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Background: Non-melanoma skin cancers (NMSC) are the most common cancers worldwide. These cancers are not accompanied by 
high mortality however they lead to various complications. Evaluation of NMSC predisposing factors could result in preventive measures, 
improvement of quality of life and reduction of medical costs.
Objectives: This study aimed to determine predisposing factors of non-melanoma skin cancers in the province of Qazvin (Iran).
Materials and Methods: A total of 484 proven cases of NMSC were evaluated for demographic characteristics, clinical findings, 
pathological type, location of lesion, and the existence of known or possible predisposing factors such as skin type, exposure to sunlight, 
and family and drug history within a ten-year period from 2001 to 2011. Data were recorded in a questionnaire through interview and 
clinical examination of patients by a physician and a dermatologist, respectively. Data were analyzed using the SPSS version 16 software 
and statistical tests including t-test and chi-square tests.
Results: Of the 484 patients, 294 (60.7%) were male and 190 (39.3%) were female. Most cases of carcinoma were found in basal cells (77.7%) 
and the rest of squamous cells. The most common sites of involvement were the head and scalp. The most frequent predisposing factors 
were working in the open air (70.7%), history of previous radiation for treatment of tenia capitis (26.1%), and chronic skin diseases such as 
burn eschar, chronic lesion, fistula and actinic keratosis (35.7%). The most prevalent Fitzpatrick skin phenotypes were II or III (75.4%). There 
were significant correlations between the incidence of NMSC and hookah smoking and oral contraceptive pill (OCP) consumption.
Conclusions: Skin phenotypes II and III were the most common types found in the present study and this could be due to the higher 
frequency of these phenotypes among the study population. The lower incidence of NMSC in areas other than the neck and scalp could be 
associated with the importance of covering style used by the population under study. Known risk factors for the incidence of NMSC were 
also observed in the present study. A history of radiotherapy for treatment of tenia capitis was observed in a considerable percentage of 
patients, which could lead to the incidence of cancer several decades later. Further studies are needed to determine the role of hookah 
smoking and the use of OCP in the occurrence of NMSC.
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1. Background
Skin cancer is the most common type of cancer in Iran 

and according to the latest report, the number of affected 
people is on rise and 7000 new cases are detected every 
year (1). The most frequent type of skin cancers is the 
non-melanoma skin cancer (NMSC), composing 95% of 
skin cancers. Non-melanoma cancers are often divided 
into two major classes known as squamous cell carci-
noma (SCC) and basal cell carcinoma (BCC). Fortunately, 
these two types of cancers are slightly invasive and only 
produce local destruction and rarely extend to muscles, 
cartilage, and bones. One of the most important factors 
in the occurrence of skin cancers is exposure to sunlight 
which is extremely dangerous for all types of skin cancers, 
whether melanoma or non-melanoma. Another factor 
is the application of ultraviolet light in treating several 
types of skin diseases. In general, individuals who are fre-
quently exposed to sunlight due to job situations, those 

with a history of radiotherapy for a particular medical 
condition during childhood or adolescence, and those 
exposed to UV rays as one of the cosmatic techniques for 
tanning are considerably at risk of skin cancers. Sadly, the 
spread of cancerous cells in cancers associated with UV 
radiation emission or the development chronic lesions 
are more than those produced by solar radiation. How-
ever, if the skin cancer is diagnosed on time, it could be 
successfully treated. Therefore, timely diagnosis of skin 
cancers is of prime importance and repeated examina-
tions combined with removal of predisposing factors 
could reduce the prevalence of these malignancies.

2. Objectives
Considering non-melanoma skin cancers, which in Iran 

including the province of Qazvin, rank as the first lead-
ing cause of cancers in men and the second in women 



Beheshtiroy A et al.

Biotech Health Sci. 2014;1(3):e253622

(2, 3), the present retrospective study was designed and 
included all patients affected by this type of skin cancer, 
who were referred to the dermatology clinic of Qazvin 
University of Medical Sciences.

