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Abstract: The purpose of this assay is to rank the most important causes of death in terms of number of Years
of Life Lost (YLL) in men and women and also evaluating it in different age groups. Required data is extracted
from Death Registration System of Ministry of Health and Medical Education. Brass Growth Balance method
was used to remedy the low count of deaths in children over 5 years. The mortality rate of children under 5
years old was corrected through a “reviewing trends based on all studies”. Garbage codes were redistributed
based on the method of calculating the global burden of disease in the age- gender ratio of deaths in the
province. Then, using the World Health Organization standard method, years of life lost was calculated on the
six leading causes of death in Iran excepted in Tehran. The results showed that unintentional injuries,
cardiovascular diseases, cancers and tumors, diseases of the perinatal period, congenital and chromosomal
malformations and diseases of the respiratory system, constitute approximately 81% of the whole YLL in the
country in the year of 2006. The number of YLL has been 1116976 for unintentional injuries, 1026229 for
cardiovascular diseases, 420942 for cancers and tumors, 395890 for perinatal diseases, 197480 for congenital and
chromosomal malformations and 193214 for diseases of the respiratory system. Cardiovascular disease in
women, is the most important factor of the YLL and unintentional injuries are the second leading cause and in
men, the causes have the same order as whole. Unintentional injuries mostly affect the age group 15 to 35 years
and the greatest ratio of YLL due to this cause is in the middle ages and the activity ages. The number of YLL
resulting from perinatal diseases, respiratory diseases, congenital malformations and partly respiratory diseases,
have mostly affected the age group of less than 5 years old. Also, the most YLL ratio resulting from
cardiovascular disease and cancer have occurred in old ages.

Key words: YLL ratio  Global burden of disease  Classification of diseases  Causes of death  Mortality
rate

INTRODUCTION reached to the middle age and old age, epidemiologic

From the mid-nineteenth century, the classification of reflected adults’ diseases and health problems rather than
diseases and causes of death were the subject of that for children. Especially, chronic and endogenous
discussion and have faced a growing importance. With diseases and injuries caused by accidents, have been the
the increasing proportion of the population that has major causes of death. Such a change in the

situation of developing countries has increasingly
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demographical process and disease condition is distribution of health facilities among people of a region.
commonly called epidemiologic transition and it is a Among the most important indicators of prioritization in
phenomenon which is being continued in the most public health challenges is the years of life lost due to
developed countries [1]. In the last century, Iran, like premature death that can be used as a basis for planning
many other countries has experienced deaths from and evaluation of programs and interventions for
epidemic and contagious diseases and other severe prevention and control of diseases and their risk factors.
diseases and also the maternal mortality and perinatal The purpose of this study is to rank the leading cause of
deaths, as well as mortality due to the chronic diseases death in the country, based on years of life lost that can
related to lifestyle and aging and injuries caused by help determining health priorities and the allocation of
accidents [1]. The investigation about the cause of death resources and priorities for the health-oriented
in the country indicates that death due to contagious development of health section and also to eliminate the
diseases declined and deaths due to non-contagious main causes of premature death and epidemiologic
diseases, particularly due to unintentional injuries, research.
cardiovascular disease and cancer has been upward [2-4]. On the other hand, access to detailed information
Death from unintentional injuries mostly occurs in young about the levels and the patterns of cause of death is
ages. This is despite the fact that deaths from essential to plan in health section and determine priorities
cardiovascular disease, affects older people, especially in for intervention with the aim of controlling diseases and
senescence ages. injuries. In the death registration systems especially in

