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Abstract

Background & Aims: Cancer is one of the most important causes of death and disability worldwide. In most cases, cancer is not
caused by inherent biology, but by the environment where a person lives. The present study aimed to assess the prevalence of the
common cancers by gender using GIS system in Razavi Khorasan Province, Iran.

Materials & Methods: In this cohort study, all the cancer reports, based on gender, in Razavi Khorasan Province were collected
annually from 2011 to 2014. The study variables included the number of people diagnosed with cancer, type of cancer, and gender.
The GIS software was employed to draw a geographic map for the prevalence of cancer separately by gender in Razavi Khorasan
Province. A geographical map was drawn for breast cancer in women and colon cancer in men in 20 cities of the above-mentioned
province.

Results: The results showed that the prevalence of breast cancer in women and stomach cancer in men was higher than other cancers.
Also, breast cancer in women and stomach cancer in men was the highest in the capital of the province (Mashhad), which was equal
to 4,623 and 2,770 cases, respectively, during the years 2011-2014.

Conclusion: Considering the high prevalence of three types of breast cancer in women and colon cancer in men in Razavi Khorasan
Province, especially Mashhad city, it is highly recommended to take necessary measures to prevent these diseases. Drawing a
geographic map for breast (women) and intestine (men) cancers for 20 cities of Razavi Khorasan province could be useful for future
planners.
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Introduction

Cancer is one of the most important causes of death
and disability in the world, especially in developing
countries. In most cases, cancer is not caused by a
person's inherent biology, but by the environment
where a person lives. Cancer is one of the most
dangerous malignancies caused by environmental and
genetic factors and causes unredeemable damage, i.c.
death, to patients and their families every year (1, 2).
Air pollution, poor diet, lack of physical activity,
smoking and alcohol consumption, infections, and
many other factors are among the substantial
environmental factors leading to cancer. From the
genetic point of view, more than 12 different genes
involved in the occurrence of cancer have been
identified, and in different types of cancer, certain
genes are responsible for changes (3, 4). The symptoms
caused by cancer are the rapid growth of cancer cells
and the destruction of the space at the site of the
conflict. By metastasizing, cancer cells involve
different organs of the body, thereby increasing the
severity of the disease (5). It is expected that the
growing trend of cancer incidence will continue,
especially in low- and middle-income countries,
particularly those located in South America and Asia.
According to published reports, more than 14 million
new cases of cancer occur annually, and most of these
cancers happen in developing countries. Predictions by
2030 have disclosed that cancer will become the most
important and the first cause of human death (6, 7).

Different strategies and plans are being carried out
in most countries to control and prevent death and
money loss caused by cancer. The most significant plan
is promoting public awareness and screening the early
diagnosis of the disease. The results obtained from
various studies in developed countries have shown that
cancer screening programs can be very effective in
raising the survival rate (8, 9).

Iran is a middle-income country in West Asia, and
cancer is the third leading cause of death and disability
after cardiovascular diseases and traffic injuries in the
country (10). Considering the high prevalence of

cancer in Iran, the screening program could be critical
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for the early diagnosis of this disease (11). Cancer
incidence patterns are different in various populations
and are associated with occupational, environmental,
social, cultural, ethnic, geographical, and nutritional
factors, as well as other unknown factors (12, 13). In
studies conducted in Iran, the distribution of cancer
rates in various provinces has been demonstrated to be
different. The prevalence of cancer in Ardabil,
Mazandaran, and Kurdistan is higher than in other
provinces (13-15).

GIS is

investigating and understanding the epidemiology and

one the effective instruments for
diversity of cancer around the globe (16, 17). The
information and results provided by the GIS on cancer
could be helpful in the policies and plans of society and
reduce the burden caused by this disease. Using GIS,
accurate, concrete, and localized descriptive and
analytical data could be extracted (16, 18). Given the
increasing prevalence of cancer across the globe and
Iran and the irreparable complications of this disease
on patients, by this time, no study has fully investigated
the incidence of different types of cancer in Razavi
Khorasan Province of Iran. The present study aimed to
evaluate the prevalence of common cancers by gender
using GIS system in Razavi Khorasan Province

between 2011 and 2014.

Materials & Methods

In this cohort study, the entire cancer cases were
annually collected from the Cancer Registration Center
(Razavi Khorasan Province, Iran), owned by the Vice
President of Medical Affairs of Mashhad University of
Medical Sciences. The collected data included all
cancers by gender from the first of 2011 to the end of
2014. The study variables entailed the number of
people diagnosed with cancer, the cancer type, and
gender.

