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Antepartum Hemorrhage (APH) is a signi�cant complication in pregnancy that poses serious 

risks to both maternal and fetal health. Objective: To �nd the predictors of antepartum 

hemorrhage in patients with placenta previa among the local population of Pakistan. Methods: 

This cross-sectional study was conducted at PAF Hospital Mianwali from November 2023 to 

April 2024. A total of 208 patients were included in the analysis. Patients diagnosed with 

placenta previa con�rmed through ultrasound examination were included in the study. Results: 

The mean age of the patients was 32.83 ± 4.56 years. Out of 208, there were 60 (28.8%) and 

nulliparous, 148 (71.2%) were multiparous. 85 (40.9%) had previous C-section and 30 (14.4%) 

were suffered from hypertension. 15 (7.2%) were diabetic and 180 (86.5%) were non-smokers. 

APH increased by 15% (Adjusted OR: 1.15, 95% CI: 1.05-1.26, p = 0.005). Furthermore, patients 

with a history of previous cesarean sections had over twice the odds of developing APH 

compared to those without this history (Adjusted OR: 2.12, 95% CI: 1.23-3.66, p = 0.007). 

Conclusions: This study concluded that advanced maternal age and a history of previous 

cesarean sections are signi�cant predictors of antepartum hemorrhage in patients with 

placenta previa.
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management and prognosis vary depending on which of 
the four: total, partial, marginal, and low-lying placenta 
previa [4]. The situation in which the placenta occupies the 
area of the cervix is referred to as full placenta previa which 
poses the highest risk of bleeding and complications 
during labor. On the other hand, low-lying placenta previa 
may get better as the pregnancy progresses [5]. Frequent 
risk factors related to antepartum hemorrhage in placenta 
previa patients should be known to enhance the quality of 
maternal-fetal results. Some examples of risk factors 
include previous cesarean sections, multiparity, maternal 
age, and some diseases that will help in the early evaluation 
and treatment of such patients [6]. Meta-analyses of prior 
investigations have highlighted that the rate of placenta 
previa is higher in women who have had a previous C-

Antepartum Hemorrhage (APH) is a major cause of 
maternal and fetal compromise in pregnancy whose major 
risks would include the following. Whereas placenta previa 
is a severe cause of APH that results from implantation of 
the placenta over or near the cervical. It goes with bleeding 
that can endanger the pregnancy and may potentially result 
in early delivery [1]. The prevalence has however been 
increasing mainly due to increased rates of cesarean 
s e c t i o n  d e l i ve r i e s  a n d  a d va n ce d  m ate r n a l  a g e. 
Consequently, healthcare providers must be very careful 
and closely observe the patients with this disease [2]. The 
rates of occurrence of the placenta previa also vary, it is 
staked at 0,5-2% of all pregnancies and differences 
depending on geographical and demographic indicators 
[3]. There are four types of placenta previa, and 
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M E T H O D S

section, possibly because of scarring of the uterine wall 
and hence placental attachment [7]. Furthermore, 
pregnant women in the advanced maternal age group are at 
higher risk for placenta previa and its consequential 
hemorrhage. Number of gestations is another important 
predictor that should be considered. There is increased 
placenta previa risk in multiparous than in nulliparous 
women mainly because of such changes in the structural 
makeup of the uterus following previous pregnancies [5]. 
Other factors, which include, multiple gestation and 
maternal medical complications like hypertension and 
diabetes also play a part in the development of placenta 
previa and consequently APH. It is of great clinical 
importance to identify these predictors because of the 
speci�city of their manifestation [8]. Accurate early 
identi�cation enables better assessment of the maternal 
condition and fetal well-being, as well as strategies 
regarding possible delivery. For example, women classi�ed 
as high-risk deserve scheduled cesarean sections before 
the onset of labor, which can be useful in the prevention of 
severe hemorrhage and general enhancement of both 
maternal and neonatal health outcomes [9]. Besides 
clinical features, patient characteristics and the external 
environment, including cigarette smoking and uterine 
pathology, could further boost the likelihood of placenta 
previa and related APH [10]. Smoking is also reported to be 
with low birth weight preterm and even abnormal 
implantation of placenta during pregnancy.  Any 
abnormality in the shape or size of the uterus whether 
congenital or as a result of other factors can cause 
developmental abnormalities in the placental locale 
increasing the prevalence of previa. Nonetheless, given 
such risk factors and predictors, more elaborate research 
efforts that discuss the relationships between such 
variables in different populations are still lacking [11-13]. 
Despite placenta previa being a well-recognized major 
cause of antepartum hemorrhage globally, there remains a 
signi�cant research gap in Pakistan regarding the 
identi�cation and quanti�cation of locally relevant clinical 
predictors of APH in placenta previa patients, particularly 
in military and semi-urban hospital settings where patient 
demographics, surgical history pro�les, and healthcare 
access patterns differ substantially from tertiary urban 
centers. The problem is clinically urgent given the rising 
rates of cesarean sections in Pakistan, which directly 
elevate the risk of abnormal placentation and subsequent 
hemorrhagic complications threatening both maternal and 
neonatal survival. Therefore, this study aimed to identify 
and analyze the signi�cant predictors of antepartum 
hemorrhage among women diagnosed with placenta 
previa at PAF Hospital Mianwali, using multivariate logistic 
regression to determine the independent contributions of 
advanced maternal age, parity, previous cesarean 

