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Basal cell carcinoma (BCC) is the most prevalent 
malignancy in white individuals and continues 
to be a serious health problem. Individuals who 
have sustained exposure to UV radiation are at 
the highest risk for developing BCC. The aim of 
this study was to compare the features of BCC 
in outdoor workers (OWs) with a history of occu-
pational exposure to UV radiation versus indoor 
workers (IWs). We found that OWs are more likely 
to develop nodular BCC with no increased risk 
for superficial BCC. The age of onset of BCC  
was older in OWs than in IWs. Truncal BCC was 
more common in IWs, which may suggest other 
etiological factors are involved in BCC such as 
genetic predisposition. 

Cutis. 2017;99:55-60. 

Basal cell carcinoma (BCC) is the most preva-
lent malignancy in white individuals and its 
incidence is rapidly increasing. Despite its 

low mortality rate, BCC can cause severe morbid-
ity and remains a serious health problem with a 
high economic burden for health care systems. The 
incidence of BCC is higher in individuals who have 
red or blonde hair, light eye color, and/or Fitzpatrick 
skin types I and II. The risk for developing BCC 
also increases with age, and men are more frequently 
affected than women.1,2 Although several factors 
have been implicated in the etiology of this condi-
tion, such as exposure to ionizing radiation, trauma, 
chemical carcinogenesis, immunosuppression, pre-
disposing syndromes, and host factors (eg, traits that 
affect susceptibility to disease),3-5 exposure to UV 
radiation is considered to be a major risk factor, with 
most BCCs presenting in sun-exposed areas of the 
body (eg, face, neck). Prolongate suberythrodermal 
UV doses, which do not burn the skin but cause ery-
thema in the histological level, can lead to formation 
of pyrimidine dimers in the dermal and epidermal 
tissues and cause DNA mutation with potential car-
cinogenic effects. Due to a large number of outdoor 
occupations, it is likely that outdoor workers (OWs) 
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PRACTICE POINTS
•	 �Basal cell carcinoma (BCC) is the most common cancer in white individuals with rapidly increasing  

incidence rates and a high economic burden.
•	 �Despite a large number of epidemiologic studies and the known importance of UV exposure in  

BCC carcinogenesis, there are no clear conclusions regarding the role of chronic and acute sun  
exposure related to BCC subtypes.

•	 �It is reasonable to assume that outdoor workers with a history of UV exposure may develop BCCs  
with different features than those observed in indoor workers.
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with a history of UV exposure may develop BCCs 
with different features than those seen in indoor 
workers (IWs). However, there has been debate 
about the relevance of occupational UV exposure 
as a risk factor for BCC development.6,7 The aim of 
this study was to compare the clinical and histologi-
cal features of BCCs in OWs versus IWs at a referral 
hospital in southern Spain. 

Methods
Using the electronic pathology records at a referral 
hospital in southern Spain, we identified medical 
records between May 1, 2010, and May 1, 2011, of 
specimens containing the term skin in the speci-
men box and basal cell carcinoma in the diagnosis 
box. We excluded patients with a history of or con-
comitant squamous cell carcinoma. Reexcision of 
incompletely excised lesions; punch, shave or inci-
sional biopsies; and palliative excisions also were 
excluded. The specimens were reviewed and classi-
fied according to the differentiation pattern of BCC  
(ie, nodular, superficial, morpheic, micronodular). 
Basal cell carcinomas with mixed features were clas-
sified according to the most predominant subtype.

We also gathered information regarding the 
patients’ work history (ie, any job held during their 
lifetime with a minimum duration of 6 months). 
Patients were asked about the type of work and  
start/end dates. In patients who performed OW, 
we evaluated hours per day and months as well 
as the type of clothing worn (eg, head covering,  
socks/stockings during work in the summer months). 

Each patient was classified as an OW or IW based 
on his/her stated occupation. The OWs included 
those who performed all or most of their work  
(≥6 hours per day for at least 6 months) outdoors in 
direct sunlight. Most patients in this group included 
farmers and fishermen. Indoor workers were those 
who performed most of their work in an indoor 
environment (eg, shop, factory, office, hospital, 
library, bank, school, laboratory). Most patients in 
this group included mechanics and shop assistants. 
A small group of individuals could not be classi-
fied as OWs or IWs and therefore were excluded 
from the study. Individuals with a history of expo-
sure to ionizing radiation, chemical carcinogenesis,  
immunosuppression, or predisposing syndromes also 
were excluded.

