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Abstract 
Introduction: maternal deaths remain a major public health issue in Benin, 
particularly in the Donga department despite notable efforts. The study aimed 
to identify factors associated with maternal deaths in order to improve deci-
sion-making. Methods: A case-control study was conducted in the Djougou-
Copargo-Ouaké and Bassila health zones from January 2020 to December 
2024. A total of 143 cases (maternal deaths) and 286 controls (women who gave 
birth without a fatal outcome) were included. Data were collected from birth 
registers, medical records, referral forms, and maternal death surveillance forms. 
Statistical analysis was performed using Epi Info software. Multivariate logistic 
regression was used to identify factors significantly associated with maternal 
deaths. Results: The maternal mortality ratio was 95.01 deaths per 100,000 live 
births. Factors significantly associated with the increase of maternal deaths 
were marital status (OR = 2.23; p = 0.007), history of cesarean section (OR = 
1.65; p = 0.027), high multigravidity (OR = 2.01; p = 0.014), and high multi-
parity (OR = 2.23; p = 0.021). Managemenst-related factors, such as a consul-
tation delay of more than 3 days (OR = 4.06; p = 0.048), absence of a referral 
form (OR = 2.72; p = 0.001), absence of venous access upon arrival (OR = 2.23; 
p = 0.023), and late referral to a specialized service (OR = 3.32; p = 0.001) were 
also identified as major determinants. Conclusion: Reducing maternal deaths 
in the Donga department requires strengthening the referral system, improv-
ing obstetric care, better preparedness of peripheral health facilities, and ad-
dressing community awareness, transport, road conditions, and other structural 
barriers to minimize preventable delays. 
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1. Introduction 

Maternal deaths remain a major public health challenge, particularly in low- and 
middle-income countries. According to the World Health Organization (WHO), 
approximately 800 women die every day from complications related to pregnancy 
or childbirth, equivalent to one woman every two minutes [1]. Maternal mortality 
remains a major public health issue in Sub-Saharan Africa (SSA), where most 
countries are unlikely to meet the Sustainable Development Goal (SDG) target of 
fewer than 70 maternal deaths per 100,000 live births by 2030. According to 
Adegoke et al., even with a 30% increase in public health expenditures, only a few 
countries, such as Botswana, Namibia, and South Africa are projected to meet this 
target, while others may continue to record more than 200 maternal deaths per 
100,000 live births by 2030 [2]. In 2020, this number was estimated to be 287,000 
maternal deaths worldwide. Sub-Saharan Africa is the most affected region, ac-
counting for about 70% of maternal deaths. In West and Central Africa, the ma-
ternal mortality ratio is estimated at 724 per 100,000 live births, the highest among 
all global regions [3]. 

In Benin, according to the Demographic and Health Survey (DHS) data, the 
maternal mortality ratio is estimated at 391 maternal deaths per 100,000 live births 
for the past seven years [4]. This means that each year, approximately 1600 women 
die from complications related to pregnancy or childbirth. The Beninese govern-
ment is not standing idly by in the face of this concerning situation. According to 
the MICS 2021-2022 survey, 80.8% of births in Benin are attended by skilled health 
personnel [5]. To further increase this coverage and significantly reduce the ma-
ternal mortality ratio, the United Nations Population Fund (UNFPA) has pledged 
to support the government’s efforts by strengthening various aspects of the health 
system [6]. Moreover, on Wednesday, October 20, 2021, the Beninese Parliament 
adopted a new legal amendment to the 2003 law on Sexual and Reproductive Health 
(SRH), which represents an essential step towards preventing avoidable maternal 
deaths and disabilities suffered by women, girls, and their families due to unsafe 
abortions [7].  

