
 
 
 
 
 

89 
 

Zahedan Journal of Research in Medical Sciences 

Journal homepage: www.zjrms.ir 

 
 

Geographical Distribution of Mortality from Diabetes Complications in Yazd 
 

Rostam Saberifar,1 Khadijeh Arab-Sheibani,*2 Mohammad Afkhami-Ardakani 3 

 
1. Department of Geographic and Urban Planning, Payam-e-Noor University, Tehran, Iran 
2. Department of Psychology, Payam-e-Noor University, Tehran, Iran 
3. Yazd Diabetes Research Center, Shahid Sadoughi University of Medical Sciences, Yazd, Iran 

 

Article information  Abstract

Article history: 
Received: 23 Jan 2013 
Accepted: 5 Feb 2013  
Available online: 3 June 2013 
ZJRMS 2014; 16(6): 89-92 

Background: The purpose of this study is to present a geographical map of mortality 
rate due to diabetes complications in different areas of Yazd during 2001-2010. 
Materials and Methods: In this ecological study, a sample data of mortality due to 
diabetic complications in Yazd was gathered. Mortality rate calculation and 
geographical distribution mapping was performed then using this data. 
Results: General rate of mortality from diabetic complications is higher in internal and 
marginal areas than high-income and new-built regions. This pattern is also consistent 
regardless of patients’ gender. 
Conclusion: It seems that the observed pattern is due to inactivity in internal areas, as 
well as unawareness and lack of access to medical facilities in margins. 
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         Introduction 

iabetes is a major public health problem 
worldwide with a rapidly increasing prevalence. 
Diabetes has allocated 15% of healthcare costs to 

itself in the United States [1]. Personal changes and 
cultural transition of communities alongside aging 
phenomenon in developing countries, has made diabetes a 
global epidemic; so. World Health Organization (WHO) 
has called all countries to deal with it since 1993[2].  

Diabetes is a metabolic disorder with various long-term 
complications such as cardiovascular, renal, ophthalmic 
and nervous system disorders. Moreover, 9% of the 
world’s deaths are related to diabetes [2]. In a survey 
done by Rahimdel et al. on 2350 diabetic patients from 
Yazd province, including 1071 males and 1279 females, 
the prevalence of diabetes and sensory neuropathy was 
14.5% and 53.2% respectively which increased with age, 
duration of disease and poor control of diabetes. Based on 
this epidemiologic data, although research on this disease 
is necessary all over Iran, it seems more justifiable in 
Yazd. The most important reason is that diabetes 
prevalence is higher in Yazd than other cities of Iran [3, 
4]. This issue brings about the probability of geographical 
impacts on distribution of the disease. For better 
investigation of this issue, drawing a precise 
epidemiological map of distribution of diabetes-related 
mortalities for the study population is necessary. This will 
help to determine the etiological factors of disease as well 
as the methods to modifying them which in turn accounts 
for the main strategy for improving survival and health 
level in diabetics. 
 
Materials and Methods 

Due to lack of exact data about diabetic patients’ 
mortality and because recorded causes of mortality 

consider the final cause of death, diabetic patients’ 
mortality rate was estimated using a sample consisting of 
300 diabetic patients who referred to Yazd Diabetes 
Centre and had died later years due to different reasons 
Investigations for finding this group led researchers to 
more than 1000 deaths in Yazd with a history of type 1 or 
2 diabetes mellitus. These findings were consistent with 
this assumption that in developing countries for every 
known diabetic patient there may be four unknown cases 
[5]. These people had a proper distribution all over Yazd. 
In addition, all of them were above 30 years and showed a 
balanced sex distribution.  