Accurate and reliable information on causes of death developing countries, including Iran, there are problems
and their differences is one of the fundamental principles about obtained data especially in terms of under reporting
of planning, management and evaluation of the health and misclassification of causes of death [8, 9]. Therefore,
department in all countries. Different indicators and it is first necessary to estimate under reporting and
methods exist to investigate deaths of which one of the misclassification of cause of death and to apply the result
most  important  is  to  investigate  burden  of  disease. of the estimations to the data. So, if it is possible, the data
The first comprehensive study on "Global Burden of should be corrected using other methods. In this assay,
Disease" was conducted for the calculation of years of life death under reporting of children under 5 years was
lost due to various causes of death that was a study corrected using the Brass Growth Balance and death
launched by the World Health Organization in 1998 in misclassification of cause of death was corrected by
collaboration with the World Bank and the scientific reviewing trends based on all studies.
assistance of Health Department of Harvard School (5).
The indicator in calculating burden of diseases is defined MATERIALS AND METHODS
as Disability Adjusted Life Years (DALYs) which is
calculated as the sum of the two indicators YLL (Years of The method employed in this assay is a secondary
Life Lost) and YLD (Years Lived with Disability). YLL analysis. The number of registered deaths by age and
equals to the years of life lost due to premature death and gender of the people in the country, excluding the
YLD is the years lived with disability. YLL indicator can province of Tehran was used from death registration
be a valuable analytical tool for prioritization of health system of the Ministry of Health. Also population by
problems choosing the time unit as a unit for measurement gender and age groups in the country in 2006 were
and comparison of YLL due to death, with a standard life obtained from the Statistical Center of Iran. Since the
expectancy curve [6, 7]. The difference in the average age registration of deaths has two major disadvantage
of the deceased in the subgroup of various factors of including under reporting and misclassification of causes
death has caused YLL indicator to be considered as an of death, so, it is necessary for the Ministry of Health,
indicator in assessing the importance of different causes Education and Treatment to evaluate and correct Death
of death. Unlike traditional indices of the death, the Registration System data in designed systems with
meaning of which is preventable premature death at any particular care and attention. To do this, first the stillbirth
age and it focuses on computational show. was removed from mortality and mortalities with unknown

Planners and managers of society need indicators age or gender were redistributed in death ratio.
that explain the burden caused by diseases and injuries in Registration of garbage codes, impossible and improbable
society in a tangible way for health promotion and codes in assigning of causes of death, are the most
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important kinds of under misclassification of cause of The easiest way of calculating YLL is obtained from
death in the country. In this study, the impossible codes the formula YLL = N × L, where N equals the number of
in terms of age and gender (such as suicide under 5 years deaths at each age and L is the standard life expectancy
old for both genders) and also the improbable and for the same year. The other method used in this study,
unlikely codes (such as prostate cancer for male and according to WHO standards by applying a discounting
uterine cancer for female) were controlled. From analysis of 0.03 for future and applying age-weighted for different
of the collected data in the in the registration system, it years of life is as follows (10):
was found that no impossible or unlikely cause of death
was recorded in 2006.

To correct the most important problem of
“misclassification of causes of death”, in the country
which are garbage codes, an algorithm was used with a
concept based on that the deaths related to the garbage In this formula, N is the number of deaths,  is a
codes in each age and gender group, follows the parameter of the age weight of which the standard value
distribution of causes of death in the same age, gender is 0.04, r, is the discounting rate of standard 0.03, a, the
and regional group. age at the time of death, c, is the correction factor for age

Proper methods for evaluating and correcting data weight which is equal to 0.1658 and L is equal to the
applied in terms of under reporting in this study are the standard life expectancy of death at the same specific age
techniques that are created based on the constant and gender.
population theory. The most common techniques include In this study, the main cause of death was 6,
Generalized Growth Balance method, Bennett-Horiochi including unintentional injuries, cardiovascular diseases,
method and generalized Brass Growth method and each of diseases of the perinatal period, cancers and tumors,
them requires assumptions for studied population, data congenital malformations and chromosomal diseases of
on population distribution and number of registered the respiratory tract.
deaths by age and gender [10, 11]. Methods of To calculate the age-gender pattern for number of
generalized Brass Growth and Bennett-Horiochi require years of life lost (YLL) due to studied causes, the
data for registered deaths and the population exposed to proportion of number of YLL in each 5-year age group to
death, in two points of time, so it is not possible in the total YLL due to the same cause was investigated.
practice for the country Iran. Therefore, although the
application of Brass Growth Balance method is limited for RESULTS
non-closed and non-fixed populations, but with regard to
the available data, using Brass Growth Balance method In this assay, a total of 254189 deaths were
was possible because it required only one time interval. investigated which has registered in health organization
Results of this method are sensitive to changes in level of for the whole country expect for Tehran. Among those
mortality and fertility. In this method, registered Partial deaths, 154012 was men and 100177 was women. The net
Birth Rates have linear relationships with the registered death rate without correcting the under reporting was 5.3
Partial Death Rates. for men, 3.6 for women and 4.4 for total in one thousand

