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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 ttest 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).

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

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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all cases (96%). Few rare cases have been recorded in communities and during referral

(Figure 3).

Hemorrhage I 42,2
Complications I 124
Sepsis I 106
Late reference NN 5,6
Eclampsia I 56
Abortion N 4,3
Embolism B 3.1
Malaria [ 3,1
Ceasarean W 2,5
Malformation B 1,9
Anemia B 1,9
Infection W 1,9
Covid-19 M 1,2
Mechanical dystocia M 1,2
HIV 1§ 06
Technical clunsiness ¥ 0,6
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Proportion (%)

Main causes

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

Hight blood pressure I 32,9
Hemorrhage I 188
Uterine atony I 12,9

Anemia I 11,8
Hematoma N 47
Placental retention W 2,4
Placenta previa I 24
Ceasarean [ 24
Abortion N 24
Malaria B 1,2
Late reference 1 1,2
Infection B 1,2
Unknown I 24

0,0 5,0 10,0 15,0 20,0 25,0 30,0 35,0
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Secondary causes

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

\;

= At hospital = Athome = During the reference

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

) Death Survival
Settings NOT (%) NOT (%) not (%) ’

Number of gestures (N=483)

Median (Q1 - Q3) 4(3-6) 4(3-6) 4(3-6) 0.974b -
<2 92 (19.0) 32 (34.8) 60 (65.2) 0.912a_-
3-5 207 (42.9) 67 (324) 140 (67.6)

26 184 (38.1) 62 (33.7) 122 (66.3)

Number of deliveries (N=483)

Median (Q1 - Q3) 3(2-5) 3(2-9) 3(2-9) 0.974b -
<2 199 (41.2) 67 (33.7) 132 (66.3) 0.928a -
3-5 223 (46.2) 75(336) 148 (66.4)

26 61 (12.6) 19 (31.1) 42 (68.9)

Number of living children (N=483)

Median (Q1 - Q3) 3(2-5) 3(2-9 3(2-9) 0.763b -
<2 218 (45.1) 74 (339) 144 (66.1) 0.952a -
3-5 227 (47.0) 75(33.0) 152 (67.0)

26 38 (7.9) 12 (31.6) 26 (68.4)
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Number of deceased children (N=483)

Median (Q1 - Q3) 0(0-1) 0(0-1) 0(0-0) 0.170b -
0 362 (74.9) 114 (31.5) 248 (68.5) 0.313a -
1-2 96 (19.9) 38 (39.6) 58 (60.4)

>2 25 (5.2) 9(36.0) 16 (64.0)

Concept of abortion (N=483)

Yes 418 (86.5) 27 (41.5) 38(58.5) 0.131a_-
No 65 (13.5) 134 (32.1) 284 (67.9)

Notion of ectopic pregnancy (N=483)

Yes 0(0.0) 0(0.0) 0(0.0)

No 483 (100.0) 161 (100.0) 322 (100.0)

N: total workforce; n: understaffing; %: ratio; Q1: first quartile; Q3: third quartile; 2: p-value of the Chi2 of
independence; b : p-value of the Mann-Whitney test

Antbiotherapy I 42,1
Blood transfusion [ 19,6
Ceasarean [y 17,8
Uterotonic [l 159
Antihemorrhagic [N 84
Postoperative care [N 7.5
Rehydratation [N 7.5
Prophylaxis [ 3,7
Oxygen therapy [ 238
Traitment of preeclamsia [l 1,9
Antipyretic | 0,9

Careltreatments

0,0 50 100 150 200 250 300 350 400 450
Proportion (%)

