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บทคดัยอ่  
วตัถปุระสงค์: เพื่อประเมนิผลการใช้แนวทางการพยาบาลเพื่อป้องกนัตกเลอืด

หลงัผ่าตดัคลอด ต่อปรมิาณการสญูเสยีเลอืดและอตัราการเกดิตกเลอืดหลงัผ่าตดั

คลอด ระหว่างกลุ่มก่อนและหลงัการใชแ้นวทางการพยาบาล วิธีการศึกษา: กลุ่ม

ตวัอยา่งคอืมารดาหลงัผ่าตดัคลอดทีเ่ขา้รบัการรกัษาในหอผูป่้วยสตู-ินรเีวชกรรม

สามญั โรงพยาบาลแห่งหน่ึง ตัง้แต่เดือนกรกฎาคมถึงธนัวาคม 2561 แบ่งเป็น

กลุ่มควบคุม 60 ราย และกลุ่มทดลอง 66 ราย เครื่องมือที่ใช้ในการวิจัย

ประกอบด้วย 1) แนวทางการพยาบาลเพื่อป้องกนัตกเลือดหลงัผ่าตดัคลอด 2) 

แบบประเมนิความเสีย่งต่อการตกเลอืดหลงัผ่าตดัคลอด และ3) แบบบนัทกึขอ้มูล

การตกเลอืดหลงัผ่าตดัคลอดจากเวชระเบยีน แบบประเมนิความเสีย่งต่อการตก

เลอืดหลงัผา่ตดัคลอดมคีวามตรงเชงิเน้ือหาด ี(CVI = 0.93) วเิคราะหข์อ้มลูโดยใช้

สถติเิชงิบรรยาย และทดสอบสมมตฐิานการวจิยัดว้ยสถติ ิMann-Whitney U test 

และ Chi-square test ผลการศึกษา: มารดาหลังผ่าตัดคลอดกลุ่มทดลองมี

ค่าเฉลี่ยปรมิาณการสูญเสยีเลือดหลงัผ่าตดัตํ่ากว่ากลุ่มควบคุมอย่างมนีัยสําคญั

ทางสถติ ิ(P-value < 0.001) และไม่เกดิภาวะตกเลอืดหลงัผ่าตดัคลอด ส่วนกลุ่ม

ควบคุมมภีาวะตกเลอืดหลงัผ่าตดัคลอด 1 ราย อตัราการเกดิตกเลอืดหลงัผ่าตดั

คลอดรายใหมใ่นสองกลุ่มไมต่่างกนั สรปุ: การใชแ้นวทางการพยาบาลเพือ่ป้องกนั

ตกเลือดหลังผ่าตัดคลอดสามารถเพิ่มคุณภาพในการป้องกนัการตกเลือดหลัง

ผา่ตดัคลอดได ้  

คาํสาํคญั: แนวทางการพยาบาล, ป้องกนัตกเลอืดหลงัผ่าตดัคลอด, มารดาผ่าตดั

คลอด, อตัราการตกเลอืดหลงัผา่ตดัคลอด   

 

 

 

Abstract 
Objective: To evaluate the effectiveness of nursing guideline to prevent 

postpartum hemorrhage on the amount of blood loss and the rate of the 

hemorrhage after Cesarean section between groups before and after using 

the guideline. Method: The sample consisted of mothers undergone 

Cesarean section who were admitted to the obstetric and gynecological ward 

of a hospital from July to December 2018. A total of 60 mothers were in the 

control group and 66 in the test group. The research instruments consisted 

of 1) a nursing guideline for preventing postpartum hemorrhage, 2) risk 

assessment checklist for post-Cesarean section hemorrhage, and 3) data 

collection form of postpartum hemorrhage from medical records. Risk 

assessment checklist had a high level of content validity (CVI = 0.93). 

Descriptive statistics, Mann-Whitney U test and Chi-square test were used 

in data analysis. Results: The test group had a significantly lower mean 

post-operative blood loss than the control group (P-value < 0.001). No post-

operative hemorrhage in the test group and 1 in the control group were found. 

Rates of new postpartum hemorrhage in the two groups were not different. 

