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Doctoral Thesis: Introductory Summary

Skin cancer, the most common malignancy in Caucasians worldwide, is an enormous public
health problem due to impaired quality of life of affected individuals and its economic impact
on health care systems (1-5). The most common types of skin cancer are melanoma and
keratinocyte carcinoma (KC). KC, previously known as non-melanoma skin cancer (NMSC),
compromises basal cell carcinoma (BCC), squamous cell carcinoma (SCC), and in a broader
sense actinic keratosis (AK) as a carcinoma in situ (1, 3). While KC has a lower mortality rate
than melanoma, the incidence of KC is 18 to 20 times higher (1). Continuously rising KC
incidence and prevalence have been reported globally for several decades (4, 6-9). Data for
Germany show that the combined incidence of BCC and SCC increased from 43.1 cases per
100,000 individuals in 1998 to 105.2 cases per 100,000 individuals in 2010, indicating an
increase of 144.1% (8). According to another German study, the age-standardized combined
prevalence of BCC and SCC increased by 52.0% between 2009 and 2015, with a prevalence of
1126.9 cases per 100,000 individuals in 2009 and 1708.2 cases per 100,000 individuals in 2015
(10). Similarly, the incidence of AK has been rising and some studies reported an AK
prevalence higher than 60% depending on the study participants’ characteristics, the region,
and data source (11-16).

Since solar ultraviolet radiation (UVR) was declared to have carcinogenic effects in humans
in 1992 (17) , many studies have demonstrated that UVR is the main risk factor for KC (18—
20). Accordingly, people with a high cumulative sun exposure, such as outdoor workers, have
a higher risk for KC (21, 22). It was demonstrated that people with long-time outdoor work
experience have a twofold increased risk for SCC and AK compared to the general population
(21) and thus ‘squamous cell carcinoma or multiple actinic keratosis of the skin caused by
natural UV irradiation’ was introduced as a new occupational disease (BK No. 5103) in

Germany in 2015 (23).

In general, the burden of KC can be lowered with adequate application of primary (e.g. using
sunscreen, wearing a hat, avoiding midday sun) and secondary (skin cancer screening)
prevention measures (2, 20, 24, 25). However, as previous studies indicated an insufficient
usage of these measures (26, 27), several factors, such as those described below, must be

considered for a successful implementation of prevention approaches.

Firstly, it is important to adapt prevention strategies to the special needs of the respective

target group. It was shown previously that prevention campaigns for KC based on a top-down



approach without personal intervention can fail if they do not consider the interest of the
population (28). Accordingly, examining a population’s interest in health-related topics is
important before implementing a prevention campaign. As the Internet is a widely used source
of health-related information, an unconventional approach to investigating a population’s
interest is to analyze Internet search engine data (29-31). The advantage of such analyses is
that they provide an overview of people’s interest in different aspects of a disease, such as
symptoms, treatment, or localization, which could help to identify unmet needs (32-34). In
addition, they are suited to detect disease trends and make forecasts for several diseases (35—

39).

Secondly, another important factor for the successful implementation of prevention
campaigns is the identification of regions with a high burden of KC. These regions have a higher
medical need and are where prevention campaigns are required the most. Usually data from
cancer registries are used to examine the burden of malignancies. KC, however, is not reported
by default in the majority of cancer registries, and thus it is difficult to assess the KC burden
across Germany (2, 6). Several studies using health care data already suggested that there is a
high KC burden due to its rising incidence and prevalence in the last decades (6, 8, 10).
However, to assess and lower the KC burden, a holistic approach that also considers real-life

data is needed, since regional variations in health care utilization exist (40—42).

Thirdly, possible differences among population groups regarding sun protection behavior and
individual risk have to be analyzed. Systematic reviews on primary prevention measures of KC
revealed that there were substantial differences in the frequency of using sun protection
measures within different outdoor professions (26, 43). Additionally, duration of occupational
sun exposure varies for different outdoor professions. An evaluation of the KC risk showed that
while farmers, gardeners, and mountain guides had a significantly higher risk compared to
indoor workers, mountain guides had a two-times higher risk for KC than farmers (15). Another
study showed that farmers, bricklayers, and gardeners reported the longest sun exposure per
working day (44, 45). Accordingly, the diversity in the group of high-risk outdoor workers
means that differences between the various professions have to be taken into account. While
there is a lot of evidence about the sun protection behavior and KC prevalence for some outdoor
professions such as farmers (14, 45-48) and mountain guides (15, 44, 49, 50), more evidence

is needed for other outdoor professions, which are rarely or not at all studied so far.