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

Death _ Survival

1 0,
Settings N (%) n %) n (%) P
Malaria infection (N=483)
No 306 (63.4) 92 (30.1) 214 (69.9) 0.045a -
Yes 177 (36.6) 69 (39.0) 108 (61.0)
Anemia during pregnancy (N=483)
No 341 (70.6) 107 (31.4) 234 (68.6) 0.158a -
Yes 142 (29.4) 54 (38.0) 88 (62.0)
Concept of hypertension (N=483)
No 383 (79.3) 119 (31.1) 264 (68.9) 0.039a -
Yes 100 (20.7) 42 (42.0) 58 (58.0)
Practice of ANC (N=483)
No 51 (10.6) 27 (52.9) 24 (47.1) 0.002a -
Yes 432 (89.4) 134 (31.0) 298 (69.0)
Number of ANC performed (N=483)
Median (Q1 - Q3) 2(2-4) 2(1-2) 3(2-4) <0.001b -
<4 345 (71.4) 123 (35.7) 222 (64.3) 0.087a -
24 138 (28.6) 38 (27.5) 100 (72.5)
Number of TT doses taken (N=483)
Median (Q1- Q3) 2(1-2) 1(1-2) 2(1-2) 0.001°
<2 241 (49.9) 109 (45.2) 132 (54.8) < 0.001a
22 242 (50.1) 52 (21.5) 190 (78.5)

Number of IPT doses taken (N=483)
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Median (Q1 - Q3)
<3
23

Iron and folic acid intake (N=483)

No

Yes

HIV infection (N=483)
No

Yes

Type of pregnancy (N=483)

twin
Mono-fetal

2(2-3)
292 (60.5)
191 (39.5)

122 (25.3)
361 (74.7)

457 (94.6)
26 (5.4)

10 (2.1)
473 (97.9)

2(1-3
112 (38.4)
49 (25.7)

60 (49.2)
101 (28.0)

151 (33.0)
10 (38.5)

4 (40.0)
157 (33.2)

2(2-3)
180 (61.6)
142 (74.3)

62 (50.8)
260 (72.0)

306 (67.0)
16 (61.5)

6 (60.0)
316 (66.8)

0.005b -
0.004a -

< 0.001a

0.569a -

0.737c -

Q1: first quartile; Q3: third quartile; N: total workforce; n: understaffed; %: ratio; a: P-value of the Chi2 of
independence; b : P-value of the Mann-Whitney test; ¢: Fisher's test p-value; CPN: prenatal consultations;
VAT: tetanus vaccine; IPT: intermittent preventive treatment; HIV: human immunodeficiency virus

Table 4 : Characteristics and outcome of childbirth among women surveyed in the West region between 2020 and

2022

, 0 Deceased _  Survival
Settings N (%) n %) ) P
Presentation of the fetus
normal 422 (87.4) 132 (31.3) 290 (68.7) 0.012
Abnormal 61 (12.6) 29 (475) 32 (52.5)
Working time
Mean (SD) 12.9 (12.7) 13.5(134) 12.6(123) 0.451a-
Short 215 (44.5) 71(33.0) 144 (67.0) 0.022
normal 187 (38.7) 53(28.3) 134 (71.7)
extended 81 (16.8) 37 (45.7) 44 (54.3)
Mode of delivery
caesarean section 78 (16.5) 26 (33.3) 52 (66.7) 0.747
Normal 394 (83.5) 124 (31.5) 270 (68.5)
Referred
Yes 129 (26.7) 57 (442) 72 (55.8) 0.002
No 354 (73.3) 104 (29.4) 250 (70.6)
Obstetric follow-up
Yes 469 (97.1) 155 (33.0) 314 (67.0) 0.566b -
No 14 (2.9) 6 (42.9) 8 (57.1)
Use of the partograph
Yes 183 (37.9) 27 (148) 156 (85.2) <0.001
No 300 (62.1) 134 (44.7) 166 (55.3)
Practice of GATPA
Yes 242 (50.1) 54 (22.3) 188 (77.7) <0.001
No 241 (49.9) 107 (44.4) 134 (55.6)
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Baby's condition

Alive 308 (824)  76(19.4) 322(80.9) <00t
Death in utero 58 (120)  58(100.0) 0 (0.0)
Stillborn 27 (5.6) 27 (100.0)  0(0.0)

N: total workforce; n: understaffing; %: ratio; SD: standard deviation; P: P-value of the Chi2
test of independence; 2: P-value of the t-test for comparison of means; b : Fisher's t-test p-
value; GATPA: active management of the third phase of childbirth