Conclusion: Nursing guidelines to prevent postpartum hemorrhage could 

improve quality of post Cesarean section hemorrhage prevention. 

Keyword: nursing guideline, post-Cesarean section hemorrhage, Cesarean 

section, rate of post cesarean section hemorrhage. 

  

 

 

 

 

Introduction 

Cesarean section has been increasing worldwide recently. 

In Thailand, the rate of Cesarean section had been increasing 

from 23.20% in 2009 to 32.50% in 2017, with the rate of 

postpartum hemorrhage of 2.30% to 3.10%, respectively.1 

Postpartum hemorrhage is a common delivery complication 

and has been the worldwide cause of maternal death among 

as high as 25% especially in developing countries of which a 

range of 24.5 – 39.9% has been reported.2 In Thailand, from 

2009 to 2017, postpartum hemorrhage had been found 28 – 

33 per 100,000 live births.1  

Postpartum hemorrhage affects physical and mental 

health of the mother. Physically, shock due to blood less leads 

to a higher chance of critical care unit admission3, longer 

rehabilitation time, and poorer newborn care.4 Psychologically, 

postpartum depression and other mental illnesses could follow 

severe postpartum hemorrhage.5 The Ministry of Public Health 

of Thailand has set the goal for the healthcare for female 

adolescents and women aiming to decrease the postpartum 

maternal mortality of less than 15 per 100,000 live birth.6 

Editorial note 
Manuscript received in original form on November 3, 2019; 

revised December 28, 2019;  
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Hence, efforts from all responsible parties should be put forth 

to prevent postpartum hemorrhage.  

Postpartum ward is responsible for taking care of the 

mother undergone Cesarean section with and without 

complication. In Thailand, based on the data from the fiscal 

years of 2015 to 2017, rate of Cesarean section had been 

increasing from 33.62% to 35.14% and 33.33%, respectively 

with the obvious increasing rates of postpartum hemorrhage 

of 1.16% (21 cases) to 2.78% (60 cases) and 5.97% (107 

cases), respectively.7 In addition, recurrent postpartum 

hemorrhage at the postpartum ward was found in be 8, 14 

and 18 cases, respectively; shock requiring transfusion of 

blood or blood components and unplanned critical care 

admission in 3, 7 and 10 cases, respectively; and postpartum 

hysterectomy in 3, 3 and 10 cases, respectively.7  

Nopparat Ratchathani Hospital set the guideline for 

assessment, referral, and care for the mother with the risk of 

postpartum hemorrhage to prevent such hemorrhage to be 

less than 2% since the fiscal year of 2013. However, despite 

such plan, postpartum hemorrhage the rate of postpartum 

hemorrhage had been increasing.  

In Thailand, risk factors of postpartum hemorrhage include 

the mother age of greater than 35 years, foreigners (Myanmar 

or Cambodia nationality), having at least one pregnancy, 

having placenta previa, emergency Cesarean section, 

abnormal second stage of labor8, receiving general 

anesthesia, and newborn with the body weight of more than 

3,600 grams.8,9  

It has been found that education level, skills and training 

of the nurse regarding postpartum hemorrhage management 

were associated with less severe postpartum hemorrhage.10  

Previous research indicated that nursing guideline to prevent 

postpartum hemorrhage in the first stage labor in mothers with 

normal delivery could effectively reduce the incidence,11,12 with 

no shock from blood loss, hysterectomy from blood loss, or 

maternal mortality due to the hemorrhage.12,13 These findings 

indicated that prompt, proper post-labor support could reduce 

the risk of postpartum hemorrhage and death relating to the 

hemorrhage. However, there have been no studies on nursing 

guideline to prevent postpartum hemorrhage after Cesarean 

section. The authors would like to develop and test the 

effectiveness a nursing guideline to prevent postpartum 

hemorrhage after Cesarean section. Specifically, we 

examined the effect of nursing guideline on the volume of 

blood loss within 24 hours post-delivery and rate of 

postpartum hemorrhage among Cesarean section cases and 

recurrent postpartum hemorrhage in the postpartum ward. 

