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Abstract

Background: Mortality refers to the death that occurs within a population. It is linked to many factors such as age, sex,
race, occupation and social class. The incidence and prevalence of mortality could affect the population’s standard of living
and health care. The aim of this study was to explore the pattern of mortality trends in Iran, south-south west Asia and the
world in 1970-2010.

Methods: A descriptive study was conducted on the registered data in the Statistical Center of Iran and National Organiza-
tion of Civil Registration. The data were analyzed using statistical methods and graphs. Finally, the analyzed data were
compared with the world and south-south west Asia data.

Results: In Iran, 61.1% of all the registered deaths were in male and 60.4% were in urban areas. Crude death rate, infant
mortality rate and under five mortality rate decreased from 13, 164 and 281 per 1000 in 1970-75 to the estimated values of
5,25 and 35 per 1000 in 2005-2010, respectively.

Conclusion: The results showed that similar to other countries, the trends of all mortality indicators in Iran have been
changed and decreased, which is related to many factors such as improvement health situation and medical interventions.
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Introduction

In 2010, the population of Iran is more than 74
millions and about 65% of which lives in urban
areas. This makes Iran to be the 17" populous
country throughout the world. According to the
statistical center of Iran (SCI), more than 50%
of Iran’s population is less than 25 yr old, mak-
ing as one of the youngest countries in the world.
General health status since the Islamic revolu-
tion (1979) has been improved significantly dur-
ing the last three decades after revolution. For
example, the Infant Mortality Rate (IMR) de-
creased as much as about 59% and life expec-
tancy increased as much as about 23.2% (1).
Mortality, the death that occurs within a popu-
lation, is linked to many factors such as age,
sex, race, occupation and social class. Mortality
is an important component of population that
influences population’s size and growth. It is

also an important factor for socio-economic and
health planning of any country. The incidence and
prevalence of mortality could affect the popula-
tion’s standard of living and health care. Mortal-
ity may have increasing trend in some years and
decreasing trend in other years. It is also possible
that the distribution of mortality in one period
differs from the time period (2). The top ten po-
pulous countries in 2009 in the world are China,
India, United States, Indonesia, Brazil, Pakistan,
Bangladesh, Nigeria, Russia and Japan in de-
scending order. These countries account for 59%
of the world population (3). According to the
reports by the World Health Organization (WHO)
and UNICEF, most of infant mortality is related
to five main causes of acute respiratory infections,
diarrhea, measles, malaria and malnutrition or a
combination of them. Two-thirds of child deaths
are preventable by some programs and interven-
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tions. It is necessary to educate mothers about
living status, health and nutrition. Near 25,000
young children die everyday in the world com-
monly from preventable diseases. The Under
Five Mortality Rate (USMR) has fallen from
12.7 millions in 1990 to 9.2 millions in 2007.
Most of child mortality (about 50%) occurs in
the Africa. The best intervention program with
50% decreasing in child mortality has been oc-
curred in the Latin America and Caribbean.
Reduction in child mortality and improvement
in maternal health care are the two international
development goals of the Millennium Develop-
ment Goals (MDG) within 1990-2015 (4). Most
of countries and, in particular, the developing
countries have experienced an increase in life
expectancy at birth and a reduction in mortality
indicators such as Crude Death Rate (CDR),
IMR and USMR within the past 50 yr, but it is
necessary to improve health networks to reach
the MDG in future. For medical interventions,
diseases and injuries control and preventing mor-
tality causes, it is necessary to have exact data
on mortality patterns and indicators (5). In
2009, the life expectancy in Iran was 71.14 yr,
which attained the rank of 130 in the world.
During the last three decades, an improvement
has been observed in the mortality indicators in
Iran. For instance, CDR, IMR and U5MR in-
dicators decreased from 11.5, 100 and 135 per
1000 in 1976 to 35.78, 71.14 and 36 per 1000
in 2009, respectively (1).

An important step in understanding the health
status is to document changing the pattern of
mortality trends. This pattern reflects the impor-
tant elements that affect population health and
can lead to specific interventions, which may mod-
ify this pattern. To better understand this pat-
tern, it is necessary to see that how they differ
within population by age, gender, social class,
geographical distribution, disability status, caste,
race and religion (6). The aim of this study is to
explore the changing pattern of mortality trends
in Iran, south-south west Asia and the world to
identify the similarities and differences regarding
the mortality indicators among them.

Materials and Methods

Data source and collection method

We used two sources of data like vital statistics
and population census data obtain from the vital
statistics data bank of National Organization of
Civil Registration (NOCR) and SCI (7).

Study design and outcomes

A descriptive study was conducted on Iran’s reg-
istered data and the obtained data were analyzed
using statistical methods and graphs by compar-
ing with the world and south-south west Asian
data. Also, a systematic review was conducted on
governmental reports from various organizations
and all published and unpublished documents (in
Persian and English) concerning child mortality
in Iran within 1970-2008 (8).

