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Abstract
Background: Internationally previous publications confirmed that skin cancer could be categorized as one of the most common
cancer among others.
Objectives: This study aimed to investigate skin cancer crude rate and incidence in Isfahan Province, Iran.
Methods: Data (2011 - 2015) was collected from the Isfahan Cancer Registry. The skin cancer was defined by topography code C43 and
C44. Period prevalence and incidence was calculated per 100 000 persons.
Results: There were 3837 patients that corresponded to a period prevalence of 77.1. With a minimum of 5 and a maximum of 103, skin
cancer in 67% was defined at the age between 60 and 70 years. Malignant melanoma of skin was reported in 8 out of total population
in which all died from it at the age between 42 to 95 years. There was an increase in incidence from 17.4 to 22.3, in which the mean
incidence in males (24) was significantly higher (P < 0.001) than females (14.3).
Conclusions: In total population there was death- reported-data in 2% of patients with skin cancer. A 28.2% increase in incidence
and 69.1% higher crude rate of males (96.2) versus females (56.9), which recommends further research in this direction.
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1. Background
By chronic sun exposure, the complex process leads to
DNA damage and reactive oxygen species production associated to skin tumorigenesis. Basal cell, squamous cell, and
melanoma are mentioned as three types of skin cancers.
Exposure to ultraviolet radiation from the sunlight that
causes mutations derived basal cell carcinomas, revealed
in greater than 90% of cases. Eisemann et al. (1), reported
that the age- and sex-standardized melanoma mortality ratio for 5.5 years of follow-up was 0.59. Due to an increase
in incidence of melanoma there is constant requirement
for dermatologic screening for those after non-melanoma
produced in the skin by ultraviolet radiation from the sunlight protects against its oncogenic effects (2-4). Skin cancer diagnosis assumed augmented melanoma possibility
(5). Related to head and neck cancer, proton therapy has
been used for decades in the treatment of skull-base tumors (6). Antioxidants molecules could also reduce the effect of oxidative stress in such events. Selenoproteins, endogenous antioxidants, could reduce this effect by a defending role (7). The investigation based on a retrospective
chart review on 656 patients highlighted an increased incidence of non-melanoma skin cancer in 1.4%, particularly

in the 50 - 64 age range (2.8%) when compared with the
general United States population (0.65% - 1.05%) (8). Nonmelanoma Lozano et al. reported that skin cancers result
in 80 000 deaths a year as of 2010, 49 000 of which are
due to melanoma, and 31 000 of which are due to nonmelanoma skin cancers (9). In the United States a report
included 59 695 cases with melanoma in the year 2008
in which 8 623 people died from it (10). Australia has the
highest per capita incidence of melanoma in the world,
in which more than 12 500 new cases of melanoma are reported each year, out of which more than 1 500 die from the
disease (11). Related to basal or squamous cell skin cancers,
there is a report regarding the death of about 2 000 people each year in the United States (12). In regards to the Iranian population, a publication reported that the incidence
of skin cancer was increasing and the trend was observed
in all provinces (13). Razi et al. (14), detailed that the incidence of skin cancer is increasing in Iran, and more in men
than women. There was a declining trend for basal cell carcinoma. Basal squamous cell carcinoma and melanoma
had an increasing trend. The increase of skin cancer was
related to squamous cell carcinoma (14). Skin cancer is also
the maximum common category of second malignancy
among childhood cancer survivors (15).
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2. Objectives
Considering the economic burden for Iranian health
services, it is necessary to explore the crude rate for skin
cancers. Therefore, this study aimed to investigate the
prevalence and incidence for such cancers in a general population of central Iran, Isfahan Province.

3. Methods
Cancer data from March 2011 to March 2015 were obtained from the Isfahan Cancer Registry, located at the Isfahan Deputy of Health. The study was conducted to the Isfahan Kidney Transplantation Research Center (IKTRC) and
approved by the Isfahan Deputy of Research Committee via
the ethics committee code number of 295115. The cancer
sites studied were defined according to the international
classification of diseases (ICD-O; 3rd edition). All skin cancers were defined by topography code C43 and C44. Data,
with linkage to using of the de-identified patient name and
surname, demographic such as age, gender, and date of reported cancer were recorded. The total population for Isfahan city was obtained from the Isfahan/Program and Budget Management Organization. Cancer period prevalence
(CPP) was calculated as the proportion of total cases over
the period of the years 2011 - 2015 to population at risk during the same time period × 100 000.
Cancer incidence rate (CIR) was calculated as dividing
new cases of cancer during a given time period to population at risk during the same time period × 100 000.
The statistical analyses of d-Base was performed using
Microsoft Excel and SPSS v. 20 (Chicago, IL, USA) for windows (16-18).

