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Abstract 
Background: Approximately 830 women die from pregnancy-related condi-
tions daily with 99% of these maternal deaths occurring in low resource coun-
tries. Primary postpartum haemorrhage (PPH) accounts for 25.7% of mater-
nal deaths in Africa. In Cameroon, postpartum hemorrhage remains the lead-
ing cause of maternal death, with little information on the primigravidae pop-
ulation compared to multigravida or multiparity. Objective: The aim of this 
study was to assess the factors associated with postpartum haemorrhage amongst 
primigravidae women giving birth in two hospitals within the Bamenda Health 
District. Methods: This study was a multicentric, non-randomized cross-sec- 
tional descriptive and analytic study. Of the 221 women interviewed regard-
ing their willingness to participate in the study, 197 consented. Quantification 
of blood loss was done by visual estimate and with the assistance of the path-
finder international wall chart for visual estimation of blood loss. Data was 
collected using a structured questionnaire and analyzed using SPSS version 23. 
A P-value of <0.05 used to determine association between variables was con-
sidered statistically significant. Results: The prevalence of postpartum he-
morrhage in primigravidae was 7.1%. The risk factors of postpartum hemorr-
hage were: induction of labour (P-value < 0.01), duration of labour (P-value < 
0.01), augmentation (P-value < 0.05), mode of delivery (P-value < 0.01), and 
macrosomia (P-value < 0.01). The main causes of PPH were uterine atony and 
obstetrical lacerations (P value < 0.01). Management was mostly by the use of 
non-pharmacological and pharmacological measures. The main adverse out-
comes were shock and severe anaemia, with one case of nearmiss recorded. 
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No maternal death was recorded. Conclusion: The prevalence of postpartum 
hemorrhage amongst primigravidae was high. The main causes of post-par- 
tum hemorrhage were uterine atony and obstetric lacerations. PPH was asso-
ciated with uterine hypotonia, retained products and genital lacerations. No 
maternal mortality was recorded. These findings highlight the pressing need 
for good quality em ergency obstetric care and the availability of more accu-
rate techniques of postpartum blood loss measurement. Secondly, hospitals 
need blood banks to manage patients with severe hemorrhage.  
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1. Introduction 
Background 

Some 358,000 women die each year at childbirth, mostly in developing coun-
tries. Severe bleeding in the postpartum period is the leading cause of maternal 
mortality, accounting for about 35% of all maternal deaths worldwide [1]. More 
than half of all maternal deaths occur within 24 hours of giving birth, most 
commonly from excessive blood loss (postpartum haemorrhage). These deaths 
have a major impact on the lives and health of the families affected. Developing 
countries continue to experience higher numbers of maternal deaths compared 
to developed countries [2].  

Postpartum hemorrhage (PPH) is a life-threatening event involving severe 
bleeding during and after the third stage of labour. PPH is one of the most com-
mon obstetrical complications, affecting up to 18% of deliveries. Every year about 
14 million women around the world suffer from PPH [3].  

In some studies across the world, the prevalence of PPH in primiparous 
women is shown to vary greatly, ranging between 0.79% and 24.4%. For exam-
ple; 0.79% in Asia (Israel) [4], 7% in Sweden [5] and 10% in Scotland, USA [6].  

In Sub Saharan Africa (Nigeria), the prevalence PPH in Primiparous woman 
is 24.4% [7]. In Cameroon, some studies give a 3.5% and 1.1% prevalence in pri-
mips [8] [9] and 23.6% in general after vaginal delivery [10]. PPH accounts for 
35% - 55% of peripartum maternal deaths worldwide [11].  

Traditionally, early PPH is defined as blood loss exceeding 500 ml within 24 h 
after vaginal delivery, or blood loss exceeding 1000 ml following cesarean section 
(CS) [12].  

PPH may cause short- and long-term maternal morbidity, including acute ren-
al failure, hypovolemic shock, consumptive coagulopathy, disseminated intra-
vascular coagulation (DIC), blood transfusion related complications, or hyste-
rectomy leading to loss of childbearing potential [13] [14]. Approximately 12% 
of women who survive a PPH event will suffer from anemia [14]. The most 
common cause of PPH is uterine atony, i.e. failure of the uterus to contract ade-
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quately after birth, responsible for 70% - 90% of all PPH cases [12] [15] [16]. 
Postpartum hemostasis is based on powerful and prolonged hormonally mediated 
contractions that decrease the blood flow to the placental bed [17] [18].  

