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Summary

AIMS OF THE STUDY: Nonmelanoma skin cancer
(NMSC) is the most common cancer in Switzerland and
Europe. The main causative factor is exposure to ultraviolet
radiation, which puts outdoor workers in general at a higher
risk of developing NMSC than indoor workers. However,
few studies have clinically examined the risk of developing
NMSC to outdoor workers, especially mountain guides.
We aimed to investigate the prevalence of NMSC and cor-
responding precancerous lesions, and the associated risk
behaviour of mountain and ski guides in order to develop
future prevention programmes.
METHODS: We conducted a cross-sectional study includ-
ing mountain and ski guides from southern Germany, who
underwent a full-body skin check-up by a dermatologist.
We assessed their NMSC awareness and risk behaviour us-
ing a paper-based questionnaire.
RESULTS: Of the 62 state-certified mountain and ski
guides (55 men, 7 women; mean age 52.9 ± 13.4 years)
included in this study, 27 (43.5%) were diagnosed with
NMSC or its premalignant stages. In addition, 59.7% of
the participants expressed the opinion that their protection
from ultraviolet radiation exposure needs to be improved;
83.6% requested further information on NMSC, and 48.5%
had never undergone a skin check-up or consulted a derma-
tologist before.
CONCLUSIONS: Mountain and ski guides are at a high
risk for developing NMSC. Their unmet medical needs in-
dicate an underestimation of NMSC prevalence, which is
usually based on reports by insurance companies, and offer
the chance for developing evidence-based awareness and
prevention tools that can be promoted to individuals with
other outdoor jobs.
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Introduction

Nonmelanoma skin cancer (NMSC) is the most common
cancer in Caucasians worldwide, and Switzerland has one
of the highest rates in Europe [1, 2]. One of the premalig-
nant stages of NMSC is actinic keratosis (AK), which pro-
gresses to NMSC in up to 8% of all cases [3, 4]. Although
NMSC and AK have an enormous socioeconomic impact
[5] and can be lethal, these malignant diseases are typically
not recognised in conventional National Cancer Registries.
Ultraviolet (UV) radiation, the main risk factor for NMSC
[3, 4, 6], increases by approximately 10–12% with every
1000 m of increased altitude owing to the thinner atmo-
sphere [7] and is not sufficiently shielded by clouds [7–9].
An additional factor that increases UV exposure at high-
er altitudes is snowfields, which reflect up to 80% of UV
radiation [7]. As mountain and ski guides spend most of
their professional time on mountains at altitude (e.g., up
to 4800 m in Europe and up to 8800 m in the Himalay-
as), their median UV exposure is six times the threshold
limit issued by the International Radiation Protection As-
sociation and other societies [10]. Reports suggest a sig-
nificantly increased risk for NMSC in all active guides in
mountainous areas due to these high UV doses [11, 12].
The role of individual precautions taken against the devel-
opment of NMSC, however, remains unclear. Sunscreen
products have improved noticeably within the past few
years, and NMSC recently received significant attention
after being officially recognised as an occupational disease
in Germany in 2015 [13]. Nonetheless, studies focusing on
NMSC related to specific outdoor activities are rare and
data required to develop evidence-based prevention recom-
mendations for specific outdoor professions are virtually
unavailable. Thus the aim of this study was to examine
the prevalence of NMSC and its precancerous lesions, and
the associated risk behaviour of mountain and ski guides
in order to develop future awareness and prevention pro-
grammes.
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Materials and methods

