
Yacoub et al.                                                                                                        Risk factors for maternal mortality 

African Journal of Reproductive Health September 2025; 29 (9): 159 

REVIEW ARTICLE 
 

Risk factors for maternal mortality at two national reference 

maternity hospitals in Djibouti City, 2019-2023 
 

DOI: 10.29063/ajrh2025/v29i9.15 
 

Arbahim H. Yacoub1*, Sanae Elomrani2, Ali A. Abdoulkader3 Arbahim M. Mohamed4, Ahmed 

Boudak5 and Rachid Bezad6
 

 

Epidemiology Research Team at the FMPH.Quality and Risk Management at the direction of University Hospital of 

Djibouti1; National School of Public Health, Rabat2; Epidemiology and Preventive Medicine, WHO Djibouti3; CHU-

Dar El Hanan University Hospital Center of Djibouti4; University Hospital of Djibouti, UNFPA5; Orangers maternity 

hospital, IbnSina University Hospital,Rabat-Mohamed V University, Rabat Moroco6 

 

*For Correspondence: Email: yacoubabi89@gmail.com 
 

Abstract 
 

Maternal mortality is a global public health challenge, particularly in developing countries. Objective:To analyze the risk factors 

associated with maternal death in hospitals at the level 3 maternity hospitals of Djibouti City. A case-control analytical study from 

January 1, 2019, to December 31,2023, in Dar El Hanan maternity hospital and the Cheiko Hospital maternity.All maternal deaths 

that occurred in these periods in two maternity wards were included.A descriptive analysis is performed,thenconditional logistic 

regression univariate and multivariate analysis was used to assess factors associated with maternal mortality. The analysis focused, 

on a total of 515 women,103 cases, and 412 controls selected. The main causes of maternal death are hemorrhagic shock (26.2%); 

preeclampsia and its complications (20.4%) and then malaria(17.5%).After multivariate logistic regression analyses, we identified 

several factors associated with in-hospital mortality, such as, the level of education (woman not in school) with OR: 51.4 

[6.75;114.8] and p<0.001;clinical status at admission with OR:4.12 [1.86;9.39]and p<0001;presence of thrombocytopenia with 

OR:2.97[1.21;7.30] and p:0.017; patientrequiring transfusions with OR:3.47 [1.55,7.93] and p<0.003;also the 

extreme,lengthofstay(LOS)≤24HwithOR:2.98[0.96,9.5]and LOS>14d OR:2.05[0.45,9.25] ,andp:0.012. The factors identified by 

this study show the need to strengthen preventive strategies during pregnancy(prenatal follow-ups,early detection of anemia and 

malaria as well as high-risk pregnancies);improve care during childbirth and the perinatal period. (Afr J Reprod Health 2025; 29 

[9]: 159-174). 

 

Keywords: Risk factors, maternal mortality, reference motherhood, pregnant woman, preventive strategy, maternal morbidity, 

high-risk pregnancy 
 

Résumé 
 

La mortalité maternelle est un défi mondial de santé publique, en particulier dans les pays en développement. Objectif : Analyser 

les facteurs de risque associés à la mortalité maternelle dans les maternités de niveau 3 de la ville de Djibouti. Étude analytique 

cas-témoins menée du 1er janvier 2019 au 31 décembre 2023 à la maternité Dar El Hanan et à la maternité de l’hôpital Cheiko. 

Tous les décès maternels survenus durant ces périodes dans les deux maternités ont été inclus. Une analyse descriptive a été réalisée, 

puis une analyse de régression logistique conditionnelle univariée et multivariée a été utilisée pour évaluer les facteurs associés à 

la mortalité maternelle. L’analyse a porté sur un total de 515 femmes, 103 cas et 412 témoins sélectionnés. Les principales causes 

de décès maternels sont le choc hémorragique (26,2 %) ; prééclampsie et ses complications (20,4 %) puis paludisme (17,5 %). 

Après des analyses de régression logistique multivariée, nous avons identifié plusieurs facteurs associés à la mortalité hospitalière, 

tels que le niveau d'éducation (femme non scolarisée) avec OR : 51,4 [6,75 ; 114,8] et p < 0,001 ; l'état clinique à l'admission avec 

OR : 4,12 [1,86 ; 9,39] et p < 0,001 ; la présence de thrombocytopénie avec OR : 2,97 [1,21 ; 7,30] et p : 0,017 ; patient nécessitant 

des transfusions avec OR : 3,47 [1,55, 7,93] et p < 0,003 ; également la durée de séjour les extrêmes (DS) ≤ 24 h avec OR : 2,98 

[0,96, 9,5] et LOS > 14 j OR : 2,05 [0,45, 9,25] et p : 0,012. Les facteurs identifiés par cette étude soulignent la nécessité de 

renforcer les stratégies de prévention pendant la grossesse (suivi prénatal, dépistage précoce de l'anémie et du paludisme, ainsi que 

des grossesses à risque) et d'améliorer la prise en charge lors de l'accouchement et de la période périnatale. (Afr J Reprod Health 

2025; 29 [9]: 159-174). 