This study compared the two outcomes between the test and 

control groups. The findings could help guide the future 

nursing care for mothers with post-Cesarean section.  
 

Methods 
 

In this experimental study, the design was guided by the 

Conduct and Utilization Research in Nursing (CURN model).14 

Based on the CURN model, 1) problems of nursing care to 

prevent postpartum hemorrhage were systematically 

specified, 2) knowledge and findings are reviewed and 

evaluated from previous research and documents, 3) 

innovation is developed (in this case, the nursing guideline), 

4) clinical trial is conducted, 5) hypothesis is rejected or 

accepted, 6) the innovation is disseminated, and 7) ultimately 

the innovation is updated to be sustainable.  

In this clinical study, the first five steps of CURN model 

were followed so that the nursing guideline to prevent 

postpartum hemorrhage was developed and tested in a 

clinical trial. Problems and relating causes regarding the 

patient, as well as the nurse and the care they provided were 

systematically identified and analyzed. Evidences from 

documents and research were searched, analyzed and 

synthesized. Necessary tools were developed including the 

questionnaire to assess risk of postpartum hemorrhage, 

postpartum hemorrhage (PPH) kit, and cold compress belly 

band. Pilot test of such instruments was conducted before the 

actual clinical trial. In the clinical trial, the risk of postpartum 

hemorrhage was evaluated and cold compress belly band was 

applied for mothers with moderate to high risk of postpartum 

hemorrhage. Volume of blood loss was also recorded. Finally, 

all hypotheses were tested and conclusion was made 

In the experimental study, two groups of the mother were 

prospectively followed on non-parallel time intervals 

(prospective interrupt time design)  where the trial among 

women receiving the usual nursing care was conducted first. 

Study population was mothers who had been undergone 

Cesarean section and stayed in the postpartum ward of 

Nopparat Ratchathani Hospital between July and December 

2018. For the study sample, individuals in the study population 

were selected based on the inclusion criteria of age of 20 

years or older, being able to communicate in Thai, and willing 
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to participate in the study. A total of 126 mothers participated 

in the study.  

 

Research instruments  

Instruments in the study included the intervention tools 

and data collection forms. For the interventions, the nursing 

guideline to prevent postpartum hemorrhage was developed 

by the investigators from the existing guideline of Nopparat 

Ratchathani Hospital with guideines to prevent postpartum 

hemorrhage of MPQC and WHO. The questionnaire to assess 

risk of postpartum hemorrhage was modified from the WHO 

recommendations for the prevention and treatment of 

postpartum hemorrhage3 with the use of the cold compress 

belly band to stimulate uterine contraction in cases with 

moderate to high risk of postpartum hemorrhage. The 

postpartum hemorrhage (PPH) kit containing medical devices 

and products to alleviate bleeding, and products and devices 

for parenteral administration, blood transfusion, and 

oxygenation was developed. The nursing guideline was 

developed with the following three phases.  

 

Development of nursing guideline to prevent 

postpartum hemorrhage  

The development of the nursing guideline to prevent 

postpartum hemorrhage was carried out in the four steps as 

follows. In the first step, problems and related causes of 

postpartum hemorrhage were systematically identified and 

analyzed regarding the patient, the nurse and their nursing 

care. On the patient side, 92 cases of postpartum hemorrhage 

in the fiscal year of 2017 were analyzed. It was found that 

factors associating with postpartum hemorrhage included 

having general anesthetics, having planned Cesarean section, 

hematocrit concentration before operation of less than 33%, 

and the mother age of 35 years or older (based on Pearson’s 

correlation coefficients, with P-value of 0.011, 0.02, 0.05, and 

0.03. Regarding the nurse, problems about postpartum 

maternal care reported in the nurse meeting were that periodic 

monitoring of signs and symptoms of every 15 minutes for 4 

times and every 30 minutes for 2 times was insufficient and 

the existing nursing care had protocol to assess and grade 

the risk of postpartum hemorrhage for mothers with Cesarean 

section. These delayed the assessment and assistance once 

the hemorrhage occurred.  

