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Abstract
Introduction: People with diabetes often develop diverse microvascular, macrovascular, and neuropathic complications. Diabetes named high disease because of its high prevalence, high incidence, chronicity and high costs. Accurate projections of diabetes burden are essential for health
planning so the aim of this study was to calculate the burden of diabetes in Razavikhorasan population, in Iran. Methodology: We used Disability Adjusted Life Years (DALYs) index using computer
model (DisMod) for assessment of burden of diabetes and complications in Razavikhorasan province in Iran in year 2010-2011. Results: Burden of diabetes in Razavikhorasan population was
64,733 DALY in year 2010-2011. The total Years Life Lost (YLL) from diabetes mellitus was 62,883
(34,216 in men and 28,667 in women) due to premature death and the total Years Life Disability
(YLD) was 1850. Conclusion: Diabetes mellitus and lesser forms of glucose intolerance can now be
found in almost every population and epidemiological evidences suggest that, without effective
prevention and control programs, diabetes will continue to increase and therefore advances in all
levels of prevention may help reduce the number of people with diabetes.
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1. Introduction
Diabetes was first described with the symptoms of polyuria, polydipsia, and polyphagia [1].
Diabetes mellitus is a metabolic disease characterized by hyperglycemia and classified into four types: type
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1diabetes, type 2 diabetes, gestational diabetes, and other specific types [2] [3]. Uniform diagnostic criteria for
diabetes were first recommended by the American Diabetes Association and the World Health Organization
(WHO) in 1979 and 1980 and were updated in the late 1990s [4] [5]. According to the American Diabetes Association criteria, diabetes is defined as Hb A1C ≥ 6.5%, Fasting Plasma Glucose (FPG) ≥ 126 mg/dl and Oral
Glucose Tolerance Test (OGTT) ≥ 200 mg/dl [6].
People with diabetes often develop different microvascular, macrovascular, and neuropathic complications [7].
Diabetes named high disease because of its high prevalence, high incidence, chronicity and high costs [8] [9]. In
1993, the WHO Diabetes Reporting Group published standardized global estimates for the prevalence of diabetes and impaired glucose tolerance in adults [10]. These results suggest that prevalence of diabetes in adults
will increase by 35%, and the number of people with diabetes will increase by 122% in the world from 1995 to
2025.In developed countries, the number of diabetic people will increase by 42% while in developing countries;
it will be 170% [11]. Currently the low- and middle-income countries face the greatest burden of diabetes. Diabetes is the fourth or fifth leading cause of death in most high-income countries and it is epidemic in many low
and middle income ones [12].
McCarty et al. estimated that the global burden of diabetes was 110 million in 1994 and it would be 239 million by 2010 [13]. WHO also estimated the global burden at 135 million in 1995, with the number reaching 299
million by the year 2025 [14]. Five recent studies emphasize on the prevalence and national economic burden of
diabetes [15]-[20]. Different diseases have different burden of disease (BoD) that we can measure it by some indicators like DALYs. DALYs are the sum of two dimensions: the years life lost (YLL), and the number years of
life lived with a disability (YLD) [21].
Accurate projections of diabetes burden are essential to policymakers to plan health care services while planners are still unaware of the current situation of burden of diabetes in their countries. Therefore, this study was
planned to calculate the burden of diabetes for the population of Razavikhorasan province in Iran.