Considering these aspects, the aim of this doctoral thesis was to generate knowledge needed

for the creation and implementation of targeted and effective prevention campaigns by using



unconventional real-life settings and methods for data collection in order (i) to analyze the
interest of a population searching for skin cancer-related information online, (ii) to examine
regional patterns in the KC burden and the utilization of medical care, and (iii) to analyze the
risk behavior of an outdoor profession that is not well studied so far. By conducting a follow-
up study, another aim of the Ph.D. thesis was to evaluate whether unconventional settings are
not only suitable for answering research questions but also for increasing the sun protection

behavior and knowledge of the target population.

Interest in Skin Cancer in Urban Populations: A Retrospective Analysis of Google Search Terms

in Nine Large German Cities

Adapting prevention strategies to the needs and interests of a population was shown to have
a positive impact on health awareness (51-54). Qualitative studies are a suitable tool for
analyzing needs of smaller and well-defined study populations and can serve as a basis for
creating individualized strategies (48, 55, 56). To analyze the interest of large and diverse
populations, however, big data such as Internet search analyses are more useful and previously
showed promising results (33-35). Approximately 90% of the German population uses the
Internet, with 95% of this group using Google as its primary search engine (57, 58). People use
search engines for various reasons ranging from finding the latest gossip about Justin Bieber to
obtaining information about serious health issues (59, 60). People affected by diseases as well
as their relatives often use the Internet to receive initial or additional information about their
disease (31, 60). For example, nearly 80% of melanoma patients across Germany stated that
they use the Internet to find information about health issues (31). A US-based study even
demonstrated a correlation between the number of registered melanoma cases and Internet
search volume (36). In 2018, a study examined the Google search volume related to skin cancer
across Germany to investigate what this population wanted to know about the disease in general
(33). However, owing to the study design, the study was unable to demonstrate regional

differences in search frequency and interest (33).

Therefore, the aim of the first study of the Ph.D. project was to investigate geographical
variations in search volume and behavior in nine large German cities (Berlin, Hamburg,
Munich, Cologne, Stuttgart, Nuremberg, Muenster, Magdeburg, Recklinghausen). The skin
cancer-related search volume was examined between July 2014 and June 2018 using Google
AdWords Keyword Planner, which identifies relevant keywords for a topic (e.g. ‘skin cancer’)

and provides the average monthly Google search volume for the respective keywords over the
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last 48 months. All keywords related to skin cancer were qualitatively reviewed and assigned
to one of the following three categories: ‘NMSC’, ‘melanoma’, or ‘skin cancer in general’.
Since there were at least 209 keywords in each category, the assigned keywords for each
category were further classified into five subcategories: ‘treatment’, ‘identifying’,
‘localization’, ‘questions’, or ‘general’ if the search term did not fit in any of the four other
subcategories. To assess differences within the cities, the absolute search volume was set in
relation to the respective number of inhabitants and calculated as searches per 100,000

inhabitants.

A total of 1,047 keywords were identified, resulting in an overall search volume of 3,460,980
queries. It was observed that people tended to search for skin cancer without further
specification, as half of the keywords (n=566) referred to ‘skin cancer in general’ and the
highest search volume was observed for the subcategory ‘general’ in each of the three categories
(NMSC: 934,780 searches; melanoma: 443,930 searches; skin cancer in general: 642,050
searches). Although the highest search volume was found for the subcategory ‘general’, the
highest number of keywords was assigned to ‘identifying’ skin cancer. Many people searched
for ‘images’, ‘symptoms’, and ‘how to identify’ skin cancer, which suggests that people may
use the Internet prior to consulting a physician and thus emphasizes the importance of the

Internet as source of health-information.

Considering the whole study period, the lowest number of searches per 100,000 inhabitants
was observed in Berlin (n=32,693), whereas the highest number was observed in Stuttgart
(n=50,005). Considering the respective categories, significant differences were observed
between some cities. For example, in the category ‘skin cancer in general’, the number of
searches per 100,000 inhabitants focusing on ‘localization” was significantly lower in Berlin
(n=1,009) than in Cologne (n=2,065), Stuttgart (n=2,630), Nuremberg (n=2,355), Muenster
(n=2,710), and Recklinghausen (n=2,737). Furthermore, in Recklinghausen, a significantly
higher number of searches per 100,000 inhabitants focusing on identifying NMSC (n=5,219)
was found compared to in Berlin (n=1,894) and Hamburg (n=2,359). Regarding the category
‘melanoma’, a significantly higher number of searches regarding ‘identifying’ and ‘treatment’
was observed in Recklinghausen (n=2,386 and n=1,175, respectively) compared to in Berlin
(n=797 and n=348, respectively). Like in the aforementioned study from the USA (35), a
correlation between the Google search volume related to melanoma and the cancer registry data
for the age-standardized incidence of melanoma was detected (61-63). The number of search

