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A bs t rac t  

Objective: To determine the outcomes of postpartum hemorrhage (PPH) among patients managed with the Modified Emotive Bundle at a 
tertiary care health center. 
Methodology: This prospective cohort study was conducted at the Department of Gynaecology and Obstetrics, CMH Malir, Karachi, from April 
to September 2025. A total of 68 women aged 18–55 years, with a gestational age of ≥34 weeks and diagnosed with PPH, were included. 
Patients were managed using the Modified Emotive Bundle, and blood loss was measured with calibrated drapes. Outcomes were assessed 
in terms of the incidence of severe PPH, need for blood transfusion, surgical intervention, and intensive care unit (ICU) admission. Data were 
collected using a predefined study proforma and entered and analyzed using SPSS version 26.0. Data were stratified according to potential 
effect modifiers, and associations were assessed using the chi-square test. A p-value of ≤0.05 was considered statistically significant 
Results: The mean maternal age was 35.36 ± 11.10 years, mean gestational age was 37.38 ± 1.93 weeks, and mean BMI was 27.26 ± 5.81 
kg/m². Severe PPH occurred in 5 patients (7.4%). Blood transfusion was required in 9 patients (13.2%), surgical intervention in 3 (4.4%), and 
ICU admission in 2 (2.9%). No significant associations were found between the assessed outcomes and maternal or obstetric characteristics 
(p > 0.05). 
Conclusion: The Modified Emotive Bundle was associated with effective control of PPH, with low rates of blood transfusion, surgical 
intervention, and ICU admission. 
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Introduction 

Maternal mortality remains a major global health issue, 

with the highest burden in low- and middle-income 

countries, including Pakistan, where the maternal 

mortality rate is reported at 186 deaths per 100,000 live 

births and is considerably higher in rural populations.1,2 

Postpartum hemorrhage (PPH) is the leading cause of 

maternal death, responsible for nearly one-quarter of 

cases worldwide. Important risk factors include uterine 

atony, placental abnormalities, genital tract trauma, 

prolonged labor, and coagulation disorders.3,4 It remains 

an important cause of maternal morbidity and mortality 

in South Asia. In Pakistan, a population-based survey 

from Gilgit-Baltistan reported that 13% of women 

experienced PPH.6 In neighboring India, a large facility-

based analysis involving 55,938 deliveries reported PPH 

in approximately 2% of deliveries,7 indicating the PPH 

continues to represent a significant obstetric problem in 

South Asian regions. The Preventive measures such as 

prophylactic uterotonics, early detection of risk, and 

patient education are central, while treatment strategies 

range from uterotonic drugs and uterine massage to 

fluid resuscitation, balloon tamponade, and surgical 
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procedures.5 Despite these options, delayed recognition 

and inconsistent management contribute to preventable 

mortality.6,7 

To address these gaps, the Modified Emotive 

intervention was developed, focusing on early 

recognition and simultaneous application of multiple 

treatments. This bundle incorporates uterine massage, 

oxytocics, tranexamic acid, intravenous fluids, 

systematic examination, and balloon tamponade when 

needed. The E-Motive Trial demonstrated encouraging 

outcomes, with a severe PPH incidence of 1.6% and 

maternal deaths below 0.1% 8. Similar reductions in 

severe PPH and mortality were reported in East and 

Central Africa, with consistent bundle use.9 Conversely, 

findings from high-resource centers showed less impact, 

with persistent high rates of severe PPH and blood 

transfusion despite bundle adoption.10   

According to these conflicting results and most 

subsequent studies carried out at African countries 

along with limited evidences on the outcomes of the 

Modified E-MOTIVE bundle in the other developing 

nations including Pakistan, this study was conducted to 

assess the outcomes of postpartum hemorrhage (PPH) 

among patients managed with the Modified Emotive 

Bundle. Since the effectiveness of a locally adapted 

bundle may vary between healthcare systems, 

evaluating maternal outcomes after implementing the 

modified E-MOTIVE bundle in each setting is important 

before its routine adoption into local practice. Therefore, 

this study supports the local evidence to support its use 

in routine PPH care.  

Methodology 

This prospective cohort study was conducted in the 

Department of Gynaecology and Obstetrics at CMH 

Malir, Karachi, over a six-month period from April to 

September 2025, following approval from the 

Institutional Ethics Committee (No. 139/2024/Trg/ERC). 

A sample size of 68 patients was calculated using the 

WHO sample size calculator, with a 95% confidence 

level, 3% absolute precision, and an expected incidence 

of severe postpartum hemorrhage (PPH) of 1.6% among 

patients managed with the Modified Emotive Bundle.⁸ 

Non-probability consecutive sampling was employed. 

Women aged 18–55 years, with a gestational age of ≥34 

weeks and diagnosed with PPH, were included. 