2. Methods
For calculating the burden of disease, we need to know the demographic characteristics of target population such
as age, sex, and general mortality rate according to age and sex.
Our target population in this study was the total population of Razavikhorasan province in 2010-2011which
was 5,865,866 (2,919,443 females and 2,946,423 males). Although the disease burden is calculated at a national
level, but due to the high population in Razavikhorasan province, the diabetes burden was calculated separately
for this province.
Also, we should access to disease morbidity (incidence, prevalence, disease duration, remission rate) and
mortality (disease specific death rate, fatality rate, and relative death rate) data. We used Disease Modeling
(Dismode) software version II for analyzing data. This software is capable to calculate the intended parameters
by at least three out of seven main indicators of morbidity and mortality that mentioned above. Then, The software outputs are entered to the Template designed by the World Health Organization and burden indicators
(YLL and YLD) are calculated. To calculate the burden of diabetes three indicators were used: prevalence,
Cause Specific Mortality, and Remission Rate.
To determine the prevalence rate, available data in the three population based study in Mashhad, Razavikhorasan Province were used. The first study was surveillance of risk factors for noncommunicable diseases in 2007,
which data were analyzed by SPSS software and the prevalence of diabetes were calculated by age and sex. The
second study was investigating the prevalence of diabetes in Mashhad population and prevalence of diabetes
was calculated by age and sex using SPSS software. Another source of data was diabetes surveillance system in
urban and rural area in Razavikhorasan province which was collected and recorded by noncommunicable and
communicable diseases health department. Ultimately based on these studies, the prevalence of diabetes was estimated by age and sex.
Disease-specific mortality was obtained from cause of death registry in statistics unit at the Health Department. In reviewing the records, the number of registered deaths due to diabetes appeared to be invalid. Therefore,
for a more accurate calculation of diabetic deaths, the World Health Organization estimation of the relative risk
of mortality in diabetic patients by sex was replaced. Considering that diabetes is not curable disease, the Remission Rate was zero for both sexes and all ages. Baseline population information was based on census data
collected by statistics unit at Health department. Three mentioned parameters data entered to DisMod version II
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software according to sex and age and output indicators, including 7 disease morbidity and mortality indicators
were extracted.
The DisMod output data entered in to the YLD and YLL Template and these two indicators for burden of diabetes are calculated. DALYs presented in this study are age weighted (β = 0.04) and are discounted for time
preference (r = 0.03). For calculating the YLL, the life expectancy is considered 82.5 years for females and 80
years for males. In this study the diagnosis of diabetes made with a fasting plasma glucose level of 7.0 mmol/L
(126 mg/dl) and higher or impaired glucose tolerance test 100 - 125 mg/dl.

3. Results
Prevalence of diabetes and impaired glucose tolerance in the studied population are presented in Figure 1 and
Figure 2 according to sex. The prevalence was, 8.9% in men and 9.1% in women, which is equivalent to the

Figure 1. Prevalence of diabetes and impaired glucose tolerance in men according to age group in Razavikhorasan province, 2010-2011.

Figure 2. Prevalence of diabetes and impaired glucose tolerance in women according to age group in Razavikhorasan
province, 2010-2011.

177

M. Khajedaluee et al.

global estimated prevalence for 2030.
Number of years life lost because of premature death from diabetes according to age group is shown in Figure 3.
The numbers of years lost to disability are presented in Figure 4. The total YLD was 1850 .The highest YLD
was in the 45 - 59 age-group.
The total burden of diabetes is presented in Figure 5 according to the sex. The number of years life lost due to
premature death or disability from diabetes was 64733 DALY which the highest proportion burden of disease
was in the 45 - 59 age-group.

4. Discussion
Two important points should be noted. First, the prevalence of diabetes in Razavikhorasan population is higher
than the global and regional estimates (14% - 16% in the age 50 - 60). Secondly, it seems that the age of onset of
diabetes was reduced to 30s. The prevalence estimates of diabetes mellitus in Iran in 2030, is 9.3% at national
level [20]. The prevalence of diabetes varies between ethnic groups [22]-[25] and is influenced by genetic, environmental, social, and cultural factors [26]-[31].
In this study, the total YLL from diabetes was 62,883 (34,216 in men and 28,667 in women) because of premature death. It is highly important to notice that the most of the YLL (27%) has occurred between the ages of
45 to 59 that is an active age. In Abolhasani et al. study in Iran, burden of diabetes was 306,440 years in 2000.
Burden of diabetic retinopathy, nephropathy, neuropathy, diabetic foot and lower limb amputation were 20,532,
20,532, 33,286, 5848 and 1573 years, respectively [32].
Diabetes is already recognized as a public health problem of pandemic proportions [33]. In a study about projection of diabetes burden in the US indicated that the situation may be more alarming than previously believed
[34]. In 2007, diabetes cost the US in excess of $174 billion [35].

Figure 3. Number of years life lost due to premature death
from diabetes, by sex and age group in Razavikhorasan province, 2010-2011.
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Figure 4. Number of years lost to disability from diabetes, by
sex and age group in the Razavikhorasan province, 2010-2011.

Figure 5. Disability adjusted life years according to age and
sex in Razavikhorasan province, 2010-2011.

5. Conclusions
Trend data suggest that the burden will continue to increase and diabetes is certainly one of the most challenging
health problems in the 21st century. Advances in primary prevention may help reduce the number of people with
diabetes [36].
It will be important to utilize available data to monitor changes in incidence, prevalence, burden of disease
and economic outcomes. It was suggested that through regular analysis of available data sources, interventions
can be better designed such as essential, primary, secondary and tertiary prevention. So it is recommended that
population based data registry should be constructed and improved to specify health care priorities to decrease
the burden of diabetes in Iran and other developing countries.
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