Brass Growth Balance method does not provide any (Table 1). The mortality rate is high at the first year of life,
solution to assess and correct the mortality rate of but it reduces rapidly and in 14-15 years it will reach at its
children (under 5 years). Therefore, to get a complete set lowest rate. In the next age groups the mortality rate
of death rates by age, it is necessary to use other methods upsurges as the age goes up. Changes in death especially
to assess and estimate children's mortality rate. To correct the age shows that from 50 years old, the mortality rate
child’s mortality rate, statistical sampling results such as increases with the age and the increase continues in the
studying population and health, reviewing trends based aging. Gender differences also indicate that mortality rate
on all studies and the estimation of the death ratio is more in men rather than women in all ages. Higher death
between two census reports are used. rates in men are mostly influenced by their different

In this study, “reviewing trends based on all studies” behaviors and gender differences in exposure to risk
method to correct under reporting of children’s death rate factors such as environmental and occupational factors
have used. and high risk behaviors.
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Table 1: Mortality Rate (Per 1000) by Sex and Age groups
Age groups Women Men Both Age groups Women Men Both
< 1 15.3 20.4 17.9 45 - 49 0.5 4.5 3.3
1 - 4 0.8 1 0.9 50 - 54 3.3 6.6 5
5 - 9 0.3 0.5 0.4 55 - 59 5.8 9.7 7.7
10 - 14 0.3 0.5 0.4 60 - 64 9.3 13.9 11.5
15 - 19 0.5 1.2 0.9 65 - 69 16.8 21.3 19.1
20 - 24 0.6 1.9 1.3 70 - 74 28.6 34.7 31.8
25 - 29 0.6 2.2 1.4 75 - 79 57.1 61 59.2
30 - 34 0.7 2.2 1.5 80 - 84 88.8 93.6 91.4
35 - 39 0.9 2.4 1.7 85 + 152.3 159.3 155.8
40 - 44 1.2 3 2.1 All Ages 3.6 5.3 4.4

Table 2: The mean and the median of death age according to the leading causes of mortality
Mean Median
------------------------------------------------------ ----------------------------------------------------
Men Women Both Men Women Both

Unintended injuries 31.4 33.5 31.7 36.1 37.7 36.5
Cardiovascular diseases 73.8 75.9 74.9 69.6 72.5 70.9
Cancers and Tumors 69.5 64.5 67.6 63.5 60.1 62.2
Perinatal diseases 0.5 0.5 0.5 0.5 0.5 0.5
Congenital and chromosomal malformations 0.7 0.7 0.7 2.8 3.3 3
Respiratory diseases 73.5 74.7 74 64.6 65.4 65
Total Causes 65.8 72.1 69 56.2 62 58.5