This cross-sectional study was conducted in accordance
with the Declaration of Helsinki and was approved by the
local ethics committee of the Technical University of Mu-
nich. All participants were over the age of 18 and provided
written informed consent prior to study inclusion. The in-
clusion criteria were official membership of the German
Association of Mountain and Ski Guides and official certi-
fication as a mountain and ski guide by the government. All
data were collected during the annual general assembly of
the German Association of Mountain and Ski Guides 2016.
All members of the association (approximately 700 people)
were informed of the study prior to the meeting by e-mail
and were reminded of the study details at the meeting via
posters. Completion of the paper-based questionnaire was
a prerequisite for the skin check-up that was performed
by an experienced dermatologist using a dermatoscope.
NMSC, AK and other skin-related findings were documen-
ted, and the participants were referred to a local dermato-
logist for further treatment. Apart from general data (age,
sex and residence), the paper-based questionnaire included
questions on risk behaviour and risk factors for NMSC
(number of annual tours and sunburns within the last few
years and in childhood), sun protection methods (wear-
ing of long clothes and headgear [14, 15], general use of
sunscreen and of what sun protection factor [SPF] [16]),
regular skin self-examination and previous dermatologic-
al consultations for skin check-ups or any other reason.
The study questionnaire was custom-designed with adap-
tions from a validated sun protection questionnaire. Ques-
tions with multiple answers were analysed according to the
highest-ranked responses. For example, the highest marked
SPF in the question about the mostly chosen SPF in sun-
screen products was used for statistical analysis. Data man-
agement and analyses were performed with SAS onDe-
mand version 3.2. Owing to the limited study population,
only descriptive statistical analysis was performed for risk
factors and medical findings. Means and standard devi-
ations were calculated and frequencies analysed; ranges
were provided where feasible.

Results

Figure 1

Individuals clinically diagnosed with actinic keratosis (AK), basal-
cell carcinoma (BCC), squamous-cell carcinoma (SCC), and with
high suspicion for melanoma (MM) during a full body check-up by a
dermatologist using a dermatoscope.

Of the 81 association affiliates attending the annual meet-
ing of the Certified Mountain and Ski Guides in 2016, 62
(55 men and 7 women) member guides agreed to particip-
ate in the study. Participant mean age was 52.9 ± 13.4 years
(range 30–78 years), and mean duration of experience as a
mountain and ski guide was 22.4 ± 15.5 years, with an av-
erage of 99.5 ± 63.9 mountain or ski tours every year (table
1).
A professional skin check-up by a dermatologist was per-
formed exclusively after the participants had completed
the paper-based questionnaire, which allowed for complete
data on skin cancer and its precursors for all participants.
As expected, not all questions of the self-completed ques-
tionnaire were answered by all participants; for example,
three participants did not state the yearly number of moun-
tain tours. Through the screening, 22 participants (35.4%)
were clinically diagnosed with AK and 5 participants
(8.1%) with NMSC (1 with squamous-cell carcinoma, and
4 with basal-cell carcinoma [BCC]; fig. 1). Of note, a skin
lesion with a high probability of being a malignant melan-
oma was found in one participant. Most of the findings
mentioned were located on the typically sun-exposed body
parts (head, lower legs, and lower arms), except for two
cases of BCC located on the upper back (fig. 2).
In the questionnaire (table 2), 59.7% (37 participants)
stated that they would like to improve their sun protection
and almost half (48.4%) had never consulted a dermatolo-
gist in their life before. Only 17.7% asserted that they have
their skin examined for UV radiation-induced changes on a
regular basis. In addition, 34.4% (21 participants) had ex-
perienced sunburn at least once in the last year and 63.9%
(39 participants) had experienced sunburn in their child-
hood at least once a year. In total, 34.4% (21 participants)
used sunscreen occasionally, rarely, or never. If sunscreen
was used by participants during a typical mountain day
tour, 31.9% used one with a SPF less than 30. Long-sleeved
shirts were worn by 16.1% of the participants, long trousers
by 43.5% and a hat by 79.0%. Interestingly, 95.2% par-
ticipants said they were aware that UV radiation was the
main risk factor for skin cancer. However, 83.6% lamented
that there is not enough information available about skin
cancer, especially for the specific needs of mountain and
ski guides, who spend several hours daily outdoors during
tours.