3. Materials and Methods
The present study was a descriptive, analytical, cross-sec-

tional investigation carried out on all patients referred to 
surgery and dermatology centers of Qazvin University 
of Medical Sciences within a ten-year period, from 2001-
2011. The inclusion criterion to enter the study was a con-
firmed pathologic diagnosis of NMSC and the exclusion 
criterion was insufficient medical records or lack of pa-
tient’s willingness to be included in the study. Data were 
collected through three separate questionnaires which 
were completed according to the patient’s medical his-
tory (including the pathology report, admission file or a 
brief report of patient’s file), patient’s personal informa-
tion (consisting of the place of residence, occupation, 
and so on), and the results of clinical examinations (in-
cluding height, weight, location of the lesion, presence 
of underlying disease, and so forth). Data collection dur-
ing 2008-2011 was conducted in the presence of patients 
while for the earlier years the necessary information was 
obtained through hospital pathology reports and also 
by asking the patients to attend the dermatology clinic. 
Information belonging to patients who were not alive at 
the time of study was obtained from their relatives. To 
determine the site of lesion, the World Health Organiza-
tion International Classification of Disease for Oncology 
(WHO-ICD-O) system was used. In addition, the Fitzpat-
rick skin type classification was used to determine the 
skin phenotype. The sampling method used was based 
on an enumeration approach and data were analyzed by 
the SPSS version 16 software and statistical tests including 
t-test and chi-square test.

4. Results
During the period of study, a total of 1793 cases of skin 

biopsies were performed of which one-third was associat-
ed with NMSC with 484 cases available for follow-up and 
therefore were entered in the study. Of the 484 patients, 
294 (60.7%) cases were male and 190 (39.3%) females. The 
minimum age of patients was 13 years and the maximum 
110, both with BCC. The overall mean age was 62.9 ± 16.1 
years (63.4 ± 15.42 years for BCC patients and 62.5 ± 16.79 for 
SCC patients). Most patients were in their sixth or higher 
decades of life (58%). The lowest age frequency was asso-
ciated with the second decade of life (3.7%). Among men, 
219 cases (74.5%) had BCC and 75 (25.5%) had SCC and in 
women the figures for BCC and SCC were 157 cases (82.6%) 
and 33 cases (17.4%), respectively. There was a significant 
correlation between the occurrence of NMSC and sex, 
with higher prevalence of both types of tumors in men 
(P = 0.03). Clinically, the diagnosis of malignancies in 452 
cases (93%) was in agreement with pathology reports. Re-

garding education level, most cases were people with an 
education level lower than high school certificate (74.1%) 
and a significant correlation between lower education 
level and the occurrence of tumor was found. Consider-
ing professional activity, 231 cases (47.7%) were farmers 
and herders, 131 cases (27%) housekeepers, and 65 cases 
(13.4%) labors and in 70.7% of cases the job was carried 
out in an open work environment. Furthermore, regard-
ing the place of residence for the first ten years of life, 167 
cases (34.5%) lived in the city (Qazvin) and 317 cases (65.5%) 
in villages, while 249 cases (51.4%) and 235 (48.6%) were liv-
ing in the city (Qazvin) and villages in the last ten years 
of life, respectively. Among villagers, BCC was observed in 
175 cases (74.5%) and SCC in 60 cases (25.5%) with no sig-
nificant correlation between the place of residence in the 
first and the last ten years of life and NMSC. Table 1 shows 
the site of tumor involvement with nose as the most com-
mon place for the occurrence of tumor.