The major risk factors for PPH include over-distended uterus (i.e. macroso-
mia, multiple gestations, hydramnios, etc.), prolonged or precipitous labor and 
chorioamnionitis [12]. Nevertheless, atonic PPH occurs in more women without 
known risk factors than those with identifiable risk factors [19] [20]. Additional 
causes of PPH include genital tract trauma (cervix, vagina or perineum); re-
tained placental tissue; uterus inversion, or ruptured uterus [12] [16] [21].  

The different causes of PPH can be explained by the 4T’s theory:  
 Tone (uterine atony),  
 Trauma (including genital tract trauma, uterine rupture and uterine inver-

sion, causing 20% of all cases),  
 Tissue (retained placental products or blood clots, accounting for 6% - 10% 

of all cases),   
 Thrombin (coagulation abnormalities, accounting for 1% of all PPH cases) 

[21] [22]. Predicting PPH by risk factors is difficult because two-thirds of 
women who have PPH actually manifest no risk factors [23]. In addition to 
over-distended uterus, predisposition to uterine muscle exhaustion consists 
of prolonged labour or rapid labour; functional/anatomical distortion of the 
uterus as in fibroid uterus, or placenta previa and chorioamnionitis.  

Induction of labour and prolonged treatment with oxytocin were found to be 
independent risk factors for PPH [24]. Some factors associated with significant 
risk for PPH are placental abruption, placenta previa, multiple pregnancy and 
obesity [25].  

Different preventive interventions have been studied as part of the active man-
agement approach, including the administration of uterotonic agents after deli-
very, early cord clamping and controlled cord traction of the umbilical cord [26] 
[27] [28]. The American College of Obstetricians and Gynecologists (ACOG), the 
World Health Organization (WHO) and the International Federation of Gyne-
cologists and Obstetricians (FIGO) have published recommendations and guide-
lines for active management of the third stage of labour (AMTSL) [19] [29] [30] 
[31] [32] [33]. Studies on long-term complications of PPH are limited and in-
clude mainly the risk of recurrent PPH and infertility due to the life-saving tech-
niques used to manage the event [34] [35] [36] [37]. PPH in a previous preg-
nancy is a major risk factor for recurrent PPH in a subsequent pregnancy, al-
though scarce data exist [37]. There exist a significant reduction in the propor-
tion of women conceiving after a CS in their first pregnancy complicated by 
PPH [38]. Despite marked improvements in prevention and management, early 
PPH remains a significant contributor to maternal morbidity and mortality both 
in developing countries and in high resources areas [30]. The lack of prenatal 
care (LOPC) characterizes some traditional and religious societies has already 
been identified to be associated with adverse obstetric outcomes and specifically 
as an independent risk factor for perinatal mortality [39]. This study aims to as-
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sess the factors associated with PPH in primigravidae. Identifying risk factors 
may improve prevention and management practices of one of the major causes 
of maternal mortality.  

2. Material and Method  
2.1. Study Design  

This study was a cross sectional multicentric, non-randomized, descriptive and 
analytic study.  

2.2. Study Area and Setting 

The study was carried out in two hospitals within the BHD of the North-West 
Region of Cameroon. Precisely; the Regional Hospital Bamenda (RHB) and the 
Medicalized Health Centre Nkwen (MHCN). The choice of this District was 
based on the fact that it is a cosmopolitan area, has the highest records in terms 
of deliveries, easy accessibility within the District, as well as for security reasons 
vis-a-vis the socio-political climate of the Northwest Region. 

2.3. Study Period  

This study was carried out over a period of three months; from the 31st Decem-
ber 2017 to 31st March 2018.  

2.4. Study Population  

This study was a hospital based study carried out in two randomly selected hos-
pitals (through balloting) within the Bamenda Health District of the in North- 
West Region. The study was limited to primigravidae women giving birth within 
these facilities.  

2.5. Selection Criteria  
2.5.1. Inclusion Criteria 
○ All primigravidae women giving birth within the two health facilities in the 

BHD. 
○ All primigravidae women giving birth within the study setting who consent 

to participate in the study. 

2.5.2. Exclusion Criteria 
○ All multigravidae women giving birth within the study setting. 
○ All primigravidae women giving birth within the study setting who refused 

consent or assent to participate in the study.  
○ All primigravidae women within the study setting on anticoagulant therapy. 

2.6. Sampling Method  

A consecutive non-probability sampling method was used to enroll all those who 
met the inclusion criteria into the study. 
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Sample Size Estimation 
This was calculated using the Lorentz formula: 

( )2 21s z p p d= −    

where;  
 s = minimum sample size required.  
 z = degree of precision corresponding to 95% CI (1.96).  
 p = an estimate of the proportion of the study (prevalence).  
 d = degree of accuracy (5% margin of error).  

Confidence interval = 5%, Therefore d = 0.05.  
 Confidence level = 95%.  