In the second step, the analysis on evidence from 

documents and research found that there was a guideline for 

postpartum hemorrhage of the Mississippi Perinatal Quality 

Collaborative (MPQC).15 In the MPQC, nursing protocol called 

the toolkit was defined as 4-R’s including 1-Readiness, 2-

Recognition and Prevention, 3-Response, and 4-

Reporting/Systems Learning.  

For Readiness, all units responsible for post-delivery 

maternal care need to be ready which means 1) having cart 

for emergency care for blood loss, and a checklist and devices 

for balloons compression, 2) having medication box for the 

emergency treatment of blood loss readily available, 3) having 

the emergency team for postpartum hemorrhage, 4) 

determining protocol for giving blood and blood components 

and fast access to blood bank, and 5) training the team 

emergency team for postpartum hemorrhage for a prompt 

assistance.  

In the Recognition and Prevention component of the 

MPQC, nurses need to recognize the situation of and the 

prevention for postpartum hemorrhage. This could be done 

through the protocol of 1) having the monitoring system for 

early warning signs and symptoms to prompt nurses for close 

monitoring and care, 2) assessing the risk of postpartum 

hemorrhage in all cases, 3) having instruments and 

medications readily available for high risk group, and 4) having 

accurate blood loss volume measurement. For monitoring 

system, these warning signs and symptoms include systolic 

blood pressure of < 9 0  or > 1 6 0  mmHg, diastolic blood 

pressure of <60 or > 100 mmHg, heart rate of < 50 or > 120 

bpm, respiratory rate of < 10 or > 30 breath per minute, pulse 

oxygen saturation with no oxygenation of < 9 5 % , and urine 

output within 2 hours of less than 50 mL per hour. For the 

assessment on the risk of postpartum hemorrhage, risk factors 

to be evaluated for each risk group are as follows. In the low 

risk group, risk factors are no history of hysterectomy, 

singleton pregnancy, history of less than 4 vaginal deliveries, 

no abnormal bleeding, and no history of postpartum 

hemorrhage. For moderate risk group, risk factors include 

history of Cesarean section or hysterectomy, twin pregnancy, 

history of more than 4 vaginal deliveries, chorioamnionitis, 

history of postpartum hemorrhage, and myoma uteri. The high 

risk group are those who have placenta previa, suspected 

placenta adherent, hematocrit of less than 30%, platelet count 

of less than 100,000  /mm3, severe blood loss at admission, 

and history of abnormal coagulation. For instruments and 



ไทยเภสชัศาสตรแ์ละวทิยาการสขุภาพ ปี 15 ฉบับ 2, เมย. – มยิ. 2563 84 Thai Pharm Health Sci J Vol. 15 No. 2, Apr. – Jun. 2020 

medications, the supply should be checked and replenished 

for prompt use especially for the mother with high risk. Finally, 

blood loss volume could be measured accurately using 

measuring bag or weighing blood-soaked cloth or sanitary 

pads.  

In terms of Response, nursing care must be carried out 

promptly once postpartum hemorrhage occurs. Steps of 

nursing care should be clearly shown in order and specific 

responsibility of the nurse during and after the blood loss must 

be stated. Technically, balloon containing cold sterile saline 

could be used as compression device to stop bleeding in the 

uterine during and after operation. This resulted in an effective 

reduction in volume of blood transfusion, post-operative 

infection, length of hospital stay, and postpartum 

hemorrhage.16 

For Reporting/Systems Learning, methods of effective 

shared learning, documenting and reporting should be 

determined so that amendment and development could be 

done in a timely fashion.  

In the third step of the development of the nursing 

guideline, we developed the checklist to assess the risk of 

postpartum hemorrhage, PPH kit, and cold compress belly 

band. The checklist was developed as guided by the WHO 

guideline3 with the Florida Perinatal Quality Collaborative 

(MPQC).17 Problems found in the existing nursing care were 

used to guide developing new nursing activities for maternal 

care who had undergone Cesarean section. To make the cold 

compress belly band, a cold gel pack was wrapped with a 

clear plastic bag, then put in a cloth bag for securing around 

the belly. As guided by previous research16, this band was 

expected to compress and stimulate the uterine contraction in 

women with moderate to high risk of postpartum hemorrhage.  

