
561 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

 

 

 

 
A PROSPECTIVE STUDY ON POST PARTUM BLOOD 

LOSS IN INDUCED VS SPONTANEOUS VAGINAL 
DELIVERIES AT A TERTIARY CARE HOSPITAL 

 
A.Shantha Vibala1, D.Yazhini2, N.Suruthi3 

 
1Associate Professor, Department of Obstetrics and Gynaecology, Government Theni Medical 

College and Hospital, Tamilnadu, India 
2Assistant Professor, Department of Obstetrics and Gynaecology, Government Theni Medical 

College and Hospital, Tamilnadu, India 
3Junior Resident, Department of Obstetrics and Gynaecology, Government Theni Medical College 
and Hospital, Tamilnadu, India 

 

ABSTRACT  

Background: Postpartum haemorrhage (PPH) is a major contributor to 

maternal morbidity and mortality worldwide. Although often necessary, labour 

induction has been linked to prolonged labour and an increased risk of PPH. 

This study aimed to compare postpartum blood loss in induced and spontaneous 

vaginal deliveries and identify associated risk factors and preventive strategies. 

Materials and Methods: A prospective study was conducted on 200 women at 

term, who were allocated into induced (n = 100) and spontaneous vaginal 

delivery (n = 100) groups. Induction was performed using prostaglandins, Foley 

catheters, artificial rupture of membranes with oxytocin, or combinations 

thereof. Blood loss was measured objectively using gravimetric and volumetric 

methods. Haemoglobin levels were assessed before and after delivery, and the 

Shock Index was calculated as a marker of haemodynamic status. Maternal and 

neonatal outcomes were compared between the groups. Result: Baseline 

demographic variables were comparable between the groups (p > 0.05). 

Antenatal complications were significantly higher in the induced group (p < 

0.001), and the mean gestational age was lower (37.6 vs. 38.2 weeks, p < 0.001). 

Labour duration was longer in women with induced labour (375.4 vs. 289.4 min, 

p < 0.001). Mean blood loss was significantly higher with induction (475.5 vs. 

350.6 mL, p < 0.001), especially with oxytocin administration. Haemoglobin 

levels decreased more in induced cases (pre: 10.95 vs. 12.26 g/dL; post: 9.60 

vs. 10.81 g/dL, p < 0.001). Shock Index correlated positively with blood loss (p 

< 0.001). Neonatal birth weight was lower in the induction group than in the 

control group (2.76 vs. 2.84 kg, p = 0.032). Conclusion: Induction of labour, 

particularly with oxytocin, was associated with greater blood loss and 

haemoglobin decline, with antenatal complications and anaemia adding risk; the 

Shock Index showed predictive value, highlighting the need for vigilant 

monitoring to reduce postpartum haemorrhage. 

 
 

 

INTRODUCTION 
 

Postpartum haemorrhage (PPH) is one of the most 

serious obstetric emergencies and continues to be a 

leading cause of maternal mortality and morbidity 

worldwide. It is defined as blood loss of ≥500 mL 

following vaginal delivery and is considered severe 

when the loss is ≥1000 mL within 24 hours of 

birth.[1,2] PPH contributes to maternal anaemia, need 

for transfusion, multi-organ dysfunction and 

accounts for almost one-third of maternal deaths in 

low- and middle-income countries.[1] Early 

recognition is often delayed due to underestimation 

of blood loss, and this further aggravates maternal 

risk.[2,3] The aetiology of PPH is classically explained 

by the “four Ts”: uterine Tone (atony), retained 

Tissue, genital tract Trauma, and Thrombin 

(coagulopathy).[3] Among these, uterine atony is the 

commonest cause and is strongly linked with 

prolonged labour, uterine overdistension, and 

excessive or inappropriate use of uterotonic 

agents.[3,4] 

Labour may begin spontaneously or be induced. 

Induction is undertaken by pharmacological means 

such as oxytocin and prostaglandins or by mechanical 

methods including Foley catheterisation and 

membrane sweeping.[3,5] It is usually indicated in 

pregnancies complicated by preeclampsia, 

intrauterine growth restriction, oligohydramnios, or 

post-term gestation.[3,5] While induction is beneficial 
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in reducing maternal or perinatal risks associated 

with continuing pregnancy, it has been associated 

with prolonged labour, increased operative 

intervention, and higher rates of uterine atony, all of 

which may predispose to PPH.[6,7] 

The literature shows diverse results for this topic. 