 

Mots-clés: Facteurs de risque, mortalité maternelle, maternité de référence, femme enceinte, stratégie de prévention, morbidité 

maternelle, grossesse à risque. 
 
 

Introduction 
 

Pregnancy is a period of fulfillment and happiness 

for all families, the occurrence of a mother's death  

 

is a shock, an unbearable tragedy for the family as 

well as for the whole society.Maternal mortality is 

a global public health problem, in 2020 nearly 800 
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women die every day from preventable causes 

related to pregnancy or childbirth.1 But this scourge 

affects developing countries more, according to the 

WHO, at the global level, the maternal 

mortalityratio in 2020 is estimated at 233 per 

100,000 live births (CI = [202; 235]).2 

However, in recent decades, we have seen 

significant progress in the regression of the 

maternal mortality ratio at the global level, with a 

reduction of 34.3% between 2000 and 2020, an 

average rate of reduction of 2.9% per year.1-3 

In addition, there is a marked disparity 

between developed and developing countries and 

between regions, the risk of maternal mortality in 

sub-Saharan Africa is 1 in 40, in Central and South 

Asia 1 in 340, in Latin America and the Caribbean 

1 in 580 compared to the developed regions which 

are for example in Europe and North America 

1/5100 and then in Australia and New Zealand. 

Zeeland, the risk of maternal mortality is at 

1/16000. For example, in 2020, the sub-Saharan 

regions recorded the highest maternal mortality 

ratio at 545 per 100,000NV, in North Africa at 103 

per 100,000NV and in the Australia region; New 

Zealand the maternal mortality Ratio is at 4 per 

100,000NV.1-4Also a systematic analysis of data 

carried out in 2015 by Global Burden shows that 

geographical disparities widened between 1990 and 

2015 and that in 2015, 24 countries still had a 

maternal mortality rate above 400 per 100,000 NV, 

as well as a significant correlation between access 

to quality maternal health care and maternal 

mortality Ratio5.Disparities exist between and 

within countries. In the United States a study shows  

that the maternal mortality rate for non-Hispanic 

black women is 3 to 4 times higher than that of 

white women.6-7 

Maternal mortality remains a topical problem 

because of its prevalence in developing countries, 

particularly in Africa, where socio-economic, 

environmental and health conditions expose women 

to complications during pregnancy and childbirth. 

At the level of the East Africa region, despite 

considerable progress recorded in recent decades, 

the Maternal mortality ratio figures are still high. In 

Ethiopia with 267 per 100,000Live Births and in 

Eretria at 322 per 100,000Live Births, as well as in 

Djibouti with the MMR at 234 per 100,000Live 

Births.8 

Reducing the maternal mortality rate is a 

priority for United Nations system 

agencies.Initially, theMillennium Development 

Goalswere agreed within the framework of the 

WHO in the early 2000s, and then in 2015 

theSustainable Development Goals. 

Djibouti has committed to these two 

challenges launched in 2000 and then relaunched in 

2015, which aimed to reach seventy-five per 

100,000 Live Births by 2015 and then by 2030. 

Djibouti has not met the targets set by the 

sustenableDevelopment Goalsbut a considerable 

reduction of 45.7% in 20 years has been observed, 

ranging from 512 per 100,000 Live Birthsin 2000 to 

234 per 100,000 Live Birthsin 2020. At the national 

level, no scientific study has been published on 

maternal mortality, but it is a priority issue for the 

Ministry of Health, a national strategy for the 

acceleration of the reduction of maternal and 

neonatal mortality 2022-2026 has been developed. 

This strategy is based on five lines of action which 

include: Improving access to health care 

(geographical, financial, health education); The 

strengthening of the quality maternal and 

neonatalcare services at the three levels of the 

health pyramid; Improving governance; The 

integration of the                                  social 

determinants of   health,   global   health; The  

improvement of the information system for 

maternal and neonatal services, with the 

surveillance of maternal and neonatal mortality . 

At the hospital level, also the rate is not decreasing, 

at the third-level reference maternity unit (Dar El 

Hanan), the rate of intra-hospital maternal deaths 

was 280 per 100,000 Live Birthsin 2020, then in  
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2021 at 266 per 100,000Live Birthsand in 2022 this 

Ratiowas at 261 per 100,000Live Births. And at the 

reference maternity ward of the Cheikho Hospital, 

the Maternal Mortality Ratiowas, in 2020, 164.6 per 

100,000Live Births, then in 2021 at 123 per 

100,000Live Birthsand this intra-hospital MMR 

was in 2022 at 154 per 100,000Live Births. 

