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Abstract 
Background: Maternal mortality remains a major public health problem, par-
ticularly in resource-limited countries. Despite the progress achieved, hyper-
tensive and hemorrhagic complications continue to account for a substantial 
proportion of maternal deaths. This study aimed to analyze the determinants, 
causes, and circumstances of maternal deaths recorded at Pikine National 
Hospital, a referral hospital in the suburbs of Dakar. Methods: We conducted 
a retrospective descriptive and analytical study including all maternal deaths 
that occurred between January 1, 2019, and December 31, 2023, in the Depart-
ment of Gynecology and Obstetrics at Pikine National Hospital. Data were 
collected from medical records, hospital admission registers, operating room 
registers, and anesthesia and intensive care records. Sociodemographic, ob-
stetric, clinical, and therapeutic variables, as well as causes of death, were an-
alyzed using SPSS version 20. Results: During the study period, 125 maternal 
deaths were recorded among 28,197 live births, corresponding to a maternal 
mortality ratio of 443.3 per 100,000 live births. The mean age of the patients 
was 31 ± 6 years. Most were multiparous (73.6%), had been referred from an-
other health facility (74.4%), and had attended fewer than four antenatal care 
visits (84.8%). The leading underlying causes were preeclampsia (38.4%) and 
postpartum hemorrhage (22.4%). The leading immediate causes were hemor-
rhagic shock (39.2%), HELLP syndrome (20.0%), and eclampsia (15.2%). Di-
rect obstetric causes accounted for 84.0% of deaths. 
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1. Introduction 

Maternal mortality remains a major public health problem and a sensitive indicator 
of health system quality. According to the World Health Organization (WHO), ap-
proximately 287,000 women died in 2020 from complications related to pregnancy, 
childbirth, or the postpartum period, and more than 95% of these deaths occurred 
in low- and middle-income countries [1]. Sub-Saharan Africa alone accounts for 
nearly 70% of this global burden, reflecting persistent barriers to accessing high-
quality obstetric care [1]. 

The leading causes of maternal death are direct obstetric complications, partic-
ularly hemorrhage, hypertensive disorders of pregnancy, infections, and abortion-
related complications. Indirect causes include pre-existing cardiac, metabolic, and 
infectious diseases [2]. Most maternal deaths are preventable through high-qual-
ity antenatal care, an effective referral and transfer system, and prompt manage-
ment of obstetric emergencies [3]. 

In Senegal, despite progress in maternal health, maternal mortality remains 
high and poses a challenge to achieving Sustainable Development Goal 3.1, which 
aims to reduce the global maternal mortality ratio to fewer than 70 deaths per 100,000 
live births by 2030 [1]. Studies conducted in West African referral hospitals indi-
cate that maternal deaths occur predominantly among patients referred late with 
severe hypertensive or hemorrhagic complications [4]-[6]. 

Pikine National Hospital is one of the main obstetric referral centers in the Da-
kar region and receives patients transferred daily for severe complications. Ana-
lyzing the characteristics and causes of maternal deaths in this facility is essential 
for identifying gaps in the health care system and guiding prevention strategies. 
To contribute to efforts aimed at reducing maternal mortality and to provide up-
dated data, we conducted a study to assess the characteristics and causes of ma-
ternal deaths at the Pikine National Hospital Center between January 1, 2019, and 
December 31, 2023. 

2. Methods 
2.1. Study Design and Setting 

This retrospective descriptive and analytical study was conducted in the Depart-
ment of Gynecology and Obstetrics at Pikine National Hospital, a tertiary-level 
hospital in the suburbs of Dakar. The hospital is a referral center for obstetric 
transfers from health facilities in the districts of Pikine and Guédiawaye and from 
several regions of Senegal. 
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2.2. Study Period 

The study covered five consecutive years, from January 1, 2019, to December 31, 
2023. 

2.3. Study Population 

The source population comprised all women admitted to Pikine National Hospital 
during pregnancy, childbirth, or the postpartum period. We included all maternal 
deaths meeting the WHO definition: the death of a woman while pregnant or 
within 42 days of termination of pregnancy, irrespective of the duration and site 
of the pregnancy, from any cause related to or aggravated by the pregnancy or its 
management, but not from accidental or incidental causes. Deaths occurring more 
than 42 days after the end of pregnancy and accidental or traumatic deaths unre-
lated to pregnancy were excluded. It should be noted that all deaths occurring 
during pregnancy or the puerperium were systematically reviewed by the Mater-
nal Death Review and Response Committee of the Pikine Health District. The com-
mittee consisted of two obstetrician-gynecologists, one anesthesiologist-intensiv-
ist, two general practitioners, and four midwives. Following the review, each case 
was classified as either a maternal death or a non-maternal death, and the cause 
of death was determined. At the end of the study period, 125 maternal deaths were 
included in the study, including women who died during referral and were de-
clared dead on arrival. 

