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Abstract 

Individual causes and community determinants are synergic in maternal death occurrence. This 
study aimed to identify maternal mortality risk factors in a regional hospital. Material and Me- 
thods: This was a retrospective cohort study from data of 1807 hospitalized women. To identify 
maternal mortality risks factors, mortality hazard ratio (HR CI95%) has been calculated in un- 
ivariate analysis and Cox proportional hazard model. Results: During hospitalization, 30 maternal 
deaths occurred. From Cox regression, adjusted mortality HR confirmed that women age older 
than 35 (HR = 2.5, CI95%: [1.2 - 5.7] and younger than 19 (HR = 3.02, CI95%: [1.5 - 6.7]); distance 
to hospital ≥10 Km (HR = 4.1, CI95%: [1.8 - 9.4]; multiple deliveries (HR = 2.4, CI95%: [1.1 - 7.3]), 
less ante natal care (<3 visits) (HR = 3.03, CI95%: [0.97 - 9.48]); obstetrical maternal mortality di- 
rects causes (HR = 2.31, CI95%: [1.7 - 6.21]) and emergently reference (HR = 3.5, CI95%: [1.8 - 
8.32]) were maternal mortality risk factors. Conclusion: In this regional hospital of low income 
country, identified maternal mortality factors are related to women socio-economic determinants 
and quality prenatal or obstetric care access. Interventions to reduce maternal mortality rate 
should be conducted within both household and women socio-economic status development and 
in maternal health and obstetric care strengthening. 
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1. Introduction 

Goal five of the Millennium Development Goals (MDGs) aims to achieve three-quarter reduction of maternal 
mortality by 2015 from 1990 level. But despite efforts and global trends on maternal death, international health 
issue about maternal health in low-income countries continues to be focused on maternal deaths. Trends in ma-
ternal mortality rate showed a decline of 47% in 2010 from levels in 1990. Sub-Saharan Africa accounted for 
56% of the total rate in 2010. Lack of skilled routine and emergency care is the underline linked cause of most 
of the maternal death [1]. Poor availability and quality of maternity services are determinant on maternal death 
occurrence [2]. 

Individual causes and community determinants are synergic in maternal death occurrence. Most of the time 
maternal death is associated with both poor socioeconomic situation (global poverty, women’s economic situa- 
tion, number of pregnancy, number of deliveries, women education) and serious lack of health resources (health 
care facilities, maternities, medicines, skilled health providers, prenatal preventive care). Large burden of preg- 
nancy-related complications and associated disabilities and high maternal mortality rate are linked. For maternal 
death reduction, many key areas have to be combined: investment in maternal health promotion and primary 
care, in women education and global socioeconomic development (transport, nutrition and food security, women 
employment and social status etc…). When maternal death occurs in hospital, it can indicate a lack of timely im- 
proved health care. It is urgent to ensure that quality of care provided in hospital is optimal. The objective of this 
study was to identify maternal mortality risk factors in regional hospital of Burkina Faso few years from 2015 to 
purpose efficient actions. 

2. Material and Methods 

2.1. Study Design and Site 

This was a retrospective cohort study. The study covered the period of one year, from January 1 to December 31, 
2009. The study site was the maternity of Banfora regional hospital in Burkina Faso Cascades region area. At 
this maternity, skilled midwifes staff, leaded by a gynecologist and obstetrician medical doctor, was in charge of 
care providing. 

2.2. Study Population 

The study has been conducted from data of hospitalized women during pregnancy, delivery, or postpartum pe- 
riod. During the considered period, all hospitalized cases were considered. 

2.3. Study Samples Size 

Data of 1807 women have been considered for analysis. 

2.4. Data Collection 

Trained research midwife, not included in the maternity staff, collected data on women socio-demographic (age, 
education, marital status, occupation, distance to hospital, number of pregnancy, parity), antenatal visit, delivery 
mode, cause of death. Data have been recorded from patient’s clinical document. The instrument for individual 
patient data collection was a pre-tested data case form. 

2.5. Statistical Analyses 

Usual statistics methods were applied. We used Pearson’s Chi square test or Fisher’s exact test to compare pro- 
portions. Mortality hazard ratio (HR) with confidence interval (CI95%) have been calculated in univariate anal- 
ysis and Cox proportional hazard models has been used in multivariate analysis to identify maternal mortality 
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risks factors. Statistical significance level was 0.05. The data were analyzed using SPSS software version 20. 