In the fourth step, the instruments for intervention were 

pilot-tested before the actual experiment. Nurses were invited 

to the meeting to be familiar with the new nursing care 

guideline and devices. Pilot test was done in five mothers 

undergone Cesarean section. It was found that in the risk 

checklist, the risk factors of BMI ≥ 30 kg/m2 and newborn body 

weight of ≥ 4,000 grams were not suitable for categorizing BMI 

of Thai women and newborns. As a result, the cutoff for the 

mothers was modified to BMI ≥ 25 kg/m2 and the one for the 

newborn body weight was modified to ≥ 3,600 grams.  

In our daily practice, the cold compress belly band was 

used in all mothers with poor uterine contraction regardless of 

the risk of postpartum hemorrhage. It was found that no 

benefit was found among those with low risk. Therefore, in 

this experiment the cold compress belly band was used in 

cases with moderate to high risk of postpartum hemorrhage. 

This new guideline was tested in the clinical trial. 

 

The clinical trial conduct  

In the clinical trial, the control group where the usual 

nursing care to prevent postpartum hemorrhage was given to 

mothers who had been undergone Cesarean section 

operation was conducted from July to September, 2018. Later 

on, from October to December, 2018, we conducted the test 

group trial where the intervention of the new nursing care 

guideline to prevent postpartum hemorrhage was provided. 

The study flow in the two groups is shown in Figure 1.  

The outcomes of the study were assessed at the 

discharge from the hospital. The data were extracted from the 

medical record. The outcomes included volume of blood loss 

within 24 hours after Cesarean section operation and rate of 

postpartum hemorrhage among women undergone Cesarean 

section both cases of new and recurrent bleeding in the 

postpartum ward.  
 

Data collection instruments  

In this study, the checklist to assess the risk of postpartum 

hemorrhage and the data collection form for postpartum 

hemorrhage were examined for content validity by three 

experts including an obstetric-gynecology physician, a nursing 

instructor of maternal care and midwifery, and a professional 

nurse of postpartum ward. The checklist of postpartum 

hemorrhage risk was found to have a high content validity with 

a content validity index (CVI) of 0.93.  
 

Participant right protection  

The study was approved by the Ethics Committee of 

Nopparat Ratchathani Hospital, Bangkok (Approval number: 

32/2561, approval date: September 5, 2018). The 

investigators conducted the research according to participant 

right protection standards. After approval granted, the 

investigators met individual potential participants to provide 

detail of the study, advantages and disadvantages of the 

participation, and assistance while participating. The 

participants could withdraw from the study at any time point 

with no effects on the care they received. Once written 

consent was obtained, the investigators started to collect data 

from the patient’s medical record.   
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 Figure 1  Study profile of the experiment phase. 
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Data collection procedure  

The study was conducted as depicted in Figure 1. The 

shift head nurse evaluated and identified the risk of 

postpartum hemorrhage and recorded all other physical 

examinations. Nurses in the care team provided nursing care 

as guided by the protocol of either the study or control group. 

If any moderate to high risk of hemorrhage was identified, the 

nurse applied the cold compress belly band and followed the 

nursing protocol according to the protocol. The investigators 

collected demographic, nursing care and hemorrhage data 

from the medical record at the third day after the operation or 

before discharge.  
 

Data analysis   

Demographic, history of pregnancy and Cesarean section, 

volume of blood loss after operation, and rate of postpartum 

hemorrhage data were presented using descriptive statistics 

including frequency with percentage and mean with standard 

deviation. Differences of continuous variable means between 

the two groups was tested using independent t-test or Mann-

Whitney U test, as appropriate; while differences in 

proportions between the two groups were tested using Chi-

square or Fisher’s exact test, as appropriate. Significance for 

all statistical analyses was set at a type I error of 5% or P-

value < 0.05. 

