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Introduction

Skin cancer is currently the third most popular 
individual malignancy. Its incidence rate is increasing 
globally due to living style and other conditions, for 
example environmental and behavioral alterations. As a 
type of skin cancer, melanoma is defined as a malignant 
tumor that commences in the melanocytes. It is the most 
hazardous kind of skin cancers and has resulted in many 
deaths (Garbe et al., 2008; Lobos et al., 2014). Up to one 
third of patients are in the stage IV of the disease with 
further metastases to the brain (Liebner et al., 2014). Total 
survival of patients in such stages will be 4-6 months (Lyle 
and Long, 2014).

The incidence of melanoma is increasing with age. It 
is more common in the eighth decade of life. However, the 
occurrence in people under 30 years old is not uncommon, 
which makes it a common cancer among the young 
people (Bishop et al., 2007). Generally, melanoma has 
been observed in men more than women. Nevertheless, 
it varies by age (increase of melanoma occurrence before 
40 years old in women and after 40 in men) (Erdei and 
Torres, 2010; Roh et al., 2015). 

Skin cancer has a wide range of risk factors. For 
instance in melanoma, a personal or family history of 
melanoma and large moles (more than 50) are crucial 
risk factors. Environmental factors such as sunlight 
have shown to be important in all kinds of skin cancers 
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(Azzarello et al., 2006; Bergman and Gruis, 2010; Li et al., 
2014). Exposure to ultraviolet rays without protection can 
lead to melanoma (Saridi et al., 2014). Protection of skin 
from ultraviolet exposure is very important for melanoma 
prevention especially for people who work outside and 
are exposed for a long time (Houghton and Polsky, 2002). 
Melanoma has been generally found in any area of the 
skin, although it is more likely to initiate in specified 
regions. For instance, the most common area in men and 
women is the trunk (back and chest) and legs, respectively 
(MacKie et al., 2002; Cho et al., 2005). 

Melanoma often initiates as a small mole in the body. 
Then it increases in size and its color might change 
(Swerdlow et al., 1986). The stage of melanoma is very 
crucial because of its management and prognosis (Tsao 
et al., 2004). This study described a retrospective analysis 
of melanoma patients who had referred to our center in 
Tehran in order to achieve comprehensive information 
about the condition of melanoma during a 10-year period 
in Iran.

Materials and Methods

In this is retrospective study, all profiles of melanoma 
patients who had referred to the Cancer Institute our center 
in Tehran from 2003 to 2012 were gathered. Thus, 322 
profiles were collected. A checklist was prepared based 
on demographic information, risk factors, pathology, 
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clinical stage, regional involvement and was filled with 
the information of the patients using Excel software 
(Microsoft 2013, USA). Data entry was rechecked by 
two different persons individually. Then raw data were 
transferred to statistical package for social sciences (SPSS) 
software version 16. The statistical analysis was performed 
by student t-test.

Results 

Melanoma was slightly prominent among men. Among 
the 322 rechecked profiles, 163 (50.63%) belonged to men 
and 159 (49.37%) belonged to women. (Figure 1). The 
data showed that the rate of melanoma in men and women 
is different for each year. The highest rate of melanoma 
was seen in year 2007 in both sexes (the number of women 
was a little more than men). The lowest rate was seen in 
year 2003 for men and in years 2003 and 2006 for women.

Melanoma had a relationship with age. The probability 

of melanoma in both sexes according to four age groups, 
i.e. from birth to 49 years old, 50 to 59 years old, 60 to 
69 years old and from 70 years old and older, in Iran are 
shown in Table 1. (Figure 3) The number of patients varied 
in different age groups each year. (Figure 4) The highest 
number of patients in all age groups was seen in 2007 (the 
number of patients in from birth to 49 years old and 70 
years old and older age groups was the same). The least 
number of patients was seen in from birth to 49 years old, 
50 to 59 years old, 60 to 69 years old and 70 years old and 
older in years 2008, 2005, 2008 and 2006, respectively. 

