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Abstract
Introduction: Five hundred thousand maternal deaths occur each year worldwide, many of which are in
developing countries. The maternal mortality rate is a measure that demonstrates the degree of adequacy of
prenatal care and of economic and social conditions. The aim of this study was to determine the frequency and
causes of pregnancy-related mortality rates in Yazd Province.
Methods: This cross-sectional study examined the maternal deaths related to pregnancy that were recorded in
Yazd Province, Iran, from 2002 to 2011. All maternal deaths that occurred during pregnancy, during delivery,
and 42 days after birth were analyzed in this study. The data were collected through a questionnaire, and both
direct and indirect causes of maternal deaths were determined.
Results: Forty pregnancy-related deaths occurred in this period, and the maternal mortality rate was 20.8 deaths
per 100,000 live births. The mean age of death in the mothers in this study was 29.17. Fifty-five percent of
women of the women who died delivered their babies by cesarean section, and only 20% of them delivered their
babies vaginally. Bleeding was the most common cause of maternal mortality (30%), and it was associated
directly with maternal mortality. Furthermore 20% of the mothers died due to heart disease and cardiac
complications, which were associated indirectly with maternal mortality.
Conclusion: Cesarean section and its complications were the main cause of death in many cases. Thus,
providing a strategic plan to reduce the use of this procedure, educate mothers, and ensure adequate access to prematernal care and to care during pregnancy are the most important measures that can be taken to decrease the
maternal mortality rate.
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1. Introduction
Five hundred thousand maternal deaths occur worldwide each year, many of which are in developing countries (1).
Even though maternal mortality rates have declined dramatically over the past 50 years (2), there are still high levels
of maternal mortality in developing countries, and this an increasing public health concern (3). Maternal mortality is
a vital index that drastically differs between developed and developing countries. The causes of maternal deaths in
these countries are the same, but the distributions of these causes vary from region to region (4). According to the
World Health Organization, the definition of death during pregnancy includes death during pregnancy or 42 days
after its conclusion, regardless of the duration of the pregnancy or the site of embryo implantation, death for any
reason related to pregnancy, death due to pregnancy, or death related to any of the procedures that are used (5). The
maternal mortality rate is a measure that indicates the adequacy of the degree of parental care as well as social and
economic conditions (6). So decreasing maternal mortality and improving maternal health is one of the eight Third
Millennium Development Goals, which are conducted under the auspices of the United Nations in all countries. The
aim of the Goals is to reduce maternal mortality by 75% in 2015 from the rate in 1990 (7). In 2013, a report issued
by the World Health Organization estimated that 289,000 maternal deaths occurred worldwide that year, which was
a 45% decrease from the number in 1990. According to this report, the ratio of maternal deaths in developing
regions to maternal deaths in developed countries is about 14:1. The maternal mortality rate in Iran in 1990 was 83
per hundred thousand live births. This rate declined to 23 per hundred thousand live births in 2013. According to the
Fifth Development Plan of Iran, this rate should be reduced to 15 deaths per hundred thousand live births (9). The
persistence of maternal mortality in low-income countries highlights the need to identify the causes and to identify
strategies that are effective reducing or eliminating those causes (10). About 80% of pregnancy-related deaths are
associated directly with the complications of pregnancy, childbirth, the postpartum period, and improper
interventions or treatments (5). According to numerous studies, bleeding disorders, hypertension, and infection are
the triad of lethality that is responsible for much of the morbidity and mortality associated with pregnancy in the
world (11). This is despite the fact that 25% of all pregnancy-related deaths are due to postpartum hemorrhage,
which rapidly results in death unless immediate actions are taken to save the patient (5). Several studies have shown
that bleeding is the most common cause of maternal death, e.g., Rajais et al.’s study (7) and Mohammad, Nia et al.’s
study (12). More deaths related to complications of pregnancy can be prevented if pregnant women have access to
good quality antenatal care, delivery care, and post-delivery care (5). The aim of this study was to determine the
frequency and causes of pregnancy-related maternal mortality in Yazd Province, Iran.
