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Abstract 
WHO defines maternal mortality as any death of a woman occurring during pregnancy or 
within 42 days of its termination or after delivery. Our aim was to study the factors 
associated with the occurrence of maternal deaths in the West Region of Cameroon 
between 2020 and 2022. 
This was a case-control study. Cases consisted of maternal deaths that occurred during the 
study period. The controls for their part were made up of women who normally gave 
birth in the same health facilities from which the cases came and during the same period 
as the cases. The only exposure criterion being the status of death. The data useful for our 
investigation were collected respectively with the investigation sheets, audit reports and via 
interviews with the heads of the health facilities where the maternal deaths occurred with 
a view to considerably reducing information bias. Analysis were done with IBM-SPSS 25 
and RStudio 2023.03.0. 
The West Region of Cameroon recorded 161 maternal deaths between 2020 and 2022. 
67% of them were housewives. The most frequently identified causes were haemorrhage 
(ante-, per- and post-partum), followed far behind by complications and sepsis, with 
respective 42.2%, 12.4% and 10.6%. Slightly more than one child out of 10 had an 
abnormal presentation. Nearly 50% had a short labor (less than 10 hours), the partograph 
was used in 38% of the women, and the GATP practiced in 50.1% of them. Abnormal 
presentation of the fetus (aOR = 2.7 (95% CI: 1.4 – 5.1), p=0.002), failure to use the 
partograph (aOR = 4.4 (95% CI: 2 .6 – 7.4), p<0.001), the fact of not having an economic 
activity (aOR = 1.7 (95% CI: 1.0 – 2.7), p = 0.033), the fact of having taken less than 2 
doses of VAT ( aOR = 2.8 (95% CI: 1.8 – 4.4), p<0.001) and the absence of practice of  
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GATP (aOR = 1.6 (CI 95%: 1.0 – 2.6), p=0.040) were identified as factors that 
significantly favored the occurrence of maternal deaths. 
Several factors negatively influence the occurrence of maternal deaths in the West Region. 
Operational strategies such as continuous training of maternity ward staff, and the 
establishment of systematic maternal death audits and review meetings should be 
implemented to reduce and control these risk factors. 