This analytical work on the issue of risk 

factors for maternal death within the hospital at the 

level of two reference maternity hospitals in 

Djibouti (Dar El Hanan maternity hospital and the 

Cheikho Hospital maternity) is the first of its kind 

at the national level. The objective of this study is 

to analyze the risk factors associated with maternal 

death in hospitals at the level 3 maternity wards of 

Djibouti City. 
 

Methods 
 

Type of study 
 

This is a retrospective study, case-control from 

January 1, 2019, to December 31, 2023, at the levels 

of two national reference maternity hospitals in 

Djibouti. This study was conductedin Dar El Hanan 

Maternity Hospital and Cheiko Hospital Maternity 

Hospital over the five years (January 1, 2019, to 

December 31, 2023). 

These two maternity hospitals manage an 

average of 11500 annual deliveries, which 

represents more than two-thirds of the annual 

expected delivery in Djibouti City. The two 

maternity wards take care of all obstetric and 

neonatal complications in the five regions of the 

interior of the country.  

 

Study population and sampling 
 

The data were obtained at the Dar El Hanan national 

reference maternity hospital and the maternity ward 

of Cheiko Hospital, in Djibouti, over a period of 5 

years, between January 1, 2019, and December 31, 

2023. A case-control study design was adopted. The 

cases included all maternal deaths recorded in the 

two maternity wards.  

Women who died in the intra- or postpartum ward 

of a direct or indirect obstetric cause were included 

in the study (Cas). Women who died in the ward for 

an objectively non-obstetric cause (accidental or 

incidental) were not included. 

 Controls included women discharged alive after 

hospitalization due to vaginal birth or caesarean 

section, abortion, spontaneous termination of 

pregnancy, and medical termination. They were 

selected by simple random sampling matched to the 

case period. We selected four controls for one 

maternal death case.  

Data were collected from patients' medical records, 

maternal death registers from two maternity wards, 

internal clinical audit minutes (PV) for cases. 

According to forms prepared in advance. The data 

collected was done with the Epi info software, 

version 7.2.5.0. 

Listing sociodemographic, obstetric, and 

intrapartum exposures. Sociodemographic 

exposures included: maternal age [years] then 

classified by age group [≤18 years; 19-24 years old; 

25-30 years old; 31-36 years old; ≥37 years old], the 

patient's profession, the level of education [not in 

school; Primary level; Secondary level; high 

school/university level]; marital status [single, 

married, widowed/divorced]; the spouse's 

profession; mother's place of residence [Djibouti 

City; Inland regions/Border localities]. Obstetrical 

and clinical exposures included: mode of admission 

[Direct; Simple reference; Transfer by ambulance],  

prenatal consultations by class [Pregnancy well 

monitored: ANC: ≥3; Male pregnancy followed:  

ANC ≤2; Pregnancy not followed: ANC: 0] and 

parity [nulliparous, primiparous, second; Third; 

≥fourth]. Maternal clinical status at 

admission[Good General statut; Statut poor/ 

Altered (Unconscious), as well as intrapartum 

exposures including mode of delivery [vaginal 

delivery, caesarean section; abortion/PNO].  
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Also, clinical exposures, anaemia by degree of 

severity [severe anaemia defined by an Hb level < 

7g/dl; moderate anaemia defined as a level of 7 ≤ 

Hb< 10 g/dl; mild anemia corresponds to a level of 

10 ≤ Hb< 11g/dl]. The presence of 

thrombocytopenia [Yes: Platelet≤150,000/mm3; 

No: Wafer>150.000/mm3]. The length of stay in 

hospital [≤2H; ≤24H; 24H-72H]; 4-7 days; 8-14 

days; >14j]; the use of blood transfusions and 

derivatives; ventillatory support have been studied 

for cases and controls. Figure 1 
 

CD-11 definition of maternal death 
 

Maternal deaths: "Maternal death is the death of a 

pregnant woman or death occurring within 42 days 

of the termination of pregnancy, related to 

pregnancy or its management, regardless of the 

gestational age of the fetus and the position of the 

baby. Maternal death is not related to accidental or 

fortuitous causes."9 

Direct obstetric deaths: Deaths resulting from 

obstetrics complication of pregnancy (pregnancy, 

labor, and postpartum), and from interventions, 

omissions, incorrect treatments, or a chain of events 

resulting from any of the above events.  

Indirect obstetric deaths: Deaths resulting from 

disease or condition that developed during 

pregnancy and were not due to direct obstetric 

causes but were aggravated by the effects of 

pregnancy. 