Statistical analysis

Descriptive methods through comparison were
used to analyze the pattern of mortality in Iran,
south-south west Asia and the world using CDR,
IMR, U5SMR and life expectancy at birth as the
major mortality indicators. The data were ana-
lyzed using SPSS version 13 for frequency analy-
sis and cross-tabulation, and excel 2003 for graphs.
We used Minitab package and time series menu
to forecast the values of CDR, IMR, USMR and
life expectancy for the years after 2009. The va-
lidity of used methods and the estimated values
were guaranteed by the accuracy of the methods
used in time series menu of Minitab package.
The assumptions theory of time series was checked.
For data quality assessment, we re-estimated three
mortality indicators (CDR, IMR, USMR) and life
expectancy by CIA World Fact Book, Earth trends
and WHO.

Results

A total of 9.7 million deaths were registered in
Iran during 1970-2010, about 5.9 millions (61.1%)
were in males and 3.8 millions (38.9%) in females
by sex ratio 1.6. From all the registered deaths,
5.86 millions (60.4%) were in urban and 3.84
millions (39.6%) in the rural areas. According to
the census statistics, during 1970-2010, the CDR
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was 5.2 per 1000. The results showed that the
CDR in Iran was 13 per 1000 in 1970-75, which
was dropped to 5 per 1000 in 2005-2010 (Fig.1).
Life expectancy at birth increased more rapidly
during the last 40 yr from 55.2 yr in 1970-75 to
71 yr in 2005-2010. The results revealed that
Iran has been successful in decreasing the rate
of IMR because it was reduced from 164 per
1000 in 1970-75 to the estimated value of 25
per 1000 live births during 2005-2010 by CIA
World Fact Book. The results showed that the
life expectancy at birth in Iran was better than the
world and south, south- west Asia during 1990-
2010. Life expectancy at birth in Iran was low-
est during 1970-90, compared with the world
and south, south-west Asia. IMR in Iran was
higher than the world during 1970-85. In 1970-
75, IMR in Iran was higher than south, south-
west Asia, but after 1975, this rate has been de-
creased and reached to the lowest amount (Fig. 2).
The USMR in Iran was higher than the world
during 1970-1985, and after 1985, it has been
decreased from 130 per 1000 in 1985 to 35 per
1000 in 2005-2010 (Fig. 3).

The value of USMR was estimated for the years
2005-2010 by CIA World Fact Book. Trend of
life expectancy in Iran was lower than south-

south west Asia and the world during 1970-90.
After 1990, this pattern was changed. So that Iran
stands at the top in this regard. Also the rate of
life expectancy increased from 55.2 in 1970-75
to 71 yr in 2005-2010 (Fig. 4). The results showed
that the highest amount of USMR related to Sub-
Saharan with 148 and south, south- west Asia with
78 per 1000. Also, results showed that the trend
of USMR in the whole world was decreased in
2007 (Fig. 5).

The world's highest child mortality rate (278.1 in
2009) was related to Sierra Leone and the lower
child mortality was related to Iceland with 3.9
per 1000 births. A child born in Sierra Leone al-
most 92 times is more likely to die than the one
born in Iceland with a rate of 3.9 (Tablel). The
four leading causes of death globally in 2030 are
projected to be coronary heart diseases, stroke,
chronic obstructive pulmonary diseases and pneu-
monia. Total registered deaths in the world were
49.4 millions, of which, 25.7% is related to coro-
nary heart diseases and stroke. The total deaths in
Iran were 324,718, of which, 35% was related to
coronary heart diseases and stroke. The rank of
Iran in mortality is 98 in the world. By dividing
this number to all deaths in the world, we reach
to 0.66 percent (Table 2).

Table 1: Infant mortality rate and under five mortality rate ranking in the world (2009)

The top five countries by IMR

The lowest five countries by IMR

Country Rank Rate (per 1000)
Angola 1 180.2
Sierra Leone 2 154.4
Afghanistan 3 152
Liberia 4 138.2
Niger 5 116.7
[ran 69 35.78
The top five countries by USMR
Country Rank Rate (per 1000)
Sierra Leone 1 278.1
Afghanistan 2 2354
Angola 3 230.8
Liberia 4 205.2
Mali 5 199.7
Iran 119 35.5

Country Rank Rate (per 1000)
Hong Kong 219 2.93
Japan 220 2.8
Sweden 221 2.75
Bermuda 222 2.46
Singapore 223 2.3
The lowest five countries by USMR
Country Rank Rate (per 1000)
Iceland 195 3.9
Sweden 192 4
Singapore 194 4.1
Japan 193 4.2
Norway 191 4.4

Source: CIA World Fact Book, 2009; www.cia.gov
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Table 2: Top ten causes of death in the world by Iran ranking (2007)