3. Results 

The women Socio-demographics characteristics at admission to the maternity are given in Table 1. 
From the 1807 women, 30 maternal deaths occurred during hospitalization, in-hospital maternal mortality rate 

was 1.66%. From the 30 maternal deaths, 11 occurred at ante partum (pregnancy) period (37%), 4 deaths at per 
partum (13%), 11 deaths at post partum (37%) and 4 deaths at post-abortum period (13%). We observed that 
90% of the 30 maternal deaths occurred within the first 24 hours of the hospitalization.  

On the 30 maternal deaths, 16 deaths (53.33%) occurred due to obstetric directs causes: hemorrhage (3.33%), 
infection (13.33%), distocia (6.65%), eclampsia (16.67%), abortion (13.32%) and uterine rupture (1.04%); 14 
maternal deaths (46.67%) occurred due to indirect causes: anemia (30%), HIV (3.33), malaria (3.33%), perito- 
neal sepsis (3.33), renal insufficiency (3.33%), post partum tetanus (3.33%). 
 

Table 1. Women Socio-demographics characteristics at ad- 
mission to the maternity.                                

 n Percentage 

Women age group (years)   
11 - 14 2 0.11 

15 - 19 354 19.59 

20 - 24 491 27.17 

25 - 29 403 22.3 

30 - 34 322 17.81 

35 - 39 184 10.18 

40 - 44 42 2.32 

45 - 49 9 0.49 

Marital status   
Married or in a relationship 1677 92.80 

Single 130 7.20 

Distance to hospital   
<10 km 1197 66.24 

>10 km 610 33.76 

Women main Occupation   
House mother 1607 88.93 

Working with salary 66 3.65 

Students 79 4.37 

Informal sector 55 3.04 

Gestity   
First 485 26.84 

Multiple 1322 73.16 

Parity   
None 535 29.61 

One 387 21.42 

2 - 3 552 30.55 

>3 333 18.43 
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In univariate analysis, an increased maternal mortality risk have been founded for women: being older than 35 
years (HR = 2.98, 95% CI:1.06 - 6.34); being younger than 19 years (HR = 2.53, 95%CI: 1.01 - 5.03); distance 
to hospital ≥10 km (HR = 6.45, 95%CI: (2.78 - 14.94); multiple deliveries (HR = 3.59, 95%CI: 1.38 - 9.36); less 
antenatal care (<3 visits) (HR = 3.03, 95%CI: 1.02 - 9.48); obstetrical mortality directs causes (HR = 4.51, 
95%CI: 2.08 - 9.79); emergently referred patients (HR = 5.83, 95%CI: 2.52 - 13.52).  

From Cox regression, adjusted mortality HR confirmed that, women age older than 35y (HR = 2.5, CI95%: 
(1.2 - 5.7)) and younger than 19y (HR = 3.02, CI95%: c1.5 - 6.7)); distance to hospital ≥10 Km.  

(HR = 4.1, CI95%: (1.8 - 9.4)); multiple deliveries (HR = 2.4, CI95%: (1.1 - 7.3])), less ante natal care (<3 
visits) (HR = 3.03, CI95%: (0.97 - 9.48)); obstetrical maternal mortality directs causes (HR = 2.31, CI95%: (1.7 
- 6.21)) and emergently reference (HR = 3.5, CI95%: (1.8 - 8.32)) , were maternal mortality risk factors (Table 2). 
 
Table 2. Univariate maternal mortality analysis and Cox proportional hazard ratio model for maternal mortality.               