Accidental or accidental maternal deaths: 
Deaths that occur during pregnancy or in the 

aftermath of childbirth but whose causes are 

unrelated to it 

 

Data analysis  
 

The analysis of the data collected will be done  

using Excel, Epi Info 7.2.5.0 software: EBM SPSS  

Statistics 20. In all statistical tests, the significance 

threshold will be set at risk α= 5% with a 95% 

confidence interval (CI). The analysis of the data 

collected will be conducted using the R software 

version 4.2.2. A descriptive analysis will be 

conductedof all the data collected. Quantitative 

variables will be described through the meaning 

with its standard deviation and qualitative variables 

through absolute and relative frequencies. For 

bivariate comparative analysis, the Chi2 test or the 

Fisher's exact test will be performed according to 

the conditions of applicability. These tests will be 

used to look for associations between maternal 

death and the different explanatory factors with a 

significance threshold p < 0.05. Then, we 

performed multivariate logistic regression analyses, 

variables that had a P-value < 0.2 were introduced 

into the logistic regression model. The Backward 

automated Step-by-Step selection procedure was 

used for the selection of the final model. Then, to 

evaluate the quality of the model's fit, we will 

perform the Homer Lemeshow test. This process 

will allow us to obtain the adjusted odds ratios with 

the 95% confidence intervals. 
 

Results 
 

During the period of our study (2019-2023), we 

identified 103 cases of maternal deaths out of 52487 

live births, which is what makes the intra-hospital 

maternal mortality ratioin the two maternity wards 

at 196.2 per 100,000NV. Of the 67487 women 

admitted, we obtained, after random selection, 412 

controls matched to obstetric complications and 

period of admission in relation to maternal deaths. 

In total, 515 maternal files were analyzed. The 

distribution of the study sample by establishment 

was 87 cases and 337 controls at the Dar El 

Hananmaternity, and 16 cases and 75 controls at the 

Cheikho hospital maternity. 
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Figure 1: Study Population Flow Diagram 
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Table 1: Description and analysis of the characteristics of the cases and controls 
 

Variables Case (n=103) 

n(%) 

Control (n=412) 

n(%) 

OR P-value 

Age     

Mean ±SD 28.7 ±6,36 29.4±6,20   

Age group    P*: 0.311 

≤18 years old 6 (5.8) 15 (3.6) 1.38 [0.44; 3.86]  

[19-24 years old] 24 (23.3) 82 (19.9) ---  

[25-30 years old] 38 (36.9) 134 (32.5) 0.97 [0.54; 1.75]  

[31-36 years old] 22 (21.4) 127 (30.8) 0.59 [0.31; 1.13]  

≥37 years old 13 (12.6) 54 (13.1) 0.83 [0.38; 1.75]  

Marital Status    P**:0.160 

Single 2 (1.9) 3 (0.7) ----  

Bride 100 (97.1) 408 (99.0) 0.36 [0.05; 3.13]  

Widowed/Divorced 1 (1.0) 1 (0.2) 1.41 [0.03; 76.8]  

Patient's profession    P*<0.001 

No 95 (92.2) 308 (74.8) 4 [1.8; 8.51]  

Yes 8 (7.8) 104 (25.2) 0.25 [0.11; 0.51]  

Level of patient education    P**:<0.001 

Elementary level 2 (1.9) 55 (13.3)   

Middle school level 2 (1.9) 32 (7.8) 1.71 [0.17; 17.1]  

High School/University 

Level 

1 (1.0) 72 (17.5) 0.41 [0.01; 5.17]  

Not in school 98 (95.1) 253 (61.4) 9.90 [3.00; 65.9]  

Spouse's occupation    P*<0.001 

No 79 (76.7) 181 (43.9) 4.2 [2.55; 6.9]  

Yes 24 (23.3) 231 (56.1) 0.24 [0.14; 0.39]  

Patient's place of 

residence 

   P*<0.001 

Djib-ville 70 (67.9) 360 (87.4) ---  

Region-Interior/Borders 33 (32.05) 52 (12.6) 3.26 [1.95; 5.40]  

Parity Frequency    P*:0.014 

Nulliparous 41 (39.8) 111 (26.9) 1.95 [1.03; 3.89]  

Primipart 19 (18.4) 76 (18.4) 1.33 [0.63; 2.86]  

Second part 15 (14.6) 80 (19.4) ---  

Third party 16 (15.5) 47 (11.4) 1.81 [0.81; 4.05]  

Multipare (≥ 4p) 12 (11.7) 98 (23.8) 0.66 [0.28; 1.49]  

Admission procedure P**<0.001 

Direct 68 (66,02) 367 (89.08) ---  

Reference 1 (0.97) 14 (3.34) 0.44 [0.02; 2.24]  

Transfer 34 (33.01) 31(7.52) 5.89 [3.39; 10.3]  

Clinical Status at 

Admission 

   P*< 0.000 

Good 27 (23.3) 301 (73.1) 0, 13 [0.08; 0,13]  