Regarding preventable deaths, the majority of maternal deaths are caused by 
severe hemorrhage (27%), infections during childbirth (11%), high blood pressure 
during pregnancy (14%), or complications resulting from unsafe abortions (8%) 
[7]. In 28% of cases, these deaths are partly due to pre-existing conditions such as 
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malaria or HIV/AIDS [8]. Additionally, female genital mutilation can also lead to 
fatal complications during childbirth. Maternal mortality is not only the conse-
quence of biomedical complications during pregnancy and childbirth, but also the 
result of structural social, economic, and systemic inequalities. According to Souza 
et al. (2024) [9], maternal health outcomes are shaped by a wide spectrum of distal 
and proximal determinants, including health system characteristics, social condi-
tions, and individual risk factors, which together define the trajectory from high 
to low maternal mortality [10]. Maternal mortality is the result of a complex in-
teraction between biomedical, social, economic, and systemic factors. According 
to a global analysis by Souza et al. (2023), maternal health and survival are influ-
enced by a wide range of distal and proximal determinants, which include super-
determinants such as social inequality, health system capacity, and access to qual-
ity care before, during, and after pregnancy. This multifactorial nature requires a 
broad approach to understanding and addressing maternal deaths. 

It is within this context that the present study was undertaken, with the aim of 
investigating the factors associated with maternal deaths in the Donga Department 
to improve the health of mothers and their children. 

2. Study Setting and Methodology 

This study was conducted in the Donga Department, located in the North-West 
of Benin. The department comprises four municipalities: Djougou, Ouaké, Copargo, 
and Bassila, which are organized into two health zones: the Djougou-Ouaké-Co-
pargo (DCO) health zone and the Bassila health zone. The public healthcare facil-
ities range from health facilities to health zone hospitals, as well as a few private 
health facilities. The Direction Départementale de la Santé (DDS) coordinates all 
health activities in the region. 

A case-control study was carried out in the Donga Department, Benin, from 
January 1, 2020, to December 31, 2024. The study area included the Djougou-
Copargo-Ouaké and Bassila health zones. A total of 143 cases (maternal deaths) 
and 286 controls (women who gave birth without a fatal outcome) were included, 
respecting a 1:2 ratio. To minimize selection bias and ensure comparability be-
tween cases and controls, matching was carried out on the basis of predefined key 
criteria. Controls were selected from the same healthcare facilities where the ma-
ternal deaths occurred, so that both groups were exposed to similar healthcare 
environments. They were also matched in time, with deliveries or terminations 
taking place during the same period—or as close as possible to that of the corre-
sponding maternal deaths. In addition, demographic characteristics such as age, 
parity and place of residence were taken into account to refine comparability. 
Among these characteristics, age was the dominant criterion, followed by place of 
residence. Cases included all women who died from confirmed maternal causes, 
according to the WHO definition [11], within public health facilities in the Donga 
area during the study period and with a complete medical record. Controls were 
women who gave birth or completed their pregnancy without a fatal outcome in 
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the same facility and during the same period; they were matched to cases by place 
(same health facility) and time (same month of delivery) to minimize selection 
bias. For each maternal death identified in the Donga Department between 2020 
and 2024, two controls were selected according to matching criteria (same health 
facility, similar time period, and comparable demographic characteristics). Sys-
tematic random sampling was then applied to diversify and fairly distribute the 
controls across the selected health facilities. This approach ensured a representa-
tive control sample that was comparable to the maternal death cases. Data were 
extracted from delivery registers, referral forms, and medical records using a 
standardized form designed to collect sociodemographic information, medical 
and obstetric history, and details of care received. The dependent variable was 
binary qualitative (1 if maternal death occurred, 0 otherwise). Statistical analysis 
was performed using Epi Info version 7.2.6.0. After bivariate analysis, variables 
with a p-value < 0.05 were included in a logistic regression model to identify fac-
tors associated with maternal death. Although matching was performed during 
the selection of controls (based on age and facility), a standard (unconditional) 
multivariate logistic regression model was used. This choice was made because the 
matching was partial and not strict for all cases, and because unmatched cases and 
controls were also included in the final analysis. Conditional logistic regression 
was not used due to the variability in matching parameters and to preserve statis-
tical power. 

Records with incomplete data on key exposure or outcome variables were ex-
cluded from the analysis. Out of 143 maternal deaths and 1305 potential controls, 
1019 control records were excluded for not meeting matching criteria or due to 
missing essential data. 