Predicted proportion (p) = 10% (mean prevalence of PPH in primips in some 
Sub Saharan Africa countries) [7] [8] [9].  
 Therefore s = (1.96)2(0.1)(1 − 0.10)]/(0.05)2 = 138.3  

Therefore, a minimum of 138 persons was required to carry out the study.  

2.7. Study Procedure  
2.7.1. Participant Enrolment  
○ Recruitment of participants was done by the principal investigator and re-

search assistants. 

2.7.2. Quantification of Blood Loss  
 Quantification of blood loss was done by Visual estimation (VEBL) and/or 

sometimes direct collection of blood through a standard measuring jar with 
caesarean deliveries: this was done through the following procedures; blood 
loss was measured from the time of delivery until the mother was transferred 
to postnatal care (averagely about 4 hours duration). Immediately after the 
cord was clamped and cut, the blood collection was started with the use a flat 
bedpan under the buttocks for a woman delivering on a bed, or bowl for a 
woman delivering on a delivery table, or graduated measuring jar/cylinder 
for CS deliveries. In all scenarios, soiled sheets with blood were assessed with 
the aid of standard charts. Two methods were employed in order to improve 
upon the reliability of the results.  

2.8. Data Collection  

The data collection tools consisted of a standardized questionnaire and an ob-
servational guide. These consisted of questions on socio-demographic characte-
ristics of the study participants and questions on obstetric events related to PPH. 
The questionnaire was pre-tested on randomly selected individuals from the 
Labour room and Post-natal unit of St Patrick Medicalized Health Centre—Bin- 
shua, Nkambe District, found about 68 km from the study site. These individuals 
did not participate in the main study. Pre-testing of the questionnaire was to as-
sess clarity/understandability, ambiguity, reliability, sensitivity of the subject 
matter and for acceptability.  

The data was collected through a face to face interview conducted by the re-
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searcher and other trained collectors like health personnel schooled on the study 
subject. The study subject was explained to the participants and all those who 
meet up with the inclusion criteria recruited, questioned and their form filled. 
Recruitment was from the Labour and delivery room of the selected health facil-
ities.  

Collected data was inputted into a data entering sheet on Microsoft Excel 2016 
from where it was retrieved and analyzed using SPSS 23.  

2.9. Data Analysis 

The questionnaire was checked for completeness and consistency, and the data 
were entered into the statistic software Epi Info version 7 for different analysis. 
In addition, the software Microsoft excel was used to design the different tables 
and figures for the presentation of the result. Descriptive statistics (frequencies, 
mean and standard deviation) were used to tabulate and describe the data. Chi- 
Squared test was used for comparisons of categorical variables. A P-value < 0.05 
was considered statistically significant. 

2.10. Ethical Consideration  

 A protocol was written, corrected by supervisors before it was then defended 
in front of a jury assigned by the faculty. Corrections made thereafter.  

 Ethical clearance was then applied for and obtained from the Institutional 
Ethics Committee for Research on Humans of the University of Bamenda.  

 An authorization was obtained from the Director/CMO of the different Hos-
pitals and as well from the Regional Delegation for Public Health for North 
West Region before the start of data collection in the different health facili-
ties.  

 Informed consent. A detailed information of the study procedure was made 
known to the participants and consent obtained. Participation in the study 
were entirely voluntary and participants had the right to withdraw from the 
study at any time without any consequence regarding their future care in the 
hospital.  

 Confidentiality, names of participant were not collected during the study as 
only codes were used so as to ensure confidentiality of information.  

 Benefits, participants benefited from knowledge on PPH (primary or second-
ary), risk factors and prevention counselling.  

 The investigator also educated the participants on the basics of PPH and its 
management and answered any questions the participants had.  

 Results of this study will be made available to health authorities. The infor-
mation might then be used in the improvement of the quality care and policy 
making, as far as PPH is concern.  

3. Results and Discussion  
3.1. Results  

During the study period, 221 clients were approached; 210 consented to the 
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study, 3 (minors) either denied assent or consent and 8 did not consent at all to 
the study. 11 were therefore excluded giving a respondent rate of 95.02%.  

Of the 210 who consented to the study; 2 (0.95%) refused exposing their pads 
after delivery for VEBL. These 2 clients were excluded from further study leaving 
us with 197 participants. Reasons for exclusion here was because, results of total 
EBL were inconclusive, meaning further investigations had to be done to deter-
mine if they had PPH or not. This was beyond the scope of the study (Figure 1).  

3.1.1. Socio-Demographic Data of the Study Population  
Table 1 presents the socio-demographic data of the study population. From the 
table, with regards to age, majority of the respondents were those of age 20 - 30 
years (69.0%), followed by those aged > 30 years (24.4%) and the least were those 
aged < 20 years (6.6%).  