Poor/ Altered 

(Unconscious) 

76 (73.78) 111 (26.7) 7.57 [4.69; 12.6]  
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Anemia Class    P*<0.001 

Normal  

43 (41.75) 

228 (55.3) ---  

Moderate anemia 21 (20.38) 109 (26.45) 1.02 [0.57; 1.80]  

Severe anemia 39 (37.86) 75 (18.2) 2.75 [1.65; 4.57]  

Thrombocytopenia    P*<0.001 

No 72 (69.9) 366 (88.8) ---  

Yes 31 (30.1) 46 (11.2) 3.42 [2.02; 5.75]  

Pregnancy Follow-up 

Class in ANC 

   P**<0.001 

Pregnancy Well 

followed 

3 (2.9) 35 (8.5)   

Poorly monitored 

pregnancy 

89 (86.4) 260 (63.1) 3.81 [1.32; 16.7]  

Pregnancy Not followed 

up 

11 (10.7) 117 (28.4) 1.06 [0.30; 5.13]  

Modality of delivery    P*<0.001 

Terminated pregnancy                      

(abortion/ PNO) 

25(24) 10(2) ---  

Caesarean section 47(46) 221(54) 0,53[0.24; 1.2]  

Vaginal 31(30) 181(44) 0.43[0.18 ; 0.97]  

Necessity for Blood and 

Derivatives Transfusion 

   P*<0.001 

No 55 (53.4) 311 (75.5) ---  

Yes 48 (46.6) 101 (24.5) 2.68 [1.71; 4.20]  

Length of hospital stays    P**<0.001 

≤2H 9 (8.7) 1 (0.2) 38.7 [4.75; 321]  

≤24H 19 (18.4) 33 (8.0) 2.46 [1.18; 5.12]  

[24H-72H] 23 (22.3) 99 (24.0) ---  

[4-7d] 29 (28.2) 169 (41.0) 0.74 [0.40; 1.36]  

[8-14 d] 11 (10.7) 96 (23.3) 0.50 [0.22; 1.06]  

>14 days 12 (11.7) 14 (3.4) 3.65 [1.47; 9.07]  

Ventillatory Assist Patient   P*<0.001 

No 48 (46.6) 396 (96.1) ---  

Yes 55 (53.4) 16 (3.9) 27.8 [15.1; 54.0]  

ANC: Antenatal Care Service;PNO: pregnancy no out Outcome With Maternal death ;P*-value: TEST khi2 

pearson; P**-value: Fisher's Exact Test 
 

Descriptive analysis of population 

characteristics  
 

The mean age of the case group is 28.7 years 

[±6,36] and the control group is 29.4 [±6,20] with a 

median age of 30 years. Most admission modalities 

were spontaneous, direct admissions to the  

 

 

maternity ward in both groups, 66% of cases and  

89.1% of controls, and admissions by transfers from 

the regions were 33% for cases and 7.5% for 

controls. (Table 1).  

Most of our study populations were in a 

marriage situation (97% cases and 99% controls).  
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Also, most of the women were not in professional 

employment, 92.2% of cases and 74.8% of controls.  

Also, the spouses of women were not in 

employment in 76.6% of the cases and 43.9% of the 

controls.  

Regarding women's educational attainment, most 

women were not in school, 95.1% forcases and 

61.4% for Controls. The most frequent parities 

among women are nulliparous with 39.8% for cases 

and 26.8% for controls.  
 

Descriptive analysis of the causes of maternal 

death 
 

Of the deaths recorded, twenty-five occurred during 

pregnancy and the remaining seventy-eight during 

labour, delivery and in the immediate postpartum 

period. Among maternal deaths in hospitals, the 

four leading causes of maternal death are: first, 

hemorrhagic shock (26.2%); in second place, pre-

eclampsia, and its complications (20.4%) and then 

malaria (17.5%), in fourth place came sepsis 

(11.7%), (Tables 2). Intra-hospital maternal deaths 

were classified by type of cause by the in-hospital 

audit committees, 61.2% were direct causes, 38.8% 

were indirect causes. (Tables 2). Finally, we have 

classified these causes of death according to the 

model of three delays (WHO), the third delay 

represents (57.3%) of the cases, the first delay 

represents (23.3%); then the second lag (19.4%), 

(Tables 2).  
 

Risk factors associated with maternal 

mortality 
 

In univariate analysis (Tables 1), patients admitted 

by medical evacuation from inland and border 

regions were 33.2% of cases and 7.52% of controls; 

This difference was significantly associated with 

maternal mortality with (p<0.001). The occupations 

of women and spouses were significantly 

associated with care (p<0.001).  

