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Abstract 
The rate of maternal mortality due to complications of pregnancy and delivery is one of the most 
significant indicators showing the development state of countries. The purpose of the present 
study is to assess important indicators of maternal health and predisposing factors of maternal 
mortality in Tehran province from 2008 to 2011. The present study is a case-control one. All 
mothers who had lost their life (n = 113) were selected through census and survived mothers (n = 
327) through randomized stratified sampling. Statistical analysis was performed using SPSS V.22, 
X2 test, Fishers exact test and Logistic regression. The rate of maternal mortality was the highest 
(29.2%) in 2009 and the lowest (20.4%) in 2011. Variables type of maternity hospital (P-value = 
0.036), maternal education (P-value < 0.001), husband’s education (P-value < 0.001) had a signif-
icant relation to maternal mortality. Logistic regression analysis showed that there is a relation-
ship between the education level of the husband and maternal mortality. Considering the factors 
affecting maternal mortality, promoting hospital services, improving skills and knowledge of doc-
tors, midwives and nurses and strengthening educational programs for the illiterate are the most 
effective measures to reduce maternal mortality. 
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1. Introduction 
The rate of maternal mortality due to complications of pregnancy and delivery is one of the most significant in-
dicators showing the development state of countries. The reason for the choice of this indicator as one of the 
most apparent factors representing development is the effect of social and economic factors on the increase or 
decrease of maternal mortality. This indicator is dependent on women’s literacy status, rural road network, 
access to the midwifery and delivery emergency, cost of health services, the existence of telecommunication net- 
works, household income, and… 

In fact, health services constitute only part of the factors affecting the decrease in women’s mortality. In most 
developing countries mortality due to the complications of pregnancy and delivery is regarded as the first reason 
for the death and disability of women aged 15 - 49 years and also the reason for at least 18 percent of the dis-
eases affecting this age group [1]. 

Improvement in the health status of mothers following the decrease in poverty has been considered as one of 
the prerequisites of development. To measure maternal mortality rate, an indicator named Maternal Mortality 
Ration (MMR) is used, showing the rate of maternal mortality due to complications of pregnancy and delivery 
per 100,000 live deliveries (Figure 1). The indicator MMR shows the women general health status in the society 
[2]. Investment on the better health status of mothers not only improves the health status of the mother and her 
family but also increases the number of working women, considering workforce, and so the economic state of 
the society and country. Untreated delivery and pregnancy complications cause 10 - 20 million women yearly to 
lose the ability to support themselves and their families [3]. 

Improving maternal health is viewed as one of the most important commitments of any country. Based on the 
latest report of WHO, Islamic Republic of Iran is one of the countries which have been successful in achieving 
the fifth goal of Millennium Development. According to the national surveillance system for maternal mortality, 
maternal mortality ratio in the last ten years can be seen in the chart below. The MMR rate chart based on data 
collected in 2002-2012 19/5 declined [2] [4] Figure 2. 

The most common cause of maternal death in 2011 in Iran as reported. 
In 60 to 80 percent, maternal deaths are due to hemorrhage, hard labor, high blood pressure, infections and 

complications of Unsafe abortions, noticeable percent of which occur after childbirth and about 78 percent of it 
is related to 24 to 48 first hours after childbirth [4]-[9] Figure 3. The purpose of the present study is assessing 
demographic factors related to maternal mortality in the province of Tehran-Iran (2008-2011). 

2. Methods 
The present study is a case-control one in which the women not survived (on child birth or during pregnancy) 
constitute the subject group and those who have had a successful delivery the control group. This study was ap-
proved by the Ethical Committee of Tehran University of Medical Sciences (TUMS) in 2012/6/10. About the 
nature and purpose of the study was explained to the participants. The subjects signed the informed consent 
form to participle in the study. Considering the system governing the maternal mortality in Iran which requires 
that maternal mortality be reported immediately, by six weeks after delivery the subjects, i.e. the women not  
 

 
Figure 1. Diagram of comparing maternal mortality ratio in Tehran and Iran. Maternal mor-
tality ratio per 100 thousand live births for the years 2008-2011 respectively was 21.5, 21, 
25.4 and 30. MMR was the highest in 2008 with 30 per 100 thousand live births and the 
lowest in 2009 with 21 per 100 thousand live births.                                   
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Figure 2. The MMR rate chart based on data collected in 2002-2012 19/5 de-
clined.                                                           

 

 
Figure 3. The most common cause of maternal death in 2011 in Iran.         

 
survived on child birth or during pregnancy in 2008, 2009, 2010 and 2011 were selected using the information 
existing in the family health department in medical sciences universities of Tehran, Shahid Beheshti and Iran (n 
= 113) through census and the control group (survived mothers) were selected from those who had given birth in 
hospitals in the province of Tehran from 2008-2011 (n = 327) through classified randomized sampling. 