For marital status, 73.6% of the respondents were married, while 24.9% were 
single. A small proportion of 1.5% indicated their marital status as others (either 
widows or widowers).  
 
Table 1. Socio-demographic characteristics of participants. 

Characteristic Sampled size (N) Percentage (%) 

Age (Years) 
  

<20 13 6.6 

20 - 30 136 69.0 

>30 48 24.4 

Total 197 100.0 

Marital status 
  

Married 145 73.6 

Single 49 24.9 

Others 3 1.5 

Total 197 100.0 

Level of education 
  

University education 81 41.1 

High school 60 30.5 

Secondary education 36 18.3 

Primary education 20 10.1 

Total 197 100.0 

Religion 
  

Christian 188 95.4 

Muslims 9 4.6 

Total 197 100.0 
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Figure 1. Flow chart showing study participants recruitment. 
 

For level of education, majority of the respondents giving birth in the two 
hospitals within the BHD had attained university education (41.1%), 30.5% had 
attained High school education and 18.3% had attained Secondary school educa-
tion. The least in this category of respondents were those who had attained Pri-
mary school and this stood at 10.1%. With respect to religion, 95.4% of the res-
pondents were Christians, while 4.6% were muslim faithful.  

Figure 2 presents the occupational status of the respondents of the two hos-
pitals in the BHD. Majority of the respondents were unemployed (37.6%), 35.0% 
admitted that they were employed and 27.4% were students.  

Figure 3 is a bar chat which shows the different divisions of origin of the res-
pondents. From the figure below, 44.7% of the population originated from Me-
zam, 8.9% from Momo, 6.8% from Boyo, 6.3% from Bui, 5.3% from Donga 
Mantung, 3.3% from Ngoketungia Division, 1.6% from Menchum Division and 
5.3% from others (out of the NW Region).  

Figure 4 is a pie chat indicating the family income levels of the respondents. 
From the figure, 45.7% had no defined income, 27.4% had irregular incomes and 
26.9% had regular incomes.  

3.1.2. Prevalence of PPH in the BHD  
1) Prevalence of PPH  
Table 2 indicates the prevalence of PPH as per the study. From the table, out 

of 197 participants, 14 cases of Postpartum Haemorrhage (PPH) were diagnosed, 
with a prevalence of 7.1% of the total sampled size.  

2) PPH According to the Socio-Demographic Characteristic  
Table 3 below presents the results that were obtained when the prevalence of 

PPH was computed with the socio-demographic data of the respondents of the 
study area.  

It shows that prevalence of PPH according to age were dominated by those of 
the ages 20 - 30 years (57.1%), followed by those aged > 30 years (28.6%) and 
those aged < 20 years were the least with a valid percentage of 14.3%. The result 
shows that there is no significant association between PPH prevalence and ages 
of the respondents.  

Still from Table 3 with regards to marital status, 71.4% of respondents with 
PPH were married, while 28.6% were single. The result also indicates that there  
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Figure 2. Occupational status of participants. 
 

 

Figure 3. Division of origin of participants. 
 

 

Figure 4. Family income of participants. 
 
Table 2. Prevalence of PPH. 

Variable N % 

PPH 14 7.1 

No PPH 183 92.9 

Total 197 100.0 
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Table 3. Prevalence of PPH computed with the socio-demographic data of the respon-
dents of the study area. 

Variable 
PPH 

(n = 14) 
No PPH 
(n = 183) 

Pearson 
Chi-Square 

P value 

Age (Years) 
    

<20 (14.3%) (6.0%) 
  

20 - 30 (57.1%) (69.9%) 1.77 0.413 

>30 (28.6%) (24.1%)  
 

Total (100%) (100%) 
  

Marital status 
    

Married (71.4%) (73.8%) 
  

Single (28.6%) (24.6.6%) 0.322 0.851 

Others (0.0%) (1.6%)   

Total (100%) (100%) 
  

Education Status* 
    

Primary school (21.4%) (9.3%) 
  

Secondary school (42.9%) (16.4%) 10.14 0.017 

High school (7.1%) (32.2%)   

University (28.6%) (42.1%)   

Total (100%) (100%) 
  

Religion 
    

Christian (100.0%) (95.1%) 0.721 0.396 

Muslims (0.0%) (4.9%)   

Total (100%) (100%) 
  

 
is no significant association between PPH and marital status at probability level 
P ≤ 0.05.  