INTRODUCTION 
WHO defines maternal mortality as any death of a woman that occurs during pregnancy 
or within 42 days of its termination [1]. 
Maternal mortality is one of the most important health indicators in many countries, and 
is a frequent topic of discussion during global health meetings [2]. 
The evaluation of the application of new WHO recommendations in terms of frequency 
and timing of antenatal consultations in Cameroon revealed that; women who started 
prenatal consultations during the first trimester of pregnancy and who had at least eight 
(08) contacts with health personnel before delivery received all the interventions planned 
for pregnancy monitoring [3]. About half of pregnant women do not start antenatal care 
at the start of the first trimester, mainly due to large family size, low monthly income and 
long distance to hospital [4]. 
Worldwide in 2020, daily, about eight hundred (800) women died from preventable 
causes related to pregnancy and childbirth. A maternal death occurred almost every two 
minutes in the same year. Between 2000 and 2020, the maternal mortality ratio (the 
number of maternal deaths per 100,000 live births) is around 34%. Nearly 95% of 
maternal deaths occurred in low- and middle-income countries. Care by skilled health 
professionals before, during and after childbirth saves women and newborns [5]. 
Cameroon is one of the countries where maternal, newborn and child health indicators 
remain alarming despite the commitments made and the actions carried out. Indeed, 
Cameroon has subscribed to several international commitments since the International 
Conference on Population and Development (ICPD) 1994, including the Millennium 
Development Goals (MDGs) in 2000. In the same vein, following the initiative of the 
African Union, Cameroon joined the movement of the Campaign for the Acceleration of 
the Reduction of Maternal and Neonatal Mortality in Africa (CARMMA) in 2010. As 
part of its strategic plan 2014-2020, the Program has set itself the general objective of 
reducing maternal deaths by 29%, i.e. from 782 to 557 per 100,000 live births; infant and 
child deaths by 27%, i.e. from 122 to 9 per 1000 live births; and neonatal deaths by 23%, 
i.e. from 31 to 24 per 1000 live births by 2020 [6]. 
Differences in terms of maternal mortality exist in Cameroon depending on the Regions. 
Age, parity and educational level are associated with maternal mortality in Cameroon. 
Distance to health facility was significant in the North region, while ethnicity and 
domestic violence were associated with maternal mortality in the South region [7]. 
A community-based case-control study conducted in the North West Region, MEZAM 
Department reveals that postpartum haemorrhage, unsafe abortion and hypertensive 
disorders of pregnancy were the leading causes of maternal death [8]. 
The review of factors associated with Maternal Mortality shows that at the Gyneco-
obstetrics Hospital of Yaoundé, Cameroon, the only independent significant factor  
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associated with maternal death from uterine rupture after multivariate analysis was 
coagulopathy p=0.040 [1]. Considering the cases that occurred in this health facility and 
the Yaounde Central Hospital, the main causes were haemorrhage (49%), followed by 
hypertensive diseases and their complications (21.2%), maternal mortality was associated 
with 50%. Cases of fetal or neonatal death (57.4% in YCH vs 28.3% in YGOPH, P < 
0.001) [9]. At the Laquintinie Hospital in Douala, the prevalence survey on maternal 
deaths that occurred between 2011 and 2016 shows that the age group of 25-30 years was 
the most affected (33.1%), with a mean age of 29.26 ± 6.1 years. Housewives (51.6%), 
single ladies (73.6%) women with primary education 54.3% being the most affected. 
Hemorrhage was the leading direct cause of death (67%) followed by complications of 
hypertensive disease (14.1%). Malaria and HIV infection were the main indirect causes 
[10]. At the Yaounde University Teaching Hospital, the lack of prenatal care was the only 
risk factor associated with maternal death observed [OR=78.33; IC: (8.66-1802.51)] [11]. 
In the Greater Accra Region of Ghana, incomes (p=0.023), primary (p=0.035) and 
secondary (p=0.002) education and health insurance (p=0.008) were significantly 
associated with maternal mortality. However, for survival outcomes, health insurance 
(p=0.003), antenatal care (p=0.001) and presence of a skilled birth attendant at delivery 
(p=0.020) were significant factors [12]. 
In rural areas with high HIV prevalence in South Africa, HIV and TB were responsible 
for 31% of maternal deaths recorded during a 14 years longitudinal cohort study [2]. 
A systematic review of studies published from 2015 to 2020 on the causes of maternal 
deaths recorded in Sub-Saharan Africa shows that the main causes of death (proportions 
and 95% confidence intervals (CI)) were obstetric haemorrhage: 28.8% (95% CI = 
26.5%-31.2%), hypertensive disorders during pregnancy: 22.1% (95% CI = 19.9%-24.2%), 
non-obstetric complications: 18.8% (95% CI = 16.4% 21.2%) and pregnancy-related 
infections: 11.5% (95% CI = 9.8%-13.2%) [13]. 
According to a critical review of the determinants of maternal mortality in Cameroon, 
maternal age, parity, postpartum haemorrhage, unsafe abortion, domestic violence, 
hypertensive disorders of pregnancy, severe malaria, HIV/AIDS, inadequate prenatal care, 
pre-existing comorbidities, place of delivery, level of education, qualification of care 
providers, delay in arrival at health facilities, ectopic pregnancy, placenta previa, anemia, 
pneumonia, heart disease, number of prenatal visits <4, unemployment, socioeconomic 
status, lack of prenatal care, been referred, past preterm births, grand multiparity and 
distance to health facilities have been identified as critical determinants of maternal 
mortality. This critical review has established that the literature assessing determinants of 
maternal mortality in Cameroon is sparse and very poor. The rising level of maternal 
deaths indicates a growing problem for maternal health in Cameroon. If this persists, 
Cameroon risks missing its maternal mortality reduction target [14]. 
 