Variables included in the multivariate model were selected based on a p-value 
threshold < 0.05 in bivariate analysis and their conceptual relevance as potential 
confounding factors (e.g., gravidity, parity, previous cesarean, marital status). Model 
fit was assessed using the Hosmer-Lemeshow goodness-of-fit test, and multicol-
linearity was checked using the Variance Inflation Factor (VIF), ensuring all VIF 
values were <2. 

Several key clinical and organizational concepts were considered in this study 
to assess the timeliness and effectiveness of maternal care. Consultation delay re-
fers to any delay exceeding the expected time for initiating a medical consultation 
or intervention, potentially compromising the quality of care and patient satisfac-
tion. Such delays are typically measured in minutes or hours relative to the sched-
uled consultation time [12]. Vital distress is defined as a severe and acute dysfunc-
tion of one or more vital systems respiratory, circulatory, or neurological posing 
an immediate or imminent threat to the patient’s life. It requires prompt recogni-
tion of clinical signs and emergency intervention [13]. An altered general condi-
tion describes a clinical state marked by a significant reduction in functional ca-
pacity, commonly identified by the triad of asthenia (extreme fatigue), anorexia 
(loss of appetite), and substantial weight loss. This condition often signals a serious 
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underlying pathology and reflects a deterioration in the overall health status [14]. 
Lastly, a timely referral refers to the process of transferring a patient to an appro-
priate level of care or specialized service within a clinically acceptable timeframe, 
before the onset of severe complications. This approach ensures appropriate and 
effective care and is guided by clinical and organizational standards to avoid det-
rimental delays [15]. The study adhered to ethical principles of confidentiality and 
anonymity and received approval from the Direction Départementale de la Santé 
(DDS) [16]. 

Figure 1 shows the flow chart for this study. 
 

 
Figure 1. Flow diagram. 

3. Results 
3.1. Epidemiology of Maternal Deaths 

A total of 150516 live births were recorded in the Donga Department. Over the 
same period, 143 maternal deaths were documented. The maternal mortality ratio 
in the Donga Department from 2020 to 2024 was 95.05 deaths per 100,000 live 
births. 

Table 1 below provides a summary of live births, maternal deaths, and the maternal 
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mortality ratio per 100,000 live births, by health zone and by year: 
 

Table 1. Distribution of the Maternal mortality ratio in the Donga Department from 2020 
to 2024. 

Year 
DCO BASSILA Total 

RMM 
Births Deaths RMM Births Deaths RMM Births Births 

2020 20,904 24 114.81 5628 13 230.99 26,532 37 139.45 

2021 22,220 24 108.01 6057 6 99.06 28,277 30 106.09 

2022 24,214 28 115.64 6855 5 72.94 31,069 33 106.22 

2023 25,013 16 63.97 7045 5 70.97 32,058 21 65.51 

2024 25,158 16 63.6 7422 6 80.84 32,580 22 67.53 

Total 117,509 108 91.91 33,007 35 106.04 150,516 143 95.01 

3.2. Bivariate Analysis 

Relationship between maternal deaths and socio-demographic characteristics 
The bivariate analysis shows a significant association only between marital sta-

tus and maternal death (p = 0.001). Table 2 shows the association between women’s 
sociodemographic characteristics and the occurrence of maternal deaths in the 
Donga Department during the study period. 

 
Table 2. Association between sociodemographic characteristics and maternal deaths. 