Results  
    

Of a total of 126 mothers, 60 of them were in the control 

group while the rest 66 were in the test group. Differences of 

participants in the two groups were not statistically significant 

in any aspects. The majority in both groups was in their 20 – 

35 years of age with mean age of 30.23 ± 6.59 and 28.41 ± 

6.64 years in control and test groups, respectively. The 

majority in both groups was Thai, with high school education 

and labor job. In terms of health status, the majority in both 

groups had no co-morbidity, no history of Cesarean section, 

and normal BMI (i.e., 18.5-22.9 kg/m2) with an average BMI 

of 23.64 ± 4.78 and 23.80 ± 0.69 kg/m2, respectively. The 

majority was in the category of 2nd to 4th gestation, delivered 

their 2nd child or greater, and had gestational age in the 

category of 37 – 42 weeks with a mean of 38.37 ± 1.64 and 

38.47 ± 1.99 weeks, respectively. The majority in both groups 

had no health problem or anemia while pregnant, and had 

Cesarean section for the indication of failure to progress or 

cephalopelvic disproportion. All of them had general 

anesthetics and the majority had low vertical incision and went 

for 30 – 60 minutes in operation with an average of 44.83 ± 

10.73 and 43.12 ± 11.11 minutes, respectively.  

 

 Table 1 Demographic and clinical characteristics of the 

participants (N = 126).  

Characteristics  
Control group (n = 60) Test group (n = 66) 

P-value*  
Number  % Number  % 

Age (yrs)      

0.473 
20 - 35 44 73.33 52 78.79 

≥ 35 16 26.67 14 21.21 
min - max 20 - 43 20 - 41 

mean ± SD 30.23 ± 6.585 28.41 ± 6.642 

Nationality      

0.339 Thai 41 68.33 40 60.61 

Others 19 31.67 26 39.39 

Education     

0.238 
No formal education 6 10.0 15 22.7 

Primary school 18 30.0 19 28.8 

High school or higher 36 60.0 32 48.5 

Occupation      

0.338 
Not working 20 33.3 28 42.4 

Labor 32 53.3 27 40.9 

Employee of government/private sector 8 12.14 11 16.7 

Co-morbidity      

0.693 No   53 88.33 59 89.39 

Yes 7 11.67 7 10.61 

History of operation Cesarean section / curettage  

0.367 
Never     45 75.0 41 62.1 

Cesarean section 11 18.3 16 24.3 

Curettage  4 6.7 9 13.6 

Body mass index (kg/m2)     

0.897 

Thin (< 18.50) 4 6.7 3 4.5 

Normal (18.5 - 22.9) 30 50.0 34 51.5 

Higher than normal (23.0 - 24.9) 7 11.7 5 7.6 

Obese (> 25.0) 19 31.6 24 36.4 
min - max 15.82 - 39.79 14.88 - 36.85 

mean ± SD 23.64 ± 4.783 23.80 ± 4.692 

Number of gestation     

0.570 
1st   24 40.0 20 30.3 

2nd – 4th 36 60.0 44 66.7 

5th or higher - - 2 3.0 

Number of delivery      

0.601 First delivery 28 46.7 26 39.4 

Second delivery or higher  32 53.3 38 57.6 

Gestational age at delivery (weeks) 

0.289 
< 37 8 13.3 5 7.6 

37 – 42 52 86.6 61 92.4 
min - max 34-41 28-41 

mean ± SD 38.37 ± 1.636 38.47 ± 1.994 

Health problem during pregnancy 

0.121 

No 49 81.7 44 66.7 

Anemia / thalassemia carrier 4 6.7 3 4.5 

Gestational hypertension 5 8.3 9 13.6 

Gestational diabetes mellitus  2 3.3 10 15.2 

Indication for Cesarean section     

0.075 

Failure to progress/ cephalopelvic 

disproportion 

23 38.4 28 42.4 

Previous Cesarean section 17 28.3 20 30.3 

Severe preeclampsia/eclampsia 4 6.7 8 12.1 

Breech/transverse or oblique lie 8 13.4 4 6.2 

Fetal distress/post-term labor 7 11.7 3 4.5 

Others (twins / premature rupture of 

membranes > 18 cm.)  

