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[YTE Diabetes mortality undergoes a growing trend worldwide that results in reducing life expectancy
in society. Diabetes has been a significant health challenge in recent decades and imposed a lot of eco-
nomic burden on the community. The present study aimed to evaluate the trend of diabetes mortality
in Iran over five years.

The mortality data published by the Ministry of Health and Medical Education has
been used in this analytical cross-sectional study. The number and rate of diabetic cases are specified
based on age, gender, location, and the death process from 2006 to 2010.

[T About 54.9% and 45.1% of the deaths occurred in women and men, respectively, with a male to
female ratio of 0.82. The highest death rate was observed in individuals aged above 70 and 50-69 years
with an average age of 68.1 years. A higher mortality rate was observed in the cities than in the country-
side, and 40% of deaths occurred due to non-insulin-dependent (type II) diabetes mellitus.

[@TEET Diabetes mortality has increased from 2006 to 2010. Higher deaths were observed in women
and cities. Considering the increasing population of older adults in Iran, diabetes prevention and control
interventions can be carried out through screening, planning, and education.
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countries to fight the epidemic since 1993. Based on WHO
estimation, the number of people with diabetes will reach
from 135 million in 1995 to 300 million in 2025. This in-
crease will be equal to 170% in developing countries and
42% in developed countries [3]. Diabetes is also expected
to increase in the elderly in developed countries and people
of working age in developing countries [4]. Therefore,
although diabetes is considered a problem in developed
countries, its impact in reducing life expectancy is greater
in developing countries [5]. Experts believe that the recent

English Version

1. Introduction

iabetes is a metabolic disease with multi-
factorial etiology characterized by chronic
hyperglycemia caused by impaired insu-
lin secretion or its function [1]. Diabetes
is one of the health challenges of recent
decades that imposes a tremendous economic burden on

society [2]. The World Health Organization (WHO) has
declared diabetes a latent epidemic because of the growing
number of diabetic people worldwide. It has called on all
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prevalence of diabetes in society is not explicitly related to
changes in the genetic and ethnic characteristics of a soci-
ety but in the lifestyle and modernization of society. Chang-
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ing the lifestyle can increase the prevalence of diabetes in
people with a similar genetic predisposition to diabetes [6].

Three in four (79%) of people with diabetes live in low
and middle-income countries [1]. Diabetes is the seventh
leading cause of death in the United States and has always
been one of the top ten leading causes of death in Iran [7].
In a study in six countries, including Bahrain, South Korea,
and Armenia, the death rate from diabetes increased from
1985 to 2010 by an average of 3.2% per year [8]. Besides,
the number and causes of death are vital to diagnosing soci-
ety’s health status, and death data in different age and gender
groups can indicate how the economic conditions prevail
in society. Also, the effectiveness of health care programs
and intervention programs to promote health is known with
changes in mortality rates [9]. The use of such data plays
an essential role in monitoring health programs, allocating
resources, prioritizing intervention programs, setting epide-
miological research priorities, establishing health policies,
and conducting medical research [10]. Therefore, in this
study, we intend to examine the diabetes mortality rate in
Iran from 2006 to 2010 and its five-year trend.

2. Materials and Methods

This analytic cross-sectional study was performed using
mortality data in Iran from 2006 to 2010 published by
the Ministry of Health [11]. Data were collected through
various sources such as the Civil Registry Office, cem-
eteries, hospitals, and health houses by the Information
and Applied Research Center of the Ministry of Health
and Medical Education. In the next step, the data were
integrated with the Ministry of Health and Medical Edu-
cation. In this study, the mortality rate of different types
of diabetes was categorized based on the International
Coding of Diseases (ICD-10, code E10-E14) in Iran (all
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provinces) from 2006 to 2010. The number and rate of
deaths from diabetes, male to female sex ratio, and death
rates in age and sex groups and their residence were cal-
culated and reported using Excel 2016 software. Also, for
data analysis, the Chi-square test was performed in SPSS
V. 24. P values less than 0.05 were considered statistically
significant. Finally, a picture of the changes in diabetes
mortality in Iran over five years was obtained.

