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Abstract  
 

Background: Reports have shown that approximately 529,000 maternal mortality due to pregnancy-related causes 

annually and almost all (99%) of these maternal deaths occur in developing nations. Aims and Objectives: To study the 

direct and indirect causes of maternal mortality. Materials and methods: Sixty three women were studied at Department 

of Obstrectics and Gynecology, Sultania, Zanana Hospital, Gandhi Medical College, Bhopal from April 2008 to March 

2009. Age, parity and direct and indirect causes of mortality were recorded. Results: Out of 63 maternal deaths, majority 

(74.6%) occurred due to direct causes and 25.4% due to indirect cause. Most common direct cause of mortality were 

Hypertensive disorder of pregnancy (42.85%) followed by hemorrhage (15.87%) and septicemia (12.70%). Most 

common indirect cause of maternal mortality were severe anemia (37.5%) and complicated malaria (37.5%). 

Conclusion: Contribution of direct causes was more in the maternal mortality, of which Hypertensive disorder of 

pregnancy, hemorrhage and septicemia were most common.  
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INTRODUCTION 
Death of a woman, while she is pregnant or 

within the 42 hours of termination of pregnancy 

irrespective of the duration and site of the pregnancy 

from any cause is termed as the maternal death [1]. 

 

Previous reports have shown that maternal 

mortality among developing countries is 18 times 

higher as compared to developed countries [2, 3]. A 

previous hospital based study from India reported the 

leading causes of maternal mortality as septic abortion, 

eclampsia, severe preeclampsia, ruptured uterus and 

hemorrhage and prolonged labor as the direct causes. 

However, the same study reported hepatitis, heart 

disease, and severe anemia as the most common 

indirect causes of maternalmortality [4]. 

 

According to the Registrar General of India 

(RGI) MMR of Madhya Pradesh were 173 per 100000 

live births [2]. In present study we tried to investigate 

the both direct and indirect causes for the maternal 

mortality of the Bhopal region as this is the place where 

most of the referral takes place as it is the centre of 

most of the primary and tertiary care centers and 

institutions.  

 

MATERIALS AND METHODS 
A hospital based prospective study was 

performed at Department of Obstretics and 

Gynecology, Sultania, Zanana Hospital, Gandhi 

Medical College, Bhopal from April 2008 to March 

2009. 

 

Women dying during pregnancy, child birth or 

within 42 days of termination of pregnancy, irrespective 

of site and duration of pregnancy, died due to any 

causes, related to or aggravated by pregnancy or its 

management were included in the present study. 

 

Women dying due to accidental cases and 

those dying beyond 42 days of postpartum period were 

excluded from the present study. 

 

For each maternal death information was 

collected regarding the age, parity, area of residence 

and booking status were recorded in pre- approved 

proforma.  

 

Every woman was enquired for antenatal care, 

number of visits and person providing antenatal care. 

Any complication during pregnancy, labour and 

puerperium was noted. 
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Causes of maternal death were categorized as 

direct and indirect and the most common cause of 

maternal deaths in the institute was analyzed. Duration 

of hospital stay in hours i.e. time interval between 

admission and death was calculated. 

 

The cause of death was carefully analyzed in 

each case. Any doubtful or incomplete information 

provided in the file was cross checked by interviewing 

close relatives of deceased. Hospital death review 

committee discussed various parameters of all maternal 

death in details. 

 

All the data was expressed either in numbers 

or percentage. Frequency distribution of SPSS ver. 20 

was used to prepare tables. No statistical test was 

performed.  

 

RESULTS 
Maximum maternal death occurred in the age 

group of 21-30 years (74.3%) which is the most fertile 

period. Maximum [20 (46%)] maternal death occurred 

in primi patients. Out of 63 maternal death, 47 (74.6%) 

occurred due to direct causes and 16 (25.4%) due to 

indirect cause. 