The statistical analysis was done using soft ware SPSSV. 22 and tests x2, t-test, careful Fisher test and Logis-
tic regression. 

3. Results 
Findings of the study indicated that 24.8% (28) , 29.2% (33), 25.7% (29) and 20.4% (23) of the subject group in 
years 2008, 2009, 2010 and 2011 respectively and 23.2% (76), 27.5% (90), 25.4% (83) and 23.9% (78) of the 
control group in 2008, 2009, 2010 and 2011 respectively had given birth (Table 1). 

X2 test showed that two groups were the same concerning the year when delivery was done. The results also 
indicated that of the women who had not survived73.5%, 22.1% and 4.4% were 20 - 34 years old, 35 or above 
and under 18 respectively, but X2 test didn’t show any significant relationship between the two groups (P-value 
= 0.442). Most of the women under the study in the two groups (subject and control) lived in urban areas and 
also most of them, i.e. (96.6% of the subjects and 97.2% of the control group) had given birth in hospital and the 
difference between the two groups was not statistically significant (P-Value = 0.289). 

51.2%, 25%, 17.9% and 6% of the subjects and 38%, 37.4%, 13.4% and 11.2% of the control group had given 
birth in teaching and treatment hospitals, private hospitals and social security hospitals respectively. 
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Table 1. Comparison of the relative frequency distribution of subjects in the two groups subject and control in the province 
of Tehran-Iran from 2008-2011.                                                                               

Variable Group 
Subject Control 

Result of the test 
Number Percent Number Percent 

Year of delivery 

2008 28 24.8 76 23.2 

X2 = 6.19 
P-value = 0.892 

2009 33 29.2 90 27.5 

2010 29 25.7 83 25.4 

2011 23 20.4 78 23.9 

Age at the time of 
delivery 

≤18 5 4.4 26 8 
X2 = 1.631 

P-value = 0.442 18 - 34 83 73.5 234 71.6 

≥35 25 22.1 67 20.5 

Place of living 
City 94 83.2 249 76.1 X2 = 2.241 

P-value = 0.120 Town/village 19 16.8 78 23.9 

Place of delivery 

Home 2 2.3 1 0.3 

Fisher exact test 
P-value = 0.289 

On the way 1 1.1 7 2.1 

Delivery facilities 0 0 1 0.3 

Hospital 84 96.6 318 97.2 

Kind of hospital 

Treatment-teaching 43 51.2 122 38 

X2 = 8.520 
P-value = 0.036 

Treatment 21 25 120 37.4 

Private 15 17.9 43 13.4 

Social 5 6 36 11.2 

Educational level 
of the mother 

Illiterate 16 14.2 6 1.8 

X2 = 35.002 
P-value < 0.007 

Elementary 16 14.2 22 6.7 

Secondary 22 19.5 85 26 

Diploma 44 38.9 167 51.1 

Higher 15 13.3 47 14.4 

Husband’s  
educational level 

Illiterate 13 11.5 9 2.8 

X2 = 37.626 
P-value < 0.001 

Elementary 14 12.4 16 4.9 

Secondary 29 25.7 54 16.5 

Diploma 41 36.3 188 57.5 

Higher 16 14.2 60 18.3 

Health insurance 
Yes 78 69 208 63.6 X2 = 1.084 

P-value = 0.298 No 35 31 119 36.4 

Type of Citizenship 
Iranian 99 87.6 280 85.6 X2 = 0.277 

P-value = 0.599 Non-Iranian 14 12.4 47 14.4 
Immigration  

certificate Yes 5 35.7 21 45.7 X2 = 0.432 
P-value = 0.511 

 
X2 test showed that there was no statistically significant difference between the two groups (P-Value = 0.036). 

Considering the education level of the mothers and their husbands, there was no statistically significant differ-
ence between the two groups. The education level of the survived pregnant women and their husbands was 
higher than that of the not survived women and their husbands (P-Value < 0.001). 