Variables 
Maternal Death 

Total OR IC95% p 
Cases Controls 

Age group (years)      0.194 

[14 - 20[ 10 18 28 1.224 0.546 - 2.745  

[20 - 35[ 103 227 330 1   

≥35 30 41 71 1.613 0.954 - 2.727  

Occupation      0.135 

Craftswoman 16 18 34 1.665 0.817 - 3.393  

Trader 12 46 58 0.489 0.248 - 0.961  

Student 2 6 8 0.562 0.103 - 3.055  

Civil servant 2 8 10 0.466 0.086 - 2.521  

Housewife 110 206 316 1   

Other 1 2 3 0.935 0.081 - 10.729  

Place of residence      0.876 

Rural 107 212 319 0.968 0.613 - 1.529  

Urban 36 74 110 1   

Marital status      0.001** 
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Continued 

Single 10 3 13 7.091 1.924 - 26.198  

Married 133 283 416 1   

Type of household      0.54 

Monogamous 48 111 159 1   

Polygamous 85 172 257 1.136 0.747 - 1.726  

Total 143 286 429 -   

**: significant at the 5% level; *: significant at the 10% level. 

3.3. Relationship between Maternal Deaths and Hospital  
Admission Conditions 

The analysis revealed a statistically significant association between consultation 
delay and maternal death (p = 0.001). Table 3 illustrates the relationship between 
hospital admission conditions and the occurrence of maternal deaths, highlight-
ing variables with statistically significant associations. 

 
Table 3. Relationship between maternal death and hospital admission conditions. 

Variables 
Maternal Death 

Total OR IC 95% p 
Cases Controls 

Consultation delay 
(hours) 

     0.001** 

<3 128 203 331 1   

≥3 7 5 12 2.12 0.720 - 6.250  

Not specified 8 78 86 0.16 0.080 - 0.360  

Mode of admission      0.205 

Referred/Evacuated 93 187 280 1   

Self-referred 50 93 143 1.082 0.708 - 1.653  

Transferred 0 6 6    

Type of transportation      0.37 

Medicalized 66 142 208 1   

Non-medicalized 27 45 72 1.299 0.768 - 2.197  

Total 143 286 429    

**: significant at the 5% level; *: significant at the 10% level. 

3.4. Referral to a Specialized Service and Maternal Death 

Bivariate analysis revealed a significant association between a condition requiring 
referral to a specialized service and maternal death, with a p-value of 0.047. Simi-
larly, timely referral to a specialized service was associated with maternal death (p 
= 0.001). Table 4 presents the association between the need for referral to a 
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specialized service, the timeliness of such referral, and the occurrence of maternal 
deaths. 

 
Table 4. Association between referral to a specialized service and maternal death. 

Variables 
Maternal Death 

Total OR IC95% p 
Cases Controls 

Condition requiring referral to specialized care   0.047** 

No 13 46 59 1 _  

Yes 130 240 370 1.917 0.999 - 3.677  

If yes:      0.001** 

Referred on time 111 240 351 1 _  

Not referred on time 19 0 19 – _  

Total 143 286 429 – _  

**: significant at the 5% level; *: significant at the 10% level. 

3.5. Relationship between the Patient’s Obstetric and Medical  
History and Maternal Deaths 

The analysis showed a significant association between maternal deaths and ante-
natal care attendance (p = 0.045), gravidity (p = 0.001), and parity (p = 0.002). 
Table 5 summarizes the association between patients’ obstetric and medical his-
tory and the occurrence of maternal deaths, with a focus on antenatal care attend-
ance, cesarean section history, gravidity, and parity. 

 
Table 5. Association between obstetric and medical history and maternal deaths. 

Variables 
Maternal Death 

Total OR IC95% p 
Cases Controls 

Antenatal Care (ANC)      0.045** 

No 53 64 117 1   

Yes 76 124 200 0.74 0.466 - 1.175  

Medical History      0.871 

No 67 162 229 1   

Yes 76 124 200 1.482 0.990 - 2.218  

Cesarean Section      0.050* 

No 124 265 389 1   

Yes 19 21 40 2.014 1.001 - 4.051  

Gravidity      0.001** 

Primigravida (1) 24 67 91 1   

Multigravida (2 - 4) 27 98 125 0.766 0.423 - 1.387  
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Continued 