3. Results

In this study, the mortality of different types of diabetes
from all age groups has been collected from 2006 to 2010.
During the study period, 27418 deaths occurred due to var-
ious types of diabetes, of whom 54.9% were females and
45.1% males. The lowest death rate of both sexes was 9.42
per 100000 in 2006, and the highest was 10.6 per 100000 in
2010. However, in the whole study period, females’ death
rate was higher than males, and the sex ratio of males to
females varied from 0.74 in 2008 to 0.88 in 2006. In terms
of residence, the death rate from various types of diabetes
was much higher in urban areas than in rural areas in all
years. The average age of the deceased varied from 66.6
years in 2010 to 69.3 years in 2007 and was 68.1 years
in total for five years study period. The mortality rate due
to diabetes was significantly different between men and
women in all years. Diabetes mortality was significantly
higher in women (P<0.01). Also, there was a significant
difference in the number of deaths from diabetes between
the years of study (P<0.01). It has increased over the years
of study (Table 1 and Figure 1).

Table 2 presents that the lowest death rate from various
types of diabetes belongs to the 5-14 years age group (from
0.14 in 2007 to 0.24 per 100000 population in 2010). In
comparison, the highest rate belonged to the age group of

Table 1. Number and rate of deaths due to diabetes per 100000 population by sex and place of residence

Residence
0,
Pt WEERE2 L Sex Ratio (Rate per 100000)  Average Age
Year
(Male/Female) i i (Years)
Female Male Total Female Male Total Village City
2006 2858(53.2) 2517(46.8) 5375 10.17 8.69 9.42 0.88 5.91 10.07 67.7
2007 2920(54.6) 2432 (45.4) 5352 11.15 9.05 10.09 0.83 6.32 11.03 69.3
2008 3163(57.3) 2354(42.7) 5517 11.94 8.66 10.03 0.74 6.31 1141 68.8
2009 2898(54.4) 2428(45.6) 5326 10.79 8.82 9.79 0.84 6.63 10.6 68
2010  3214(55) 2634 (45) 5848 11.78 9.44 10.6 0.82 6.93 11.6 66.6
Total 15053 (54.9) 12365 (45.1) 27418 0.82 68.1
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over 70 years (from 150.69 in 2006 to 181.31 per 100000
population in 2010). The trend of diabetes mortality from
2006 to 2010 by age groups shows that after the age group
under 5 years, a relative decrease in death rate was observed
in the age group of 5 to 14 and then the trend of diabetes
death increased with age and in the age group of 70 years
and above has had a vertical ascent (Figure 2).

Regarding the mortality from diabetes by type, the highest
cause of death belonged to non-insulin-dependent diabetes
(E11), with 40% of the total number of deaths, followed by
other disorders related to diabetes (E12-E14) with 30.8%.
The lowest number belonged to insulin-dependent diabe-
tes (E10), with 29.2% of all deaths. Mortality is higher in
women in all types of death causes (Table 3).

4. Discussion

The present study results in a five-year period show that
the death rate due to diabetes increases significantly dur-
ing the study years. This finding is consistent with the re-
sults of previous studies on the increase in deaths due to
diabetes in all countries, especially developing countries
[4, 12]. The mortality rate due to diabetes in Europe varies
from 7.9 per 100,000 people in Greece to 32.2 in Italy. The
mortality rate in Iran is higher than in Greece and lower
than in Italy. While a declining trend is reported for some
non-communicable diseases globally [13], diabetes is an
exception. The mortality rate from diabetes is increasing in
Europe [14], which is associated with the population’s ag-
ing process [ 15]. A29% increase in deaths from diabetes in
North America, a 12% increase in East Asia, and an 11%
increase in West Asia indicate a growing trend of deaths
from diabetes [ 14], which is consistent with the results of
the present study. Death from diabetes is mainly due to
its complications such as cardiovascular diseases, kidney
problems, and the like [16].
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Figure 1. Mortality rate due to diabetes per 100000 population by sex
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In this study, the number of deaths due to diabetes was
significantly different between men and women, so that
in all study years, deaths due to diabetes in women were
significantly higher than in men. This finding is consistent
with the findings of Ruiz-Ramos et al. in Spain [17] and
Roglic [18]. The higher prevalence of diabetes in women
can be one of the causes of high mortality due to diabetes in
women [ 18]. In the study of Farahmand et al. [ 19], obesity
has been reported as a risk factor for diabetes in women
more than men, which is considered a risk factor in diabe-
tes [12]. Another cause of obesity in women is related to
childbirth [20, 21]. Gharipour study [22] states that people
with a BMI above 30 are 9.98 times more likely to develop
diabetes, which all justifies the causes of more deaths in
women, according to the present study results.