4. Results
Table 1 shows epidemiological data related to period
prevalence and incidences in 3837 cases with skin cancer
in the Isfahan province.
Table 1. Demographic and Epidemiological Characteristics in Patients with Skin
Cancer
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Total

Females

Males

Period prevalence

77.1

56.9

96.2

Incidence 2011 - 2012

17.5

13.3

21.5

Incidence 2012 - 2013

19.6

14.5

24.5

Incidence 2013 - 2014

17.4

12.5

22.2

Incidence 2014 - 2015

22.3

16.7

27.8

With a minimum of five and a maximum of 103, the
mean age ± SD was 65 ± 13.9 years old. Figure 1 shows distribution of age in the population studied. Age related to
skin cancer in 31% defined at the age between 5 to 60 and in
the 67% ranged from 60 to 70 years old of life, respectively.
Approximately 2% of skin cancer was diagnosed in patients
between the age of under 90 and older.
The study population was comprised of 1403 females
and 2434 males. This corresponded to a total period prevalence of 77.1 per 100 000 persons in both genders. The period prevalence was significantly different (P < 0.001) between males (96.3) and females (57.2), per 100 000 persons.
Out of the total reported cases, 2% were related to the
deceased population. With the minimum of 32 and the
maximum of 92, the mean age ± SD was 71 ± 17 years old.
Malignant melanoma of skin was reported in 8 patients comprised of 5 females and 3 males, in which all died
from it. That is corresponded to a period prevalence of 0.2
per 100 000 persons in both genders. Age at this population ranged from 42 to 95 years. Figure 2 shows the incidence rates (comprised females versus males) for skin cancer between the years 2011 to 2015, were as follow: 17.4 (13.3
versus 21.5) versus 19.6 (14.5 versus 25.5), versus 17.4 (12.4 versus 22.2), versus 22.3 (16.7 versus 27.7), per 100000 persons
correspondingly.
5. Discussion
Skin cancer is one of the most common cancers in the
world, particularly in the whites population. Previous publication reported an increase in skin cancer in the incidence of the disease (19). The occurrence rate of skin cancer, within the U.S. population is about 300 - 400 new cases
for every 100 000 population per annum (20). Keyghobadi
et al., mentioned that in Iran, about 15% of all cancer was
skin cancer and this disease reflects as the most common
cancer (13, 21). The trend of skin cancer incidence in men
was increasing; on an average, it grew by 7.06% yearly. In
women, this rate also raised from 12.01 in 2004 to 15.77 in
2008 per 100 000 persons (13, 14).
In agreement with previous publications, there was a
28.2% increase in incidence of skin cancer in both genders
from 2011 (Ir: 17.5) to 2015 (Ir: 22.3) per 100 000 persons in
Iran/Isfahan. According to previous publications, the incidence of skin cancer in men and women is dissimilar.
Non-melanoma cancers in men were about 1.5 times higher
than in women (20). This study also showed a similar nonmelanoma skin cancer ratio with men, in which a 1.7 times
value than women. The significant differences in crude
rate between males (96.2) and women (56.9) were also in
agreement with publication, which confirmed the highest
incidence rate of skin cancer in males in Semnan, Isfahan,
Jentashapir J Health Res. 2018; 9(2):e82743.
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Figure 1. Distribution of age in total population studied.
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Figure 2. Incidence of skin cancer associated to each gender.

and Hamadan provinces (13, 17, 18, 20). Out of the total population studied, the mean age of patients with skin cancer
was 65 year that in 67% age ranged from 60 to 70 years.
This is in agreement with the publication that confirmed
the occurrence of skin cancer mainly in the sixth, seventh,
and later decades of life. Previous publications confirmed
that skin cancers occur mainly in sun-exposed regions and
in the face and neck areas of the body (1-26). In agreement
with previous publications in most skin cancers, the sites
were reported in the lip, scalp, and neck, which exhibit the
major consequence of sunlight on the progress of skin cancers.
In this study, from 2011 to 2015, there was malignant
Jentashapir J Health Res. 2018; 9(2):e82743.

melanoma of skin in eight out of 3 837 patients with skin
cancer. This is in agreement with the study conducted in Isfahan in 1998 that found that basel cell carcinoma could be
accounted for about 74% of skin cancers (23). Skin could be
exposed to ecological issues such as pollutants, chemicals,
and ultra violet exposure, which can induce untimely skin
aging and increase the risk of skin cancer (7). Thus, further
study toward these directions, seem to be advantageous in
Iranian population with skin cancer.
5.1. Conclusions
The incidence of skin cancer was increased from 17.4 to
22.3 between 2011 and 2015. There was a higher incidence
of skin cancer in males when compared to females (24 versus 14.3) per 100 000 persons associated to each gender. In
the population there were death reported data in 2% of patients with skin cancer.
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