Grand multigravida (≥5) 87 121 208 2.01 1.186 - 3.407  

Parity      0.002** 

Nulliparous (0) 24 53 77 1   

Primiparous (1) 16 54 70 0.653 0.313 - 1.364  

Multiparous (2 - 4) 47 103 150 1.036 0.585 - 1.837  

Grand multiparous (≥5) 51 76 127 1.849 1.006 - 3.401  

**: significant at the 5% level; *: significant at the 10% level. 

3.6. Relationship between Clinical Condition at Admission and  
Maternal Deaths 

The general condition of patients at admission was significantly associated with 
maternal death (p = 0.001). The level of consciousness at admission also showed 
a significant association with maternal Deaths (p = 0.001). The presence of vital 
distress was statistically associated with maternal death (p = 0.001). Table 6 high-
lights the relationship between patients’ clinical condition at admission (general 
condition, level of consciousness, vital signs distress, initial assessment delay) and 
the occurrence of maternal deaths. 

 
Table 6. Relationship between clinical condition at admission and maternal deaths. 

Variables 
Maternal Death 

Total OR IC95% p 
Cases Controls 

General condition      0.001** 

Deteriorated 77 54 131 5.511 3.585 - 8.480  

Good 60 232 292 1   

Level of consciousness      0.001** 

Altered 41 10 51 11.644 5.610 - 24.183  

Good 61 218 279 1   

Vital distress      0.001** 

No 88 262 350 1   

Yes 55 24 79 6.836 4.082 - 11.454  

Initial assessment delay (min)     0.063 

≤15 108 222 330 1   

>15 10 7 17 2.944 1.074 - 8.077  

**: significant at the 5% level; *: significant at the 10% level. 

3.7. Multivariate Analysis 

The multivariate analysis highlighted several factors associated with maternal 
death. Single women had a 2.2 times higher risk of death compared to married 

https://doi.org/10.4236/oalib.1114035


M. K. Zinvokpodo et al. 
 

 

DOI: 10.4236/oalib.1114035 10 Open Access Library Journal 
 

women (OR = 2.226; 95% CI: 1.649 - 3.004; p = 0.007). A delay of more than three 
days between symptom onset and hospital arrival increased the risk of maternal 
death fourfold compared to timely management within one hour (OR = 4.055; 
95% CI: 3.004 - 5.474; p = 0.048). 

The absence of a referral form at admission also doubled the risk of death (OR 
= 2.717; 95% CI: 2.012 - 3.663; p = 0.001), as did the lack of intravenous access 
upon arrival (OR = 2.227; 95% CI: 1.647 - 3.003; p = 0.023). Failure to refer pa-
tients to a higher-level facility in a timely manner tripled the risk of death (OR = 
3.322; 95% CI: 2.456 - 4.484; p = 0.001). 

Women with a history of cesarean section had a 1.6 times higher risk of death 
(OR = 1.649; 95% CI: 1.221 - 2.226; p = 0.027), as did women with high gravidity 
(OR = 2.014; 95% CI: 1.492 - 2.718; p = 0.014) or high parity (OR = 2.226; 95% 
CI: 1.649 - 3.004; p = 0.021). 

Finally, a deteriorated general condition at admission (OR = 4.482; 95% CI: 
3.320 - 6.050; p = 0.027) and a referral-to-arrival delay greater than or equal to 3 
hours (OR = 3.32; 95% CI: 2.460 - 4.482; p = 0.012) respectively increased the risk 
by factors of 4.48 and 3.32. 

Table 7 summarizes the results of the multivariate analysis of factors associated 
with maternal deaths in the Donga Department from 2020 to 2024. 

 
Table 7. Multivariate analysis of factors associated with maternal deaths in the Donga De-
partment from 2020 to 2024. 