The present study showed that the mortality rate from var-
ious types of diabetes in all years in urban areas was much
higher than that in rural areas. This finding was inconsistent
with the results of a study by Bragg et al. in China, which
showed that despite the higher prevalence of diabetes in ur-
ban areas, more deaths occur in rural areas. They blamed
the lack of diabetes management and its complications in
rural areas [23].

Increased urbanization [19, 24], change in lifestyle pat-
tern, a tendency to western life [25], and dietary style and
tendency to consume ready-to-eat, fast foods and sedentary
[26] during the last two decades, especially in developing
countries, are some of the reasons for the higher prevalence
of diabetes and consequent death from diabetes in urban
areas. Behaviors and lifestyles strongly influence non-com-
municable diseases. The victims of these diseases share an
unhealthy diet with high saturated fat and sugar, low physi-
cal activity, and smoking. The high prevalence of diabetes
in cities can also be due to low physical activity and high
consumption of sugar and fatty foods that are risk factors for

2009 2010

Male Total
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Figure 2. Mortality rate due to diabetes per 100000 population by age groups

diabetes. These foods become synonymous with the urban
lifestyle. On the contrary, its prevalence in rural areas has
remained low due to limited exposure to risk factors and ru-
ral life preservation, and traditional physical activity [27].

In the present study, the lowest death rate from diabetes
belonged to the age group of 5-14 years, and the highest
rate was seen in people over 70 years. After the age group
of under 5 years, a relative decrease in the death rate is ob-
served in the age group 5 to 14 years. Then, the death rate
of diabetes has increased with age and has risen vertically
in 70 years and above. Bragg et al. reported that the prev-
alence of diabetes also increased with age [23]. In 2010,
nearly 4 million people were estimated to die of diabetes,
about 6.5% of the total number of deaths at all ages, and
10% of all deaths between the ages of 20-79 years [18].
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This study showed that the highest cause of death was
non-insulin-dependent diabetes, with 40% of all deaths.
The prevalence of diabetes in Iran is high and is expected
to increase in the future, along with increasing life expec-
tancy, urban development, and increasing obesity. Preven-
tive activities in controlling diabetes and thus reducing its
mortality can be done in different ways. Before employing
any prevention policies, much benefit can be obtained from
the effects of increasing awareness about diabetes in the
general population. Many studies have reported a lack of
knowledge about diabetes and its risk factors in South Asia
[28, 29] and even in patients with diabetes [30, 31]. Diabe-
tes has many risk factors that can be changed with lifestyle
and by promoting knowledge in this field, adopt a healthy
lifestyle. Mohan et al. [32] reported that in an Indian com-
munity, creating a public park at one’s own expense sig-
nificantly increased the physical activity of local residents.