 

Table 2: Causes of maternal mortality 
 

Variables N (%) 

Period of death n(%) 

Pregnant 25(24.2) 

Peripartum 2(1.9) 

Postpartum 76(73.8) 

Class of Causes n(%) 

Causes Direct 63(61.2) 

Causes Indirect 40(38.8) 

Deaths according to model of 3 WHO 

delays 

n(%) 

First Delay 24(23.3) 

Second delay 20(19.4) 

Third delay  59(57.3) 

Cause of Maternal Death  n(%) 

Haemorrhagic shock 27(26,2) 

Pre-eclampsia and its complications 21(20,4) 

Malaria 18 (17,5) 

Sepsis 12(11,7) 

Thromboembolism 8(7,8) 

Heart disease  5(4,9) 

HydroElectrolitic Disorder 4(3,9) 

Anaemia 2(1,9) 

Immunosuppression (HIV) 2(1,9) 

Suicide 1(1,0) 

Gestational Diabetes 1(1,0) 

Spinalanaesthesia 1(1,0) 

Intestinal obstruction 1(1,0) 
 

In both groups, most women were not in school, i.e., 

95.1% for the Cas and 61.4% for the Controls, the 

low enrolment in school of women is significantly 

associated with maternal mortality with p<0.002. 

Nulliparous women have twice the risk of 

death than other parities, with p:0.014.Multiparity 

(≥ 4parities) represent 11.7% among cases and 

23.8% among controls, with p: 0.014, it is a 

protective factor. 

Then, for the factors concerning the prenatal 

follow-up of the pregnancy, poorly monitored 

pregnancies represent 86.4% among cases and 

63.1% among controls, a difference significantly 

associated with maternal mortality (p<0.001).  
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Tables 3: Risk factors associated with maternal mortality 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables Or.adjusted 95% adjusted ci Adjusted  p-value  

Patient instruction level     0.001 

Elementary level — —  

Middle school level 2.46 0.06, 98.2  

High school/university level 0.00 0.00, 23,285  

Not in school 51.4 6.75, 114,8  

Clinical status at admission   <0.001 

Good — —  

Poor/altered 4.12 1.86, 9.39  

Thromnbopenie   0.017 

No — —  

Yes 2.97 1.21, 7.30  

Pregnancy follow-up   0.3 

Pregnancy well monitored — —  

Poorly monitored pregnancy 3.28 0.56, 64.1  

Pregnancy not followed 0.53 0.07, 11.5  

Transfusion requirements (blood and blood 

derivatives) 

  0.003 

No — —  

Yes 3.47 1.55, 7.93  

Hospital length of stay   0.012 

≤2h 109 0.00, 150  

≤24h 2.98 0.96, 9.50  

[24h-72h] — —  

[4-7d] 0.34 0.12, 0.91  

[8-14 d] 0.18 0.04, 0.65  

>14 days 2.05 0.45, 9.25  

Patient on ventilator assistance   <0.001 

No — —  

Yes 26.9 10.7, 75.5  

Modalities of delivery   <0.001 

Terminated pregnancy (abortion/pno) — —  

Caesarean section 0.03 0.01, 0.18  

Vaginal 0.02 0.00, 0.13  

Pno:  pregnancy with no  out outcome with maternal death ; or = adjusted odds ratio; ci = 

adjusted confidence interval; p-value:wald's khi2 test 
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Patients admitted in an altered clinical condition 

have significant differences (p<0.001), i.e., these 

women have a 4.12 times greater risk of death. In 

addition, women with severe anemia are 2.75 times 

more likely to die, severe anemia is significantly 

associated with maternal deaths (P<0.001). 

Secondly, thrombocytopenia factors are also 

significantly associated with maternal death with 

(p<0.001). However, the modality of delivery is a 

protective factor in relation to maternal mortality 

with P<0.001. 

In the context of care provided during the 

course of care, those who required transfusions of 

blood products and derivatives have a 2.7 times 

greater risk of maternal death (p<0.001). Then, 

patients who required ventillatory support were 

significantly associated with maternal deaths, 

(p<0.001).  

Extreme lengths of stay are also significantly 

associated with maternal deaths, with short lengths 

of stay (≤2H) with p<0.001.and long lengths of stay 

(>14) with p<0.001. 

In multivariate analysis (Table 3), the risk factors 

related to maternal mortality that were identified are 

educational attainment, out-of-school women have 

risks significantly associated with maternal 

mortality, with an OR: 51.4 [6.75; 114.8] and 

p<0.001. Altered clinical status at admission was a 

risk factor associated with maternal mortality, with 

an OR: 4.12 [1.86; 9.39] and (p<0.001).  

Women with thrombocytopenia had a 3-fold 

increased risk of mortality with an OR: 2.97[1.21; 

7.30] Thrombocytopenia is a risk factor associated 

with maternal mortality with p-value: 0.017. 