2. Material and Methods
This study was a cross-sectional study that examined all maternal deaths from 2002 to 2011 in order to determine
the details of the deaths that were recorded in this period in health centers in Yazd. All maternal deaths that occurred
during pregnancy, during delivery, and 42 days after birth were included in this study. The questionnaire was
designed by the researchers, and it included questions about the demographic characteristics of mothers and their
obstetrical history during pregnancy, childbirth, and after childbirth. The questionnaire was developed by a team to
investigate the death of mothers using the18-page questionnaire entitled Guidelines on Tracking Child and Maternal
Mortality (according to the Countries Instructions of Maternal Death Affairs System) (13). This team consisted of
two maternal experts, an expert from the Department of Family Health, and a professional in the field of midwifery.
The numbers of live births during this period also were collected from Yazd Health Centers. The data were analyzed
by SPSS software, version 16. The direct and indirect causes of maternal deaths were identified, and a report was
presented indicating the percentages of births and maternal mortality in several provinces in Iran.
3. Results
The mean age of the mothers in this study was 29.17 ± 5.6 years. The average gestation period for these mothers
was 32.78 weeks, and the mean interval between their pregnancies was 5.68 ± 4.6 years. The mean rate of
pregnancy among the mothers was 2.62 ± 2.3, with a mean parity rate of 2.52 ± 1.1. Most of the women were
literate, but 17.5% of them were illiterate. Among the mothers, 92.5% of them gave birth in a hospital, and a
specialist delivered 82.5% of the babies. Cesarean delivery was the most common method (55%), and only 20%
gave birth vaginally. Prenatal care was received by 77.5 % of the mothers (Table 1). Bleeding was the most common
cause of maternal mortality with the prevalence 30%. After that, heart disease, malignancies, amniotic fluid,
embolism, and pulmonary diseases caused 20, 12.5, 10, 10, and 10% of the deaths, respectively. Also, preeclampsia
and eclampsia were responsible for 7.5% of the deaths. During the study period, among the 192,217 births that
occurred in Yazd, 40 maternal deaths occurred. Among the deaths, 47.5% occurred for reasons directly related to
obstetrics, and 52.5% of deaths were due to indirect causes (Table 2). Figure 1 shows that the maternal mortality rate
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in the country had a downward trend from 2002 to 2011, decreasing from 27.4 per 100,000 live births in 2002 to
21.5 in 2011. Also, the mean rate of maternal deaths was 20.94 per 100,000 live births in Yazd, which was less than
the mean of 23.99 for the entire country. The lowest maternal mortality rate was in 2007 and the highest rate was in
2010 (Figure 1). According to the World Health Organization and UNICEF (Table 3), the maternal mortality rate
was 16 deaths per 100,000 live births in developed countries and 240 deaths per 100,000 live births in developing
countries from 2005 to 2010. It was evident that Iran had a significant reduction in maternal mortality from 1990 to
2010 among the countries in the region (-81%).