sections, and comorbidities, thereby providing actionable 
evidence to enhance antenatal risk assessment and 
maternal care planning in Pakistan.

This cross-sectional study was conducted at PAF Hospital 

Mianwali from November 2023 to April 2024. Approval from 

the hospital's ethical committee was obtained and 

informed consent was taken before collecting the data. 

Ethical approval was taken from ethical review committee 

Ref No. 005G Estb/EC/01/2023. A total of 208 patients were 

included in the analysis. Sample size was calculated using 

open Epi calculator. Assuming a prevalence of placenta 

previa, a 95% con�dence interval, and a 5% margin of error, 

the required sample size was determined to include 208 

participants, ensuring adequate power for statistical 

analysis. Adjustments were made for potential exclusions 

and dropouts. Patients diagnosed with placenta previa 

con�rmed through ultrasound examination were included 

in the study. Pregnant women of all ages presented with 

symptoms of antepartum hemorrhage. Patients with 

multiple gestations, those with other complicating factors, 

such as placenta accreta, and who underwent elective 

cesarean delivery for reasons unrelated to previa were 

excluded. Data were collected from the patient's medical 

records, ensuring con�dentiality and compliance with 

ethical guidelines. Data consists of demographic factors 

i n c l u d i n g ;  a g e,  p a r i t y,  p r i o r  p r e g n a n c i e s ,  a n d 

Socioeconomic status. Previous history of surgery, 

including the prior history of cesarean section; history of 

prior miscarriages; and history of prior placenta previa was 

taken. Some clinical predictors examined included a 

history of hypertension, diabetes, smoking status, and any 

observed uterine abnormalities in past pregnancies. Both 

maternal and neonatal details were documented 

concerning antepartum hemorrhage rates, number of 

cases requiring blood transfusions, gestational age at 

birth, type of delivery; vaginal or cesarean section, birth 

weight of the baby, and Apgar score. Data were analyzed 

using the software SPSS version 26.0. Descriptive 

statistics were calculated for all variables, including 

means, medians, and standard deviations for continuous 

variables, and frequencies and percentages for categorical 

variables.  Univariate analysis was conducted to describe 

the distribution of individual variables within the study 

population. Continuous variables such as age, gestational 

age, and birth weight were summarized using means, 

medians, and standard deviations, while categorical 

variables like parity, socioeconomic status, type of 

delivery, and history of cesarean section were reported as 

frequencies and percentages. 
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120 patients with Antepartum Hemorrhage (APH), a 

signi�cant proportion (50%) had a history of previous 

cesarean sections, compared to only 28.4% of the 88 

patients without APH (p = 0.005). Although the proportions 

of nulliparous and multiparous women were similar 

between the two groups, the study did not �nd signi�cant 

differences for other predictors, including hypertension, 

diabetes, and smoking, with p-values of 0.350, 0.480, and 

0.450, respectively (Table 2).

Intervals (CIs), were presented. Variables with statistically 

signi�cant associations (p < 0.05) were highlighted. The 

graphical representation included either a forest plot or bar 

chart to facilitate interpretation of the results.