MATERIAL AND METHODS 
This was a case-control study involving of studying the factors associated with the 
occurrence of maternal deaths recorded in the West-Cameroon Health Region between 
January 2020 and December 2022. 
The cases were made up of all maternal deaths that occurred both within health facilities, 
but also in the community and which were subject to a preliminary investigation, then an 
audit. 
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The controls were made up of women who normally gave birth in the same health 
facilities and during the same period as the cases. The only exposure criterion being the 
status of death. 
The useful data for our investigation were collected respectively from the investigation 
sheets and audit reports available at the Family Planning and Reproductive Health Service 
of the West Regional Delegation of Public Health. 
The data were supplemented with information collected by interview with the managers 
of the health facilities which recorded the maternal deaths with the aim of considerably 
reducing information bias. 
The analyzes consisted, on one hand, of the descriptions of qualitative and quantitative 
variables, with the distribution between the subgroup of dead women (maternal death) 
and that of living women; and on the other hand, in the study of the associations 
between: sociodemographic factors, obstetric history, pregnancy experience, characteristics 
and outcomes of childbirth; and the occurrence of maternal deaths. The descriptive 
analyzes were presented by absolute and relative numbers (qualitative variables), by means, 
standard deviations or medians, and the first and third quartiles (quantitative variables) as 
appropriate, in frequency tables. Graphs chosen according to the nature and constitution 
of the variables were used to highlight the frequencies. Comparisons of means and 
medians were made using the Student t-test or the Mann-Whitney test, as appropriate. 
Interpretations were made at the 5% threshold. 
Associative analyses were carried out using Chi2 tests of independence firstly, and 
secondly using univariate and multivariate binary logistic regressions. The Chi2 tests were 
carried out at the same time as the distributions of the different dimensions and various 
factors considered by this study. In order to have an overview of the trend between the 
said factors and the occurrence of maternal deaths. For the variables whose distributions 
did not satisfy the conditions of the Chi2 test, in particular due to the reduced numbers, 
Fisher tests were carried out. Binary logistic regressions were univariate first, and assessed 
by crude odds ratios (cOR), 95% confidence intervals (95% CI) and p-values. 
Subsequently, the variables whose p-values were significant at the 15% threshold were 
admitted into the multivariate models, in turn assessed by adjusted odds ratios (aOR), 
95% confidence intervals (95% CI ) and p-values. The results were interpreted at the 5% 
threshold. Before proceeding with the construction of the multivariate models, the 
collinearity between the different eligible variables was studied (study of multicollinearity). 
Based on the results of the multicollinearity study, two regression models were 
constructed for each category of factors. The quality of the multivariate models was 
assessed by the Akaike Information Criteria (AIC). 
Analyses were carried out with IBM-SPSS 25 and RStudio 2023.03.0. 

RESULTS 
In our study, we went through 483 records of women seen in maternity services in the 
West region between 17 and 45 years old, with 161 deaths (1 woman out of 3). As shown 
in Table 1 , more than half of the women were housewives (67%). We also noted the 
presence of about 3% of girls in school (secondary and higher). The large majority were 
married (87%) and aged between 25 and 35 years old (55%).The mean age was 32.3 
(±6.3) years [95% CI: 31.7 years - 32.8 years], with a significant difference between the  
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group of deceased women and that of living women (31.4 ± 6.5 years vs 32.7 ± 6.2 years; p 
= 0.03). 

Table 1 : Sociodemographic characteristics of women surveyed in the West region between 2020 and 2022 

Geographic distribution (health districts) and circumstances (causes and locations) of 
maternal deaths 
At the end of this study, 161 maternal deaths were recorded in the West region. The most 
frequently identified causes were haemorrhage (ante-, intra- and post-partum), followed far 
behind by complications and sepsis, at respective proportions of 42.2%, 12.4% and 
10.6%. (Figure 1). In addition, the most frequent secondary causes of maternal deaths 
were arterial hypertension (32.9%), haemorrhage (18.8%), uterine atony (12.9%) and 
anaemia (11 .8%) (Figure 2). The deaths recorded occurred in health facilities in almost  
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Features not (%)

Occupation (N=483)

Household 324 (67.1)