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

. Death _ Survival 0
Settings n (%) n (%) cOR (95% Cl) P
Household
Yes 108 (33.3) 216 (66.7) 1.0 (0.7-1.5) 1,000
No 53 (33.3) 106 (66.7) 1
Independent activity
Yes 37 (27.0) 100 (73.0) 1
No 124 (35.8) 222 (64.2) 15 (0.98-23) 0.064
Pupil/student
Yes 13 (100.0)  0(0.0) 3E9-_ - <0.001
No 148 (31.5) 322 (68.5) 1
Nurse/caregiver
Yes 3(33.3) 6 (66.7) 1.0 (0.2-4.0) 1,000
No 158 (33.3) 316 (66.7) 1
Bride
Yes 121 (28.7) 300 (71.3) 1
No 40 (64.5) 22 (35.5) 45_  (26-7.9) <0.001
free Union
Yes 13(394) 20 (60.6) 1.3 (0.6-2.7) 0.445
No 148 (32.9) 302 (67.1) 1
Single/widowed
Yes 27 (93.1) 2(6.9) 322 (7.6-137.5) <0.001
No 134 (29.5) 320 (70.5) 1
Age
<25 years old 22 (40.7)  32(59.3) 1.8 (09-3.3) 0.083
[25 - 35[ years 93 (35.1) 172 (64.9) 1.4 (09-21) 0.130
235 years old 46 (28.0) 118 (72.0) 1

n: understaffed; %: ratio; cOR: crude odds ratio; 95% CI: 95% confidence interval
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Table 6 : Multivariate analysis of socio-demographic factors associated with maternal death in the West region between
2020 and 2022

Model 1 2nd model
aOR (95% Cl) P aOR (95% Cl) P

Settings

Independent activity
Yes 1 1

No 1.7 (1.1-27) 0.025 1.7 (1.0-27) 0.033
Bride
Yes 1

No 47 (2.6-8.6) <0.001
Single/widowed
Yes 320 (7.4-138.3) <0.001
No 1

Age
<25 years old 1.1 (0.5-24) 0.739 12 (06-27) 0.573
[25 - 35[ years 1.4 (09-23) 0.102 14  (09-22) 0.125
235 years old 1 1

n: understaffed; %: ratio; aOR: adjusted odds ratio; 95% CI: 95% confidence interval; AIC: Akaike
information criterion; *: best model

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

. Death _ Survival 0
Settings n (%) n (%) cOR (95% ClI) P
Number of gestures
<2 32 (34.8) 60 (65.2) 1.05 (0.6-1.8) 0.857
3-5 67 (32.4) 140 (67.6) 09 (06-14) 0.780
26 62 (33.7) 122 (66.3) 1
Number of deliveries
<2 67 (33.7) 132 (66.3) 1
3-5 75 (33.6) 148 (66.4) 1.0 (0.7-1.5) 0.998
=6 19 (31.1) 42 (68.9) 0.9 (0.5-1.6) 0.714
Abortion concept
Yes 27 (41.5) 38 (58.5) 1.5 (09-26) 0.133
No 134 (32.1) 284 (67.9) 1

n: understaffed; %: ratio; cOR: crude odds ratio; 95% Cl: 95% confidence interval