We included variables that could be considered 
independent risk factors for BCC, including age, sex, 
eye color, natural hair color, Fitzpatrick skin type, 
history of sunburns, and family history. All data were 
collected via a personal interview performed by a 
single dermatologist (H.H-E.) during the follow-
up with the patients conducted after obtaining all 

medical records and contacting eligible patients; 
none of the patients were lost on follow-up. 

The study was approved by the hospital’s ethics 
committee and written consent was obtained from 
all recruited patients for analyzing the data acquired 
and accessing the relevant diagnostic documents  
(eg, pathology reports). 

The cohorts were compared by a χ2 test  
and Student t test, which were performed using  
the SPSS software version 15. Statistical signifi-
cance was determined using α=.05, and all tests  
were 2-sided. 

Results
A total of 308 patients were included in the study, 
comprising 178 (58%) OWs and 130 (42%) IWs. 
Table 1 summarizes the characteristics of each cohort 
with the statistical outcomes.

The mean age (SD) of the OWs was signifi-
cantly higher than the IWs (75.17 [10.74] vs 69.73  
[9.98] years; P<.001). The sex distribution among 
the 2 cohorts was significantly different (P=.002); 
the OW group featured a slightly higher proportion 
of men than women (92 [52%] vs 86 [48%]), whereas 
women were clearly more prevalent in the IW group 
than men (85 [65%] vs 45 [35%]). 

No significant differences regarding eye color 
(blue/gray vs brown/black) between the 2 cohorts 
were found (P>.05). In the same way, the 2 cohorts 
did not show differences in the natural hair color 
(red/blonde vs brown/black)(P>.05).

Fitzpatrick skin type II was the most common 
between both cohorts (82 [46%] OWs and 75 [58%] 
IWs), but no statistical differences regarding the 
proportions of each skin type were found (P>.05).

History of sunburns (>2 episodes) was signifi-
cantly different between the 2 cohorts. The inci-
dence of second-degree sunburns in childhood was 
higher in IWs (P<.00001), while the incidence of 
second-degree sunburns in adulthood was higher in 
OWs (P=.002). 

Most OWs had a positive family history of BCC 
(101 [57%]), while the majority of IWs had a nega-
tive family history of BCC (90 [69%]). This differ-
ence was statistically significant (P=.03).

Table 2 shows the distribution of anatomic sites of 
BCCs in OWs and IWs. The nose was the most fre-
quently affected area in OWs (35 cases [20%]), while 
the cheek was the most common location (23 [18%]) 
in IWs. Comparison of the frequency of BCC inci-
dence for each anatomic location revealed that only 
the rate for truncal BCC was significantly different; 
IWs had a higher incidence of truncal BCCs than 
OWs (P=.0035). Although the differences between 
groups were not statistically significant, there was 
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Table 1. 

Distribution of Variables in Each Cohort With Statistical Outcomes 

Variable

Outdoor 
Workers  
(n=178)

Indoor
Workers  
(n=130) P Valuea OR

95% 
CI

Mean age (SD), y 75.17 (10.74) 69.73 (9.98) <.001b 5.44 3.10-7.78

Sex, n

Female 86 85 .002

Male 92 45 .002

Eye color, n

Blue/gray 87 62 >.05

Brown/black 91 68 >.05

Natural hair color, n

Red/blonde 82 57 >.05

Brown/black 96 73 >.05

Fitzpatrick skin type,c n 

II 82 75 >.05

III 67 33 >.05

IV 29 22 >.05

No. of second-degree sunburns in childhoodd 

0 91 62 .45

≤2 69 42 .05

>2 18 26 <.00001 2.13 1.64-2.79

No. of second-degree sunburns in adulthood

0 42 53 .13

≤2 67 42 .067

>2 69 35 .002 1.39 1.21-1.92

Family history of BCC,e n

No 77 90 .03 2.66 1.9-3.3

Yes 101 40 .03

Histologic BCC subtype, n

Nodular 133 88 .024 1.92 1.4-2.72

Superficial 17 27 .05 1.42 1.29-1.72

Morpheic 15 6 .07

Micronodular 13 9 .23

Abbreviations: OR, odds ratio; CI, confidence interval; BCC, basal cell carcinoma.
aFor those variables with statistically significant outcomes, the OR was calculated with a 95% CI. 
bStudent t test with a 95% CI.
c�Reaction of skin after exposure to 1 hour of midday sun for the first time in the summer with I indicating painful or blistering  
sunburn with no tan, II indicating painful sunburn followed by a light tan, III indicating mild sunburn followed by a moderate tan,  
and IV indicating no sunburn followed by a deep tan. 

dYounger than 18 years.
eIncluding biological parents, brothers, and sisters only. 
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a trend toward a higher incidence of BCCs on the 
forehead in OW (P=.06). 