1 1.7 3 4.5 

Anesthetics during operation      

General anesthetic with ET-tube 60 100 66 100  

Type of incision     

0.551# Low transverse  14 23.3 15 22.7 

Low vertical 46 76.7 51 77.3 

Operation duration (minute)     

0.360 

< 30 7 11.7 12 18.2 

30 – 60 52 86.7 51 77.3 

> 60  1 1.7 3 4.5 
min - max 25-75 19-65 

mean ± SD 44.83 ± 10.734 43.12 ± 11.111 

 * Chi-squares test; # Fisher’s exact test.   
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It was found that blood loss within the first 24 hours after 

the operation in the test group (16.67 ± 36.98 mL) was lower 

than that in the control group (23.33 ± 180.74 mL) with 

statistical significance (P-value < 0.001, Mann-Whitney U test) 

(Table 2). For the second outcome, rate of new postpartum 

hemorrhage in the test group (0%) was comparable with that 

in the control group (1.37%) with no statistical significance (P-

value = 0.476, Fisher’s exact test).   

 

 Table 2 Outcomes of nursing guideline on postpartum 

hemorrhage among women undergone Cesarean section (N = 

126). 

Outcomes 

Control group  

(n = 60) 

Test group  

(n = 66) P-value 

Number  % Number  % 

Volume of blood loss after operation 

(mL) 

     

0 - 100  59 98.33 63 95.45  

101 - 200  - - 3 4.55  

> 200  1 1.67 - -  

min – max 0 - 1,400 0 - 200  

mean ± SD 23.33 ± 180.74 16.67 ± 36.98 < 0.001* 
      

New hemorrhage after Cesarean section       

Yes 1 1.67 0 0 
0.476# 

No  59 98.33 66 100 
      

Hematocrit (%)      

Not investigated 53 88.33 61 92.42  

25.01 - 32.99 6 10.00 2 3.03  

≥ 33 1 1.670 3 4.55  

min – max 27.30 - 36.80 30.30 - 36.40   

mean ± SD 30.23 ± 3.32 33.16 ± 2.53  

   * Mann-Whitney U test.   

   # Fisher’s exact test.   

   

 Table 3 Risk factors of postpartum hemorrhage after 

Cesarean section among the participants with various risk levels 

(N = 126).  

Risk factors  

Control group  

(n = 60) 

Test group  

(n = 66) 

Number  % Number  % 

Risk of postpartum hemorrhage after Cesarean section 

Low     50 83.33 58 87.87 

Moderate  2 3.33 3 4.55 

High 8 13.33 5 7.58 
     

Low risk factors      

No history of Cesarean section 45 75.00 41 62.12 

Singleton pregnancy 59 98.33 63 95.45 

Vaginal delivery of < 4 times 40 66.67 28 42.42 

No abnormal bleeding 60 100.00 66 100.00 

No history of postpartum hemorrhage 60 100.00 66 100.00 
     

Moderate risk factors      

History of hysterectomy or Cesarean section 11 18.33 17 25.76 

Delivery of ≥ 4 times 2 3.33 1 1.52 

Newborn’s body weight of > 4,000 grams 4 6.67 2 3.03 

Obesity (body mass index of > 25 kg/m2)  19 31.67 24 36.36 

Anemic while pregnant or delivery (hematocrit <30%)  4 6.67 3 4.55 

Receiving general anesthetics   58 96.67 66 100.00 

Blood loss during operation of ≥ 800 mL 8 13.33 5 7.58 
     

High risk factors      

Having placenta previa 1 1.67 - - 

Having placenta adherent - - - - 

Platelet of < 70,000/mm3 or abnormal coagulation - - - - 

Having at least 3 moderate risk factors 8 13.33 5 7.60 

In terms of risk of postpartum hemorrhage, the majority of 

the mothers had low risk (87.87%) followed by high risk 

(13.33%) (Table 3). Among those with low risk, no history of 

abnormal bleeding and no history of postpartum hemorrhage 

were found the most (100.00% for both factors and in both 

groups). For those with moderate risk, receiving general 

anesthetics was the most found factor (96.67% and 100.00% 

in control and test groups, respectively), followed by obesity 

and history of hysterectomy or Cesarean section. Finally, 

among the high risk group, having at least 3 moderate risk 

factors was the most found risk factor (Table 3). 
 