Chart 1: Percentage of total country's leading causes of death by gender, 2006

After evaluating the data using Brass Growth Balance In Table 2, the average age of death was determined
method, it was determined that the coverage for registered based on the cause of death. The mean age of death in
death  of  over  5 years  in  the  country  in  2006 is about women was 62 years and for men it was 56.2 years and it
80 percent.  This  method  gave  us  the  results  of about was 58.5 years for both genders. The average age of 6
89 percent for men and 70 percent for women. Then it was leading causes of death in this study is very different from
corrected with the mentioned method. After data under the total average we obtained. These means can be
reporting  correction, the mortality rate was 5.9 for men, divided into three groups: first, a group with the average
5.1 for women and 5.5% for the total in million, of less than 5 years, including the cause of death from
respectively.6 leading cause of death in this study are disease for both during the perinatal and congenital and
about 81.5 percent of the total deaths caused. chromosomal  anomalies. The average age of death due to
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congenital and chromosomal anomalies for both men and important factor in the life lost, is cancers and diseases of
women is 0.5 years (Naturally, refers to diseases of the perinatal period considered as the third and fourth
children  and  so it is expected to be less than one year). counts. Cancer decreases about 421 thousand years and
The average death age due to congenital and diseases of the perinatal period decreases 396 thousand
chromosomal anomalies are 2.8 years for men, 3.3 years for years of life lost. The fifth leading cause of the life lost is
women and 3 years for both genders. For unintentional chromosomal anomalies that caused 197480 years of YLL.
injuries that are the second most affected cause of death Respiratory disease is the sixth cause of decreasing in the
to the Middle Ages, the average is 36.5 years that is 37.7 number of YLL which is about 193000 years. These 6
for women and 36.1 for men. The third group includes the factors have formed about 81% of the total number of
factors that are more inclined to old ages. There are three years of life lost and the other 13 factors that are not
factors of “cancers and tumors”, “respiratory diseases” considered in this study, covers only 19% of the number
and “cardiovascular diseases” in this group and the mean of total years of life lost (Table 3).
age of death in them equals to 62.2, 65 and 70.9 65 years, The highest rates of unintentional injuries YLL per
respectively. thousand for men and women are ages between 15 to 44

The most common causes of death in Iran are years and age between 0 to 4 years, respectively. Total
cardiovascular disease by about 43 percent, unintentional years  of life lost are about 29 per thousand for men and
injuries with 15 percent and cancer and tumors with 11.6 10 per thousand for women which shows that the amount
percent respectively. In terms of gender, cardiovascular of YLL in men is almost 3 times more than it in women.
diseases  is  the  leading  cause of death for both men The death rate from cardiovascular diseases is 18.3 per
(39.2 percent) and women (48.6 percent), but the thousand for men and 17.7 per thousand for women, in the
proportion of deaths in women is more than in men. total of YLL. Also, for both men and women, YLL per
Unintentional injuries among men (15 percent) are the thousand  is  greater  at  the old ages of up to the age of
second leading  cause of death and in women (8.2%) is 60 than the lower age groups. The total amount of years
the  third  leading  cause of death and the percentage of life lost in cancers for men was 7.5 and for women was
share  of  deaths  from unintentional injuries in men is 7.2 per thousand. This age group rate of over 45 years
more  than in  women.  This  is while the cancer and have a significant growth and the highest YLL per
tumors  in  men (11.9%) is the second leading cause and thousand for men and women belonging to the age group
in women (11.1%) is the third leading cause of death. of 70 to 79 and the mentioned rates are 40.3 and 31.8 per
Other major causes include diseases of the respiratory thousand, respectively (Table 4).
tract 6.1% and diseases of perinatal period with 4.1% Table 5 shows the years of life lost and the rate per
(Chart 1). thousand of the three causes of perinatal diseases,

The  total  number  of years of life lost due to deaths respiratory diseases and congenital and chromosomal
of the 6 studied causes in Iran in 2006 is 4105532 years. malformations. Other congenital anomalies of the major
This number is 2429961 and 1675571 in men and women factors in the years of life lost are in this region. The total
respectively. The first factor of the life lost is number of years of life lost is 3.3 per thousand for males
unintentional injuries which is more than a quarter of all and 3.6 per thousand for women. YLL rate per thousand
forms of years of life lost in 2006. In terms of gender, men people in this age group for men and women, are 36.5 and
have got a higher proportion of injuries in the life years. 39.2 respectively. However, in the age group of less than
About 42% of total years of life lost for men is due to 5 years YLL rates at 9.9 and 10.2 per thousand are
unintentional injuries (834707 years). Unintentional belonging to men and women.
injuries are 16.8% of total years of life lost in women. It is The results obtained from the ratio of the number of
noteworthy that in women, unintentional injuries is the YLL in each age group are presented in Figures 2 and 3.
second leading cause after cardiovascular disease for the This ratio can be divided into three major categories. The
years of life lost in general. This cause leads to another first category is the most common cause of death and YLL
loss of about a quarter (1026229) of years of life lost. at ages less than 10 years are more significant in death
Cardiovascular disease has caused a number of 529537 caused by congenital respiratory system diseases and
years reduction in men and 496692 years in women. Two chromosomal disease. As the features of these deaths we
causes of unintentionally and cardiovascular events are can mention that they are usually occurred in an early age
more than half of the years of life lost in 2006. Another and affect children under five years.
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Table 1": Number of years of life lost (YLL) in the country by Sex and the main causes of death