Underlying genetic skin diseases were found in 16 pa-
tients (3.3%) including two cases of xeroderma pigmen-
tosum, 11 cases of albinism, and three cases of epider-
molysis bullosa. A history of chronic inflammatory skin 
disease was observed in 173 patients including burn scars 
(33 cases), chronic ulcers (23 cases), trauma and fractures 
(9 cases) and chronic osteomyelitis (seven cases), while 
sunburns and actinic keratosis (35 cases) were the most 
important types of chronic inflammatory skin diseases. 
The rest of the patients had a history of chronic skin dis-
ease including psoriasis (14 cases), acnes and hirsutism 
(61 cases) and lupus (8 cases), while some patients were 
found to be affected by more than one such medical con-
dition. From the total of 484 patients, 12 cases (2.4%) had 
a history of NMSC among first-degree relatives. Clinical 
diagnosis and treatment of lesion were performed at dif-
ferent time intervals, where 238 patients were diagnosed 
and treated in less than one year, 201 cases between one 
and five years, 38 between five and ten years, and seven 
patients ten years after the incidence of lesion. Among 
the medications consumed by the patients, the oral con-
traceptive pill (OCP) was the only important drug used. 
A history of OCP use was found in 102 women (21.1%) in 
whom a significant correlation between OCP consump-
tion and NMSC was found (P = 0.04). The most frequent 
time of exposure to sunlight was between 11.00 AM and 
3.00 PM, observed in 348 cases and there was a significant 
correlation between the peak hours of sunlight and the 
occurrence of NMSC (P < 0.01). In total, 68 cases had skin 
type 1, 144 had type II, 221 had type III and 51 had type IV, 
with no statistical correlation between the four different 
skin phenotypes and the existence of NMSC (P = 0.8). Cig-
arette smoking was found in 245 cases (50.6%), hookah 
smoking in 249 cases (51.4%), and 138 cases (28.5%) were 
opium smokers or addicted to other narcotics. While no 
significant correlation between cigarette smoking and 
NMSC was established, a significant correlation between 
hookah smoking and NMSC was observed (P = 0.02). A 
history of radiotherapy was found in 143 cases (29.4%), 



Beheshtiroy A et al.

3Biotech Health Sci. 2014;1(3):e25362

of whom 127 cases (26.1% of total patients) were associ-
ated with treatment of tenia capitis during the previ-
ous decades. A history of different types of cancers was 
revealed in 27 patients (5.5%) including melanoma (two 
cases), lymphoma (three cases), breast cancer (five cases), 
colorectal cancer (six cases), lung cancer (two cases), pros-
tate cancer (three cases), stomach cancer (four cases), 
esophageal cancer (one case), and liver cancer (one case). 
Overall, 381 cases (78.7%) returned to normal and cancer-
free conditions following treatment; 45 cases (9.3%) died 
from causes other than NMSC and 58 cases (12%) stayed 
alive but with complication at the site of lesion.

Table 1.  Tumor Involvement Sites a

Site Cases

Auricle, Periorbital, Perioral Areas 124 (25.7)

Neck and Scalp 94 (19.4)

Nose 141 (29.1)

Cheeks 30 (6.2)

Forehead 34 (7)

Trunk and Waist 13 (2.7)

Upper extremity 19 (3.9)

Lower extremity 29 (6)

Total 484 (100)
a Data are presented as No. (%)

5. Discussion
Non-melanoma skin cancers are common at older 

ages however there are rare reports on the occurrence 
of NMSC in children in whom a genetic background and 
underlying disease are often blamed. The most common 
age for contracting the disease among our patients was 
during the sixth decade of life. The findings of the pres-
ent study over age and sex frequencies were consistent 
with those of others (4, 5). Our study showed that the 
NMSC are more common in men rather than in women. 
This finding is also in agreement with the results of a re-
port published by the Iranian Cancer Registry Office in 
which a higher prevalence of NMSC in men, compared 
to women, was documented (2). Likewise, in a study by 
Radespiel et al. conducted between 2001-2005 in Ger-
many, a higher prevalence of NMSC was observed in men 
compared with women (6). The role of solar light as an in-
fluential factor in developing NMSC is fully accepted. Our 
study showed that the most affected people were farm-
ers and herders who were repeatedly exposed to sunlight 
for long periods of time. Previous studies also highlight 
the role of long-term exposure to sunlight on people who 
work outdoors or perform physical exercises in open en-
vironments, which predispose these individuals to NMSC 
(5, 7, 8). Radespiel et al. in a report from Germany in 2009 
described that outdoor jobs and contact with sunlight 
are mostly accompanied by BCC, a finding in harmony 