  Discussions and Conclusion 
The checklist in the nursing guideline could be used to 

better identify the risk of postpartum hemorrhage. In the test 

group, there were 3 (4.55%) and 5 (7.58%) mothers with 

moderate and high risk of postpartum hemorrhage, 

respectively. The most found risk factor for those with 

moderate risk was receiving general anesthetics. With its 

relaxation on smooth muscle including blood vessels and 

uterine, general anesthetics is associated with a higher risk of 

postpartum hemorrhage than local anesthetics.9,18 Mothers 

with history of hysterectomy or Cesarean section are more 

likely to have scars on the uterine membrane which could 

make the uterine ruptured or broken and ultimately a higher 

risk of postpartum hemorrhage.1 8 ,19 In addition, a history of 

Cesarean section is associated with a higher risk of 

connective membrane adhesion in the abdominal cavity.20 

This connect membrane could make the future Cesarean 

section more difficult and the hemorrhage is more likely.   

In terms of body mass index, the study of Blomberg found 

that 8 – 13% of obese mothers (BMI of ≥ 30 kg/m2) faced 

postpartum hemorrhage.21 This could be due to the fact that 

they are more likely to need heparin-like medication 

throughout their pregnancy which could further lead to 

hemorrhage while delivery either in vaginal labor or Cesarean 

section. Sebire and colleagues also found that mothers with 

BMI of > 36.0 kg/m2 had a 1.16 times risk of postpartum 

hemorrhage of those non-obese.22 This suggests that the 

mother health status information could help nurses to identify 

risk of postpartum hemorrhage which could further prompt 

appropriate nursing care to effectively prevent and alleviate 

the hemorrhage in a timely fashion.   
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In our study, a total of 8 mothers, 5 and 3 with high and 

moderate risk of postpartum hemorrhage, respectively, were 

taken care of according to the developed nursing guideline for 

prevention of postpartum hemorrhage. One of the 8 mothers 

had poorly contracting uterine and was applied with cold 

compress belly band to stimulate uterine contraction. Being 

closely monitored for vital sign according to the newly 

developed nursing guideline, this patient lost about 200 mL of 

blood within the first 24 hours after the operation with no 

postpartum hemorrhage. This kind of circumstance was also 

reported in the study of Cheng and colleagues where sterile 

saline in a cool balloon to stop uterine bleeding while suturing 

up the incision, to compress wound bleeding after operation 

so that blood loss after operation, postpartum hemorrhage, 

and post-operative infection could be reduced.16  

Among mothers receiving the usual nursing care in our 

study, once post hoc analysis of risk level was done, it was 

found that 2 and 8 mothers had moderate and high risk of 

postpartum hemorrhage or 3.33% and 13.33%, respectively. 

One case of postpartum hemorrhage was found with a total of 

1,400 mL within the 24 hours after operation. In terms of 

complications relating to postpartum hemorrhage, our study 

found only mild anemia with no severe complications like 

severe anemia (Hct of 25% or lower), hysterectomy after 

delivery, or shock or death from postpartum hemorrhage. This 

was also consistent with previous studies where nursing care 

to prevent postpartum hemorrhage among normal delivery 

could reduce post-operative bleeding23,24 and complications 

such as hysterectomy after operation, shock and death 

relating to postpartum hemorrhage.23-25 

Even though difference in the rates of postpartum 

hemorrhage between the two groups were not statistically 

significant (1.67% in the control group and 0.00% in the test 

group), the difference in the volume of blood loss was 

statistically significant. New nursing care guideline was 

associated with lower volume of blood loss (16.67 ± 36.98 mL) 

compared with that in the usual nursing care (23.33 ± 180.74 

mL) (P-value < 0.001). This could be concluded that this newly 

developed nursing guideline offered better partial clinical 

benefit by reducing volume of blood loss after Cesarean 

section. This nursing guideline could be useful in various 

general hospitals should be subject to further investigation in 

a larger sample size of women with moderate to high risk of 

postpartum hemorrhage after Cesarean section.     
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