Table 1: Maternal death due to direct causes 

Causes Number of women Percentage 

Hypertensive disorder of pregnancy (n=27) Preeclampsia 10 37.03 

Eclampsia 17 62.97 

Hemorrhage (n=10) PPH 6 60 

APH (abruption placenta) 1 10 

Rupture uterus 1 10 

Vesicular mole 1 10 

Ectopic pregnancy 1 10 

Septicemia(n=8) Septic abortion 2 25 

Puerperal sepsis 2 25 

Septicemia with multi-organ failure 4 50 

Pulmonary embolism in post LSCS  2 4.25 

 

Table-2: Maternal due to indirect causes 

Indirect causes Number of women Percentage 

Severe Anemia 6 37.5 

Complicated malaria 6 37.5 

Hepatic encephalopathy 3 18.75 

Tuberculosis 1 6.25 

 

Out of 63 Maternal deaths, 8 (12.7%) died 

within 12 hours, 23 (36.5%) died between 2-12 hours, 

14 (22.2%) died between 13-24 hours, 17 (27%) died 

between 25 hours to 7 days and 2 (1.6%) died after 7 

days. Majority of the patients died within 24 hours of 

admission. 

 

DISCUSSION 
Health status of pregnant women is of utmost 

importance and should be on priority for would be 

mother and her family members. A good health is 

important as it can prevent the unwanted complications 

in women [5, 6]. Factors such as mother’s medical 

history, parity, history of previous complications and 

types of delivery are the important factors which must 

be considered for each pregnant woman. 

 

In present study we found that 74.6% of the 

women died because of the direct causes which are 

higher than the results of a study performed by WHO 

globally for identifying the direct causes of maternal 

mortality, which has reported that nearly 70% of 

maternal deaths were due to direct obstetric causes 

worldwide. Hemorrhage and hypertensive disorder of 

pregnancy were the most common causes of maternal 

mortality [7]. Recent study from Ethiopia by Sara et al 

who studied 59 maternal deaths reported that about 

86% of the maternal death occurred due to the direct 

obstetric causes. The most important were the 

hemorrhage, hypertensive disorders of pregnancy and 

obstructed labor which is in hand in hand with the 

present study findings [8]. Ikhtiar et al., did a case 

control retrospective study and found that the most 

important direct causes of mortality were obstetric 

hemorrhage, puerperal sepsis, pregnancy-induce 

hypertension, obstructed labor and ruptured uterus [9]. 

These findings are in line with the present study 

findings where we found that most common direct 

cause of mortality was hypertensive disorder of 

pregnancy followed by hemorrhage and septicemia. 

Similar results were reported by KO et al., where author 

reported hemorrhage, sepsis and preeclampsia as the 

most common direct causes of maternal mortality [10]. 

A previous study conducted in Gilgel Gibe field 

research Center of Tigray reported that about 60% of 

the mortality was due to hemorrhage and hypertensive 

disorder of pregnancy which is lower than the present 

study findings [11]. This may be due to the low 

accessibility and utilization of health service in that 

area. 
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In present study 25.4% of the women died due 

to indirect causes among which severe anemia and 

complicated malaria were the most common. As per the 

WHO reports 20-25% of the maternal mortality is due 

to the indirect causes which is in agreement to present 

study findings [12]. A recent study by Sara et al showed 

that about 14% of the maternal deaths were due to 

indirect causes in last three years from 2019 [8]. WHO 

reports the common indirect causes of maternal 

mortality as anemia, malaria, HIV/AIDS, diseases of 

the heart, lung, liver or kidneys and ectopic 

pregnancies. In present study findings are in accordance 

with the WHO reports [12]. Previous studies even 

reported history of previous illness, asthma, 

hypertension, tuberculosis, malaria and hepatitis as the 

important risk factors for maternal mortality [13-15]. 

Most common indirect causes of maternal mortality 

reported by Sara et al were which contributed half of 

the mortality, malaria contribute done-fourth, and TB 

and preexisting hypertension contributed 12.5% each of 

maternal deaths [8]. 

 

The present study had few limitations; one was 

the small sample size and second was the cross 

sectional nature of the study. There is a need of a large 

randomized clinical trial to strengthen the present study 

findings.  