Trader 80 (16.6)

Farmer 33 (6.8)

Seamstress _ 24 (5.0)

Pupil/student 13 (2.7)

Nurse /caregiver 9 (1.9)

Marital status (N=483)

Bride 421 (87.2)

Bachelor 26 (5.4)

Free Union 33 (6.8)

Widow 3 (0.6)

Age (N=483)

Mean (SD) 32.3 (6.3)

<25 years old 54 (11.2)

[25 – 35[ years 265 (54.9)

≥35 years old 164 (34.0)

SD: standard deviation; N: total workforce; n: understaffed; %: ratio
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all cases (96%). Few rare cases have been recorded in communities and during referral 
(Figure 3). 

Figure 1 : Main causes of maternal deaths in the West region between 2020 and 2022 

Figure 2 : Secondary causes of maternal deaths in the West region between 2020 and 2022 

  
  
  
  

Figure 3 : Places of occurrence of maternal deaths in the West region between 2020 and 2022 
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Obstetrical history, pregnancy experience, characteristics and outcome of delivery 
(comparison between cases and controls) 
Among the women's records reviewed (Table 2), 43% indicated a number of gestures 
between 3 and 5 (median = 4), 46% indicated a number of deliveries between 3 and 5 
(median = 3), with no trend significant with respect to the death or survival of the mother 
(p=0.912 and p=0.928 respectively). In addition, one woman out of 14 reported having 
lost at least one child. Nine women out of 10 reported having had an abortion, and none 
had experienced an ectopic pregnancy. These facts too, shows no significant trend with 
respect to the death or survival of the mother (p=0.313, p=0131 and p=/ respectively). 
During their pregnancy follow-up, their files indicate that they received a variety of 
treatments and care (Figure 4). Among others, we have antibiotic therapy (42%), blood 
transfusions (19.6%), cesarean sections (17.8%) and uterotonics (15.9%). At a low 
frequency, we recorded oxygen therapy (2.8%) and treatment of pre-eclampsia (1.9%). 
Antibiotic therapy included products such as Gentamicin, Metronidazole, Amoxyclav, 
Ceftriazone, Fluconazol. Uterotonics included products such as Misoprostol, Cytotec, 
Methergine, oxytocin. 
In the course of pregnancy (Table 3), 36.6% of women experienced malaria infection, 
29% experienced anemia and 21% had hypertension. A particularly significant trend with 
respect to the occurrence of maternal death was observed for malarial infection (p=0.045) 
and for the concept of hypertension (p=0.039). Also, 89% of women had done at least 
one prenatal consultation (CPN). Surviving women had performed significantly more 
ANC than those who died (p<0.001). In addition, one woman out of 2 has taken at least 
two doses of tetanus vaccine (VAT); 39.5% of them had taken at least three doses of 
intermittent preventive treatment (IPT); and 3 out of 4 were actually taking iron and folic 
acid. A particularly significant trend with respect to the occurrence of maternal death was 
observed for these last three parameters (p<0.001, p=0.004 and p<0.001 respectively). 
With regard to childbirth (Table 4), slightly more than one in 10 children had an 
abnormal presentation. Almost 50% had a short labor (less than 10 hours), the 
partograph was used on 38% of the women, and the GATP practiced on 50.1% of them. 
A particularly significant trend with respect to the occurrence of maternal death was 
observed for these last four parameters (p=0.012, p=0.022, p<0.001 and p<0.001 
respectively). In 17.6% of cases, the baby died, either in utero (12%) or at birth (5.6%). 
Table 2 : Obstetric history of women surveyed in the West region between 2020 and 2022 
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Figure 4 : Care and treatment received by women surveyed in the West region between 2020 and 2022 
Table 3 : Pregnancy experience among women surveyed in the West region between 2020 and 2022 
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Table 4 : Characteristics and outcome of childbirth among women surveyed in the West region between 2020 and 
2022 
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Association between sociodemographic characteristics, obstetric history and occurrence 
of maternal deaths 
For socio-demographic characteristics, in univariate logistic regression (Table 5) , only 
marital status was significantly associated with maternal death (at the 5% threshold), in 
particular single (cOR = 4.5 (95% CI: 2 .6 – 7.9), p<0.001) and single and widows  (cOR 
= 32.2 (95% CI: 7.6 – 137.5), p<0.001). Using multivariate logistic regression (Table 6), 
two models were developed, taking into account, on one hand, the status of unmarried 
(model 1) and, on the other hand, the status of single and widowed (model 2). According 
to model 2, the fact of not having an economic activity (aOR = 1.7 (95% CI: 1.0 – 2.7), p 
= 0.033) and the status of single and widowed (aOR = 32.0, (95% CI: 7.4 – 138.3), 
p<0.001) significantly favored the occurrence of maternal deaths. 
On the other hand, no obstetrical parameter was significantly associated with the 
occurrence of maternal deaths (Table 7) . 
Table 5 : Univariate analysis of socio-demographic factors associated with maternal death in the West region between 
2020 and 2022 
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Table 6 : Multivariate analysis of socio-demographic factors associated with maternal death in the West region between 
2020 and 2022 