According to the population and housing census of
2005, the population of Razavi Khorasan Province was
5,593,079, consisting of 2,809,403 men and 2,783,676
women (19). Based on the geographical map, the
province has 20 cities named Dargaz, Quchan, Kalat,
Chenaran, Sarakhs, Torbat-e-Jam, Taybad, Khvaf,
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Ghaenat, Gonabad, Ferdos, Khalilabad, Bardaskan,
Sabzevar, Neishabour, Mashhad, Fariman, Torbat-e-
Heydarieh, Roshtkhar, and Kashmar. The central city
of this province is Mashhad, its northern cities include
Dargaz, Quchan, Kalat, Chenaran, Sarakhs, Neishabour
and Sabzevar, and its southern cities comprise Torbat-
e-Jam, Taybad, Khvaf, Ghaenat, Gonabad, Ferdos,
Khalilabad, Bardaskan, Fariman, Torbat-e-Heydarieh,
Roshtkhar, and Kashmar.

In order to extract the distribution map of cancer
cases, the Kriging interpolation technique was applied
to generate independent raster layers for cancer cases.
The raster calculator function was also used to overlay
each layer to make maps of seasonal averages. The
regions having high-value and low-value cancer cases
were highlighted by four-dimensional stretch approach

and classified by color signifying method. Cancer cases

were higher in red region than in the yellow region.
GIS software version 10 was employed to draw a GIS
map for the prevalence of three common cancers in
women and also frequent cancer in men in Razavi

Khorasan Province.

Results

Descriptive statistics of research variables based on
the prevalence of 14 types of cancer studied in Razavi
Khorasan province from 2011 to 2014 are given in
Table 1. According to this Table, the prevalence of
breast and stomach cancers in women and men,
followed by skin cancer, were higher than other
cancers, To have a better view, Figure 1 was provided
to show the trend of 14 types of cancer in men and
women in the whole province of Razavi Khorasan

Province for four successive years.

Table 1. Prevalence of cancers in Razavi Khorasan Province from 2011 to 2014 by gender
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2 2013 85 161 1391 298 5 174 152 278 1395 123 0 439 282 232
2014 83 10 1041 290 5 118 178 207 1450 140 0 345 326 195
Total 311 238 4623 1056 17 535 504 929 5012 453 0 1373 1030 675
2011 383 50 39 340 0 314 245 19 1691 0 344 563 854 57
2012 256 88 91 214 0 50 88 205 898 0 251 364 380 47
=
Q
s 2013 355 210 36 371 0 250 315 330 1524 0 395 734 832 78
2014 308 9 21 357 0 174 283 255 1542 0 419 484 704 80
Total 1302 357 187 1282 0 788 931 1209 5655 0 1409 2145 2770 262
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Fig. 1. Cancer trends in (A) women and (B) men in Razavi Khorasan Province for four successive years.

The geographical map of breast cancer in women cancers based on Table 1, was drawn for 20 cities of

and stomach cancer in men, reported as common Razavi Khorasan Province (Figures. 1 and 2).
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Fig. 2. Prevalence of breast cancer in women by cities of the Razavi Khorasan Province in (A) 2011, (B) 2012, (C)
2013, and (D) 2014. The city names are represented as follows: Dargaz (C1), Quchan (C2), Kalat (C3), Chenaran (C4),
Sarakhs(C5), Torbat-e-Jam (C6), Taybad (C7), Khvaf (C8), Ghaenat (C9), Gonabad (C10), Ferdos (C11), Khalilabad
(C12), Bardaskan (C13), Sabzevar (C14), Neishabour (C15), Mashhad (C16), Fariman (C17), Torbat-e-Heydarieh
(C18), Roshtkhar (C19), and Kashmar (C20).

Figure 1 shows that the prevalence of breast cancer
in women in 2011-2014. As depicted in Figure 1A, the
highest incidence of breast cancer was observed in the
center and capital of the province (Mashhad), followed
by the of Neishabour
Alternatively, in  Gonabad, Torbat-e-Heydarieh,

Kashmar, and Quchan cities, the number of breast

cities and Sabzevar.

cancer in this year was between 16 and 32 cases. Based
on Figure 1B, the highest breast cancer prevalence was

found in the center of the province (Mashhad),
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followed by Neishabour, Sabzevar, and Torbat-e-
Heydarieh cities. However, the number of breast cancer
cases in 2012 was between 6 and 19 cases in Gonabad,
Qaenat, Torbat-e-Jam, Kashmar, Bardskan, Chenaran,
and Quchan cities. The prevalence of breast cancer in
women in 2013, as indicated in Figure 1C, was the
highest in the central city of the province (Mashhad),
followed by Bardaskan, Neishabour, and Sabzevar
cities. Moreover, in Kashmar, Torbat Heydarieh,

Torbat Jam, Gonabad, Qaenat, and Quchan cities, the
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number of breast cancer cases was between 10 and 43
cases. The incidence of breast cancer in women in
2014 showed to be the highest in the central city of the
province (Mashhad) and was higher in Bardaskan city
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than the rest of the cities. In addition, the number of

breast cancer cases in Neishabur and Sabzevar cities

was between 31 and 67 cases (Figure 1D).
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Fig. 3. Prevalence of stomach cancer in men by cities of the Razavi Khorasan Province in (A) 2011, (B) 2012, (C)

2013, and (D) 2014.