In both cohorts, the most prevalent histologic 
subtype was nodular BCC (133 [75%] OWs and  
88 [68%] IWs), followed by superficial BCC  
(17 [10%] OWs and 27 [21%] IWs). The incidence 
rate of nodular BCCs was statistically different 
between the 2 cohorts, with OWs showing a higher 
incidence compared to IWs (P=.024). Regarding 
the superficial subtype, the opposite was observed: 
IWs had significantly increased risk compared  
to OWs (P=.05). There was a trend toward a  
higher incidence of morpheic BCCs in OWs than 
IWs, but the difference was not statistically signifi-
cant (P=.07). 

Comment
Skin cancer due to occupational UV exposure is 
more common than is generally recognized,6,7 but 
occupational UV exposure as a risk factor for BCC 
is still an ongoing debate. In this study, we analyzed 
the different clinical and histological features of 
BCC in OWs versus IWs. 

The geographic area where this study was 
performed is characterized by a subtropical 
Mediterranean climate with irregular rainfall; a 

short, cool to mild winter; and long, dry, hot sum-
mers. Summer temperatures usually are hot and 
regularly exceed 35°C (95°F). UV index (UVI) is a 
measure of the amount of skin-damaging UV radia-
tion expected to reach the earth’s surface when the 
sun is highest in the sky (around midday) and ranges 
from 1 (low risk) to 10 (maximum risk). In south-
ern Spain, the mean UVI is approximately 6 and 
can reach up to 9 or sometimes 10 in the summer 
months. Although Fitzpatrick skin types II and III 
are most common, the elevated UVI indicates that 
the general population in southern Spain is at a high 
risk for developing skin cancer. 

In our study the mean age of IWs was lower than 
OWs, which suggests that IWs may develop BCC at 
a younger age than OWs. This finding is consistent 
with studies showing that cumulative occupational 
UV exposure has been associated with development 
of BCCs in older age groups, while acute intermit-
tent recreational sun exposure, particularly sustained 
in childhood and adolescence, is linked with BCC in 
younger patients.6

The role of sex as a risk factor for BCC remains 
unclear. Some reports show that BCC is more com-
mon in men than in women.8-10 In our study, sex 
distribution was statistically significant (P=.002); 

Table 2. 

Distribution of Anatomic Sites Affected by Basal Cell Carcinoma 

Anatomic Site
Outdoor Workers,  
n (%)(n=178)

Indoor Workers,  
n (%)(n=130) P Value 

Scalp 7 (4) 18 (14) .08

Cheek 11 (6) 23 (18) .26

Inner canthus 14 (8) 10 (8) .71

Outer canthus 11 (6) 6 (5) .21

Forehead 10 (6) 1 (1) .06

Nose 35 (20) 18 (14) .47

Periocular region 18 (10) 8 (6) .88

Auricular region 14 (8) 9 (7) .91

Temple 11 (6) 3 (2) .18

Chin 6 (3) 1 (1) .81

Neck 6 (3) 5 (4) .23

Arms 18 (10) 9 (7) .58

Legs 9 (5) 0 (0) .83

Trunk 8 (5) 19 (15) .0035
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there were more women in the IW cohort and 
more men in the OW cohort. These differences 
may be explained by cultural and lifestyle patterns, 
as women who are IWs tend to have office jobs in 
urban settings and wear modern fashion clothes at 
work and for recreation. In rural settings, women 
have agricultural jobs and tend to wear more tradi-
tional clothes that offer sun protection. 

Positive family history has been suggested to be a 
constitutional risk factor for BCC development.8,11,12 
In our study, we observed that positive family his-
tory was more common in OWs, while most IWs 
had a negative family history. These differences 
were significant (P=.03), and OWs had a 2.6-fold 
increased likelihood of having a positive family his-
tory of BCC compared to IWs. Cultural and lifestyle 
patterns may partially explain this finding. In rural 
settings, workers tend to have the same job as their 
parents as a traditional way of life and therefore have 
similar patterns of UV exposure; in urban settings, 
individuals may have different jobs than their par-
ents and therefore the pattern of UV exposure may 
be different. However, a genetic predisposition for 
developing BCC cannot be excluded. In addition, 
we have to consider that the information on family 
history of BCC in the patients was self-reported and 
not validated, which may limit the results.

