non-progressing labour
(4.4%) was also noted. These factors are also contributors to PPH risk.
(14,15)

The findings of the present study contribute to existing knowledge by
providing localised data on risk factors associated with early PPH in
primigravida women. By highlighting the socioeconomic and educational
profile, the study further emphasizes the importance of broader public
health and social interventions, along with clinical management, to reduce
the burden of PPH.

Conclusion

The present study identified several risk factors of early PPH in
primigravida women; the most frequent risk factors were induction of
labor, followed by post-term pregnancy and prelabor rupture of
membrane. Future studies should be conducted across multiple centres
with a control arm to further confirm the effect of these risk factors in this
population.
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