Some reports have shown that induction increases the 

risk of haemorrhage, with Smith et al. and Johnson et 

al. demonstrating longer labour and higher blood loss 

after induction compared with spontaneous onset.[4,5] 

Other studies, however, did not demonstrate a 

significant difference and attributed variations to the 

type of induction, dosage of uterotonics, and patient 

selection.[6,7] Also it suggested that pharmacological 

induction, particularly with oxytocin, can cause 

receptor desensitisation and reduce contractility, 

whereas mechanical methods may be associated with 

less blood loss.[6,7] 

An accurate estimation of blood loss is essential for 

timely management. Visual estimation, although 

widely used, frequently underestimates the true loss. 

Objective methods such as gravimetric assessment 

and calibrated collection drapes are more reliable.[8] 

In addition, haemodynamic indices such as the Shock 

Index (heart rate divided by systolic blood pressure) 

deliver early warning of maternal compromise and 

correlate well with the severity of blood loss.[9] The 

TRAAP trial highlighted the need for preventive 

strategies, including antifibrinolytics, to reduce 

maternal morbidity.[10] 

Considering the increasing use of labour induction 

and its potential relationship with maternal blood 

loss, there is a need to assess outcomes in this context. 

The present study was undertaken to compare 

postpartum blood loss in induced and spontaneous 

vaginal deliveries, evaluate the associated maternal 

and obstetric risk factors, and examine the usefulness 

of the Shock Index in predicting blood loss. 

 

MATERIALS AND METHODS 

 

This prospective study was conducted at the 

Department of Obstetrics and Gynaecology, 

Government Theni Medical College and Hospital, 

over a period of six months. Ethical clearance was 

obtained from the Institutional Ethics Committee, 

and written informed consent was obtained from all 

participants prior to enrolment. A total of 200 women 

were enrolled in the study. 

Inclusion and Exclusion Criteria 

Women with singleton pregnancies at term (>37 

weeks) aged 18–40 years who underwent vaginal 

delivery were included. The exclusion criteria were 

preterm deliveries (<37 weeks), age < 18 years, 

multiple pregnancies, caesarean deliveries, known 

coagulation disorders, and women on anticoagulant 

therapy during pregnancy. 

Methods 

Eligible participants were divided into two groups: 

spontaneous vaginal delivery (n = 100) and induced 

vaginal delivery (n = 100). Labour induction was 

performed using prostaglandin E2 (dinoprostone gel, 

Cerviprime), a Foley catheter, artificial rupture of 

membranes with oxytocin infusion, or a combination 

of these methods, as per clinical indications. Baseline 

maternal characteristics, including age, height, 

weight, body mass index (BMI), parity, gestational 

age, and antenatal complications, were recorded. 

Labour progress was monitored using a partograph, 

and the duration of labour was documented. Blood 

loss during the third stage was measured objectively 

using gravimetric and volumetric methods. 

Haemoglobin levels were measured before delivery 

and within 24 hours after delivery. The Shock Index 

(heart rate divided by systolic blood pressure) was 

calculated at regular intervals and used to assess the 

severity of blood loss. 

Maternal outcomes assessed were mean blood loss, 

incidence of postpartum haemorrhage, and 

haemoglobin changes. Neonatal outcome assessed 

was birth weight. 

Statistical Analysis 

Data were analysed using SPSS version 25.0. 

Continuous variables were expressed as mean ± 

standard deviation and compared with the Student’s 

t-test. Categorical variables were expressed as 

frequencies and percentages and compared using the 

chi-square test or Fisher’s exact test when 

appropriate. Blood loss was also compared between 

induced and spontaneous deliveries across categories 

of Shock Index (<0.70, 0.71–0.80, >0.80) using the 

independent samples Student’s t-test. A p < 0.05 was 

considered statistically significant. 

 

RESULTS  
 

The majority of women in both groups were aged 21–

30 years, with mean ages of 26.7 ± 5.1 years in the 

induced group and 27.3 ± 5.2 years in the 

spontaneous group (p = 0.388). Most participants 

weighed 61–70 kg, with mean weights of 62.4 ± 4.5 

kg and 63.1 ± 5.3 kg (p = 0.234). The mean height 

was similar (1.55 ± 0.04 m vs. 1.53 ± 0.03 m, p = 

0.053). The mean BMI was in the overweight range 

in both groups (25.97 ± 2.15 vs. 26.46 ± 1.97, p = 

0.096). The parity distribution was comparable, with 

no significant difference between the groups (p = 

0.665) [Table 1]. 