Comparing data of 2003 with 2012 has shown that 
the number of patients had increased specially in the 70 
years old and older age group. In addition, after 2007 
the number of patients was different in all age groups. 
For example, in 2008 and 2009 incidence of melanoma 

Table 1. Probability of melanoma in both sexes basic of age in this study

Gender Birth to 49 years old 50 to 59 years old 60 to 69 years old 70 years old and older
Male 26.9% (44 in 163) 27.6% (45 in 163) 18.4% (30 in 163) 26.9% (44 in 163)
Female 30.1%(48 in 159) 18.2% (29 in 159) 23.2% (37 in 159) 28.3% (45 in 159)

Figure 1. The Total Number of men and Women in the 
Studied 10 Years (2003-2012)

Figure 2. Numbers of Men and Women with Melanomas 
in Each Year (2003-2012)

Figure 3. Rates of Melanoma in Both Sexes Based on 
Age Group

Figure 4. Number of Patients with Melanomas in 
Different Age Groups (2003-2012)

Figure 5. Studied Patients’ Occupations



Asian Pacific Journal of Cancer Prevention, Vol 17, 2016 2753

APJCP.2016.17.6.2751
Melanoma in Iran: a Retrospective 10-Year Study

had increased in 70 years old and older age group, but in 
2010 and 2011 this rate had increased in from birth to 49 
years old age group. Again in 2012 this rate had increased 
in 70 years old and older age group. In 2003 the highest 
occurrence of melanoma was seen in 50 to 59 years old 
age group, in 2004 and 2006 in from birth to 49 years 
old age group, and in 2005 in 70 years old and older age 
group. Consequently, the rate of melanoma decreased 
among individuals after 2007 and in each year melanoma 
had occurred in different age groups.

Melanoma was more common in housewives. 
Regarding jobs, there were 45 cases of housewives 
(48.91%), 13 farmers (14.13%), five employees (5.43%), 
five retired (5.43%), nine employed (9.78%), seven 
workers (7.60%), four teachers (4.34%), two drivers 
(2.17%), one blacksmith (1.08%), and one shoemaker 
(1.08%). A number of 230 profiles (71.42%) had 
not recorded information about the patient’s job. All 
housewives were women and did not work outside the 
home and all infected farmers were men. (Table 2)

Approximately, 184 patients from the total of 322 cases 
had complete information about the clinical stage of their 
illness (57.14%). Stage IV of melanoma was seen more 
in lower limb. (Figure 6) 

Melanoma was more common in lower limbs. Location 
of tumor was determined only in 278 (86.33%) patients. 
Melanoma in lower limbs was seen in housewives and 
farmers. (Table 3) The most common areas for incidence 
of melanoma in lower limbs were in the heel of foot (48 
patients, 17.26%) and sole of foot (38 patients, 13.66%), 
respectively. Also, the less common area for melanoma 
has been seen in palate or gums. (Figure 7)

Discussion

Melanoma survival is different in both genders and 
women usually have longer survival than men (Joosse et 
al., 2011). High incidence of melanoma has been reported 
in United State, Scandinavia, Australia and New Zealand 
and it has been recorded as the third cause of cancer. The 
lowest incidence is related to south-central Asia (Gajda 
and Kaminska, 2014). Results have shown that there is 
difference in the incidence rate among men and women. 
The incidence of melanoma is moderately higher in men 
than women. 

In 2012, 14,738 new cases of melanoma were reported 
in Australia and New Zealand. Among them, 8499 
(57.66%) were men and 6239 (42.33%) were women. In 
Scandinavia (Sweden, Norway, Finland and Denmark), 
the highest rate of melanoma was recorded in Sweden 
(2911 new cases including 1456 (50.01%) men and 1455 
(49.98%) women). A number of 4094 cases of melanoma 
were reported the same year in south-central Asia (2294 
(56.03%) men and 1800 (43.96%) women) (Ferlay J, 
2012). According to the American Cancer Society, 76,690 
new cases of melanoma were diagnosed in United State in 
2013 (45,060 (5%) men and 31,630 (4%) women) (Siegel 
et al., 2013). In 2014 this number was 76,100 in United 
State (43,890 (5%) men and 32,210 (4%) women) (Azoury 
and Lange, 2014). 

According to an epidemiological study in Minnesota 
the incidence of melanoma is rapidly increasing among the 
young generation, especially women born between 1970 
and 2007 (eight and four times increase in young women 
and men, respectively) (Reed et al., 2012). According to 
our results the incidence of melanoma was higher in men 
than women. This is in line with the results from United 
Stated, Australia and Scandinavia. Because of limitation in 
sample collection, it is difficult to compare our study with 
others. A national survey is needed to make a comparison 
of the incidence of melanoma regarding gender. 

According to the American Cancer Society, the 
average age of diagnosis in melanoma for men and 
women is 63 and 56 years old, respectively (Siegel et al., 
2012). There is a relationship between gender and age in 
incidence of melanoma. The incidence rate of melanoma 
in United Stated was categorized into four age groups: a) 
from birth to 49 years old: 0.4 in men and 0.5 in women, 
b) 50 to 59 years old: 0.4 in men and 0.3 in women, c) 
60 to 69 years old: 0.8 in men and 0.4 in women and d) 
70 years old and older: 2.1 in men and 0.9 in women. Of 
course, women were also affected before the age of 45 
years old, while men older than 60 years old were also 
affected (2014). 