According to educational status of the respondents with PPH, majority were 
those who had attained secondary education (42.9%), followed by those who had 
attained university education (28.6%) and those who had attained primary edu-
cation (21.4%). The least in this category were those who had attained high school 
education (7.1%). There was a significant association between respondents with 
PPH and educational status at 5% probability with a Pearson Chi-Square of 10.14 
and a P-value of 0.017.  

According to occupational status, 42.9% of respondents with PPH were em-
ployed, 35.7% were unemployed and 21.4% were students. Finally, with regards 
to religion, all of those who had PPH were Christians (100%). These results were 
not significant at 5% probability.  

3) Prevalence of PPH According to Health Facility  
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Table 4 below presents the prevalence of PPH according to the two different 
health facilities in the BHD. It shows a prevalence of 8% in MHCN with a 38.1% 
study population, compared to 6.6% in the RHB with a 61.9% respondent popu-
lation.  

4) Number of Antenatal Care (ANC) and Gestational Age at Booking  
Table 5 below indicates the relationship that exists between PPH with ante-

natal care and gestational age of the respondents of two hospitals in BHD.  
From the table, out of the 197 respondent who attended ANC, 25.9% attended 

less than four ANC, while 74.1% had at least four ANC as recommended by 
WHO. For respondents who had PPH, 28.6% had less than 4 ANC’s, while 71.4% 
had a minimum of 4 ANCs. There was no significant relationship between num-
ber of ANC and PPH at a probability of P ≤ 0.05.  

With regards to “gestational age at booking” of the respondents, for those who 
had PPH, 76.9% booked at 12 - 24 weeks, followed by those who booked at <12 
weeks (15.4%) and then >30 weeks (7.7%). The mean gestational age at booking 
was 15.6 weeks, maximum 41 weeks and minimum 8 weeks with a standard devi-
ation of 4.57. There was a significant association between PPH and gestational 
age at booking at 1% probability level with Pearson Chi-Square value of 14.42 
and a P-value of 0.01.  
 
Table 4. Prevalence of PPH according to health facility. 

Health Area 
POPULATION 

(n = 197) 
PPH 

(n = 14) 
No PPH 
(n = 183) 

MHCN 75 (38.1%) 6 (8%) 69 (92%) 

RHB 122 (61.9%) 8 (6.6%) 114 (93.4%) 

Total 197 (100%) 14 (100%) 183 (100%) 

 
Table 5. Number of antenatal care visits and gestational age at booking of participants. 

Variable 
PPH 

(n = 14) 
No PPH 
(n = 183) 

Pearson 
Chi-Square 

P value 

N˚ of ANC Attended 
    

<4 4 (28.6%) 41 (25.7%) 
0.057 0.812 

≥4 10 (71.4%) 136 (74.3%) 

Total 14 (100%) 183 (100%) 
  

Gestational age at booking** 
    

<12 2 (15.4%) 18 (10.0%) 
 

14.42 
 

0.001 
12 - 24 10 (76.9%) 162 (90.0%) 

>30 1 (7.7%) 0 (0.0%) 

Total 14 (100%) 183 (100%)   

** Significant at 1% probability (P ≤ 0.01), N˚: Number. 
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3.1.3. Risk Factors Associated to PPH in the Study Area  
1) Labour and Child Birth  
Table 6 below presents a comparative analysis between respondents with PPH 

and those without PPH using the variables: induction of labour, duration of la-
bour in hours, augmentation of labour with oxytocin and the methods of deli-
very.  

Out of the 197 women giving birth at the two hospitals within the BHD, 13 
(6.6%) had induction of labour. Among the 13 women, 7 (53.8%) had PPH, while 
6 (46.2%) had no PPH. This result was significant at P ≤ 0.01 with a Pearson 
Chi-Square (X2) value of 46.06.  

For duration of labour, those with labour duration < 12 hours (71.4%) were 
more likely to developed PPH as compared to those with labour durations 12 - 
24 hours (21.4%) and >24 hours (7.2%). There was a significant relationship 
between PPH and duration of labour with a Pearson Chi-Square (X2) value of 
31.13 and a P-value less than 0.001.  
 
Table 6. Labour and delivery history of participants. 