2.4. Study Variables 

The study variables included sociodemographic characteristics; obstetric history; 
pregnancy characteristics; admission pathway; clinical and therapeutic data; un-
derlying and immediate causes of death according to the WHO classification; and 
direct and indirect obstetric causes. 

2.5. Data Collection 

Data were collected from medical records, hospital admission registers, operating 
room registers, transfer forms, anesthesia and intensive care records, and mater-
nal death registers. 

2.6. Statistical Analysis 

Data were entered into Microsoft Excel and analyzed using SPSS® version 20. 
Quantitative variables were summarized as means with standard deviations or 
medians with ranges, according to their distribution. Qualitative variables were 
reported as frequencies and percentages. Proportions were compared using Pear-
son’s chi-square test or Fisher’s exact test when expected cell counts were insuffi-
cient. Statistical significance was set at p < 0.05. 

2.7. Operational Definitions 

For the purposes of this study, the following operational definitions were used: 
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• Anemia in pregnancy: a hemoglobin concentration <11 g/dL during preg-
nancy. 

• Hypertension: systolic blood pressure ≥140 mmHg and/or diastolic blood pres-
sure ≥90 mmHg. 

• Preeclampsia: new-onset hypertension (systolic blood pressure ≥140 mmHg 
and/or diastolic blood pressure ≥90 mmHg) occurring after 20 weeks of gesta-
tion and associated with proteinuria ≥300 mg/24h. 

• Postpartum hemorrhage: blood loss ≥500 mL within 24 hours after childbirth, 
regardless of the mode of delivery. 

• Preterm birth: birth occurring before 37 completed weeks of gestation and, for 
the purposes of this study, from 22 weeks of gestation onward. 
The quality of antenatal care was assessed according to the number of antenatal 

care visits completed in relation to gestational age, completion of the recom-
mended antenatal laboratory investigations, and adherence to national antenatal 
care standards and protocols. 

2.8. Ethical Considerations 

Data were collected anonymously and confidentially, and patient identities were 
never disclosed. 

3. Results 
3.1. Epidemiological Characteristics 

During the study period, 125 maternal deaths were recorded among 28,197 live 
births, yielding an overall maternal mortality ratio of 443.3 deaths per 100,000 live 
births. The annual ratio fluctuated, reaching its highest levels in 2020 (551.5 per 
100,000 live births) and 2021 (547.9 per 100,000 live births), and its lowest level in 
2022 (305.5 per 100,000 live births). The highest absolute number of deaths was rec-
orded in 2021, with 30 cases (24.0% of all deaths) (Table 1). The mean age was 31 
± 6 years (range, 16 - 45 years), and the median age was 33 years. Women aged 25 - 
34 years and those aged 35 years or older each accounted for 40.0% of cases. Mul-
tiparous women represented nearly three-quarters of the study population (73.6%). 
 
Table 1. Annual maternal mortality ratios at Pikine National Hospital, 2019-2023. 

Year Maternal deaths, n Live births, n Ratio per 100,000 live births 

2019 25 7523 332.3 

2020 28 5077 551.5 

2021 30 5475 547.9 

2022 16 5238 305.5 

2023 26 4884 532.4 

Total 125 28,197 443.3 
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3.2. Obstetric Characteristics 

Most pregnancies were singleton pregnancies (91.2%), while twin pregnancies ac-
counted for 8.8% of cases. Antenatal care was inadequate for most patients: 84.8% 
had attended fewer than four antenatal care visits and 6.4% had received no ante-
natal care. Nearly half of the pregnancies were preterm (<37 weeks of gestation) 
(48.0%), while 46.4% were term pregnancies and 5.6% ended before 22 weeks of 
gestation. The main associated conditions were anemia (70.1%), hypertension 
(55.1%), gestational diabetes (15.9%), and a scarred uterus (12.1%). The principal 
obstetric characteristics are summarized in Table 2. 
 
Table 2. Main obstetric characteristics of the patients. 

Variable Percentage (%) 

Singleton pregnancy 91.2 

Twin pregnancy 8.8 

Fewer than four antenatal care visits 84.8 

No antenatal care 6.4 

Preterm pregnancy (<37 weeks) 48.0 

Anemia 70.1 

Hypertension 55.1 

Gestational diabetes 15.9 

Scarred uterus 12.1 

3.3. Admission Pathways 

Overall, 93 patients (74.4%) were referred from peripheral health facilities, whereas 
32 (25.6%) were admitted directly. Among referred patients, 79.5% were trans-
ferred before delivery, 8.6% immediately after delivery, 6.4% during the first tri-
mester of pregnancy, and 5.3% during the late postpartum period. The main rea-
sons for referral were severe preeclampsia (18.3%), eclampsia (12.9%), postpar-
tum hemorrhage (10.8%), and placental abruption (7.5%). At admission, the most 
frequent diagnoses were severe preeclampsia (38.4%), eclampsia (13.6%), post-
partum hemorrhage (8.0%), and placental abruption (7.2%). 