Table 2: Univariate Analysis of Predictors of Antepartum 
Hemorrhage (n = 208)
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Predictors
APH (-) 

Frequency (%)

Nulliparous

Multiparous

Previous Cesarean Sections

Hypertension

Diabetes

Smoking

30 (25%)

90 (75%)

60 (50%)

20 (16.7%)

10 (8.3%)

18 (15%)

30 (34.1%)

58 (65.9%)

25 (28.4%)

10 (11.4%)

5 (5.7%)

10 (11.4%)

0.150

0.150

0.005

0.350

0.480

0.450

APH (+) 
Frequency (%)

p-Value

In �gure 1 the results of the univariate analysis conducted 

to identify signi�cant predictors of antepar tum 

hemorrhage. Predictors that were evaluated included 

maternal age, parity, previous cesarean section, multiple 

pregnancies, placental abnormalities (e.g., placenta 

previa, placental abruption), smoking, hypertension, and 

gestational diabetes. Each variable was analyzed 

individually to assess its association with the incidence of 

antepartum hemorrhage. Statistical measures, such as 

Odds Ratios (ORs) with corresponding 95% Con�dence 

0

50

100

0

50

100

0 2 4 6 8

Univariate Analysis of Predictors of 
Antepartum Hemorrhage

APH (-) (n = 88) APH (+) (n = 120)
Figure 1: Univariate Analysis of Predictors of Antepartum 
Heomorrhage

APH increased by 15% (Adjusted OR: 1.15, 95% CI: 1.05-1.26, 
p = 0.005). Furthermore, patients with a history of previous 
cesarean sections had over twice the odds of developing 
APH compared to those without this history (Adjusted OR: 
2.12, 95% CI: 1.23-3.66, p = 0.007). Other factors such as 
nulliparity, hypertension, diabetes, and smoking did not 
show signi�cant associations with APH, indicating that age 
and prior cesarean deliveries are critical risk factors for this 
complication (Table 3).

Table 3: Multivariate Logistic Regression Analysis

Predictors

Mean Age (Years)

Previous Cesarean Sections

Nulliparous

Hypertension

Diabetes

Smoking

1.15 (1.05-1.26)

2.12 (1.23-3.66)

1.40 (0.82-2.39)

1.75 (0.83-3.70)

1.60 (0.65-3.94)

1.25 (0.63-2.47)

Adjusted OR 
(95% CI)

p-Value

0.005

0.007

0.200

0.140

0.300

0.520

This �gure presented the results of the multivariate 

logistic regression analysis that was conducted to 

determine independent predictors of the outcome 

variable. Variables included in the model were those that 

had shown signi�cance in the univariate analysis or were 

clinically relevant. Adjusted Odds Ratios (AORs) with 

corresponding 95% Con�dence Intervals (CIs) were 

displayed to quantify the strength of association for each 

predictor. Variables with statistically signi�cant 

associations (p < 0.05) were highlighted. The results were 

visualized using a forest plot to provide a clear comparison 

of the adjusted effects of each predictor (Figure 2).

R E S U L T S

Data were collected from 208 patients according to 
inclusion criteria of the study. The mean age of the patients 
was 32.83 ± 4.56 years. Out of 208, there were 60 (28.8%) 
and nulliparous, 148 (71.2%) were multiparous. 85 (40.9%) 
had previous C-section and 30 (14.4%) were suffered from 
hypertension. 15 (7.2%) were diabetic and 180 (86.5%) were 
non-smokers (Table 1).

Table 1: Demographic and Clinical Characteristics of Patients (n = 
208)

Smoking Status

Diabetes

Non-Smokers

Smokers

15 (7.2%)

180 (86.5%)

28 (13.5%)

Variables

Mean Age (Years) 32.83 ± 4.56

Parity

Comorbid Conditions

Mean ± SD / 
Frequency (%)

Nulliparous

Multiparous

Previous Cesarean Sections

Hypertension

60 (28.8%)

148 (71.2%)

85 (40.9%)

30 (14.4%)



Table 4: Neonatal Outcomes Based on Antepartum Hemorrhage 
Status (n = 208)