 

CONCLUSION 
We conclude that hypertensive disorders of 

pregnancy has emerged as the leading cause of maternal 

deaths, which can be prevented by proper antenatal 

care, screening of pregnant women and early 

recognition of rise of blood pressure with other clinical 

signs to prevent development of imminent eclampsia 

and its complications. Other causes like hemorrhage, 

sepsis, anemia, malaria, hepatitis should be taken in 

account to reduce mortality. Maternal death due to these 

causes can be prevented by providing care at grass root 

level, linkage between primary, secondary and tertiary 

care, strengthening of referral services and instituting 

emergency obstructive services. 

 

REFERENCES 
1. World Health Organization. (2004). ICD-10: 

international statistical classification of deseases 

and related health problems. In ICD-10: 

international statistical classification of deseases 

and related health problems. 

2. Muliira, R. S., & Bezuidenhout, M. C. (2015). 

Occupational exposure to maternal death: 

psychological outcomes and coping methods used 

by midwives working in rural 

areas. Midwifery, 31(1), 184-190. 

3. Taguchi, N., Kawabata, M., Maekawa, M., Maruo, 

T., & Dewata, L. (2003). Influence of 

socio‐economic background and antenatal care 

programmes on maternal mortality in Surabaya, 

Indonesia. Tropical Medicine & International 

Health, 8(9), 847-852.  

4. Rajaram, P., Agrawal, A., & Swain, S. (1995). 

Determinants of maternal mortality: a hospital 

based study from south India. Indian journal of 

maternal and child health: official publication of 

Indian Maternal and Child Health 

Association, 6(1), 7-10.  

5. Lee, H., Kim, S., DeMarco, R., Aronowitz, T., 

Mtengezo, J., Kang, Y., ... & Fitzpatrick, J. J. 

(2015). Recognizing global disparities in health 

and in health transitions in the 21st century: what 

can nurses do?. Applied Nursing Research, 28(1), 

60-65. 

6. Shiffman, J. (2003). Generating political will for 

safe motherhood in Indonesia. Social Science & 

Medicine, 56(6), 1197-1207. 

7. Say, L., Chou, D., Gemmill, A., Tunçalp, Ö., 

Moller, A. B., Daniels, J., ... & Alkema, L. (2014). 

Global causes of maternal death: a WHO 

systematic analysis. The Lancet Global 

Health, 2(6), e323-e333. 

8. Sara, J., Haji, Y., & Gebretsadik, A. (2019). 

Determinants of Maternal Death in a Pastoralist 

Area of Borena Zone, Oromia Region, Ethiopia: 

Unmatched Case-Control Study. Obstetrics and 

gynecology international, 2019; 1-9. 

9. Ikhtiar, M., & Yasir, Y. (2015). Analysis of 

Maternal Mortality Determinants in Gowa District 

South Sulawesi Province, Indonesia. American 

Journal of Public Health, 3(3), 113-115. 

10. Ko, R., & Oucho, J. (2006). Maternal Mortality. In: 

Disease and Mortality in Sub-Saharan Africa. 2nd 

edn, 1-96.  

11. Deribe, K., Biadgilign, S., Amberbir, A., 

Belachew, T., & Woldemichael, K. (2010). The 

road to maternal death in rural Southwest 

Ethiopia. Ethiopian journal of health 

sciences, 20(1), 71-74. 

12. World Health Organization. (2005). Reducing 

Maternal Death: The Challenge of the New 

Millenium in the African Region. In. Brazzaville: 

WHO.  

13. Freitag, L., von Kaisenberg, C., Kreipe, H., & 

Hussein, K. (2014). Evaluierung des intrauterinen 

Fruchttods. Der Pathologe, 35(1), 77-82. 

14. Melaku, Y. A., Weldearegawi, B., Aregay, A., 

Tesfay, F. H., Abreha, L., Abera, S. F., & Bezabih, 

A. M. (2014). Causes of death among females–

investigating beyond maternal causes: a 

community-based longitudinal study. BMC 

research notes, 7(1), 629. 

15. Zanette, E., Parpinelli, M. A., Surita, F. G., Costa, 

M. L., Haddad, S. M., Sousa, M. H., ... & Cecatti, 

J. G. (2014). Maternal near miss and death among 

women with severe hypertensive disorders: a 

Brazilian multicenter surveillance 

study. Reproductive health, 11(1), 4. 

 