3.4. Treatment 

Management comprised four complementary components: resuscitation, medical 
treatment, obstetric management, and surgical treatment. All patients received in-
itial resuscitative measures, including oxygen therapy, intravenous fluid replace-
ment, and hemodynamic monitoring. Of these, 86 patients (68.8%) required ad-
mission to the intensive care unit. The main medical treatments were blood trans-
fusion (18.0%) and magnesium sulfate (12.8%), while 4.0% of patients received 
antibiotic therapy. Other treatments were used less frequently (Table 3). 
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Table 3. Treatment provided at admission. 

Treatment Frequency, n Percentage (%) 

Resuscitative measures 119 95.2 

Admission to intensive care 86 68.8 

Blood transfusion 20 18.0 

Magnesium sulfate 16 12.8 

Antibiotic therapy 4 4.0 

Thrombolysis 1 0.8 

Insulin therapy 1 0.8 

Rehydration 1 0.8 

 
Among the 102 patients who received obstetric treatment, cesarean delivery was 

the main mode of delivery (67.6%), followed by vaginal delivery (29.4%). Uterine 
evacuation procedures accounted for less than 3% of obstetric interventions. Ad-
ditional surgery was performed in 35 patients (28.0%), mainly hemostatic hyster-
ectomy (60.0%) or repair of a cervical tear (22.9%). Other surgical procedures 
were less frequent (Table 4). 
 
Table 4. Obstetric and surgical treatments. 

Treatment Frequency, n Percentage (%) 

Obstetric treatment (n = 102)   

Cesarean delivery 69 67.6 

Vaginal delivery 30 29.4 

Manual vacuum aspiration 2 1.9 

Uterine curettage 1 0.9 

Surgical treatment (n = 35)   

Hemostatic hysterectomy 21 60.0 

Cervical tear repair 8 22.9 

Peritoneal lavage 3 8.6 

Perineorrhaphy 2 5.7 

Triple arterial ligation 1 2.8 

3.5. Circumstances and Causes of Maternal Deaths 

Maternal deaths occurred mainly in the intensive care unit (68.8%), followed by 
the maternity ward (20.8%), operating room (5.6%), and during transfer to the 
hospital (4.8%). The mean interval between admission and death was 3 ± 5 days 
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(range, 0 - 28 days), with a median of 1 day. One-third of deaths (33.0%) occurred 
within the first 24 hours after admission. Nearly half (49.6%) occurred during the 
immediate postpartum period, compared with 32.8% during the late postpartum 
period and 16.0% during pregnancy. 

The leading underlying causes of maternal death were preeclampsia (38.4%), 
postpartum hemorrhage (22.4%), and placental abruption (9.6%). Together, these 
three conditions accounted for more than two-thirds of maternal deaths (Table 5). 
The leading immediate causes were shock (39.2%), HELLP syndrome (20.0%), and 
eclampsia (15.2%). Direct obstetric causes accounted for 84.0% of deaths, com-
pared with 16.0% due to indirect causes. 
 
Table 5. Main causes of maternal deaths. 

Cause Frequency, n Percentage (%) 

Underlying causes   

Preeclampsia 48 38.4 

Postpartum hemorrhage 28 22.4 

Placental abruption 12 9.6 

Abortion 5 4.0 

Pulmonary embolism 4 3.2 

Other causes 28 22.4 

Immediate causes   

Shock 49 39.2 

HELLP syndrome 25 20.0 

Eclampsia 19 15.2 

Pulmonary embolism 4 3.2 

Other causes 28 22.4 

3.6. Analytical Results 

Bivariate analysis found no statistically significant association between the causes 
of maternal death and age (p = 0.30), parity (p = 0.50), number of antenatal care 
visits (p = 0.30), or direct versus indirect obstetric causes (p > 0.05). However, 
mode of delivery was significantly associated with the type of maternal death (p = 
0.01). Hemorrhage-related deaths were more frequent after vaginal delivery, 
whereas deaths due to hypertensive complications were more frequent after ce-
sarean delivery (Table 6). 