D I S C U S S I O N

Also, knowledge has been gained on the effect of APH on 
neonatal mortality and the approaches used in the 
management of affected patients [14]. A variety of age-
related physiological alterations may change the structure 
of the uterus and the mode of placental attachment, 
putting older women more at risk of such diseases [15]. 
Further, the alteration of preoperative �ndings toward a 
signi�cantly increased risk of APH reported on patients 
who had a prior cesarean section was also supported by 
other previous studies [16]. Previous surgeries such as 
cesarean sections may cause scarring and changes in the 
endometrium, which may lead to poor placentation, 
causing bleeding. This underscores the need for 
comprehensive obstetrics history and assessment during 
prenatal and antenatal visits, especially for those with 
previous C-sections [17]. The conclusions drawn about the 
neonatal outcomes are indeed alarming and they establish 
the dangers inherent in APH. It was also established that 
infants born to mothers who experienced APH had low birth 
weights, reduced Apgar scores, and were more admitted to 
the NICU than the ones who did not experience APH. These 
outcomes can be attributed to the fact that maternal blood 
loss has adverse effects on placental blood �ow and oxygen 
delivery to the fetus which in turn presents adverse effects 
to fetal growth and development [18]. Moreover, the APH 
group had more preterm births than controls, and this 
a�rms the need for improved control of pregnancies with 
placenta previa complications. The disposition of 
antepartum hemorrhage in patients who have placenta 
previa continues to be one of the di�cult areas of 
obstetrics. Consequently, this study shows that a 
considerable number of patients with APH needed blood 
transfusion and elective LSCS therefore calling for early 
management to prevent such complications [19, 20]. While 
this study provided valuable insights, it is essential to 
acknowledge its limitations. The retrospective design may 
i n t ro d u c e  b i a s e s  re l a te d  to  d a t a  a c c u r a cy  a n d 
completeness. Additionally, the single-center nature of the 
study may limit the generalizability of the �ndings. 
This cross-sectional study conducted at a single PAF 
Hospital in Mianwali carries notable limitations, including a 
relatively small sample of 208 patients restricting 
statistical power and generalizability, the cross-sectional 
design precluding establishment of temporal causality 
between identi�ed predictors and APH outcomes, 
potential data incompleteness inherent to medical record-
based collection, and the exclusion of patients with 
multiple gestations and placenta accreta which may 
underrepresent the full clinical complexity of placenta 
previa cases. Future research should employ multicenter 
prospective cohort designs across diverse Pakistani 
healthcare settings with larger representative samples, 
incorporating advanced ultrasound biomarkers such as 

The �ndings suggested that measures of gestational age 
and prior surgical deliveries are key contributors to APH. 
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Neonatal Outcomes
APH (-) 

Frequency (%)

Birth Weight (g)

Apgar Score at 1 Minute

NICU Admission

2,800 (1,500-3,600)

7 (3-9)

40 (33.3%)

60 (50%)

3,200 (2,500-4,000)

8 (6-9)

10 (11.4%)

20 (22.7%)

<0.001

<0.001

<0.001

<0.001Preterm Birth (<37 Weeks)

APH (+) 
Frequency (%)

p-
Value

In the APH group, 25% required blood transfusions, 
compared to only 5.7% in the non-APH group (p < 0.001). 
Additionally, a substantial majority of patients with APH 
(75%) underwent scheduled cesarean deliveries, while only 
28.4% of those without APH had this procedure (p < 0.001). 
Conversely, vaginal delivery was much more common in the 
non-APH group, with 68.2% delivering vaginally compared 
to just 16.7% in the APH group (p < 0.001) (Table 5).

Table 5: Management Interventions for Antepartum Hemorrhage 
(n = 208)

Interventions
APH (-) 

Frequency (%)

Blood Transfusion

Scheduled Cesarean Delivery

Vaginal Delivery

Hospital Stay > 3 Days

30 (25.0%)

90 (75.0%)

20 (16.7%)

50 (41.7%)

5 (5.7%)

25 (28.4%)

60 (68.2%)

10 (11.4%)

<0.001

<0.001

<0.001

<0.001

APH (+) 
Frequency (%)

p-
Value

0

0.1

0.2

0.3

0.4

0.5

0.6

0

0.5

1

1.5

2

2.5

Multivariate analysis

Adjusted OR (95% CI) p-value

Figure 2: Multvariate Analysis of Logistic Regression Analysis

Infants in the APH group had a mean birth weight of 2,800 

grams (range: 1,500-3,600), notably lower than the 3,200 

grams (range: 2,500-4,000) observed in the non-APH group 

(p < 0.001). Additionally, the Apgar score at 1 minute was 

signi�cantly lower in the APH group, with a median score of 

7 (range: 3-9) compared to 8 (range: 6-9) in the non-APH 

group (p < 0.001). Furthermore, 33.3% of infants in the APH 

group were admitted to the NICU, compared to only 11.4% in 

the non-APH group (p < 0.001). The rate of preterm births 

was also signi�cantly higher in the APH group, with 50% of 

infants born before 37 weeks gestation, compared to 22.7% 

in the non-APH group (p < 0.001) (Table 4).
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C O N C L U S I O N S

This study concluded that advanced maternal age and a 
history of previous cesarean sections are signi�cant 
predictors of antepartum hemorrhage in patients with 
placenta previa. The study highlighted the critical need for 
careful monitoring and proactive management in at-risk 
populations to improve maternal and neonatal outcomes.
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