 
Univariate analysis Cox regression 

n Maternal Mortality rate HR (95%CI) p HR (95%CI) p 

Women age group (y)       

11 - 19 356 2.53 2.2[1.06 - 5.03]  2.5[1.2 - 5.7]  

20 - 34 1216 1.15 1.00 0.04 1.00 0.02 

>=35 235 2.98 2.64[1.06 - 6.34]  3.02[1.5 - 6.7]  

Delivery Mode       

Caesarean 173 1.16 1.23[0.27 - 5.49] 0.88   

Vaginal 1167 0.94 1.00    

Distance to hospital       

≥10 Km 610 3.77 6.45[2.78 - 14.94] <0.001 4.1[1.8 - 9.4] <0.001 

<10 Km 1197 0.58 1.00  1.00  

Women occupation       

House mother 1575 1.84 4.27[0.58 - 31.21] 0.08   

Others* 232 0.43 1.00    

Gestity       

First 485 1.24 1.00 0.39   

Multiple 1322 1.82 1.47[0.60 - 3.57]    

Parity       

No parity 535 1.31 1.20[0.41 - 3.56]  1.1[0.2 - 3.7]  

Primiparity 387 1.03 0.95[0.27 - 3.35]  0.9[0.24 - 3.2] 0.001 

Low parity 552 1.09 1.00 0.005 1.00  

Multiparity 333 3.90 3.59[1.38 - 9.36]  2.4[1.1 - 7.3]  

Antenatal consultation       

<3 697 1.58 3.03[0.97 - 9.48] 0.04 3.03[0.97 - 9.48] 0.02 

≥3 769 0.52 1.00  1.00  

Diagnostic       

Obstetrical direct causes 616 3.41 4.51[2.08 - 9.79] <0.001 2.31[1.7 - 6.21] <0.001 

Indirect causes 1191 0.76 1.00  1.00  

Women admission mode       

Referred (evacuated) 642 3.58 5.83[2.52 - 13.52] <0.001 3.5[1.8 - 8.32] <0.001 

Not referred 1140 0.61 1.00  1.00  
*Others: women working with salary, women working in informal sector. 
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4. Discussion 

This was a retrospective cohort study with related limitations. Data have been collected over one year and li- 
mited to in-hospital patients. In rural regions, all women during pregnancy, delivery or postpartum period who 
need to be hospitalized don’t attend hospital for treatment.  

Maternal mortality occurred between hospital attended patients is not acceptable. In this regional hospital of 
low income country, maternal mortality remains high (30 maternal deaths a year). It is important to provide 
quality care to women attending to that hospital. The analysis of the maternal mortality risk factors of hospita- 
lized women showed that maternal mortality is directly related to poverty.  

Number of authors, in low incomes countries, reported maternal individual factors (socioeconomic status, 
demographic, obstetric complications, infectious diseases prevalence) and village or community level factors 
(access to prenatal or obstetric cares, distance) as maternal mortality risk factors [3]-[8]. 

In our study, the identified risk factors were women’s socioeconomics related factors: women age older than 
35 and younger than 19, distance to hospital, multiple deliveries, less ante natal care.  

Multiple deliveries affect maternal heath [9]-[12]. Women age (older than 35y or younger than 19y) added to 
women strong physical effort (overburden house work or labor), common in low income countries rural setting, 
can be synergetic in increasing maternal health risk [13] [14].  

Lack of prenatal health care (prenatal visit) is a factor emphasizing maternal risk. Amy poverty related factors 
underling this lack of prenatal visit (low demand because of low education, women low power at home end in 
the community for decision, women lower economic status) [12] [15] [16]. Obstetrical maternal mortality di- 
rects causes (hemorrhage, infection, distocia, eclampsia, abortion and uterine rupture) and emergently references 
were maternal death risk factors. These maternal mortality causes can be prevented with quality maternal care 
adequate obstetrical care. But distance to hospital or to a skilled obstetric care provider can be a maternal mor- 
tality risk factor [17]. Low viability of transport is synergetic to distance to increase maternal mortality risk. 

Observed indirect causes of maternal death in our study (anemia, HIV, malaria) are diseases closely asso- 
ciated with poverty [18]-[20]. 

5. Conclusion 

In this regional hospital of low income country, identified maternal mortality factors are related to women socio- 
economic determinants and quality prenatal or obstetric care access. These findings remind governments and 
international development agencies, that, if worldwide maternal mortality declines, its remains a big challenge in 
African low income countries. In these countries, interventions to reduce maternal mortality rate should be con-
ducted within both household and women socio-economic status development and in maternal health and obste-
tric care strengthening in term of access and quality. In low income countries, building effective partnership 
between maternal health promoting programs and socioeconomic development programs for reducing maternal 
mortality can be an effective working area. 
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