The prevalence of stomach cancer in men between
2011 and 2014 is represented in Figure 3. The highest
incidence of breast cancer was detected in the central
followed by
Neishabour city (Figures 3A, 3B, and 3C). The number

of stomach cancer was between 23 and 48 cases in

city of the province (Mashhad),

Sabzevar and Torbat-e-Heydarieh cities (Figure 3A),
while it was between 10 and 18 (Figure 3A) in
Bardaskan, Sabzevar, and Torbat-e-Heydarieh cities

(Figure 3B). Moreover, in Gonabad, Bardaskan,
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Sabzevar, Torbat-e-Heydarieh, and Torbat-e-Jam, the
number of stomach cancer was between 23 and 58
cases (Figure 3C). The incidence of stomach cancer in
men in 2014, as illustrated in Figure 3D, was the
highest in the center of the province (Mashhad),
followed by Neishabour city, Sabzevar, and Bardaskan
cities. Besides, the number of stomach cancer cases in
Qaenat, Ferdous, Khvaf, Torbat-e-Heydarieh, Torbat-e-
Jam, Sarakhs, and Quchan cities was between 14 and

30 cases in this year.
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Discussion

According to the results obtained from the present
study, the prevalence of two types of breast cancer in
women and colon cancer in men was higher than other
cancers in Razavi Khorasan Province. In a similar
(20), the

epidemiology of common cancers was evaluated on

study conducted by Baeradeh et al.

5,617 patients in the same province. Based on their

results, skin, stomach, breast, esophageal, and
colorectal cancers had the highest frequency. The
results of that study on the high prevalence of breast
cancer are in line with our study.

The prevalence of cancer varies in different
geographical regions, but in general, according to the
presented statistics, the most common cancers in the
world in men include lung, prostate, colorectal,
stomach, and liver cancers, and in women entail breast,
colorectal, lung, cervix, and stomach cancers (20, 21).
Based on studies, in Iran, the five most common
cancers in both sexes are skin, breast, stomach,
colorectal, and bladder cancers, respectively. Studies
conducted in different provinces of Iran have displayed
that skin, stomach, and esophageal cancers are
common in Kurdistan Province, stomach, skin, and
bladder cancers in East Azerbaijan Province, and
breast, skin, and colorectal cancers in Mazandaran
Province (14, 20, 22).

The results obtained from the present study showed
that breast cancer (in women) in Mashhad, Neishabour,
and Sabzevar cities in 2011, Mashhad, Neishabour,
Sabzevar, and Torbat-e-Heydarieh cities in 2012,
Mashhad, Neishabour, Bardaskan, and Sabzevar cities
in 2013, and Mashhad and Bardaskan cities in 2014
had the most prevalence, respectively. Colon cancer (in
men) in Mashhad and Neishabour cities in years 2011,
2012, and 2013 had the most prevalence. In 2014,
Neishabour, Sabzevar, and Bardaskan cities had the
highest prevalence rates of colon cancer in men. In all
the studies conducted in Mashhad city on all types of
cancers over the years, breast cancer in women and
intestine cancer in men had the most prevalence. A
similar study was conducted by Rohani Rasaf et al.

(23) using GIS; they investigated the prevalence
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distribution of different cancers in the neighborhoods
of Tehran, which was supported by the Tehran
University of Medical Sciences (Tehran, Iran). Based
on their results, the highest rate of cancer in men was
identified in the cities Abbas Abad, Qaim Maqam, and
Gandi, and in women in Argentina, Sai, and Shiraz.
Moreover, the highest prevalence of cancer was related
to breast, colorectal, prostate, stomach, and skin
cancers, respectively. In that study, similar to our
study, the prevalence of breast cancer was high (23). In
another study conducted by Rahimi Pordanjani et al
(24) with the aim of investigating the distribution of the
prevalence of cancers, the epidemiology and the
occurrence rate of colon cancer, and its risk factors in
Iran, the mentioned cancer (colon) was identified as
one of the most common cancers in the country. These

results are consistent with our findings.

Conclusion

According to the results obtained from the present
study, the prevalence of breast and stomach cancer is
higher than other cancers in Razavi Khorasan Province.
The prevalence of breast cancer (in women) and colon
cancer (in men) in 2011-2014 were the highest in the
central city of the province (Mashhad). Considering the
high incidence of breast and stomach cancers in
women and men, respectively in Razavi Khorasan
Mashhad

recommended to take necessary measures to prevent

Province, especially in city, it is
and treat these diseases. Geographical map drawn in
this study for breast and stomach cancers for 20 cities
of Razavi Khorasan Province could be very helpful for

future planning.
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