Variable 
PPH 

(n = 14) 
No PPH 

Pearson 
Chi-Square 

P value 
(n = 183) 

Induction of labour** 
    

Yes 7 (50.0%) 6 (3.3%) 
46.06 <0.001 

No 7 (50.0%) 177 (96.7%) 

Total 14 (100%) 183 (100%) 
  

Duration of labour** 
    

<12 10 (71.4%) 27 (15.1%) 

31.13 <0.001 12 - 24 3 (21.4%) 151 (83.8%) 

>24 1 (7.2%) 2 (1.1%) 

Total 14 (100%) 183 (100%) 
  

Augmentation with Oxytocin* 
    

Yes 9 (64.3%) 50 (32.2%) 
5.91 0.015 

No 5 (35.7%) 124 (67.8%) 

Total 14 (100%) 183 (100%) 
  

Method of delivery** 
    

NVD 8 (57.1%) 148 (80.9%) 

53.37 0.001 
CS 2 (14.3%) 35 (19.1%) 

Vacuum 3 (21.4%) 0 (0.0%) 

Forceps 1 (7.2%) 0 (0.0%) 

Total 14 (100%) 183 (100%) 
  

** Significant at 1% probability (P ≤ 0.01), * Significant at 5% probability (P ≤ 0.05). 
NVD: Normal Vagina Delivery, CS: Caesarean section. 
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For respondents with PPH, 64.3% had augmentation of labour with oxytocin, 
while 35.7% did not have any augmentation of labour. There was significant as-
sociation at 5% probability level (P-value = 0.015) with a Pearson Chi-Square (X2) 
value of 5.91. Thus, this result shows that pregnant women with labour augmen-
tation with oxytocin are more likely to develop PPH.  

Among the women who had PPH, majority delivered through NVD (57.1%), 
followed by CS (14.3%) and Vacuum (21.4%). The least in this category of 
means of delivery with PPH was Forcep which stood at 7.1%. There was signifi-
cant association at 1% probability level (P-value ≤ 0.001) with a Pearson Chi- 
Square (X2) value of 53.37. Thus, this result shows that women with NVD are 
more likely to develop PPH (Table 7).  

2) Risk Factors According to Socio-Demographic Characteristic and Health 
Area  

The table below indicates the Pearson Chi-square values gotten when a biva-
riate analysis was done between the risk factors (hypertensive disorder, induc-
tion of labour, augmentation of labour with oxytocin, retain products, Echogra-
phy findings, duration of labour, method of delivery and birth weight) and so-
cio-demographic characteristics of the study area (Table 8).  

From the bivariate analyses above, a number of risk factors emerged as signif-
icant determinants when compared with HF. The results show that induction of 
labour, Echography findings and Labour duration had a significant association 
with HF at 1% probability level and there was also a significant relationship be-
tween HA and birth weight at 5% probability level.  
 
Table 7. Hypertensive disorders, retain products, tears and lacerations associated with 
PPH. 

Variable 
PPH 

(n = 14) 
No PPH 

Pearson 
Chi-Square 

P value 
(n = 183) 

Hypertensive disorder** 
    

Yes 0 (0.0%) 12 (6.6%) 
13.99 

 
0.001 No 14 (100.0%) 171 (92.3%) 

Total 14 (100.0%) 183 (100.0%) 
  

Tears or lacerations 
    

Yes 8 (57.1%) 77 (42.1%) 
1.203 0.273 

No 6 (42.9%) 106 (57.9%) 

Total 14 (100.0%) 183 (100.0%) 
  

Retained products* 
    

Yes 4 (28.6%) 17 (9.3%) 
5.08 0.024 

No 10 (71.4%) 166 (90.7%) 

Total 14 (100.0%) 183 (100.0%) 
  

** Significant at 1% probability (P ≤ 0.01); * Significant at 5% probability (P ≤ 0.05). 
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Table 8. Risk factors according demographic characteristic and health facility. 

Variable 
Hypertensive 

Labour 
Induction 
Products 

Augmentation 
Findings 

Retained 
Duration 

Echography 
Findings 

Birth Weight 
Method of 
Delivery 

Birth 
Disorder 

Health Facility 2.45 8.91** 7.53 2.64 13.48** 14.60** 6.76 9.88* 

Age 16.86** 2.17 8.69* 4.66 11.02 10.37* 12.50 39.03** 

Marital status 0.56 3.48 6.02* 1.45 4.16 17.49** 3.94 2.78 

Education 4.26 5.64 0.81 7.56 16.31 24.19** 21.92** 45.12** 

Religion 12.26** 0.67 0.01 1.07 16.41** 1.35 1.44 19.52** 

Occupation 3.01 2.57 4.34 2.32 5.27 5.33 4.79 16.45* 

** Significant at 1% probability (P ≤ 0.01), * Significant at 5% probability (P ≤ 0.05). 
 

Significant associations could also be observed at 1% probability levels be-
tween the risk factors: hypertensive disorder and birth weight; and age of the 
respondents. The results further show that duration of labour and augmentation 
of labour with oxytocin had a significant relationship with age.  

Also, labour duration has a significant relationship with marital status at 1% 
probability, likewise augmentation too at 5% probability.  

Birth weight, method of delivery and duration of labour were all found to be 
significantly associated with education level at 1% probability.  