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

Settings D:a:; 7 sn“::z;’ A | corR (@s%c) P
Malaria infection

Yes 92 (30.1) 214 (69.9) 15 (1.0-22) 0.046
No 69 (39.0) 108 (61.0) 1

Anemia during pregnancy

Yes 107 (31.4) 234 (68.6) 13 (09-2.0) 0.158
No 54 (38.0) 88 (62.0) 1

Hypertension concept

Yes 119 (31.1) 264 (68.9) 1.6 (1.0-25) 0.040
No 42 (420) 58 (58.0) 1

Practice of ANCs

No 27 (529) 24 (47.) 25 (14-45) 0.002
Yes 134 (31.0) 298 (69.0) 1

Number of ANC done

<4 123 (35.7) 222 (64.3) 15 (09-22) 0.088
24 38 (27.5) 100 (72.5) 1

Number of TT doses taken

<2 109 (45.2) 132 (54.8) 3.0 (20-45) <0.001
22 52 (21.5) 190 (78.5) 1

Number of IPT doses taken

<3 112 (38.4) 180 (61.6) 1.8 (1.2-2.7) 0.004
23 49 (25.7) 142 (74.3) 1

Iron and folic acid intake

No 60 (49.2) 62 (50.8) 25 (16-3.8) <0.001
Yes 101 (28.0) 260 (72.0) 1

HIV infection

No 151 (33.0) 306 (67.0) 1

Yes 10 (38.5) 16 (61.5) 13 (06-29) 0.569
type of pregnancy

Twin 4 (40.0) 6 (60.0) 13 (04-48) 0.652
Mono-fetal 157 (33.2) 316 (66.8) 1

n: understaffed; %: ratio; cOR: crude odds ratio; 95% Cl: 95% confidence interval; ANC: Antenatal
Care; ATV: Anti tetanus vaccine; IPT: intermittent preventive treatment; HIV: human
immunodeficiency virus
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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

Settings

Model 1

2nd model

aOR

(95% Cl)

P

aOR

(95% CI)

[

Malaria infection

Yes

No

Anemia during pregnancy
Yes

No

Hypertension concept
Yes

No

Practice of ANCs

No

Yes

Number of TT doses taken
<2

22

Number of IPT doses taken
<3

23

13
1

1.3
1

1.3
1

1.9

1.5
1

(0.8-19)

(0.8-20)

(0.8-22)

(1.0-36)

(1.0-23)

0.245

0.230

0.277

0.050

0.052

12
1

1.2
1

1.6
1

1.2
1

28
1

(0.8-1.9)

(0.8-1.9)

(0.9-26)

(0.6-2.4)

(1.8-44)

0.366

0.388

0.085

0.522

<0.001

n: understaffed; %: proportion; aOR: adjusted odds ratio; 95% Cl: 95% confidence interval; ANC:
Antenatal Cares; ATV: Anti tetanus vaccine; IPT: intermittent preventive treatment; HIV: human
immunodeficiency virus; *: best model

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

. Death _ Survival 0
Settings n (%) n (%) cOR  (95%Cl) P
Use of the partograph
Yes 27 (14.8) 156 (85.2) 1
No 134 (44.7) 166 (55.3) 47  (29-75) <0.001
Practice of the ATPMT
Yes 54 (22.3) 188 (77.7) 1
No 107 (44.4) 134 (55.6) 28  (1.9-4.1) <0.001
Presentation of the fetus
Normal 132(31.3) 290 (68.7) 1
Abnormal 29 (47.5) 32 (52.5) 20 (1.2-34) 0.013
Working time
Short 71(33.0) 144 (67.0) 1
Normal 53(28.3) 134 (71.7) 08 (05-12) 0.311
Extended 37(45.7) 44 (54.3) 1.7 (1.0-29) 0.045
Mode of delivery
caesarean section 26 (33.3) 52(66.7) 1.1 (0.7-1.8) 0.747
Normal 124 (31.5) 270 (68.5) 1
Referred
Yes 57 (44.2) 72 (55.8) 19  (1.3-29) 0.002
No 104 (29.4) 250 (70.6) 1
Obstetric follow-up
Yes 155(33.0) 314 (67.0) 1
No 6 (42.9) 8 (57.1) 1.5  (05-45) 0.446

n: understaffed; %: ratio; cOR: crude odds ratio; 95% Cl: 95% confidence interval; GATPA: active

management of the third stage of labor
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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

Settings Model 1 2nd model

aOR  (95%Cl) P aOR  (95% Cl) P
Presentation of the fetus
Normal 1 1
Abnormal 28 (1.5-5.1) 0.001 27 (1.4-5.1) 0.002
Working time
Short 1
normal 06 (04-1.0) 0.062
extended 11 (06-1.9) 0.821
Referred
Yes 1.2 (08-20) 0394 | 12 (0.7-1.9) 0480
No 1 1
Use of the partograph
Yes 1 1
No 4.0 (24-6.8) <0.001 | 44 (26-7.4) <0.001
Practice of the ATPMT
Yes 1 1
No 1.7 (11-27) 0018 | 1.6 (1.0-26) 0.040

n: understaffed; %: ratio; aOR: adjusted odds ratio; 95% CI: 95% confidence interval; GATPA:
active management of the third stage of human immunodeficiency labor; *: best model

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.