Finally collected data was entered in SPSS-17 software 
and analyzed by descriptive statistical methods and 
geographical distribution maps. Because the city may 
have a different sex and age structure, adjusted 
(standardized) rates were used in drawing disease 
geographical distribution maps instead of raw rates. In 
this way disease or mortality status can be compared in 
two or several geographical districts without confounding 
effects of age or sex. As a result, in this study direct 
method was used to compare crude rates of every region 
with sex separation and totally. For adjusting rates in 
direct method, the overall population of patients was 
selected as reference population and the number of 
expected mortality in reference population was calculated 
according to sex and age rates in every region. The results 
then were divided by observed mortality in reference 
population and “comparative mortality figure” was 
calculated for every region. If this number is one for a 
region, it means that the number of expected death 
according to region’s rate equals the number of observed 
death in the same region. A rate higher than one show an 
increase in expected deaths and a rate less than one 
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represent a decrease in such deaths. Afterwards, to 
determine any statistical differences with 95% confidence 
interval, comparative mortality figure was calculated in 
separate sexes and generally [6, 7]. There are two main 
methods for data classification and presentation on 
geographical distribution maps [6]. In this study the 
classification method has been used. 

 
Results 
 

Investigation with statistical method of repeated hunting 
showed that during 2001-2010 totally 1000 deaths have 
been occurred in diabetic population. The comparative 
mortality figure and mortality rate of disease related to 
diabetes- in 2001-2010 by sex and in general. 
Comparative mortality figure of overall diabetes mortality 
shows that during 10 years, region 12 with 236.4×105, 
region 6 with 215×105 and region 8 with 196.8.105 (all 
from central areas) have the highest mortality rate and 
region 13 with 58.8×105, region 10 with 74.7×105 and 
region 3 with 78.5×105 (all from new-built regions) have 
the lowest mortality rate from diabetic disease (Table 1). 

Among diabetes deaths, 44.6% belongs to men and 
35.4% to women. Comparative mortality figure for 

complications of diabetes by sex shows that during 10 
years the highest rates belong to region 12 with 235.6, 
region 6 with 235.11, region 11 with 223 and region 8 
with 199.3 per 100,000 populations. The lowest mortality 
rate belongs to region 13 with 71/100,000 (Table1). 
Moreover, the highest diabetes comparative mortality 
figure in women is seen in region 12 with 215.7, 6 with 
209.4 and 8 with 194.1 in 100,000  and the lowest 
mortality rate belongs to region 13 with 46 in 100,000 

(Table1 and Fig.1). 
Evaluation of Comparative mortality figures and 95% 

confidence interval of diabetes mortality in Yazd during 
2001-2010 according to patients’ gender and totally, 
shows that in the three old and crowded regions 12, 6 and 
8 the number is meaningfully higher than 1, while for two 
other marginal regions i.e. 7 and 9, it is higher than 1 with 
95% confidence interval including 1 and so its increase is 
not statistically significant. Moreover, in central region 
11, this number is meaningfully higher than 1 for men and 
less than 1 for women. Only in region 5 it is meaningfully 
less than 1 for men and women.  It is also noticeable that 
for all southern regions except 14, the number is 
significantly less than one for both men and women 
(Table 2). 

 
Table1. Crude and compared mortality rates in 2001-2010 according to patients’ gender  
 
Region Female (Crude) Female compared Male (Crude)  Male Compared Total Compared Total 
1 69.3 87.7 153.9 149.4 122.0 118.2 
2 85.7 83.8 116.8 114.5 101.6 99.5 
3 75.1 70.2 80.0 79.0 77.6 76.5 
4 70.4 69.0 122.5 118.5 97.2 96.6 
5 118.1 115.6 104.5 101.3 111.3 108.7 
6 210.9 207.4 245.8 233.4 228.9 213.0 
7 181.8 178.8 186.1 183.7 184.0 181.7 
8 194.2 192.1 204.7 197.3 199.5 194.8 
9 168.4 163.5 170.9 168.0 169.7 165.9 
10 71.1 70.7 75.4 74.7 73.3 72.7 
11 70.1 63.0 248.4 221.0 159.7 144.6 
12 219.1 213.7 245.4 233.6 232.4 234.4 
13 44.9 44.0 71.5 69.0 58.2 56.8 
14 98.5 98.0 163.7 161.6 131.0 129.9 
Total 144.6  -------- 170.5  --------- 157.8  -------- 