Table 1. Distribution of demographic and obstetric characteristics of pregnancy-related maternal mortality in Yazd
(2002-2011)
Characteristics
n
%
Mother's education
None
7
17.5
Elementary and secondary
9
22.5
University
24
60
Attendant
Doctor
33
82.5
Trained midwife
5
12.5
Untrained midwife
2
5
Place of delivery
Hospital
37
92.5
Home
3
7.5
Pregnancy outcome
Cesarean
22
55
Abortion
6
15
Normal vaginal delivery
8
20
Death in pregnancy
4
10
Prenatal care
Yes
31
77.5
Table 2. Distribution of causes of maternal deaths in Yazd (2002-2011)
Causes of pregnancy-related maternal deaths
%
Maternal mortality ratio (MMR)
Direct
Hemorrhage
30
6.24
obstetric
Eclampsia-Preeclampsia
7.5
1.56
Amniotic fluid embolism
10
2.08
Total
47.5
Indirect
Heart disease
20
4.16
obstetric
Malignancy
12.5
2.6
Pulmonary diseases
10
2.08
Other obstetric
10
2.08
Total
52.5
4.16
Table 3. Trends in estimates of maternal mortality ratio in Iran’s neighboring countries as classified by the World
Health Organization and UNICEF (1990-2010)
Country/region
MMR
% Change in MMR (1990-2010)
Developed Regions
Developing Regions
Afghanistan
Azerbaijan
Bahrain
Iran
Iraq
Kuwait
Saudi Arabia
Pakistan
Oman
Qatar

1990
26
440
1300
56
23
120
89
11
44
490
110
15

1995
20
400
1300
81
21
72
84
10
33
440
74
13

2000
17
350
1000
65
22
48
78
9
27
380
51
11

2005
15
290
710
52
21
30
74
8
25
310
39
9

2010
16
240
460
43
20
21
63
14
26
260
32
7

-39
-47
-65
-23
-13
-81
-29
24
-45
-46
-72
-53
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Figure 1. Trend of maternal mortality rate in Iran from 2002 to 2011
4. Discussion
The maternal mortality rate is the most important development indicator because it shows the status of each
country's development by taking into account the number of maternal deaths per 100,000 live births. This index is in
compliance with the status of women's education, the status of communication routes, access to health services and
emergency obstetrical care, health care costs, the amount of family income, and many other factors (9). The results
show that the average age of maternal death was 29.17. In Heyl et al.’s study (14), it also was reported that the
highest rates of maternal mortality were in the 25-34 age group. Fauveau et al. (15) also obtained similar results.
And this age range is exactly the peak ages at which women have the most family responsibilities. In this study, the
mean interval between pregnancies was 6.5 years. After gathering obstetrical information on 456,889 women,
Conde-Agudelo and Belizan (16) reported that the highest rates of maternal mortality occurred when the interval
between delivery and next pregnancy was less than 14 months. Most studies also have shown that the less time
between pregnancies increases the risk of maternal mortality. The differences in these results may be due to the
increased interval between births in recent years in Iran. In this study, the average number of pregnancies was 2.6
and parity was 2.5. Hochon et al. (17) conducted a study to determine the causes of maternal mortality in rural
Bangladesh. They reported the highest maternal mortality rate in women who had five or more deliveries (43.2% of
all deaths). The contrast between these results and the results of this study could be due to high birthrate in the area
noted. Heyl et al. (14) performed a study on 46 cases of maternal deaths due to amniotic fluid embolism in America,
and the mean parity was 2.4, and the findings of our study were consistent with that finding. In this study, the
highest mortality was related to mothers with higher education (60%).
According to the Arifeen study (18), raising the educational level of women of reproductive age is an important
factor in reducing mortality and morbidity. In a study by Conde-Agudelo (16), it was reported that the highest
mortality rate occurred in mothers with only a primary education. The difference in results could be due to the low
number of samples. In the current study, 92% of the mothers gave birth in hospitals. In 2011, throughout Iran, 94%
of the mothers who died had given birth in a hospital (19). Jokhio et al. (1) in Pakistan reported different results,
showing that 82.8% of pregnant women who died were giving birth at home. (The maternal mortality rate was 268
deaths per 100,000 live births.) In West Africa, the study of Ronsmans et al. (20) showed that 55% of women who
died in urban areas had given birth in a hospital, whereas, in rural areas, only 11% who died had given birth in
hospitals. The results show that social and economic conditions and access to healthcare services are important
factors in maternal mortality. In urban areas in which most of the deliveries were in a hospital, more attention should
be diverted to potential negligence and delayed treatment in the hospitals. Also, in the present study, 82.5% of
deliveries were performed by physicians. In Iran (2011), 96% of deliveries were performed by physicians and
midwives (18). However, the study conducted in Pakistan showed that only 10.8% of deliveries were performed by
doctors, and 76.2% were performed by untrained midwives (13). Ronsmans et al. (19) showed that, in West Africa,
only 3% of deliveries were performed by physicians. These differences could be due to the increase in cesarean rates
in Iran and low levels of healthcare services in countries such as Pakistan and South Africa. In this study, 77/5% of
mothers had benefited from prenatal care. Montgomery et al. (20) showed that maternal mortality in India was
significantly higher in rural women due to poor access to healthcare. A study by Mackay et al. (21) also indicated
that women who did not receive prenatal care had the highest mortality rate; the results of our study were
inconsistent with their finding, and this discrepancy may have resulted from our low number of samples. The
method of delivery produced one of the most noticeable results obtained from this study in that 55% of the mothers
who died had a cesarean section. According to the national instructions of the Maternal Death System, 63% of
deaths occurred in women who had cesarean section (18). Most studies in this field also have shown similar results.