with the results of the present study (6). Similarly, in an-
other study by Vishvakarman and Wong an association 
between outdoor job and skin cancer was demonstrated 
(9). The ratio of developing BCC to SCC was 3.1 in our 
study which is compatible with those of others. In stud-
ies carried out between 1999 and 2005 at the Babol (Iran) 
Cancer Registry Station (affiliated to the School of Public 
Health, Tehran University of Medical Sciences), a similar 
ratio (3.1) was found (10). The distribution of malignancy 
in different parts of the body was similar to the find-
ings of other studies in which the head and neck were 
described as the most common sites for developing can-
cer however, the involvement of other regions was less 
frequent compared to findings of similar studies from 
other countries and this could be associated with the 
type of clothing used by men and women in Iran which 
protect people against the development of skin cancer 
in other areas of the body (5). In the present study, un-
like studies carried out in European countries (9, 11, 12), 
the light skinned phenotype (fair skin phenotype) was 
not the dominant skin type of our patients. This could be 
related to the low number of light skin phenotype (fair 
skin phenotype) in the study population. Therefore, it 
could be concluded that in regions where the light skin 
phenotype is not the leading skin type, the significance 
of this phenotype in developing cancer becomes less im-
portant. Regarding the underlying skin diseases, genetic 
skin diseases were observed in a small percentage (3.3%) 
of patients in the present study. This, in addition to high-
lighting the role of genetic diseases in developing cancer, 
also indicates that these diseases are rare and therefore 
environmental factors, which are preventable, compose 
a higher percentage of predisposing factors. The role of 
genetics, in particular skin and hair color in developing 
non-melanoma cancers is well established (13, 14). In our 
study, although a significant correlation between the use 
of OCPs and NMSC was found, yet recognizing whether 
this issue is purely an accidental finding or a real risk fac-
tor needs further in-depth investigations. Estrogen could 
facilitate the pathway towards development of tumor 
through amplifying epidermal growth factor (EGF) sig-
naling, estrogen-induced expression of proto-oncogene, 
and inhibition of apoptosis (15). It is generally accepted 
that OCP consumption contributes to skin cancer (16). In 
a cohort study by Birch-Johansen et al. on 29875 patients 
in Denmark between 1993-1997, it was demonstrated that 
the role of hormone replacement therapy (HRT) in devel-
oping NMSC is greater than OCP (17). The role of UV ra-
diation from artificial sources, unlike studies carried out 
in other countries, was not considered as a predisposing 
factor (18) because of limited availability of equipment 
and also unpopularity of UV tanning beds or UV tanning 
salons among members of the Iranian population. In 
contrast, a considerable proportion of our patients had 
a history of radiation therapy in particular for the treat-
ment of tenia capitis. Application of X-ray for treating 
"tenia capitis was a commonly used procedure between 
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1930 and 1950; although the routinely used X-ray dose 
was low (100-500 rad) but the follow-up of these patients 
within decades later showed that a considerable portion 
of these patients were affected by NMSC in the areas of 
head and neck. The minimum time course between ex-
posure to radiation and the development of cancer has 
been reported to be 30 years. In our study, 21.6% of pa-
tients had a history of exposure to X-ray for treating tenia 
capitis and the minimum duration between exposure to 
radiation and development of cancer was 50 years. It was 
reported that 200000 children were treated by this ther-
apeutic protocol in the United States between 1930 and 
1950 and further follow-ups were indicative of at least a 
fourfold rise in the prevalence of NMSC in these people, 
compared to other unexposed members of the public, 
and that the prevalence of BCC in these individuals was 
higher than SCC (19). Previous studies have shown that 
patients with chronic radio dermatitis characterized by 
atrophy of the skin, skin pigmentation disorders, and 
xerosis are more susceptible to cancer development; a 
finding consistent with the data found in the present 
study (15). In our study, the place of residence during the 
first ten years of life was in villages for most cases (65.2%); 
however, this figure decreased to 48.4% within the most 
recent decade, demonstrating a heavy migration from 
villages to cities. Since farming and animal husbandry 
were the most common professions (47.6%) among our 
patients, it could be concluded that the overall frequen-
cy of disease is higher among villagers and therefore 
necessary education concerning preventive measures 
against the incidence of these cancers must be part of 
village-based programs that focus on this target group. 
The correlation between NMSC and nutrition, use of im-
munosuppressive drugs, and skin diseases such as sebor-
rheic keratosis, sunburn and chronic ulcers is a matter of 
controversy. Our study found that 35.6% of patients had 
underlying skin diseases. Considering the role of various 
predisposing factors in the occurrence of NMSC, changes 
in lifestyle including sunlight avoidance, use of appro-
priate clothing, proper nutrition, and education can play 
a crucial role in preventing the development of NMSC in 
susceptible individuals.
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