AUTHORISATIONS AND ETHICAL AGREEMENT

Research authorisation and use of data was obtained from Mr. Regional Delegate of

Public Health of the West Region.

LXXXIX.2.2024 ® 55 Igiene e Sanita Pubblica



FACTORS ASSOCIATED WITH THE OCCURRENCE OF MATERNAL DEATHS IN THE WEST REGION BETWEEN 2020 - 2022: CASE CONTROL STUDY

Igiene e Sanita Pubblica 2024; 89 (2):41-58

Ethical clearance was also obtained from the West Region Ethics Committee of the
Research on Human Sciences, with the following registration number: OU°158/

CRERSH/2023.

CONFLICTS OF INTEREST

The authors declare that they do not have any conflict of interest.

AUTHORS' CONTRIBUTION

ATT, Conception and design of the survey; ATT, EF, Data collection; ATT, EDT, TGH
Data analysis; ATT, TGH Interpretation of results; ATT, EZM, EDT, EF, GKG, TGH,
DML, RG, VC, Drafting of the manuscript; All authors were involved in revising it
critically for important intellectual content, and all authors approved the final version to
be published. All authors agree to be accountable for all aspects of the work in ensuring
that questions related to the accuracy or integrity of any part of the work are appropriately
investigated and resolved and declare to have confidence in the integrity of the
contributions of their co-authors.

INFORMED CONSENT

Informed consent was obtained from health facility managers before any use of the
information.

ACKNOWLEDGEMENT

Our thanks goes respectively to :

The West Regional Delegation of Public Health,

The heads of health facilities having recorded cases of maternal deaths,

All families of deceased women.

FUNDING
This study did not receive any funding.

BIBLIOGRAPHIC REFERENCES
1. Belinga E, Juliette E, Um N, Cyrille C, Ndoua N, Leukam N, Dohbit ]S, Foumane P

(2018) Facteurs Associés a la Mortalité Maternelle au cours des Ruptures Utérines a 1’
Hopital Gynéco -Obstétrique et Pédiatrique de Yaoundé. 19:3-6

2. Tlou B (2018) Underlying determinants of maternal mortality in a rural South
African population with high HIV prevalence (2000-2014): A population-based
cohort analysis. PLoS One 13:1-9

3. Boah M, Issah A, Yeboah D, Kpordoxah MR, Sira ] (2022) Association Between
Compliance With the New WHO-Recommended Frequency and Timing of
Antenatal Care Contacts and Receiving Quality Antenatal Care in Cameroon.
https://doi.org/10.1177/21582440221117807

4. Tolefac PN, Halle-Ekane GE, Agbor VN, Sama CB, Ngwasiri C, Tebeu PM (2017)
Why do pregnant women present late for their first antenatal care consultation in
Cameroon! Matern Heal Neonatol Perinatol 3:1-6

Igiene e Sanita Pubblica LXXXIX.2.2024 © 56



FACTORS ASSOCIATED WITH THE OCCURRENCE OF MATERNAL DEATHS IN THE WEST REGION BETWEEN 2020 - 2022: CASE CONTROL STUDY

Igiene e Sanita Pubblica 2024; 89 (2):41-58

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.
20.

21.
22.

OMS (2023) Mortalité maternelle: Note d’information sur les chiffres clés. 1-6

MINSANTE (2020) Programme National Multisectoriel de Lutte contre la Mortalité
Maternelle , Néonatale et Infantojuvénile au Cameroun PLAN STRATEGIQUE
2014-2020.

Meh C (2017) Scholarship @ Western Determinants of Maternal Mortality: A
Comparison of Geographic Differences in the Northern and Southern Regions of
Cameroon Keywords.