Considering medical insurance, the kind of citizenship and immigration certificate, there was no statistically 
significant difference between the two groups (Table 1). In order to study the effect of various factors on proba-
bility of death in pregnancy, logistic regression was used. The results showed that chance of death in pregnant 
women whose husbands were illiterate or had primary education was 3.8-folds the risk of death in women that 
their husbands had a high school education or higher, so that OR = 3.8 CI 95% (1.076 - 13.546) and because this 
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distance does not have 1, OR is significant. 
Also, the chance of death in pregnant women with underlying disease was 5-folds of death risk among women 

who did not have an underlying disease, such that the OR = 5.03 CI 95% (2.776 - 9.119) and because this dis-
tance does not have 1, OR is significant. 

The results showed that chance of death in pregnant women who had a vaginal delivery was 0/33 folds the 
women who had cesarean section 0/33, so that OR = 0.33 CI 95% (0.15 - 0.73), and since the distance does 
about gestational age , death risk in women with gestational age 6 - 28 weeks was 3/36 folds the gestational age 
of 42 - 28 weeks, so that OR = 3.36 CI 95% (1.209 - 9.341), and since the distance does not have 1, OR is sig-
nificant. 

Not have 1, OR is significant (Table 2). 

4. Discussion 
Based on the findings of the study the rate of maternal mortality in 100,000 live births in 2008-2011 were (13, 
17, 19.1, 14.3) respectively. The rate of maternal mortality per 100 live births in 2009 (19.1) was the highest and 
in 2011 (13) the lowest [10]-[13]. 

In this study a relationship was found between the variables, kind of the hospital where delivery had been 
done (P-Value = 0.036), the mother’s level of education (P-Value < 0.001) on one side and the mother’s death 
on the other side. No relationship was found between the mother’s age at the time of delivery, place of living, 
place of delivery, having medical insurance, type of citizenship and the state of immigration certificate on one 
side and the mother’s death on the other side. 

Our study was demographic factors related to maternal mortality in Tehran Province-Iran during 2008 to 2011. 
All data selected using the information existing in the family health department in medical sciences universities 
of Tehran, Shahid Beheshti and Iran. In this study we had Limitations as Incompleteness of records, insufficient 
cooperation and coordination of hospital personnel, pregnant mothers death due to causes non-related to preg-
nancy and residence of mothers died in a province other than Tehran that these problems have been resolved. 
The results of the present study indicated that the most percentage of the participants in the study (both the sub-
jects and the control group) were in the age group 18 - 34. In the age group below 18, there were 5 cases of 
death. 
 
Table 2. Logistic regression analysis of variables in the control group.                                              

Variables B S.E. P Value OR 
95% C.I. for 

Upper Lower 

Number of pregnancy 1 −0.681 0.604 0.260 0.506 1.655 0.155 

Number of pregnancy 2 −0.939 0.549 0.087 0.391 1.147 0.133 

Number of pregnancy 3 −0.776 0.551 0.159 0.460 1.354 0.156 

Pregnancy age 1.212 0.522 0.020 3.361 9.341 1.209 

Hospital type of delivery −0.197 0.354 0.578 0.821 1.643 0.410 

Spouse education 1 1.340 0.646 0.038 3.818 13.546 1.076 

Spouse education 2 0.607 0.390 0.119 1.836 3.941 0.855 

Spouse education 3 0.335 0.542 0.537 1.398 4.046 0.483 

Mother education 2 −0.209 0.380 0.583 0.812 1.709 0.385 

Number of abortion 0.322 0.406 0.428 1.379 3.056 0.623 

Infection with underlying disease 1.616 0.303 0. 000 5.032 9.119 2.776 

Delivery agent 0.457 0.506 0.367 1.580 4.262 0.585 

Intentionality of pregnancy 0.057 0.392 0.885 1.058 2.283 0.491 

Delivery type −1.116 0.410 0.006 0.327 0.731 0.147 

Appropriate prenatal care −0.225 0.310 0.469 0.799 1.467 0.435 

1. Illiterate, Elementary; 2. Secondary and Diploma; 3. Diploma and Higher. 
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In a study conducted by khajeyian et al. (2011) 10 percent of the mothers were above 35 years of age and 
there was no maternal death concerning women below 18 [9]. Investigating the Factors related to the death of 
pregnant women in America indicated that the rate of maternal mortality was higher in women aged 35 or more 
than that in other age groups and in women above 40 the rate of death was four times as many as women aged 
30 - 34 [12]. The result of another study in Province of Kordestan showed that there was no death in age group 
below 18 and the lowest rate of maternal mortality (18.2%) was related to the women aged 35 or more [13]. 
While in the study related to maternal mortality in developed countries most of the deaths had happened to 
women above 35 [12]-[14]. 