Pregnant women with coagulopathies, chronic liver or 

kidney disease, current anticoagulant therapy, 

hypersensitivity to any drug used in the Modified 

Emotive Bundle, or morbidly adherent placenta were 

excluded. 

Written informed consent was obtained from all patients 

and their caregivers after clearly explaining the purpose 

and procedures of the study. Patients were reassured 

that participation was entirely voluntary and that they 

could withdraw from the study at any time without any 

effect on their ongoing medical care or treatment. 

Following consent, demographic and obstetric 

information, including maternal age, booking status, 

body mass index (BMI), duration of labour, and mode of 

delivery, was systematically recorded. All patients were 

managed using the Modified Emotive Bundle, and blood 

loss was quantified using calibrated drapes. The bundle 

consisted of uterine massage, intramuscular oxytocin 

(10 IU), intravenous tranexamic acid (1 g administered 

over 10 minutes), fluid resuscitation according to the 

degree of hypovolemia, and repeated clinical 

assessments at 15-minute intervals. Uterine balloon 

tamponade was performed if bleeding persisted for one 

hour despite initial management. 

Patients were subsequently monitored following 

management, and clinical outcomes were recorded. The 

primary outcome was the incidence of severe PPH. 

Secondary outcomes included the requirement for blood 

transfusion, surgical intervention, and intensive care unit 

(ICU) admission. 

Data were collected using a predefined study proforma 

and entered and analyzed using SPSS version 26.0. 

Quantitative variables were presented as means and 

standard deviations, while qualitative variables were 

expressed as frequencies and percentages. Data were 

stratified according to potential effect modifiers, and 

associations were assessed using the chi-square test. A 

p-value of ≤0.05 was considered statistically significant. 

Results 

The study included a total of 68 patients. The mean 

maternal age was 35.36 ± 11.10 years, and the mean 

gestational age was 37.38 ± 1.93 weeks. Of the total 

participants, 57 (83.8%) were booked, while 11 (16.2%) 

were unbooked. The mean parity was 2.81 ± 0.43, and 

the mean gravidity was 2.82 ± 1.15. The mean body 

mass index (BMI) was 27.26 ± 5.81 kg/m², and the mean 

duration of labour was 6.05 ± 3.94 hours. Regarding the 

mode of delivery, 20 patients (29.4%) underwent 

caesarean section, while 48 (70.6%) had spontaneous 

vaginal delivery. 
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Severe postpartum hemorrhage (PPH) occurred in 5 

patients (7.4%), while 63 (92.6%) did not develop severe 

PPH. Blood transfusion was required in 13.9% of 

patients, surgical intervention was performed in 4.1%, 

and ICU admission was required in 2.9%. Overall, these 

findings indicate relatively low rates of major 

interventions and ICU admission among patients 

managed with the Modified Emotive Bundle (Figure 1). 

No statistically significant differences were observed in 

the incidence of severe PPH according to maternal and 

obstetric characteristics (p > 0.05). Descriptively, severe 

PPH was more frequently observed among women aged 

25–34 years, those who were overweight or obese, 

unbooked women, and those who underwent vaginal 

delivery. However, these differences were not 

statistically significant and may reflect the distribution of 

participants across these categories rather than a true 

association with severe PPH (Table I). 

 

Figure 1. Incidence of severe Postpartum Hemorrhage. 
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Table II: Transfusion frequency according to maternal characteristics. (n=68) 
Variable Level Transfusion frequency Total  p-value 

No  Yes  

 
Maternal Age (years) 

18-24 11 (16.2) 3 (4.4) 14 (20.6)  
0.702 25-34 19 (27.9) 3 (4.4) 22 (32.4) 

35-44 15 (22.1) 2 (2.9) 17 (25.0) 

45-60 14 (20.6) 1 (1.5) 15 (22.1) 

 
Gestational Age 

(weeks) 

36-37 weeks 21 (30.9) 3 (4.4) 24 (35.3)  
0.54 38-39 weeks 15 (22.1) 4 (5.9) 19 (27.9) 

<36 weeks 16 (23.5) 2 (2.9) 18 (26.5) 

≥40 weeks 7 (10.3) 0 (0.0) 7 (10.3) 

 
BMI 

Normal 16 (23.5) 3 (4.4) 19 (27.9)  
0.887 Obese 19 (27.9) 3 (4.4) 22 (32.4) 

Overweight 20 (29.4) 2 (2.9) 22 (32.4) 

Underweight 4 (5.9) 1 (1.5) 5 (7.4) 

Booking Status Booked 49 (72.1) 8 (11.8) 57 (83.8) 0.658 

Unbooked 10 (14.7) 1 (1.5) 11 (16.2) 