Sequence Causes Women Men Both

1 Unintended injuries 282269 834707 1116976
2 Cardiovascular diseases 496692 529537 1026229
3 Cancers and tumors 202923 218019 420942
4 Perinatal diseases 179052 216838 395890
5 Congenital and chromosomal malformations 100710 96770 197480
6 Respiratory diseases 90971 102243 193214

Sum of 6 first causes 1352617 19981114 3350731
Total causes 1674795 2429117 4103912

Table 3: Number of years of life lost (YLL) and YLL rate per thousand population in terms of age groups in 2006

Cancers and tumors Cardiovascular diseases Unintended injuries
-------------------------------------------------------- -------------------------------------------------------- -----------------------------------------------------
Women Men Women Men Women Men
------------------------ ------------------------ ------------------------- ------------------------ ---------------------- ----------------------

Age groups YLLin 1000 YLL YLLin 1000 YLL YLLin 1000 YLL YLLin 1000 YLL YLLin 1000 YLL YLLin 1000 YLL

0–4 2.5 5492 2.4 5590 5.9 13100 5.8 13518 17.3 38468 17.6 41005
5–14 1.8 8981 1.8 9538 1.1 5725 1.3 6669 7.6 37855 11.8 61888
15–29 3.2 32195 3.5 36272 2.8 28579 3.6 36733 10.9 109366 42.4 434165
30–44 7.2 40384 6.5 36793 7.8 43583 12.6 73023 9.2 51756 33 191634
45–59 18.3 58547 17.3 55102 34.5 110540 48.5 154953 8.7 27882 23.6 75256
60-69 28.4 29887 31.9 33829 99 104319 89.7 95173 8.9 9330 16.8 17846
70–79 31.8 22036 40.3 32493 194.3 134549 135.2 108890 8.5 5862 13 10447
80 + 21.3 5401 26.7 7500 221.8 56298 144.4 40579 6.9 1751 8.8 2467
Total 7.2 218019 7.5 202923 17.7 496692 18.3 529537 10 282270 28.8 834708

Table 4: Number of years of life lost (YLL) and YLL rate per thousand population in terms of age groups in 2006

Respiratory diseases Congenital and Chromosomal malformations Perinatal diseases
-------------------------------------------------------- -------------------------------------------------------- -----------------------------------------------------
Women Men Women Men Women Men
------------------------ ------------------------ ------------------------- ------------------------ ---------------------- ----------------------

Age groups YLL in 1000 YLL YLL in 1000 YLL YLLin 1000 YLL YLLin 1000 YLL YLLin 1000 YLL YLLin 1000 YLL

0–4 10.2 22688 9.9 23097 39.2 86993 36.5 85195 80.7 179052 92.9 216838
5–14 1 5200 0.9 4881 1 4823 1.1 5846 0 0 0 0
15–29 1.1 10810 1.2 12024 0.8 7810 0.5 4827 0 0 0 0
30–44 1.3 7285 2.2 12482 0.2 863 0.1 614 0 0 0 0
45–59 3.7 11889 5,2 16584 0 160 0.1 231 0 0 0 0
60–69 10.5 11054 11.2 11896 0 33 0 18 0 0 0 0
70–79 22 15226 18.5 14877 0 24 0 33 0 0 0 0
80+ 26.9 6817 22.8 6404 0 3 0 6 0 0 0 0
Total 3.2 102243 3.5 90971 3.6 96770 3.3 100710 6.4 179052 7.5 216838

During perinatal diseases, congenital and injuries are the peak years of their young life lost and this
chromosomal abnormalities in children under 5 years are type of mortality is usually in a group of 20 to 24 year in
at the peak of its influence and 5 to 10 years after the both genders. The third category is the most common
impact is severely reduced, but respiratory diseases after cause of death in the ratio of the number of years of life
the group 5 to 10 years of age begin to drop considerably, lost in old ages and elderly.
from 5 to 10 years after they leave a greater impact on These causes include cardiovascular disease and
older age groups. cancer, although the ratio of the number of YLL due to