Hypertensive disorders, echography findings and birth weight also had a sig-
nificant association with religion at 1% probability level. Significant relationship 
at 5% probability could also be noted between birth weight and occupation.  

3.1.4. Management of PPH in Primigravidae within the Study Setting  
12 (85.7%) of case management began with non-pharmacological methods. All 
the cases had a pharmacologic management e.g. IM or IV oxytocin and a syste-
matic administration of sublingual or Intra rectal Misoprostol to all parturient at 
the level of the RHB. 2 (14.3%) of PPH cases had a blood transfusion and 1 
(9.1%) had a measure surgery without hysterectomy. There was no case man-
agement that led to a hysterectomy (Figure 5).  

3.1.5. Outcomes 
Of the 14 participants who were diagnosed with primary PPH, 10 (71.4%) had a 
normal recovery. Four (28.6%) had hypovolemic shock, 3 (21.4%) were trans-
fused whole blood, 1 (7.1%) had a major surgery, and zero maternal dead as seen 
on Table 9. 

3.2. Discussion 

The aim of this study was to assess the factors associated with postpartum hae-
morrhage in primigravidae women giving birth in two hospitals within the Ba-
menda Health District, Cameroon. 
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Figure 5. Management approaches of PPH in primigravidae within the study setting. 
 
Table 9. Outcomes. 

H/F Normal Hypovolemic Blood Major 
Death Recovery shock 

transfusion Surgery 

(N = 14) % 10 (71.4%) 4 (28.6%) 3 (21.4%) 1 (7.1%) 0 

3.2.1. Prevalence of Primary PPH 
The prevalence of primary PPH amongst primigravidae women giving birth 
within the two hospitals in the BHD was 7.1%. This prevalence is less than the 
10% and 24.4% reported in Scotland, USA and Nigeria respectively [6] [7]. This 
shows that there is a significant decrease in the prevalence of postpartum he-
morrhage in primigravidae within our study setting. A lower prevalence of 0.8% 
was reported by some researchers in Soroka University Medical Centre, Israel 
[4]. Also, a 3.5%, and 1.1% prevalence was reported in some studies conducted 
in Yaounde (Central Hospital and Gynaco-obstetric and Paediatric Hospital) 
Cameroon [8] [9]. However, a similar prevalence of 7.0% was obtained in Swe-
den [5]. These differences in prevalence of PPH is probably due to the methods 
used in quantifying blood loss after delivery, the setting of these studies and the 
inclusion of only singleton gestations (exclusion of multiple gestations) and pri-
miparous women in others.  

Comparatively, the prevalence of PPH in this study was found to higher in 
MHCN Nkwen 8% than in the RHB with 6.6%. This could be due to the fact 
that, RHB a tertiary and University teaching hospital has a better technical plat-
form; (human resource, infrastructure and equipment) and the systematic ad-
ministration of Misoprostol postpartum to all parturient.  

Above all, Visual evaluation of blood loss could lead to an underestimation of 
postpartum blood loss by 89% [29]. The clinical importance of this underestima-
tion cannot be overemphasized as it could explain why PPH is still associated 
with a high maternal morbidity and mortality worldwide because of late inter-
vention strategies [28]. 
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3.2.2. Aetiologies of PPH and Risk Factors 
1) Uterine Atony 
Uterine atony was the most common cause of PPH in 8 (57.1%) cases. This 

value was lower than the 70% reported by Naama et al. [4] and the 62.5% re-
ported by Halle-Ekane et al. in Bonassama [10]. This difference could have come 
from the fact that, the study populations just as the setting are different. That is, 
primiparous and primigravidae women respectively. However, this is higher 
than that of Sango et al. in HGY where uterine atony accounted for 51.06% of 
cases of primary PPH. On the other hand, our result was comparable to the 
60.7% obtained in Nigeria [7]. Uterine atony remains a major public health issue 
as it is the main cause of primary postpartum hemorrhage. The risk factors asso-
ciated with uterine atony were: multiple gestation, augmentation, induced la-
bour, prolonged labour and macrosomia as documented in other studies [4] [5] 
[6] [7]. 

2) Trauma  
Obstetrical lacerations were among the primary cause of PPH in 57.1% of 

cases as compared to 7.7% and 37.7% in Naama B. et al. and Halle-Ekane et al. 
respectively [4] [10] study. Genital tract trauma at delivery was associated with a 
Pearson Chi square 1.0203 and a P value of 0.273. Uterine rupture, cervical and 
vaginal tears and perineal tears are all associated with an increased blood loss at 
normal vaginal delivery.  