 

 
Figure1. The map of Yazd for distribution-adjusted mortality rate in population 
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Table 2. The comparative mortality figure and mortality rate of disease 
related to diabetes-related diseases in 2001-2010 by sex and in general 

 
Region Female Male Total 
1 0.43 0.60 0.54 
2 0.47 0.55 0.52 
3 0.56 0.50 0.52 
4 0.43 0.65 0.55 
5 0.58 0.43 0.50 
6 1.23 1.27 1.24 
7 1.04 0.89 1.60 
8 1.13 1.06 1.08 
9 0.85 0.76 0.80 
10 0.52 0.43 0.48 
11 0.38 1.40 0.83 
12 1.31 1.25 1.31 
13 0.36 0.50 0.43 
14 0.65 0.85 0.79 

 
Discussion 

 
The results of this study show that diabetes mortality 

rate in central and marginal areas are higher than new-
built regions. This is seen for all the population and also 
for men and women who is statistically meaningful in 
most of these regions. This may be due to inactivity in 
central part of the city, unawareness or impossibility of 
access to medical centers in marginal and colonial parts of 
the city. 

It is believed that diet, physical activity and medicine act 
as the fundamental basis of diabetes treatment; so, regular 
physical activity has a key role in type 2 diabetes control 
especially glycemic control, improvement of 
cardiovascular changes, improved sensitivity to insulin 
and lowering blood pressure and serum lipids as well as 
hemoglobin glycosides. It has also psychological 
advantages for patients [8]. Close investigations show that 
people in central and marginal regions don’t have proper 
access to parks and playgrounds or they don’t use these 
facilities for different reasons. These circumstances are 
more evident for women. This finding is consistent with 
previous studies. Which show more than 90% of type 2 
diabetic women are sedentary and just 28% of women go 
walking and 11% have physical activities other than 
walking [9]. However, in most cases, women experience 
less mortality which is due to their attention to treatment 
and frequent reference to doctors; while men don’t pay 
enough attention to treatment. 

Most residents of marginal and poor regions don’t have 
regular reference to doctor and they don’t implement 
simple instructions related to disease. Moreover, most 
diabetic people don’t have enough information about the 

role of physical activity and walking in proper control of 
this disease and don’t use this important treatment 
principle [10]. Diabetes increase, life-style changes, 
skilful self-care and life quality improvement are some 
behavioral outcomes of diabetes self-management 
education [11]. Because the basis of controlling non-
contagious disease like diabetes is life style change, 
making proper policies, rules and principles can produce a 
suitable environment for promoting healthy life methods 
and behaviors. Moreover, final purpose of diabetes 
treatment is increasing self-management abilities. 
Therefore, using a pattern as a framework in recognizing 
affecting factors in self-management weakness and 
designing self-management education programs seems 
necessary. Resource control shows a better performance 
of health belief model [12].  

Although unawareness and different personal problems 
can have an important role in this behavior which should 
be solved through cultural works, providing proper 
opportunities will have effective consequences. For 
example, creating some centers of free screening of 
people with hyperglycemia can encourage low-income 
families to test their blood glucose levels. 

Because an important part of diabetes treatment depends 
on patients and it’s not possible to make health centre or 
physicians work full-time, the best way is to inform 
patients according to health belief model. In addition, 
people in marginal areas are far from health centers and 
people in central parts of cities experience more 
environmental stimuli (e.g. fast foods, confectioneries) so 
they are less aware of diabetes risk comparing  to new-
built areas. Therefore, exact programming is necessary to 
increase people’s awareness and motivation which can be 
best done through health education [12]. 
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