The second category is the most common cause of cancer in middle age groups is also significant, but the
death in the age ratios happens in activity ages such as ratio between the Middle Ages is more than that of over
unintentional injuries. Most victims of unintentional 50 years of age.
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Chart 2: The ratio of men's number of YLL in terms of death causes in different age groups

Chart 3: A
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Chart 3: The ratio of women's number of YLL in terms of death causes in different age groups

DISCUSSION AND CONCLUSION 10% of YLL in the country in 2004 was due to

Considering that if we cover more than 70 percent of respectively [14]. In this study, unintentional injuries,
deaths,  so the quality of death registrations is acceptable cardiovascular disease and cancer, was obtained as 27%,
[12], we can say that the men’s death registration has 25% and 10% for country’s YLL respectively. YLL is the
covered properly. Covering deaths over 5 years old except fourth leading cause of perinatal diseases which is 395890
in Tehran, was calculated 80 percent and that was 89 years. Congenital and chromosomal malformations and
percent for men and 70 percent for women. However, diseases of respiratory has been 197480 and 193214 years
registering mortality data especially for women has faced respectively.
more issues as it covers 19 units (percentage) less than The proportion of YLL per thousand and evaluation
for men. of death ratio in the age groups showed significant

The results showed that unintentional injuries, difference in 6 major causes of mortality. YLL rates per
cardiovascular diseases, diseases of the perinatal period, thousand and the number of years of life lost due to
cancers and tumors, congenital and chromosomal perinatal diseases, congenital anomalies and diseases of
malformations and diseases of the respiratory tract are the the respiratory system showed that these causes, covers
most important causes of years of life lost counts and the age group of less than 5 years old more than other
form about 82 percent of country’s YLL in 2006. Number groups. Also unintentional injuries covers more the age
of years of life lost due to unintentional injuries is 1116976 group of 15 to 35 years and the most YLL ratio due to this
years which covers more than a quarter of all years of life cause is in the middle ages and activity ages. As
lost. Number of years of life lost in men due to accidents mentioned above, the combination of death due to
were about three times more than in women. In the study cardiovascular disease, as the leading cause of death in
of the total burden of disease in Iran in 2003, the sexual the province and also cancer are more inclined to old
relationship with the most important factors were obtained ages. Therefore, according to our expectation, the YLL
for the early years of life lost [13]. Number of years of life rate rises with the increase of age. The results of the age
lost due to unintentional injuries such as cardiovascular model of YLL in the main causes of death in this study
diseases is 1026229 years which forms about quarter of has similarity with Naghavi’s studies in Iran, Khosravi in
the total number of years. It is noteworthy that women's the province, Hajivandi in Bushehr and Akbarpour in the
YLL due to cardiovascular disease is the major cause of province of Mazandaran [14-17].
life lost in them and the second leading cause is The major role of unintentional injuries in the burden
considered as non-intentional incidents. The third cause of diseases are the key findings of this study. Even if
of life lost in this study was cancers and tumors which these deaths have a less share of the burden of diseases
has decreased 420942 years of Iranians’ life in 2006. compared to the mortality of cardiovascular diseases and
Naghavi et al., in their study showed that 29%, 26% and cancers,  however,  due  to  a  more  severe  impact  on the

unintentional injuries, cardiovascular disease and cancers
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young and active population, it show off as a challenge solution seems to be reasonable. On the other hand,
[19, 18]. There is a wide socio-economic consequences cardiovascular disease is the leading cause of YLL in
because the reduction of deaths from unintentional women and it is has rising trend. Good food and bad food
injuries, is mostly depended on eliminating deaths from culture can be useful. Also with more care before and
accidents in working ages. So in the interests of social, during  pregnancy  and  pre-pregnancy  and genetic
demographic and economic costs and benefits, these testing can reduce deaths caused by diseases more
results suggest that policies in reducing deaths from accurately and consistently during the perinatal and
unintentional injuries are essential. congenital and chromosomal malformations more
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