Figure 2

Graphical presentation of nonmelanoma skin cancer and its
premalignant stages found during the full-body skin examination of
all participants by a dermatologist. The size of the stars depicts the
number of findings: a small star represents a single finding, a big
star field cancerization.
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Discussion

Our findings confirm the results of an NMSC prevalence
cross-sectional study in mountain guides conducted in
1999. During several local mountain guide meetings, 283
male guides from Austria, Germany, and Switzerland were
assessed with a standardised interview and a medical ex-
amination [12]. The rate of NMSC prevalence in our study
(8.1%) is comparable to that of the 1991 study (8.5%),
whereas AK prevalence was higher in our study (35.5%)
than in the previous one (25.4%). This could be due to the
higher age range of our study population compared to the
previous study, (median age 53 vs 41 years, respectively)
and longer average experience as Alpine guides (mean 22
vs 17 years, respectively).
Despite the high prevalence of NMSC and AK found in
our study, only a little over half the mountain and ski
guides (51.6%) had consulted a dermatologist in their life
prior to the study. This finding alone confirms not only
the immediate need for information and awareness cam-
paigns concerning NMSC, but also the need to address is-
sues specific to mountain and ski guides, as well as those
with other outdoor professions and alpine hobbies. It also
questions the currently available data, which are solely
based on information provided by insurance companies [7,
17]. Owing to the low rate of visits to dermatologists, in-
surance companies do not have any archived data on the
skin health of mountain guides. This raises the question
of whether NMSC is underestimated in non-referred in-
dividuals with outdoor professions; recent hospital-based
studies have shown an increased NMSC risk for outdoor
professions [18]. It is a great advance for outdoor-working
groups that NMSC has been officially recognised as an oc-
cupational disease in some European countries. However,
the next step towards developing evidence-based protective
behaviour recommendations for the prevention of NMSC,
in addition to educational programmes for doctors [19],
seems overdue and should be addressed in further studies.
Moreover, the majority of the study population (83.6%)
called for more information about UV radiation, NMSC
and possible prevention tools.

Table 1: Baseline characteristics of 62 alpine guides (n = 62; 7
women, 55 men).

Variable Mean SD Range
Age, years 52.9 13.4 30–78

Experience as an alpine guide,
years

22.4 15.5 1–52

Alpine tours per year, n 99.5 63.9 5–300

This study has some limitations. A recall bias owing to
the lack of randomisation of participants has to be con-
sidered. It is likely that this study attracted guides espe-
cially concerned about their health or those who recently
noticed abnormal skin findings, thus leading to an over-
estimation of NMSC prevalence and associated protective
behaviour in mountain and ski guides. However, the fact
that mountain and ski guides are at a high risk for NMSC
should not only be considered by all dermatologists world-
wide in their daily clinical routine, but also by alpine guide
associations in order to promote adequate preventive and
screening measures for their members. With the high in-
terest shown by mountain and ski guides in learning more
about NMSC and associated risk factors, as well as the high
rate of participation in this limited study, further studies
combining primary and secondary prevention campaigns
targeted toward this outdoor profession are needed. The de-
velopment and implementation of specialised NMSC pre-
vention campaigns for Alpine guides, and continuous eval-
uation, adaptations and improvements to these campaigns
could be used to establish a general prevention model. This
knowledge could then be transferred to other potential high
NMSC risk groups, especially other outdoor workers, in or-
der to lower the worldwide burden of NMSC.
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Figures (large format)

Figure 1

Individuals clinically diagnosed with actinic keratosis (AK), basal-cell carcinoma (BCC), squamous-cell carcinoma (SCC), and with high
suspicion for melanoma (MM) during a full body check-up by a dermatologist using a dermatoscope.

Figure 2

Graphical presentation of nonmelanoma skin cancer and its premalignant stages found during the full-body skin examination of all participants
by a dermatologist. The size of the stars depicts the number of findings: a small star represents a single finding, a big star field cancerization.
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