 

Table 1: Demographic characteristics of the study population 

 Variable Induced (n=100) Spontaneous (n=100) p-value 

Age (years) <20 15 10 0.388  

21–30 58 56 

31–40 27 34 

Mean ± SD 26.68 ± 5.13 27.31 ± 5.17 

Weight (kg) 51–60 34 32 0.234  
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61–70 59 61 

>70 7 7 

Mean ± SD 62.4 ± 4.5 63.1 ± 5.29 

Height (m) <1.5 3 7 0.053  

1.51–1.60 85 82 

>1.6 12 11 

Mean ± SD 1.55 ± 0.04 1.53 ± 0.03 

BMI 18.5–24.9 37 25 0.096  

25–29.9 63 73 

>30 0 2 

Mean ± SD 25.97 ± 2.15 26.46 ± 1.97 

Parity Primipara 38 42 0.665  

Multipara 62 58 

 

Antenatal complications were significantly more 

common in the induced group than in the 

spontaneous group (p < 0.001). The most frequent 

complications among the induced cases were 

preeclampsia (24%), gestational hypertension (24%), 

premature rupture of membranes (PROM) (17%), 

and IUGR (12%), whereas 72% of women in the 

spontaneous group had no such complications. The 

mean gestational age at delivery was lower in the 

induced group (37.6 ± 1.1 weeks) than in the 

spontaneous group (38.2 ± 1.3 weeks, p < 0.001) 

[Table 2]. 

 

Table 2: Antenatal and clinical characteristics 

Variable Induced (n=100) Spontaneous (n=100) p-value 

Antenatal 

Complications 

Preeclampsia 24 6 <0.001  

Gestational Hypertension 24 10 

Essential Hypertension 6 0 

IUGR 12 4 

Oligohydramnios 11 4 

PROM 17 4 

Post-dates 6 0 

Nil 0 72 

Gestational Age 
(weeks) 

37 58 42 <0.001  

38 30 19 

39 8 20 

40 4 19 

Mean ± SD 37.58 ± 1.14 38.16 ± 1.32 

 

The mean duration of labour was significantly longer 

in the induced group (375.4 ± 69.6 min) than in the 

spontaneous group (289.4 ± 62.2 min, p < 0.001). 

Among induction methods, the highest mean blood 

loss was observed with ARM and oxytocin (658.6 

mL), followed by Cerviprime (495.4 mL), Foley with 

Cerviprime (398.6 mL), and Foley alone (295.6 mL), 

with the difference being statistically significant (p < 

0.001) [Table 3]. 

 

Table 3: Labour characteristics 

Variable Induced (n=100) Spontaneous (n=100) p-value 

Duration of Labour (min) 375.4 ± 69.6 289.4 ± 62.2 <0.001  

Method of Induction (Induced group only) Mean Blood Loss (mL) SD p-value 

ARM + Oxytocin 658.6 46.4 <0.001  

Cerviprime 495.4 28 

Foley + Cerviprime 398.6 18.7 

Foley only 295.6 15.3 

 

Mean haemoglobin levels were significantly lower in 

the induced group than in the spontaneous group, 

both before delivery (10.95 ± 0.51 vs. 12.26 ± 0.76 

g/dL, p < 0.001) and after delivery (9.60 ± 0.71 vs. 

10.81 ± 0.75 g/dL, p < 0.001) [Table 4]. 

 

Table 4: Maternal haematological parameters 

Haemoglobin Induced (n=100) Spontaneous (n=100) p-value 

Before delivery (g/dL) 10.95 ± 0.51 12.26 ± 0.76 <0.001  

After delivery (g/dL) 9.60 ± 0.71 10.81 ± 0.75 <0.001  

 

The mean birth weight was slightly lower in the 

induced group than in the spontaneous group (2.76 ± 

0.25 vs. 2.84 ± 0.30 kg, p = 0.032). The mean third-

stage blood loss was significantly higher in induced 

deliveries (475.5 ± 42.3 mL) than in spontaneous 

deliveries (350.6 ± 36.5 mL, p < 0.001). Across all 

Shock Index categories, induced deliveries were 

associated with significantly higher mean blood loss 

compared with spontaneous deliveries (p < 0.001). 

For SI <0.70, mean blood loss was 196 ± 28.7 mL in 

induced vs 137.6 ± 6.5 mL in spontaneous cases; for 

SI 0.71–0.80, 211 ± 30.5 mL vs 145.1 ± 13.6 mL; and 
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for SI >0.80, 244 ± 52.2 mL vs 185.9 ± 23.2 mL 

[Table 5]. 