 Intra-hospital vaginal and upper delivery were 

protective factors for maternal mortality, with an 

OR of 0.02 [0.0 to 0.13] and 0.03 [0.01 to 0.18] and 

p<0.001, respectively. 

Transfusion is significantly associated with 

maternal mortality, a factor in the need for 

transfusion OR: 3.47[1.55; 7.93] p-value: 0.003; 

ventilatory support is a risk factor for maternal  

mortality with OR: 26.9[10.7; 75.5] and p<0.001. 

Finally, the length of stay in hospital was 

significantly related to maternal death, which is a 

risk factor for maternal mortality, with extreme 

length of stay, length of stay (LOS)≤ 24 hours with 

OR: 2.98 [0.96, 9.50] and LOS>14d OR: 2.05 [0.45, 

9.25], and p: 0.012; Modalities of delivery by 

caesarean section or vaginal delivery are 

significantly associated with maternal mortality, it 

is a protective factor of mortality, respectively OR: 

0.03[0.01; 0.18] and OR: 0.02[0.00; 0.13] and 

p<0.001. (Table 3). 
 

Discussion 
 

This analytical study on maternal mortality in two 

level 3 maternity wards between 2019 and 2023 

identified an in-hospital maternal mortality rate 

(MMR) of 196.2 per 100,000 live births, which is 

still high compared to the SDG targets at the 

national level. The analysis of the different factors 

associated with maternal death highlights several 

clinical, sociodemographic and systemic aspects of 

maternal mortality.  
 

Sociodemographic risk factors  
 

The average age of the women who died was 28.7 

years, which is like the average age of the control 

group of 29.7 years. Indeed, this study did not 

highlight a significant relationship between age and 

the risk of maternal mortality, similar results were 

demonstrated in an analytical study carried out in 

Iran.10 However, several literature highlights the 

significant correlations between extreme age and 

the occurrence of maternal morbidity and 

mortality.11-12 A striking factor in our study is the 

association between the geographical origin of 

patients and the risk of maternal mortality. Indeed, 

in univariate analysis, women from inland regions 

and border localities have a significantly higher risk 

of death with an OR=3.26[1.95; 5.40] and         

p<001, but which does not stand out in multivariate  
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analysis. These differences in risks were mainly 

related to difficulties in accessing prenatal care and 

emergency obstetric care, as well as low levels of 

education and geographical distances from health 

facilities, similar results are observed in several 

articles and scientific journals.13Also an American 

study demonstrates the differences in the level of 

vulnerability in maternal health by geographical 

area.14-15 

The majority of transfer admissions were 

mothers evacuated from interiors regions or border 

localities, they have a risk of death 5.9 times higher 

than direct admissions OR=5.89[3.39; 10.3] and 

p<001 in univariate. These are found in the 

literature and are often explained by a delay in the 

use of care, by difficulties in accessing care, by the 

decision-making of transfers to the appropriate 

levels of care, as is the case of the results of a study 

carried out in a community hospital in Bangui, 

Central Africa in 2009.16Then in 2025 an analytical 

study in the same hospital.17-18-19 Similar results are 

also found on the high risks of mortality by 

evacuated mothers.20-21 

In addition, sociodemographic and 

economic factors are major factors that increase the 

risk of maternalmortality, such as not being in 

school,womenwithout professions. In our study, 

out-of-school women had 51.4 times mortality with 

OR: 51.4[6.75; 114.8] and p <0.001, it was a risk 

factor significantly associated with maternal 

mortality. Also, women without a profession have 

more risks related to maternal mortality, which is 

significant in univariate (p <001). Several results in 

the literature demonstrate the correlation between 

the level of maternal education and maternal 

morbidity and mortality.22-23 This result highlights 

the importance of health education for mothers in 

reducing maternal mortality, due to a better 

understanding of warning signs, risk factors and 

better access to care, as well as better access to 

maternal mortality.24-25 Astudycarried                                         

out in Tanzaniahighlighted the correlation between  

maternal morbidity and mortality and the level of 

education, prenatalfollow-up, as well as 

neonatalmorbidity.26 

 

Clinical and obstetrical risk factors 
 

Clinical status at admission is also a major predictor 

of maternal death. Patients admitted in an altered 

clinical condition have a 4.12[1.86; 9.39] times 

higher risk of death (p<0.001), highlighting the 

need for early detection of obstetric complications, 

expanding preventive obstetric care at the national 

level. 17-27  

Other biological factors have been identified as 

significantly associated with maternal mortality, 

including severe anaemia with OR: 2.75[1.65; 