Variable OR IC95% P-value 

Marital status   0.007** 

Married 1 -  

Single 2.226 1.649 - 3.004  

Symptom-onset to arrival delay (days)   0.048** 

<3 1   

≥3 4.055 3.004 - 5.474  

Referral form   0.001** 

Available 1 -  

Not available 2.717 2.012 - 3.663  

Intravenous access   0.023** 

Performed 1 -  

Not performed 2.227 1.647 - 3.003  

Referral   0.001** 

Timely referral 1 -  

Untimely referral 3.322 2.456 - 4.484  

Cesarean section   0.027** 

No 1 -  
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Continued 

Yes 1.649 1.221 - 2.226  

Gravidity   0.014** 

Primigravida 1 -  

Grand multigravida 2.014 1.492 - 2.718  

Parity   0.021** 

Primiparous 1 -  

Grand multiparous 2.226 1.649 - 3.004  

General condition   0.027** 

Good 1 -  

Deteriorated 4.482 3.320 - 6.050  

Vital distress   0.106 

Absent 1 -  

Present 7.389 5.474 - 9.974  

Referral-to-arrival delay (hours)   0.012** 

<3 1 -  

≥3 3.32 2.460 - 4.482  

**: significant at the 5% level; *: significant at the 10% level. 

4. Discussion 
4.1. Maternal Mortality Ratio 

Our study revealed a maternal mortality ratio of 95.01 deaths per 100,000 live 
births in the Donga Department between 2020 and 2024. Nationally, Benin has 
recorded fluctuating MMRs over the years. In 2014, the MMR was estimated at 
347 deaths per 100,000 live births [17]. More recently, in 2017-2018, this ratio was 
397 deaths per 100,000 live births [18]. According to a study by Ouédraogo et al. 
in Burkina Faso, maternal deaths were estimated at 453 per 100,000 NV [19]. 

Although the MMR in Donga is lower than both national and regional averages, 
it remains above the Sustainable Development Goal (SDG) target of 70 deaths per 
100,000 live births by 2030. Continued efforts are therefore essential to further 
reduce maternal deaths. This could include strengthening antenatal care, im-
proving access to emergency obstetric services, providing continuous training for 
healthcare personnel, and raising community awareness of danger signs during 
pregnancy. The high level of maternal deaths observed in our study aligns with 
the broader regional challenge of underinvestment in public health systems. Adegoke 
et al. In 2024, it was demonstrated that unless public health expenditures (PHE) 
increase significantly by at least 30% most SSA countries will fall short of the SDG 
target for maternal mortality [2]. 
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4.2. Factors Associated with Maternal Deaths in the Donga  
Department 

• Marital Status 
In Donga, married women had a significantly higher risk of maternal death (OR 

= 2.23; p = 0.007). This observation, though surprising given the theoretically ex-
pected support role of a spouse, echoes the findings by Atade et al., where 80.5% 
of deceased women were also married [20]. This result is consistent with findings 
from other studies that highlighted how marital status can affect maternal deaths, 
especially in contexts where decision-making is strongly influenced by the husband 
or extended family [21] [22]. 
• Surgical History 

This finding is consistent with previous studies indicating that a scarred uterus 
due to previous cesarean sections or other surgical interventions is a major risk 
factor for obstetric complications and maternal deaths [23] [24]. 
• High Gravidity and High Parity 

High gravidity (OR = 2.01; p = 0.014) and high parity (OR = 2.23; p = 0.021) 
were also associated with maternal death in Donga. These findings align with global 
evidence showing that grand multiparity significantly increases maternal health 
risks. For example, a study in Niger and Togo reported elevated maternal deaths 
in high-parity pregnancies [25], and research from Tanzania demonstrated that 
grand multiparous women face higher odds of postpartum hemorrhage and other 
adverse outcomes [26]. 
• Delays in Care (First and Second) 

A delay of more than three days between symptom onset and admission in-
creased the risk of death in Donga by over four times (OR = 4.06; p = 0.048). 
Similarly, Atade et al. found that a delay of more than five days significantly in-
creased the risk of maternal death (p = 0.003). These findings underline how the 
“first delay” (late decision to seek care) and the “second delay” (barriers to reach-
ing a facility) remain unresolved despite awareness campaigns. 

One critical reason families fail to address these delays is the persistence of deep-
rooted socio-cultural norms that often place decision-making power in the hands 
of male partners or elders, causing hesitation and consultation within the family 
before seeking care. Moreover, financial constraints, limited autonomy of women, 
lack of transport, and poor road infrastructure further exacerbate the second de-
lay, particularly in rural settings. Addressing these barriers requires not just health 
education but also empowerment initiatives, community mobilization, and im-
proved local transport systems. 