Mode of Delivery C-Section 18 (26.5) 2 (2.9) 20 (29.4) 0.611 

SVD 41 (60.3) 7 (10.3) 48 (70.6) 

Table I: Incidence of severe PPH by maternal characteristics. (n=68) 

Variable Level Severe PPH Total  p-value 

No  Yes  

 
Maternal Age (years) 

18-24 14 (20.6) 0 (0.0) 14 (20.6)  

0.484 
25-34 19 (27.9) 3 (4.4) 22 (32.4) 

35-44 16 (23.5) 1 (1.5) 17 (25.0) 

45-60 14 (20.6) 1 (1.5) 15 (22.1) 

 
Gestational Age (weeks) 

36-37 weeks 22 (32.4) 2 (2.9) 24 (35.3)  

0.781 
38-39 weeks 18 (26.5) 1 (1.5) 19 (27.9) 

<36 weeks 16 (23.5) 2 (2.9) 18 (26.5) 

≥40 weeks 7 (10.3) 0 (0.0) 7 (10.3) 

 
BMI 

Normal 19 (27.9) 0 (0.0) 19 (27.9)  

0.411 
Obese 20 (29.4) 2 (2.9) 22 (32.4) 

Overweight 20 (29.4) 2 (2.9) 22 (32.4) 

Underweight 4 (5.9) 1 (1.5) 5 (7.4) 

Booking Status Booked 52 (76.5) 5 (7.4) 57 (83.8) 0.307 

Unbooked 11 (16.2) 0 (0.0) 11 (16.2) 

Mode of Delivery C-Section 18 (26.5) 2 (2.9) 20 (29.4) 0.589 

SVD 45 (66.2) 3 (4.4) 48 (70.6) 
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Similarly, no statistically significant associations were 

observed between maternal characteristics and the 

requirements for blood transfusion, surgical intervention, 

or ICU admission (p > 0.05), as presented in Tables II 

and III. 

Discussion 

The PPH remains an important obstetric emergency and 

a major cause of maternal morbidity and mortality, 

specifically in resource-limited regions including 

Pakistan. This study assessed the outcomes of women 

with postpartum hemorrhage who were managed with 

the Modified Emotive bundle and found a relatively low 

incidence of severe PPH at 7.4%, blood transfusion in 

13.2%, surgical intervention in 4.4%, and intensive care 

unit (ICU) admission in 2.9%. These findings were in line 

with the international evidence on the Modified Emotive 

bundle, like a landmark E-Motive trial by Gallos et al 

conducted across the multiple low-resource countries 

reported a severe PPH incidence only 1.6% among 

48,678 women, with transfusion rates of 2.2% and 

maternal deaths below 0.1%.8 The findings were further 

supported by the Oyoo et al9 who demonstrated a severe 

PPH rate only 2% across seven facilities where the 

bundle was implemented, with only three maternal 

deaths reported. In contrast, Hamm et al. reported less 

favorable results in high-resource settings where, despite 

bundle adoption, severe PPH (blood loss >1000 mL) 

occurred in 12.2% of cases and transfusions in 5.1%.10  

The variations reflect not only differences in patient 

populations and baseline risk but also in health system 

readiness, fidelity of bundle use, and supply chain 

reliability. The higher transfusion rates of this study 

compared to Gallos et al. and Oyoo et al. could be 

attributed to different characteristics of the patients, like 

already anemic patients, late presentation and differences 

in adherence to clinical protocols. 

Other supporting evidence has demonstrated both the 

effectiveness and the challenges associated with 

implementing bundled care. Bohren et al. conducted a 

mixed-methods evaluation of the E-MOTIVE 

intervention across Kenya, Nigeria, South Africa, and 

Tanzania and reported high fidelity to both calibrated 

drape use and bundle delivery, with treatment initiated 

within 15 minutes in the majority of cases. The authors 

concluded that the intervention was feasible and 

acceptable across diverse settings.¹² Similarly, Durocher 

et al. reviewed implementation outcomes and 

highlighted the importance of reliable supply chains, staff 

training, and adequate monitoring to ensure the 

sustainability of the intervention.¹³ 

Several studies have also emphasized the role of 

nursing competence and training in the successful 

implementation of PPH care bundles. Mohamed et al. 

found that introducing an evidence-based nursing 

intervention package improved the knowledge and 

clinical practices of maternity nurses involved in PPH 

management.¹⁴ Likewise, Mahmoud Radwan et al. 

reported improvements in nurses’ self-efficacy and skills 

following the implementation of a new PPH care bundle 

in Egypt, suggesting that structured training can 

enhance preparedness for the early detection and initial 

management of PPH.¹⁵ 

The care bundle approach has also been endorsed at 

policy levels. Ratnasiri et al, mentioned 

recommendations from the Asia Oceania Federation of 

Obstetrics and Gynaecology (AOFOG), aligning with 

World Health Organization (WHO) guidance to promote 

Table III: Surgical intervention and ICU admission frequency according to maternal characteristics. (n=68) 