  

  
Table 7 : Univariate analysis of obstetrical factors associated with maternal death in the West region between 2020 
and 2022 

  
  

  

Association between pregnancy experience and delivery characteristics and the 
occurrence of maternal deaths 
For the experience of pregnancy, in univariate logistic regression (Table 8) , malaria 
infection (cOR = 1.5 (95% CI: 1.0 – 2.2), p=0.046), status of hypertension (cOR = 1.6 
(95% CI: 1.0 – 2.5), p = 0.040), non-practice of ANC (cOR = 2.5 (95% CI: 1.4 – 4.5) , 
p=0.002), the fact of having received less than 2 doses of ATV (cOR = 3.0 (95% CI: 2.0 – 
4.5), p<0.001), the fact of having done less 3 IPT (cOR = 1.8 (95% CI: 1.2 – 2.7), 
p=0.004), not taking iron/folic acid (cOR = 2.5 (95% CI: 1.6 – 3.8), p<0.001). In 
multivariate logistic regression (Table 9) , two models were constructed: model 1 which 
excludes the variable “number of doses of ATV taken” and which includes the variable 
“the number of doses of IPT taken”; model 2 which excludes the variable “the number of 
doses of IPT taken” and which includes the variable “number of doses of ATV taken”.  
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According to model 2, only the fact of having taken less than 2 doses of TT (aOR = 2.8 
(95% CI: 1.8 – 4.4), p<0.001) significantly favored the occurrence of maternal death. 
For the characteristics and outcomes of childbirth (Table 10), in univariate logistic 
regression, the abnormal presentation of the fetus (cOR = 2.0 (95% CI: 1.2 – 3.4), 
p=0.013), being referred (cOR = 1.9 (95% CI: 1.3 – 2.9), p=0.002), failure to use the 
partograph (cOR = 4.7 (95% CI: 2.9 – 7.5), p<0.001) and the absence of the practice of 
GATPA (cOR = 2.8 (95% CI: 1.9 – 4.1), p<0.001) significantly favored the occurrence of 
maternal deaths. In multivariate logistic regression (Table 11), according to model 2, the 
abnormal presentation of the fetus (aOR = 2.7 (95% CI: 1.4 – 5.1), p=0.002), the absence 
of use of the partograph (aOR = 4.4 (95% CI: 2.6 – 7.4), p<0.001) and the absence of 
practice of the GATPA (aOR = 1.6 (95% CI: 1, 0 – 2.6), p=0.040) significantly favored the 
occurrence of maternal deaths. 
Table 8 : Univariate analysis of the association between pregnancy experience and maternal death in the West region 
between 2020 and 2022 
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Table 9 : Multivariate analysis of the association between pregnancy experience and maternal death in the West region 
between 2020 and 2022 

  
  

Table 10 : Univariate analysis of the association between childbirth characteristics and outcomes and maternal deaths 
in the West region between 2020 and 2022 
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Table 11 : Multivariate analysis of the association between childbirth characteristics and outcomes and maternal 
deaths in the West region between 2020 and 2022 