4.57]; p<0.001), only in univariate, also 

Thrombocytopenia has been identified as a risk 

factor for maternal mortality OR: 2,97[1.21 ; 7.30] 

and p-value:0.017. These risk factors underscore 

the importance of rigorous prenatal follow-up to 

anticipate and treat these complications before they 

become fatal. Similar results are observed in the 

literature.28-29 

Nullipart women have 1.95 [1.03; 3.89], twice the 

risk of maternal mortality, then poorly monitored 

pregnancyhave 3.81 [1.32; 16.7] almost four times 

as much maternal mortality, were associated with 

mortality. A study carried out in Niger between 

2008-2010 on the risk factors for maternal death in 

hospitals shows that these factors were significantly 

associated with maternal mortality, early 

pregnancies aged 14-19 years (p-value: 

0.00000178), high multiparity (7+ children) (p-

value: 0.00000124), primiparity (p-value: 

0.000016), and the 3rd trimester of pregnancy (p-

value: 0.0054).30 Also concordant results in 

thissense in the literature.31-32 In addition, a 

studycarried out in Tanzaniademonstrates the 

correlation between low prenatalfollow-up, no 

schooling and the occurrence of perinatal 

morbidities.26 
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Finally, hospital care is also a key determinant of 

maternal mortality, in our study the length of 

hospital stay was identified as a risk factor related 

to maternal death, with a high risk for patients who 

stayed less than 24 hours in hospital, Length of 

stay(DS)≤ 24H with OR:2.98 [0.96, 9.50] and 

p:0.012 . Mainly due to admission too late, with an 

altered clinical condition on admission. Conversely, 

patients with a prolonged stay (>14 days) are also 

at significant risk DS>14j OR: 2.05 [0.45, 9.25] and 

p:0,012associated with maternal mortality, which 

may reflect serious complications requiring 

prolonged intensive care. Several scientific studies 

confirm the result of this study on the correlation 

between length of stay and maternal mortality.33-35 

Vaginal delivery and intra-hospital caesarean 

section were protective factors for maternal 

mortality, with an OR of 0.02 [0.0; 0.13] and OR: 

0.03 [0.01; 0.18] and p<0.001 respectively; These 

can be explained by the benefits of early use of 

peripartium care in level 3 maternity wards in 

women who survived high-risk pregnancy, and 

identical results have been observed in the 

literature.36-37 

The main causes of maternal death 

identified in our study are hemorrhagic shock 

(26.2%), pre-eclampsia and its complications 

(20.4%) and malaria (17.5%), followed in fourth 

place by sepsis (11.7%). These results corroborate 

the trends observed in other studies of the literature, 

where hemorrhage and preeclampsia, and 

hypertensive disorders of pregnancy remain the 

leading causes of maternal mortality.38-39,40-41-4-42-43-

44 

In our study, in particular, the cause of maternal 

mortality related to malaria is in third place ahead 

of sepsis. This is justified by the period of our study 

which coincides with the COVID-19 period from 

March 18, 2020, to 2023. This health crisis has had 

an impact on the preventive measures usually put in 

place by the Ministry of Health during the peak 

periods of the malaria epidemic nationwide. Also  

the impacts of covid-19 on pregnancy follow-up 

and maternal health care are reported in the 

literature by Chmielewska B, Barratt I et al.45 

Analysis according to the WHO's model of the three 

delays allowed us to identify that the third delay, 

relating to the quality of hospital care, is the most 

predominant (57.3%), followed by the first delay 

(23.3%) and the second delay (19.4%).These results 

indicate the importance of improving the quality of 

intra-hospital care, training health personnel and 

strengthening the capacities of hospital structures to 

optimize the management of obstetric emergencies. 

Similar results have been demonstrated in the 

literature on the impact of improving the quality of 

care on maternal mortality.46 

. 
 

Limitations of the study 
 

As it is limited to the reference hospital setting, in 

the two maternity wards, this study does not cover 

women who gave birth at home, and deaths at 

home. However, our study is representative of the 

population of Djibouti City, as these two maternity 

hospitals perform on average more than two-thirds, 

or 71% of the expected annual delivery in Djibouti 

City. The retrospective nature of our studies did not 

allow us to study all the determinants of maternal 

mortality.  
 

Conclusion 
 

During the study period from 2019 to 2023, 

maternal mortality was recorded at 196.2 per 

100,000 live births. Our research analyzed 515 

patients admitted to two level-3 reference maternity 

wards. Several risk factors were identified as 

significantly associated with maternal mortality, 

including education level, clinical status at 

admission, thrombocytopenia, blood transfusion 

and derivatives, ventilatory support in intensive 

care, and length of hospital stay.  
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Furthermore, this study demonstrated that medical 

evacuation (transfer), inadequate prenatal follow-

up, severe anemia, and nulliparity increased the risk 

of maternal mortality.There is a need for strengthen 

interventions to mitigate factors such as the level of 

education, the clinical condition at admission to 

level 3 maternity, and maternal intensive care.It 

isalsonecessary to ensureevidence-

basedintrapartum interventions to improve the 

quality and safety of obstetric care.. 
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