Heyl et al. (13) reported that the highest death rate occurred in women who had cesarean delivery. (The ratio of
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pregnancy-related deaths in women who had cesarean sections was 2.8 compared with 0.2 in women who had
vaginal deliveries). Ronsmans’ study (19) also showed that there was a significant association between cesarean
delivery and maternal mortality rate (p = 0.027). Huchon et al. (16) performed a study on the prediction of maternal
deaths in Senegal and Mali, and they concluded that the maternal mortality rate was higher in hospitals where more
caesarean deliveries were performed. In our study, most of the deaths were due to bleeding, which was directly
responsible for 30% of the maternal deaths. In a study conducted in India, bleeding during delivery and after
delivery was identified as one of the main factors that affected maternal mortality (22). Souza et al. (23) showed in
their study that the highest proportion of maternal deaths (26.7%) was due to postpartum hemorrhage. In the study
of Atrash et al. (2), it was displayed that 30.2% of maternal deaths in America occurred because of bleeding. In the
study of Rajai et al. (7), hemorrhage was reported as the most common cause of maternal mortality (34.1%) in
Hormozgan. The results of these studies are consistent with the results of Fauveau’s and Huchon’s studies (14, 16).
It is hoped that it may be possible to reduce maternal deaths caused by cesarean by the country's healthcare system
offering to increase the birth rate by vaginal delivery in first parity and to offer free of vaginal delivery. Specialists’
efforts to increase awareness and early diagnosis of heart and lung problems and cancer can reduce maternal
mortality considerably, albeit indirectly. Finally, it was calculated that the average maternal mortality rate in this
study during 10 years was 20.94 deaths per 100000 live births. At the same time, in Iran, it was 23.99 deaths per
100,000 live births. Rajai et al. (7) reported that the maternal mortality rate was 39.7 deaths per 100,000 live births
for 2005-2011. It was reported that in 2010, the worldwide maternal mortality rate was 16 deaths per 100,000 live
births in developed countries and 240 deaths per 100,000 live births in developing countries. In America, in the
years 1979-1986, the maternal mortality rate was 1.9 deaths per 100,000 live births, and it was 1.6 deaths per
100,000 live births during the period of 1999-2007 (2, 13). According to the World Health Organization and
UNICEF, in 2010, the maternal mortality rates in Afghanistan, Pakistan, and Iraq were 460, 260, and 63 per 100,000
live births, respectively. Iran had a significant reduction of maternal deaths in 2010 compared to 1990. Iran has
improved its healthcare system in the past three decades, and the maternal mortality rate has been reduced
considerably. This accomplishment can be presented as a useful example for other developing countries (24, 25).
5. Conclusions
Most maternal deaths are preventable, and the maternal mortality rate is one of the most important indicators of
general health and the quality of healthcare in a community. The most common cause of maternal death in Iran is
hemorrhage, but death rates from cardiovascular disease and increasing gestational age are approaching the maternal
death rates due to hemorrhage. So, many deaths can be prevented by establishing control teams for bleeding in the
Province, early referral, and having a presence at the patient’s bedside in an equipped health center. Also, deaths due
to heart disease can be prevented by quick referral, especially in the third trimester and the postpartum period. Also
providing strategies to reduce the use of cesarean section; to increase access to care before, during, and after
pregnancy; and to enhance the mother's education are the most important measures that can be taken to reduce
maternal mortality.
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