Causes of death World Iran
no. % rank no. % rank
Coronary heart diseases 7,195,450 14.6 1 81,983 25.2 1
Stroke 5,501,933 11.1 2 31,768 9.8 3
Influenza\ Pneumonia 3,939,154 8 3 6,892 2.1 11
HIV/AIDS 2,917,116 5.9 4 544 0.2 48
Lung diseases 2,745,919 5.6 5 8,991 2.8 6
Diarrhea 1,868,390 38 6 8,682 2.7 7
Tuberculosis 1,564,877 32 7 2,290 0.7 27
Low birth weight 1,268,851 2.6 8 8,157 2.5 8
Lung cancers 1,241,820 2.5 9 5,860 1.8 13
Road traffic Accidents 1,189,586 24 10 40,524 12.5
Total 29,433,096 59.5 - 195,691 60.3 -
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Fig. 2: Infant mortality rate in Iran, south, south-west Asia and the world
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Discussion

This study is a comprehensive analysis of mor-
tality pattern and trends in the Islamic Republic
of Iran, using different methods and sources of
published, unpublished and registered data (8, 9).
The results showed that all mortality indicators
have been decreased in Iran, south, south- west
Asia and the world during time studied. How-
ever, the rate of decrease in CDR, IMR and
US5SMR from 1970-75 to 2005-2010 in Iran (with
the respective values of 61.5%, 85% and 87.5%)
is more than those in south, south-west Asia
(36.3%, 63.7% and 69.7%) and the world (18.2%,
63.1% and 64.7%). Life expectancy at birth in
Iran with 28.6% increase is higher than those in
south, south-west Asia (20.2%) and the world
(15.3%). Our estimation for all vital indicators is
similar to those made by UNICEF and other
organizations (6, 9-11).

Other sources including surveys, censuses and
registration systems confirmed that IMR trends
have been decreased in Iran during the last three
decades, which are related to the expansion of
the Iranian health network and increased access
to primary health care, particularly in the rural
areas (10, 12).

Despite the NOCR long history of death reg-
istration, non-reporting of death is common in
Iran, leading to death delay registration by indi-
viduals and consequently changing of mortality in-
dicators. The main aim of death registration sys-
tem in Iran is to collect the causes of death from
different sources. Decreasing of child mortality in-
dicates a decline in infectious and nutritional dis-
eases. It is possible that the leading causes of death
will shift to chronic diseases in adults in the future.
The results showed that the pattern of mortality
in Iran has been changed significantly during
1970-2010, mainly because of improved health
conditions and increased health services. The pat-
tern of mortality in Iran was similar to that of
south, south-west Asia and the world. Therefore,
one could say that the world experienced a de-
creasing trend in all mortality indicators during
the recent years.

In the past, many of deaths in children under
five years occurred in the Asian countries, but in
the recent years, the pattern of USMR has
changed because all countries in this continent
have experienced decreasing in USMR. For ex-
ample, USMR in China and India has fallen from
45 and 115 per 1000 in 1990 to 24 and 76 per
1000 in 2006 with reduction of 47% and 34%,
respectively. Also in 2007, the estimation average
of USMR was 68 in the world, 79 in the develop-
ingcountries, and 6 in industrialized countries (1,2).

In 2006, 67% of people lived in urban areas with
the annual growth rate of 4.9% in 1970-90 and
2.5% in 1990-2006. The decrease in the growth
rate of urban populations in recent years sug-
gests that the pattern of mortality has been changed
because of improvements in health conditions and
the health interventions provided for many peoples
in the urban areas.

In 1950, the total population up to age 65 yr was
131 millions in the world. While in 1995, this
number was estimated to be 371 millions. It is
estimated that in 2025, this figure will be more
than double again; and by 2050, we will pos-
sibly have more than 1.4 billions of elderly world-
wide. The percentage of elderly increased from
5.2 in 1950 to 6.2 in 1995 and is expected to
reach near 10% by 2050. The combination of the
age groups of 0-14 yr (with 27%) and 60+ (with
7%) in Iran is similar to that of south- southwest
Asia (32% and 8%) and the world (27% and
8%). Accordingly, we can conclude that the trends
of all indicators in Iran are similar to the other
countries throughout the world. The results showed
that the control programs and preventive meth-
ods for decreasing USMR in the Latin American
and European countries (each with 52.8%) were
the best but in the sub-Saharan (with 20.4%) and
worldwide (with 26.9%), they were the worst.
U5SMR decreasing in Iran was about 88% during
1990-2007 that is very good estimate for Iran
among the south-south west Asian countries. The
risk of death for children less than 5 yr is pro-
jected to fall by nearly 50% during 2002-2030.
This indicates that all countries in the world with
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higher mortality rates should develop programs
to improve health conditions and decrease mor-
tality rate in all age groups to reach the develop-
ment goals similar to those of the developed
countries that enjoy lower mortality trends (4, 13).
Our finding also showed that the trend of mor-
tality in Iran has been decreased during the study
years. One can see that the mortality indicators
in Iran have been smaller than those of both
south, south-west Asia and the world in the last
two decades. In addition, the health indicators
have been improved largely in Iran during the
last three decades.
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