Table 5: Maternal and neonatal outcomes 

Variable Induced (n=100) Spontaneous (n=100) p-value 

Birth Weight (kg) 2.76 ± 0.25 2.84 ± 0.30 0.032  

Third Stage Blood Loss (mL) 475.5 ± 42.3 350.6 ± 36.5 <0.001  

Shock Index Induced (Blood loss, mL) Spontaneous (Blood loss, mL) p-value 

<0.70 196 ± 28.7 137.6 ± 6.5 <0.001  

0.71–0.80 211 ± 30.5 145.1 ± 13.6 

>0.80 244 ± 52.2 185.9 ± 23.2 
 

DISCUSSION 
 

In this study, maternal age, weight, height, BMI, and 

parity did not differ significantly between the two 

groups. The mean age was 27 years, consistent with 

Sheiner et al. (2005), who reported similar results. 

While advanced maternal age (>35 years) has been 

linked to PPH risk by Bateman et al., this was not 

evident in this study due to the small number of older 

mothers.[11,12] Leduc et al. (2013) found that age alone 

was not a major PPH determinant. Maternal weight 

and BMI were comparable between the groups.[13] 

Weiss et al. (2004) and Blomberg (2011) showed that 

a moderate BMI (25-30) does not strongly correlate 

with PPH in vaginal deliveries, whereas obesity 

(BMI >30) increases the risk. With few obese 

participants, BMI did not affect the outcomes.[14,15] 

Usha Kiran et al. (2005) found that obesity affects 

induction rates but not postpartum blood loss in 

vaginal deliveries. Height did not show any 

significant group differences.[16] Sebire et al. (2001) 

found that height alone did not predict PPH. Parity 

was comparable, with most women being 

multiparous.[17] This aligns with research showing 

that only nulliparity or grand multiparity significantly 

increases PPH risk (Zwart et al., 2008; Knight et al., 

2009). Sheiner et al. (2005) noted that effective third-

stage management can minimise PPH risk in 

nulliparas, as reflected in current findings.[11,18,19] 

In this study, antenatal complications were 

significantly more common in the induction group 

than in the spontaneous group. The primary 

indications for induction were preeclampsia (24%), 

gestational hypertension (24%), PROM (17%), and 

IUGR (12%). In contrast, 72% of patients in the 

spontaneous group had no complications. These 

results are consistent with those of previous 

studies.[2,11,13] Similarly, Mousa and Alfirevic (2007) 

emphasised that obstetric complications, such as 

PROM and IUGR, frequently necessitate induction 

and contribute to increased blood loss during 

delivery.[2] 

In our study, the mean gestational age at delivery was 

significantly lower in the induced group (37.6 weeks) 

than that in the spontaneous group (38.2 weeks). This 

reflects medical decision-making to intervene earlier 

in high-risk pregnancies, a finding supported by 

Zhang et al. (2010), who demonstrated that induction 

is commonly indicated at 37–38 weeks to reduce 

maternal and perinatal morbidity rates.[20] Leduc et al. 

(2013) and Sheiner et al. (2005) also highlighted that 

induction before 39 weeks is often associated with 

maternal complications, but it is considered justified 

when maternal or foetal indications, such as 

hypertension or growth restriction, are present.[11,13] 

Thus, the significantly higher prevalence of antenatal 

complications in the induced group explains the 

earlier gestational age at delivery and higher blood 

loss, consistent with previously published evidence. 

The mean duration of labour was significantly longer 

in the induced group (375.4 ± 69.6 min) than in the 

spontaneous group (289.4 ± 62.2 min, p < 0.001). 

Prolonged labour in women with induced labour has 

been well documented in previous studies. Johnson et 

al. (2003) and Smith et al. (2004) reported that 

induction is associated with lengthier active and 

second stages of labour, primarily due to cervical 

ripening and uterine contractility differences.[4,5] This 

prolonged labour may predispose the patient to 

uterine fatigue and atony, thereby increasing 

postpartum blood loss. 

The method of induction also influenced the 

outcome. In our study, the highest mean blood loss 

occurred with ARM and oxytocin (658.6 mL), 

followed by prostaglandins (Cerviprime 495.4 mL), 

combined Foley and Cerviprime (398.6 mL), and the 

lowest with Foley catheter alone (295.6 mL), with a 

significant difference. Elbourne et al. (2001) 

demonstrated that oxytocin augmentation is 

associated with increased risk of postpartum 

haemorrhage due to uterine overstimulation, 

consistent with the present findings.[21] In a 

systematic review, Begley et al. (2011) similarly 

reported a higher risk of uterine atony with oxytocin 

than with mechanical methods.[22] Thus, the 

significantly prolonged labour duration and greater 

blood loss associated with pharmacological induction 

methods in this study reflect the established evidence 

that uterotonic overuse and longer labour are 

important contributors to PPH. 