The difference in history of second-degree sun-
burn in childhood was significantly higher in IWs 
than in OWs (P<.00001). The OW group had a 
significant rate of sunburns in adulthood (P=.002). 
The relationship between UV radiation and BCC 
is complex, and the patterns of sun exposure and 
their occurrence in different periods of lifetime (ie, 
childhood vs adulthood) remain controversial.13 
The overall history of severe sunburns seems to be 
more important than simply the tendency to burn 
or tan,14,15 and a history of sunburns in childhood 
and adolescence has been associated with early-
onset BCC.6 Our findings were consistent in that 
the age of onset of BCCs was lower in IWs who 
had a history of sunburns in childhood. Basal cell 
carcinomas developed at older ages in OWs who 
had a higher incidence of sunburns in adulthood. 
However, we have to consider that the retrospec-
tive nature of the data collection on sunburns in 
childhood and adulthood was potentially limited, 
as the information was based on the patients’ 
memory. Additionally, other non-UV risk factors  
for BCC, such as ionizing radiation exposure, were 
not analyzed.

The majority of BCCs developed in sun-exposed 
areas of the head and neck in both cohorts, and only 
35 (20%) and 28 (22%) BCCs were located on the 
trunk, arms, or legs in OWs and IWs, respectively. In 

our study, the rate of BCCs on the trunk was signifi-
cantly lower in OWs than in IWs (P=.0035). Basal 
cell carcinomas on the trunk have been suggested to 
be linked to genetic susceptibility16,17 and reduced 
DNA repair capacity18 rather than sun exposure. 
Our findings support this hypothesis and suggest 
that occupational sun exposure has no direct rela-
tion with truncal BCC. This outcome is consistent 
with the result of a case-control study conducted by 
Pelucchi et al19 (N=1040). The authors concluded 
that occupational UV exposure was not associated 
with truncal BCC development but with head/neck 
BCC, indicating that there may be different etio-
logical mechanisms between truncal and head/neck 
BCC.19 In the largest BCC case series published in 
the literature with 13,457 specimens, the authors 
stated that tumors on the trunk may represent a 
particular variant of BCC, in which the theory of 
chronic versus intermittent UV exposure cannot be 
simply extrapolated as it is for the rest of BCC sites. 
Other factors such as genetic predisposition could 
be involved in the development of truncal BCC.20 
Similarly, Ramos et al21 suggested that nonmelanoma 
skin cancers in sun-protected anatomic sites may 
occur in individuals with impairment in the DNA 
repair process. 

The classification of histological subtypes of BCC 
helps to predict tumor behavior,22 which can impact 
the prognosis. In our study, nodular BCC was the 
most common subtype in both cohorts, followed by 
superficial BCC. The nodular subtype was increased 
in OWs compared to IWs, while the superficial 
subtype was most common in IWs. Bastiaens et al23 
and McCormack et al24 have suggested that the most 
frequent subtypes of BCC (nodular and superficial) 
may represent different tumors with distinct causal 
factors. According to these authors, nodular sub-
types are associated with cumulative UV exposure, 
while superficial subtypes are associated with more 
intense and intermittent UV exposure. The results 
of the current study support this hypothesis, as the 
OW cohort with cumulative UV exposure showed 
more incidence of nodular BCC than IWs, while the 
patients with intense and intermittent sun exposure 
(the IWs) showed more risk of superficial BCC.

The importance of occupational UV exposure 
in OWs as a risk factor for BCC is still an ongo-
ing discussion. Our data show that occupational  
UV exposure may be considered an etiological factor 
for BCC according to histological subtype and ana-
tomic site. Our study is limited by the retrospective 
nature of the data collection regarding occupation 
and childhood sunburns, which were based on the 
patients’ memory and therefore potentially biased. 
Data regarding family history of BCC also was 
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self-reported and not validated. Another limiting 
factor was that other non-UV risk factors for BCC, 
such as ionizing radiation exposure, were not consid-
ered. The limited sample size also may have impacted 
the study results. Among the strengths of the study 
are the complete response rate, the similar catch-
ment area of OWs and IWs, the common hospital 
setting of the 2 cohorts, and the similar attention 
to medical history. All patients were obtained from 
the practice of a single referral dermatologist and are  
felt to be representative of our working area. The  
use of a single dermatologist reduces provider- 
associated variability.

Conclusion
According to the results of this study, OWs are  
more likely to develop nodular BCCs with no 
increased risk for superficial BCCs. The age of onset 
in OWs is older than in IWs. Some anatomical 
sites such as the trunk are more commonly affected 
in IWs. Truncal BCCs may have etiological fac-
tors other than UV exposure, such as a genetic 
predisposition. This study is useful to occupational 
safety representatives and physicians to stimulate 
the implementation of prevention strategies for this 
easily preventable malignancy and may encourage 
further research.
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