Additionally, according to a study in Scotland from 
1979-2003, the incidence of melanoma had increased 
in both sexes and all age groups, but the highest rate of 
melanoma was seen at the age of 60 years old and older 
in both genders (MacKie et al., 2007). The molecular 
mechanisms can be associated with age of incidence. For 
example, data has shown that an individual with BRAF 
mutation is affected in a younger age group (Bauer et al., 
2011; Long et al., 2011) . Nevertheless, according to our 
data the highest rate of melanoma was in 50 to 59 years 

Figure 6. Rates of Melanomas in Different Stages (I-IV)

Figure 7. Frequency of Tumor Localization



Samira Ferdosi et al

Asian Pacific Journal of Cancer Prevention, Vol 17, 20162754

old age group for men (27.6%) and from birth to 49 years 
old age group for women (30.1%) (Table 1, Figure 3).

The relationship between occupation and rate of 
melanoma was observed in several studies. Some 
occupations have high risk of incidence. For example, 
pilots and cabin crew have approximately twice the 
incidence of melanoma compared to general population 
(Sanlorenzo et al., 2015a; Sanlorenzo et al., 2015b). In 
the Nordic countries, airline crews especially pilots had 
a higher than expected rate of melanoma because of 
over exposure to sun light (natural ultraviolet radiation) 
(Pukkala et al., 2002). Also, artificial ultraviolet radiation 
source can increase the risk of melanoma (Swerdlow et 
al., 1988). 

Our data showed that the highest rate of melanoma is 
in housewives and farmers. The incidence of melanoma 
is higher among housewives. Although different possible 
factors such as genetic predisposition and environment 
still remain unknown, it is more likely that because of 
hormonal alteration during their different life periods (such 
as pregnancy) women have several stimulants for melanin 
excess which may increase the incidence of melanoma 
in early stages of pregnancy (Karagas et al., 2006). Also, 
individuals such as ranchers, farmers, and construction 
workers who are exposed to sunlight for long hours and 
those who work with different chemicals have a higher 
risk factor (Malak et al., 2011).  

Clinical staging is critical for treatment and survival. 
According to a study in Turkey on 98 patients, 23 were 
in stage I, 36 in stage II, 22 in stage III and 17 in stage 
IV (Uysal-Sonmez et al., 2013). In another study, from 
patients with melanoma who registered in surveillance, 
epidemiology, and end results (SEER) and implemented 
surgery (that is primary treatment), 31% were in stage 
I, 46% in stage II, 53% in stage III and 9% in stage IV 
(Siegel et al., 2012). 

The majority of patients with melanoma in our study 
were diagnosed at stage IV (Figure 6). Moreover, the 
number of patients increased with stage (13 in stage I, 
40 in stage II, 54 in stage III and 77 in stage IV). Most 
melanoma patients were in the final stage (IV). It is critical 
for high risk people to refer to clinics while they are in 
lower stages of the disease. 

The involved area of body was also related age and 
sex. Some organs of the body have a higher risk for 
melanoma. A study in British Columbia in 1991-1992 
showed that amongst 1033 men younger than 50 years 
old with melanoma, the disease forms most often in back 
and upper arm, and as for men older than 50 years old it 
occurs in ear, face, neck and back. In women younger than 
50 years old it is limited to the back and in women older 
than 50 years old it occurs more often in face, upper arm 
and leg (Elwood and Gallagher, 1998). Between 1987-
1993, a study on residents of mainland eastern Australia 
reported that over 10,000 individuals were diagnosed 
with melanoma on the upper and lower limbs (Green et 
al., 1996). In another study in Denmark in 1978-1982, the 
highest rate of melanoma in men was in back, followed 
by face, scalp, neck and chest. In women the highest rate 
of melanoma was seen in the leg, followed by face, scalp, 
neck and back (Osterlind et al., 1988). A case-control 

study in the UK and Australia has reported melanoma 
more commonly on palms and soles in individuals 
exposed to pesticides (MacKie et al., 2009). Our data has 
shown that in both genders, younger and older than 50 
years old, melanoma is most often seen in lower limbs in 
different body areas (heel and sole of foot) although the 
exact cause(s) are unknown. Some possibilities may be 
pesticides and lifestyle. 

In conclusion, This study was a 10-year retrospective 
description of melanoma condition in patients who had 
referred to a center in Tehran. The results can help to 
design a screening or prevention plan. Different screening 
programs can be developed for to find more risk factors 
in future.
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