In this study, mean haemoglobin levels were 

significantly lower in the induced group than in the 

spontaneous group, both before delivery (10.95 ± 

0.51 vs. 12.26 ± 0.76 g/dL) and after delivery (9.60 ± 

0.71 vs. 10.81 ± 0.75 g/dL), with p < 0.001 in both 

cases. This finding suggests that women in the 

induced group entered labour with lower baseline 

haemoglobin levels and subsequently experienced 

greater reductions postpartum, reflecting the 

combined effect of pre-existing anaemia and higher 

intrapartum blood loss. 

Anaemia is a recognised risk factor for poor maternal 

outcomes, even in the presence of moderate 

postpartum blood loss. Stanton et al. (2013) 
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emphasised that maternal anaemia increases the 

likelihood of decompensation and adverse outcomes 

when blood loss exceeds 500 mL.[23] The WHO 

(2012) similarly reported that anaemia contributes 

substantially to maternal morbidity and mortality in 

low-resource settings, even when PPH is moderate.1 

The significant post-delivery haemoglobin decline 

observed in our study aligns with the findings of 

Geller et al. (2006), who demonstrated that women 

with anaemia are less able to tolerate blood loss, 

making the prevention and prompt treatment of 

haemorrhage particularly crucial in this 

population.[24] Thus, our findings strengthen the need 

for routine antenatal screening and correction of 

anaemia, especially in women likely to undergo 

induction, to reduce the impact of postpartum blood 

loss. 

In the present study, the mean birth weight was 

slightly lower in the induced group than in the 

spontaneous group (2.76 ± 0.25 vs. 2.84 ± 0.30 kg, p 

= 0.032). This reflects the higher incidence of IUGR 

and hypertensive disorders in women who underwent 

labour induction. Similar findings were reported by 

Blomberg (2011), who noted that induction in 

complicated pregnancies frequently resulted in lower 

neonatal birth weights.[15] Weiss et al. (2004) also 

observed that maternal comorbidities, such as obesity 

and hypertension, contribute to both the induction of 

labour and reduced neonatal weight.[14] 

The mean third-stage blood loss was significantly 

higher in induced deliveries (475.5 ± 42.3 mL) than 

in spontaneous deliveries (350.6 ± 36.5 mL, p < 

0.001). This finding is consistent with that of Sheiner 

et al. (2005), who reported higher rates of PPH 

following induction than in spontaneous labour.[11] In 

addition, our study demonstrated a strong correlation 

between the Shock Index and blood loss. Blood loss 

increased progressively with increasing Shock Index 

values in both groups, with significantly higher 

values in women with induced labour (p < 0.001). 

Garabedian et al. (2016) highlighted the Shock Index 

as a reliable clinical predictor of maternal 

hemodynamic instability following haemorrhage,[9] 

while the TRAAP trial by Sentilhes et al. confirmed 

its utility as an early warning tool for severe PPH.[10] 

Our findings support the application of the Shock 

Index in routine obstetric monitoring to allow early 

detection and timely intervention in cases of 

excessive blood loss. 

Limitations 

This study was conducted in a single tertiary care 

centre with a relatively small sample size, which may 

limit the generalisability of the findings. Only women 

who underwent vaginal deliveries were included, 

excluding those who underwent caesarean births, in 

which blood loss patterns may differ. Blood loss 

estimation was performed using gravimetric and 

volumetric methods, which, although more accurate 

than visual assessment, are still subject to 

measurement errors. Long-term maternal and 

neonatal outcomes were not evaluated. 
 

CONCLUSION 
 

Labour induction, particularly when oxytocin was 

used, was associated with significantly greater 

intrapartum blood loss and prolonged labour 

compared with spontaneous vaginal deliveries. 

Antenatal complications and pre-existing anaemia 

were important contributing factors, and women in 

the induced group experienced a significant decrease 

in haemoglobin levels. Neonates in the induced group 

also had slightly lower birth weights, reflecting the 

higher prevalence of growth restriction and 

hypertensive disorders. The Shock Index correlated 

positively with blood loss, supporting its role as a 

simple bedside tool for early detection of 

haemodynamic compromise. Careful case selection 

for induction, correction of antenatal anaemia, and 

vigilant intrapartum monitoring is essential to reduce 

the risk of postpartum haemorrhage and improve 

maternal outcomes. 
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