No case of episiotomy was associated with primary PPH in this study popula-
tion. The risk factors for obstetric laceration were precipitate labour and macro-
somia or breech deliveries.  

3) Tissue  
Retained products accounted for 28.6% of PPH cases. This is less than the 

48.3% reported by Sheiner et al. [40] and the 62.3% reported by Halle-Ekane et 
al. in Bonassama [10]. However, this is higher than that of Magann et al. where 
uterine atony accounted for 37.1% of cases of primary PPH [35]. Our selective 
participants of primigravidae as opposed to the general (multips and primips) 
and primiparous population respectively in the other studies might have ac-
counted for the difference, likewise the study setting. Retained product had a 
significant association with PPH at 5% probability.  

4) Thrombin  
Coagulation defects which could be acquired or congenital bleeding diatheses 

may be associated with thrombocytopenia and/or hemostatic defects. Acquired 
causes include severe preeclampsia, HELLP syndrome, abruptio placentae, fetal 
demise, amniotic fluid embolism, and sepsis. Consumptive coagulopathy may de-
velop in women with severe hemorrhage. However, none of the above was rec-
orded within the study duration.  

3.2.3. Management Approaches  
Different measures were applied in the management of PPH cases. In most of 
them, more than one measure was applied. Majority of the times, non-pharma- 
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cologic management (uterine massage, manual uterine review, etc.) always pre-
ceded any other. 85.7% of case management began with non-pharmacological 
methods. All the cases had a pharmacologic management e.g. IM or IV oxytocin 
and a systematic administration of Misoprostol to all parturient at the level of 
the RHB. 14.3% of PPH cases had a blood transfusion. This is less than the 54% 
reported in the WOMAN trial [41]. This can be due to the non-availability of a 
blood bank in some health facilities and the involvement of only primigravidae 
in our study. 9.1% had a measure surgery without hysterectomy. There was no 
case (0.00%) with management that led to a hystectomy. This was less than the 
3.5% and 2.5% reported in some studies in the US [24] [41]. 

Initial management of postpartum hemorrhage included fundal massage, place-
ment of large bore intravenous lines and bladder catheter, crystalloid infusion, ad-
ministration of uterotonic agents, and transfusion of blood products as needed.  

Secondary management then followed whenever these measures did not con-
trol hemorrhage. This included the following sequence of interventions: assess-
ment for and repair of lacerations (if present), removal of retained placenta, clot 
and/or fetal membranes.  

Laparotomy was indicated for management of uterine atony unresponsive to 
more conservative interventions or if intraabdominal hemorrhage was suspected.  

Hysterectomy came as a last resort, but was not delayed in women who had 
disseminated intravascular coagulation and require prompt control of uterine he-
morrhage to prevent death.  

3.2.4. Maternal Outcomes 
Of the 14 participants who were diagnosed with primary PPH, 10 (71.4%) had a 
normal recovery. Four (28.6%) had hypovolemic shock, 3 (21.4%) were trans-
fused whole blood, 1 (7.1%) had a major surgery, and 0.0% died. The preva-
lence of hypovolemic shock due to severe PPH was higher than the 7.1% re-
ported in Hopital General Yaoundé [23]. The 0.0% maternal death recorded in 
this study is high and doubles the 0.7% reported in Hopital General Yaoundé 
[23] because the latter study was carried out in a tertiary center with better fa-
cilities and trained personnel. Other reasons which could account for the low 
mortality in this study was; early referral, and selected primigravidae popula-
tion.  

3.3. Study Limitation 

This study was carried out in an urban setting and in two hospitals within the 
Bamenda Health District; thus, the results could not be generalized to the whole 
population of the Region nor the District. However, it gave an insight into the 
problem.  

We used a consecutive non-probability sampling method. Which means the 
condition was not evenly distributed in our sampled participants. This could 
have under or overestimated our results. 

Our study was carry out in a secondary and tertiary level facilities. This may 
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have underestimated our results since these centers have a better technical plat-
form than many others.  

VEBL was the method used in the quantification of blood loss. This method is 
very subjective as has been shown to underestimate blood loss by 40% to 50% 
compared to objective/laboratory measurements.  

4. Conclusions 

The prevalence of PPH in primigravidae women was 7.1% in two hospitals in the 
BHD. This value was considered high given that approximately 1 out of every 14 
participants in our sample population had PPH.  

PPH in primigravidae women was associated with uterine hypotonia, retained 
products, genital lacerations, labour induction, duration, mode of delivery, ma-
crosomia, fibroids and multiple gestation, as these were very significant risk fac-
tors (at 5% probability (P ≤ 0.01) recognized in our study population. The main 
causes of post-partum hemorrhage were uterine atony and obstetric lacerations.  
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