Concerning the relationship between the place of residence and maternal death , although based on the find-
ings of the study the rate of maternal death in women living in cities was twice as many as that in women living 
in villages (83.2% versus 16.8%) x2 test didn’t show a significant difference between the subject and control 
groups (P-value = 0.120). In a study carried out in Mashhad 61.5% of the mothers who had not survived lived in 
small towns and villages and 38.5% in cities [15]. Another study done by abdollahipour and et al. found (2010) 
the rate of maternal death in women living in rural areas (35.08 per 100.000 live births) was higher than that in 
women living in urban areas (24.75) [16], The results of studies conducted by Golami Taromsary et al. [8], and 
Arshin Chi in 2008 and 2009 respectively Indicated that there was no statistically significant difference between 
the death percent women living in urban areas and those living in rural ones (15.8) [16] [17]. 

It seems that the reason why there was no significant difference between the two groups in the present study 
can be the access of people living in villages near Tehran to optimal health services, especially pregnancy care 
services and also because they gave birth in hospital not at home; There was no significant difference between 
the two groups considering the place of giving birth (P-value = 0.289). 

The results of the study corresponds to those of the studies conducted by Montazeri et al. (2008) in Kerman-
shah and Najaya et al. (2000) in Japan [18] [19]. In the present study, concerning the hospital where delivery is 
done, X2 test showed that there is a significant difference between the two groups, control and subject group. 
51. % of the subject group and 38% of the control group had given birth in teaching and treatment hospitals. In 
the report on the performance and achievements of the maternal care system of the country in 2012, 39% of the 
deliveries leading to death of the mothers had taken place in teaching hospitals, 28% in treatment hospitals, 10% 
in private hospitals, 10% in charity hospitals, 1% in hospitals of other organizations and in 10% kind of the hos-
pital was unknown [20]. These results are correspondent to the results of the present study. 

Concerning the mother’s level of education, there was no statistically significant difference between the two 
groups, (P-value < 0.001). 

In a study by MohammadiNia et al. (2013) the rate of maternal death in illiterate women was higher [21]. The 
results of the present study correspond to those reached by Emami Afshar et al. (2010) who showed the high 
rate of illiteracy in mothers not survived represents the important role of literacy in improving the health level of 
mothers [22]-[26]. Concerning the husband’s level of education X2 test showed that there is a significant differ-
ence between the two groups (P-value < 0.001), Also, findings of the study conducted by Farrokh Eslamlo et al. 
(2007) corresponds to those of the present study [7]. 

Since a considerable number of Afghanian people live in Tehran, the relationship between maternal death and 
the nationality (Iranian and non-Iranian) was studied, but the result of X2 test showed that the difference be-
tween the two groups was not significant. 

Considering the fact that 90% of the pregnancies in the province is related to the age group 18 - 34, it seems 
maternal death in each age group is dependent on the number of pregnancies in that age group and the incidence 
of the highest maternal mortality rate in the age group. In addition, the increase in access to midwifery services 
and decrease in both fertility and pregnancy in risk ages, increase in access to modern and safer ways to prevent 
pregnancy decreases the number of unwanted pregnancies in risk ages. 

5. Conclusions 
The results showed that chance of death in pregnant women whose husbands were illiterate or had primary edu-
cation was 3.8-fold the risk of death in women that their husbands had a high school education or higher. Also 
the chance of death in pregnant women with underlying disease was 5-fold of death risk among women who did 
not have an underlying disease. The results showed that chance of death in pregnant women who had a vaginal 
delivery was 0/33 folds the women who had cesarean section. about gestational age, death risk in women with 
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gestational age 6 - 28 weeks was 3/36 folds the gestational age of 28 - 42 weeks. 
It seems that intervention in improving the quality of hospital services has a significant effect on the reduction 

of the number of maternal deaths and since more than 99% of the deliveries take place in hospitals of the prov-
ince, it is necessary to pay attention to hospital services and the part they play in maternal death. 
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