  

DISCUSSION 
Between 2020 and 2022, the West region, recorded 161 maternal deaths, which is about 
267 deaths per 100,000 new births. This value remains low compared to that declared in 
the WHO report in 2020 [15] compared to developing countries but it remains within 
the average of deaths in the world [15]. These deaths were mainly due to serious 
haemorrhages as well as complications during childbirth such as arterial hypertension, 
haemorrhage, uterine atony and anaemia were secondary causes during the investigation. 
These causes are similar to the predictions of other studies conducted in other countries 
such as those in the USA where 69% of deaths were due to direct obstetric causes [16]. 
Thus, this study made it possible to highlight the main parameters which were linked to 
the occurrence of maternal death and those ranging from socio-demographic parameters, 
the history of the disease, and the experience of pregnancy to the characteristics of 
childbirth. 
Association between sociodemographic characteristics, obstetrical history and occurrence 
of maternal death 
The evaluation of socio-demographic characteristics showed that only unmarried women 
had a four times greater risk of dying during childbirth compared to those who were 
married. To date, no study has been conducted in the world on this association, however 
studies such as those of Jacques Balayla et al., [17] have shown that unmarried women 
have an increased risk of stillbirth, moreover single women and widows had a higher risk 
of maternal death. The risk for this population may be due to the fact that it uses very few 
health services in accordance with those that are planned [18]. These results can be 
explained by the fact that unmarried women do not benefit of proper health services and 
appropriate follow-up. 
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No parameter of the obstetric history was associated with the occurrence of maternal 
death. Contrary to the belief of the WHO on the fact that abortion is a parameter that 
favors its occurrence, the data collected in the West region for the three-year period show  
that this result is not statistically significant for this area [19]. In view of this, the results 
obtained shows that there is no significant difference. The probability of a small sample 
size is not rejected and also, the source of data being hospital, the collection of data in the 
community could bring us other results. 

Association between pregnancy experience and childbirth characteristics and the 
occurrence of maternal deaths 
The occurrence of maternal deaths shows that it is associated with the abnormal 
presentation of the fetus, the absence of use of the partograph and absence of practice of 
GATPA. 
The abnormal presentation of the fetus exposes to more than two times the risk of death 
in women. Studies conducted around the world show that women who had a baby in a 
breech position at the end of pregnancy were more likely to have complications and 
therefore to die from the pathology. Knowing that the socio-economic context, the lack of 
care would not be optimal in this area with a relatively high cost of care, late arrival at the 
hospital, access to quality ultrasound and the sensitization of women on the importance 
of prenatal visits [20]. All these parameters can be the causes of the significance of these 
results in the region explored. The results of several studies around the world agree with 
this observation. 
Also, the proven use of the partograph in the study proved its protection against the 
occurrence of death. This result is not surprising when we know that it is used for the 
prevention of maternal and fetal obstetric complications which can thus contribute to the 
reduction of maternal deaths when all the principles of care prescribed by the WHO and 
its guide of use are respected [21]. No study has been able to establish the effectiveness of 
the partograph on the occurrence of maternal deaths to date; however, studies establish 
very high rates of maternal deaths in areas where there is an absence of use of this tool or 
poor application of its principles [22]. 
Active Management of the Third Stage of Labor (ATPM) is recommended to prevent 
postpartum haemorrhage. postpartum haemorrhage represents the first cause of maternal 
mortality in the world and in Sub-Saharan Africa specifically [23, 24]. The absence of its 
use would expose women to deaths related to their deliveries, as in the case of our 
research where it represents an additional 60% to those who do not benefit from this tool 
at the end of their delivery. To date, research has shown that the use of GATPA is the best 
method of preventing postpartum haemorrhage and by extension, reducing the rate of 
maternal deaths [25, 26]. 
It is therefore obvious that a good awareness strategy and, above all, continuous training 
of healthcare providers on the use of the GATPA and the partograph are crucial in order 
to reduce maternal mortality in the West health region. 
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