Table 2. Mortality rate due to diabetes per 100000 population by sex, age p, and place of residence

Under 5 Years 5-14 Year 15-49 Year 50-69 Year Over 70 Years
Year
Female Male Total Female Male Total Female Male Total Female Male Total Female Male Total
2006 166 194 181 022 014 018 1.23 1.47 135 33.30 29.56 31.44 17565 12894  150.69
2007 2.18 3.00 260 013 015 014 141 1.60 151 34.64 29.85 3228 199.80 137.73 166.38
2008 142 203 173 026 0.08 0.15 1.50 1.34 142 37.11 2953 3338 21228 134.07 170.99
2009 312 273 294 023 013 018 1.23 1.37 130 34.63 2883 31.78 188.17 14046 163.18
2010 262 257 259 034 014 024 1.45 1.40 142 3434 3152 3295 21452 150.61 181.31
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Table 3. Number and rate of deaths by type of diabetes per 100000 population by sex

Frequency The Rate per 100000

Year Type of Diabetes (ICD-10 Code)
Female Male Total Female Male Total
Insulin-dependent diabetes (E10) 737 667 1404 2.62 2.30 2.46
2006 Non-insulin dependent diabetes (E11) 1236 1130 2366 4.40 39 414
Other diabetic disorders (E12-E14) 885 720 1605 3.15 2.49 2.81
Insulin-dependent diabetes (E10) 898 697 1595 3.43 2.59 3.01
2007 Non-insulin dependent diabetes (E11) 1224 1064 2288 4.68 3.96 431
Other diabetic disorders (E12-E14) 798 671 1469 3.05 2.50 2.77
Insulin-dependent diabetes (E10) 827 678 1505 3.12 2.49 2.80
2008 Non-insulin dependent diabetes (E11) 1276 946 2222 481 3.48 4.14
Other diabetic disorders (E12-E14) 1060 730 1790 4.00 2.69 343
Insulin-dependent diabetes (E10) 792 756 1548 2.95 2.75 2.85
2009 Non-insulin dependent diabetes (E11) 1122 893 2015 4.18 3.24 3.70
Other diabetic disorders (E12-E14) 984 779 1763 3.66 2.83 3.24
Insulin-dependent diabetes (E10) 1050 896 1946 3.85 3.21 3.53
2010 Non-insulin dependent diabetes (E11) 1142 933 2075 4.19 334 3.76
Other diabetic disorders (E12-E14) 1022 805 1827 3.75 2.88 3.31
Insulin-dependent diabetes (E10) 4303 3694 7998 15.97 13.35 14.64
Total Non-insulin dependent diabetes (E11) 6000 4966 10966 22.25 17.98 20.06
Other diabetic disorders (E12-E14) 4749 3705 8454 17.61 13.39 15.47

uarterly of

Leaving the traditional food patterns and consuming diets
high in saturated fat and refined carbohydrates are essential
factors in increasing obesity and diabetes. Consumption of
low amounts of fiber and unsaturated fats, as well as high
intake of refined carbohydrates, saturated fats, and trans
fats, are among the diets that lead to insulin resistance and
diabetes [33]. Therefore, policies should focus on inform-
ing and educating on these unhealthy eating patterns. Other
successful policies in this area include efforts to improve
food labels and to train to reduce the incidence of diabetes
and obesity.

Today, the aging of the population is observed in develop-
ing countries, and especially in these countries, geographi-
cal transmission occurs on a larger scale without improv-
ing living conditions, social provision, and access to health
care. It is predicted that with unhealthy aging due to lack

he Horizon of Medical Sciences

of progress in nutritional status and socio-economic con-
ditions, the disease’s burden will increase in the elderly
population. Thus, it is essential to consider both prevention
and treatment policy options. Also, in non-communicable
diseases, the underlying causes should be considered, and
the health system’s capacities to deal with the increasing
burden of the disease should be examined.

5. Conclusion

From 2006 to 2010, deaths due to diabetes have increased
in Iran, and it was higher in women and urban communities.
Because of the increase in the elderly population, the grow-
ing trend of urbanization, changing diet and lifestyle in Iran,
it is necessary to plan, educate, and perform interventions to
prevent, diagnose, and early treatment of diabetes.

Jafarvand E, et al. Epidemiology of Mortality Due to Dabetes in Iran. The Horizon of Medical Sciences. 2021; 27(2):198-213.
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