Variable Level Surgical intervention  p-value ICU admission p-value 

No  Yes  No  Yes  

 
Maternal Age (years) 

18-24 14 (20.6) 0 (0.0) 0.087 14 (20.6) 0 (0.0)  
0.643 25-34 19 (27.9) 3 (4.4) 21 (30.9) 1 (1.5) 

35-44 17 (25.0) 0 (0.0) 17 (25.0) 0 (0.0) 

45-60 15 (22.1) 0 (0.0) 14 (20.6) 1 (1.5) 

 
 

Gestational Age 
(weeks) 

36-37 weeks 22 (32.4) 2 (2.9)  
0.546 

22 (32.4) 2 (2.9)  
0.286 38-39 weeks 19 (27.9) 0 (0.0) 19 (27.9) 0 (0.0) 

<36 weeks 17 (25.0) 1 (1.5) 18 (26.5) 0 (0.0) 

≥40 weeks 7 (10.3) 0 (0.0) 7 (10.3) 0 (0.0) 

 
BMI 

Normal 19 (27.9) 0 (0.0)  
0.289 

19 (27.9) 0 (0.0)  
0.771 Obese 21 (30.9) 1 (1.5) 21 (30.9) 1 (1.5) 

Overweight 21 (30.9) 1 (1.5) 21 (30.9) 1 (1.5) 

Underweight 4 (5.9) 1 (1.5) 5 (7.4) 0 (0.0) 

Booking Status Booked 54 (79.4) 3 (4.4) 0.436 55 (80.9) 2 (2.9) 0.528 

Unbooked 11 (16.2) 0 (0.0) 11 (16.2) 0 (0.0) 

Mode of Delivery C-Section 18 (26.5) 2 (2.9) 0.147 20 (29.4) 0 (0.0) 0.354 

SVD 47 (69.1) 1 (1.5) 46 (67.6) 2 (2.9) 
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bundle use for reducing morbidity and mortality from 

obstetric hemorrhage.16  

Williams et al., in an economic evaluation alongside the 

E-Motive trial, showed that the intervention was cost-

effective in low- resource countries, reducing severe 

PPH and disability-adjusted life-years (DALYs) at 

acceptable cost ratios.17 Nausheen et al. reported 

implementation outcomes from Pakistan, showing that 

after bundle introduction, detection rates rose to 100% 

compared to 50.9% at baseline, bundle compliance 

improved from 40.8% to 100%, and the composite 

adverse outcome decreased from 2% to less than 

0.1%.18 Similarly, Devall et al. studied bundle 

implementation in Sindh and Punjab provinces and 

reported significant reductions in severe hemorrhage, 

laparotomy, and death, with nearly universal adoption of 

calibrated drapes and bundle components 19. These 

findings provide strong contextual relevance to the 

present study, affirming that bundle adoption in Pakistan 

is feasible and impactful. 

The South African experience described by Singata-

Madliki et al. also demonstrated a 60% reduction in 

severe PPH when the E-Motive trial was integrated into 

national strategies, though challenges in sustaining 

practice outside research settings were noted20. Akter et 

al, through qualitative interviews in Kenya, Nigeria, and 

South Africa, observed that subjective blood loss 

estimation and limited provider expertise led to delays in 

initiating treatment, but the E-Motive trial’s use of 

calibrated drapes and structured bundle addressed 

these gaps. These findings document the broader 

applicability of bundle strategies across different health 

systems. 

Overall, the findings of this study align with international 

evidence showing that the Modified Emotive bundle 

improves early recognition and management of PPH, 

reducing the need for advanced interventions. While 

transfusion rates were higher than in multicounty trials, 

surgical and ICU requirements remained low, 

demonstrating that the bundle effectively prevented 

progression to life-threatening morbidity. Evidence from 

global studies consistently supports the role of bundled 

care in improving maternal outcomes when adequately 

implemented. For Pakistan, where PPH contributes 

substantially to maternal mortality, the integration of the 

Modified Emotive bundle into national protocols, 

combined with workforce training, reliable supply chains, 

and multicenter research, has the potential to reduce 

preventable deaths and strengthen maternal health 

services across diverse settings. 

Conclusion 

Study revealed that the application of the Modified 

Emotive bundle in the management of postpartum 

hemorrhage is associated with terms of low incidence of 

severe hemorrhage, limited transfusion requirements, 

and minimal need for surgical or intensive care 

interventions, indicating that this structured approach is 

feasible and effective in a resource-limited Pakistani 

healthcare setting. 
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