Egbe T, Dingana T, Halle-Ekane G, Atashili ], Nasah B (2016) Determinants of
Maternal Mortality in Mezam Division in the North West Region of Cameroon: A
Community-based Case Control Study. Int ] Trop Dis Heal 15:1-15

Talom AK, Ymele FF, Nzene EM, Fouedjio J, Foumane P (2021) Maternal Mortality
in Two Reference Hospitals in the City of Yaounde (Cameroon): Epidemiological,
Clinical and Prognostic Aspects. Open ] Obstet Gynecol 11:610-625

Henri E, Gregory HE, Thomas EO, Theophile NN, Roger M, Colette NM, Merlin B,
Grace TT, Telesphore ME (2020) Maternal Mortality in Cameroon: Prevalence

Survey and Epidemiological Aspects at the LaquintinieHospital in Douala from 2011
to 2016 Gynecology & Obstetrics. 4-8

Pierre-Marie T, Gregory HE, Maxwell DI, Robinson EM, Yvette M, Nelson FJ (2015)
Maternal mortality in Cameroon: A university teaching hospital report. Pan Afr Med
] 21:1-8

Eghan ES (2019) Factors Associated with Maternal Mortality in Greater Accra Ghana
2016: Case-Control Study. Walden Univ. Sch.

Musarandega R, Nyakura M, Machekano R, Pattinson R, Munjanja SP (2021) Causes
of maternal mortality in Sub-Saharan Africa: A systematic review of studies published
from 2015 to 2020. ] Glob Health 11:04048

Wirsiy FS, Ako-arrey DE, Njukeng PA, Manjong FT, Lukong LK, Lekedji MY, Gamba
B, Yeika EV (2019) Maternal Mortality in Cameroon: A Critical Review of its
Determinants. ] Gynaecol Neonatal 2:1-11

OMS (2023) Mortalité maternelle.

Singh GK (2020) Trends and Social Inequalities in Maternal Mortality in the United
States, 1969-2018. Int ] Matern Child Heal AIDS 10:29-42

Balayla ], Azoulay L, Abenhaim HA (2011) Maternal marital status and the risk of
stillbirth and infant death: A population-based cohort study on 40 million births in
the united states. Women’s Heal Issues 21:361-365

Rwenge MJ-R, Tchamgoue-Nguemaleu HB (2004) Facteurs Sociaux de I'utilisation des
Services de soins Obstétricaux Parmi les Adolescentes Camerounaises. Afr ] Reprod

Health 15:81-92
OMS (2021) Avortement.

Saucedo M, Deneux-Tharaux C (2021) Maternal Mortality, Frequency, causes,
women’s profile and preventability of deaths in France, 2013-2015. Gynecol Obstet
Fertil Senol 49:9-26

Jean-Phi (2015) Lutilisation du PARTOGRAMME. Magadascar

Limam M, Zedini C, Ghardallou M El, Mellouli M, Bougmiza I, Sahli J, Khairi H,
Mtiraoui A, Ajmi TN (2015) Evaluation of the use of the partograph in a university
maternity hospital. Pan Afr Med ] 21:165-168

LXXXIX.2.2024 © 57 Igiene e Sanita Pubblica



FACTORS ASSOCIATED WITH THE OCCURRENCE OF MATERNAL DEATHS IN THE WEST REGION BETWEEN 2020 - 2022: CASE CONTROL STUDY

Igiene e Sanita Pubblica 2024; 89 (2):41-58

23. Khan KS, Wojdyla D, Say L, Giilmezoglu AM, Van Look PF (2006) WHO analysis of

causes of maternal death: a systematic review. Lancet 367:1066-1074

24. Mboumba GG (2021) La mortalité maternelle en Afrique Subsaharienne par
hémorragie du post-partum: état des lieux descriptif sur la prise en charge active de la
troisieme phase de 1’ accouchement et les modalités d ’ utilisations des utéro
toniques depuis les recommandati.

25. Sanghvi H, Ansari N, Prata NJV, Gibson H, Ehsan AT, Smith JM (2010) Prevention
of postpartum hemorrhage at home birth in Afghanistan. Int ] Gynecol Obstet
108:276-281

26. Project MH (2010) Community-Based Distribution of Misoprostol for the Prevention
of Postpartum Hemorrhage: Evaluation of a Pilot Intervention in Tangail District,

Bangladesh.

Corresponding Author:
Armand Tiotsia Tsapi,
Evangelical University of Cameroon,

Tel: +237 697838163,

Email: tsapi.armand@gmail.com

Igiene e Sanita Pubblica LXXXIX.2.2024 * 58