A recent 2023 study in southwestern Nigeria reported that over 60% of obstetric 
referrals experienced significant delays, reflecting systemic gaps between primary 
and higher-level care that likely exacerbate maternal mortality risks in similar West 
African settings [26]. 

The fact that many maternal deaths in our study were associated with poor gen-
eral condition on admission and delays in care reflects systemic weaknesses. As 
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Souza et al. in 2023 argue, avoidable maternal deaths are not only the result of 
clinical complications but also the tangible consequences of underlying social in-
equalities and dysfunctional health systems [27]. 
• Referral Form and Intravenous Access at Admission 

The absence of a referral form (OR = 0.37; p = 0.001) and the absence of intra-
venous access at admission (OR = 0.45; p = 0.023) were identified as predictive 
factors for death in Donga. In Tanguiéta, these factors contributed to the “third 
delay,” which was strongly associated with maternal deaths (OR = 11.3; p < 0.001) 
[5]. This finding also aligns with Aguèmon et al., who identified the lack of med-
ical assistance during evacuation as a factor associated with maternal death [26]. 
The absence of a referral form often reflects poor communication between facili-
ties, while a lack of IV access indicates poor preparedness for critical cases or a 
lack of basic equipment/logistics at peripheral centers. 
• Referral to a Specialized Service 

In Donga, untimely referral to a specialized service also tripled the risk of death 
(OR = 0.30; p = 0.001). This finding is consistent with Tanguiéta, where poor tri-
age and non-medical referrals were common. It highlights the need to strengthen 
inter-level coordination, train peripheral care providers, and standardize obstetric 
referral criteria. 
• Clinical Condition at Admission 

Initial clinical parameters such as a deteriorated general condition (OR = 4.48; 
p = 0.027), altered consciousness (OR = 3.67; p = 0.052), and vital distress (OR = 
7.39; p = 0.106) significantly increased the risk of death. In Tanguiéta, most women 
were admitted in critical condition (collapse, unconsciousness, or hemorrhagic 
shock), reflecting delayed emergency care. These clinical factors often reflect the 
culmination of multiple delays (diagnosis, transport, and management). 

Our findings confirm that maternal deaths often result from preventable com-
plications that could be effectively addressed with timely and quality care. Souza 
et al. In 2023, emphasize that the health system represents a critical opportunity 
to interrupt the chain of events that may lead to maternal death, especially for women 
presenting pregnancy-related complications [10]. 

Reducing maternal mortality in a sustainable manner requires going beyond 
clinical responses. As highlighted by Souza et al. In 2023, expanding the health 
system’s ecosystem to address broader ecosocial forces and inequalities is essential 
to improve maternal health and well-being [10]. 

5. Limitations 

This study has several limitations that should be acknowledged, as a case-control 
study relied on existing medical records, which may have been incomplete or in-
consistent. 

The quality and completeness of medical records used in this study may have 
affected the depth of analysis. This issue is consistent with findings from similar 
contexts, such as in Burkina Faso, where maternal death audits often lack key 
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clinical information and fail to follow recommended national protocols [27]. 

6. Conclusions 

This study identified several factors associated with maternal deaths in the Donga 
Department. The results show that individual characteristics such as marital sta-
tus, surgical history, high gravidity, and high parity influence the risk of death. 
Moreover, delays in care particularly prolonged delays between symptom onset 
and arrival at a healthcare facility as well as the absence of essential measures (re-
ferral form, intravenous access, timely specialized referral) emerged as major ag-
gravating factors. Clinical condition at admission, notably a deteriorated general 
state and altered consciousness, also constitutes a strong marker of severity. 

These findings highlight the urgent need to strengthen the capacities of healthcare 
facilities, ensure an effective referral system, and improve the early identification 
of high-risk pregnancies in the community. Targeted interventions should be de-
veloped to enhance the accessibility, quality, and continuity of obstetric care. Sim-
ultaneously, continuous training for healthcare personnel and community aware-
ness are essential to break the cycle of preventable delays. 
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