4. Discussion 
4.1. Maternal Mortality in a Referral Hospital 

Our study found a maternal mortality ratio of 443.3 deaths per 100,000 live births, 
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which is higher than national estimates for Senegal. This finding is explained 
mainly by the tertiary referral status of Pikine National Hospital, which receives 
patients with the most severe obstetric complications after referral from periph-
eral facilities. This situation is comparable to that reported in other referral hos-
pitals in sub-Saharan Africa, where hospital-based maternal mortality ratios re-
main substantially higher than national estimates [1] [4]-[6]. 
 
Table 6. Factors associated with the main causes of maternal death. 

Variable 
Hypertensive 
complications 

Hemorrhage p-value 

Age NS NS 0.30 

Parity NS NS 0.50 

Number of antenatal care visits NS NS 0.30 

Direct vs. indirect causes NS NS >0.05 

Mode of delivery Association Association 0.01 

4.2. Epidemiological and Obstetric Profile 

The women who died were young, predominantly multiparous, inadequately mon-
itored during pregnancy, and frequently transferred from another health facility. 
These characteristics are consistent with observations from Senegal, Cameroon, 
and Gabon [4]-[6]. Inadequate antenatal care remains a major determinant of ma-
ternal mortality because it limits early detection of hypertensive disorders, ane-
mia, and other complications that could be prevented or treated before progress-
ing to severe disease [3]. 

4.3. Predominance of Hypertensive Complications 

A major finding of our study was the predominance of hypertensive complica-
tions as the leading underlying cause of maternal death. When preeclampsia, pla-
cental abruption, eclampsia, and HELLP syndrome were considered together, hy-
pertensive disorders constituted the leading cause of maternal mortality in our 
hospital, ahead of postpartum hemorrhage. This pattern may reflect an epidemi-
ological transition already reported in several African hospitals [5] [6]. Although 
hemorrhage remains the leading cause of maternal death worldwide, hypertensive 
disorders are increasingly prominent in referral maternity units, where patients 
are often admitted at advanced stages of disease [1] [2]. 

4.4. Severity at Admission and Hospital Care 

The leading immediate causes of death were shock, HELLP syndrome, and ec-
lampsia, reflecting the severity of patients’ clinical condition at admission. The 
frequent need for intensive care, blood transfusion, and major surgery, particu-
larly hemostatic hysterectomy, underscores the severity of the complications man-
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aged in our hospital. These findings highlight the importance of continuous access 
to a multidisciplinary team, obstetric intensive care, and blood products, in ac-
cordance with WHO recommendations [3]. 

4.5. Challenges in the Referral and Transfer System 

The high proportion of referred patients confirms persistent weaknesses in the 
referral and transfer system. Although our study did not specifically assess delays 
in care, the findings suggest that the second and third delays described by Thad-
deus and Maine continue to contribute substantially to maternal deaths [7]. 
Stronger coordination between peripheral facilities and referral hospitals, together 
with improved access to medical transport, could help reduce these delays. 

4.6. Factors Associated with Maternal Deaths 

Statistical analysis found no significant association between the main causes of 
death and age, parity, or number of antenatal care visits. However, mode of deliv-
ery was significantly associated with the type of complication leading to death. 
This association should be interpreted cautiously because cesarean delivery is 
likely a marker of disease severity rather than a causal factor in maternal mortality. 

4.7. Strengths Limitations and Implications 

This study has limitations inherent to its retrospective design, including incom-
plete data in some medical records and the absence of autopsy for deaths of un-
determined cause. Referral delays and the precise circumstances of transfers could 
not be assessed comprehensively. Nevertheless, the exhaustive inclusion of cases 
over five years, the substantial number of cases, and the quality of data collection 
in a national referral hospital are strengths that provide a useful representation of 
maternal deaths occurring in tertiary facilities. 

From a public health perspective, our findings emphasize the need to strengthen 
early detection of hypertensive disorders of pregnancy, improve the quality of an-
tenatal care, and optimize the referral and transfer system. Continuous availability 
of blood products, access to obstetric intensive care, and systematic maternal death 
reviews are essential measures for sustainably reducing maternal mortality in Sen-
egal, in accordance with WHO recommendations [3]. 

5. Conclusion 

This study found a high maternal mortality ratio at Pikine National Hospital, con-
sistent with its role as a referral hospital caring for patients with severe obstetric 
complications. Maternal deaths occurred mainly among multiparous women who 
had received inadequate antenatal care and had been referred from peripheral fa-
cilities. Hypertensive disorders of pregnancy were the leading causes of maternal 
death, ahead of postpartum hemorrhage. Reducing maternal mortality requires 
stronger antenatal care, early detection and treatment of hypertensive disorders, 
an improved referral and transfer system, and continuous availability of blood 
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products and emergency obstetric care. Regular maternal death reviews are also 
essential for improving quality of care and supporting progress toward maternal 
mortality reduction targets in Senegal.  
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