queries also increased during summer, which matches findings in the current literature (33, 64).
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However, considering all nine cities, no noticeable increase in the total number of searches was
observed during the entire study period, which was contrary to the study which investigated the
search volume for the whole of Germany (33). It was assumed that this difference was partly
due to the fact that rural areas were not considered in this study. A higher proportion of outdoor
workers live in rural areas, and people in rural areas tend have a limited access to medical
specialists when compared to those in urban areas. Internet use may have also increased in

recent years in rural areas, whereas it was already high in urban counterparts.

The study concluded that the analysis of Google search volume in different cities allowed for
the identification of cities with specific health care needs. This information might be
particularly relevant for cities or regions with a lower supply of physicians or a high proportion
of high-risk groups. Furthermore, as the Internet is a commonly used source for health
information, offering reliable, evidence-based, and easy-to-find information via trust-worthy

websites is important.

In this study, | was responsible for the data preparation and analysis as well as the writing of
the manuscript. Firstly, | screened all 1,203 keywords provided by the Keyword Planner and
assigned them to the respective categories. Secondly, | performed the data analysis as described
in the paper. Thirdly, | wrote the first draft of the manuscript, which was sent to the coauthors.
After revising the manuscript according to the coauthors’ comments and then sending the final

version to all coauthors for approval, | was responsible for submitting the paper.

Besides gaining a better understanding of people’s interest, developing a comprehensive and
differentiated overview of health awareness and disease burden in high-risk populations is
necessary for creating targeted prevention campaigns. Thus, the rationale of the second study
of the Ph.D. project was to assess the disease burden in various regions based on real-life data

collected outside of a typical medical setting.

Regional differences in medical needs and care for skin cancer across Bavaria: confronting the gap

Previous studies indicated that there are regional variations in KC prevalence and in the usage
of health care across Germany (40, 41). On the one hand, a lower utilization of medical care
was shown to be associated with individual characteristics such as higher age and male gender
(65, 66). Moreover, many individuals who are affected by a skin disease or outdoor workers
who are at a higher risk for KC often do not consult a physician, as they are not aware of their

disease or underestimate their individual risk (2, 14, 44, 67, 68). On the other hand, systemic
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disease or underestimate their individual risk (2, 14, 44, 67, 68). On the other hand, systemic
circumstances such as a lower density of specialists in some rural areas are responsible for lower

utilization rates of medical care in these regions (69-71).

As there are many rural areas with a high proportion of outdoor workers in Bavaria, the study
aimed to investigate regional differences in medical need and care across Bavaria by offering
an on-site skin cancer screening to visitors of a large agricultural fair, the ‘Bayerisches Zentral-
Landwirtschaftsfest” (ZLF, ‘Bavarian Central Agricultural Festival’). With approximately
300,000 visitors, the ZLF is the largest agricultural fair in Southern Germany, occurring every
four years simultaneously with the Munich Oktoberfest. Before being examined by a trained
dermatologist, participants were asked to fill out a self-administered questionnaire that included

questions on age, gender, place of residence, profession, and previous health care utilization.

A total of 2,483 people (mean age 51.8 + 15.2 years, 54.7% women, 54.2% farmers) living
in 89 of 96 Bavarian regions were included in the study. Of these, most lived in environs
(65.1%), followed by rural areas (28.8%) and urban areas (6.1%). People living in urban areas
reported a significantly higher attendance rate in a previous skin cancer screening (49.3%) than
people living in rural areas (35.9%). Similarly, the proportion of people having a previous
treatment by a dermatologist was considerably higher among people living in urban areas
(65.1%) than among people living in rural areas (51.4%). In response to the question about
which health care professional the participants would initially consult if they had a visible skin
condition, over 60% of the participants from the environs and the rural areas said that they
would first seek medical aid from a general practitioner (GP). In contrast, it was found that
people living in urban areas reported being twice as likely to initially consult a dermatologist
than people living in rural areas. Furthermore, working in an indoor profession, having a
medical history of skin cancer, and being aware of KC were positively associated with

consulting a dermatologist first.

According to the results of the skin cancer screening performed by the dermatologists, the
skin cancer burden was higher among people living in environs and rural areas than among
people living in urban areas. For example, the highest AK burden was observed among people
from the environ Munich (43.6%) and the rural area Hallberge (44.4%). In addition, the highest
combined burden of BCC and SCC was found in the rural area Cham (6.3%) and the rural area
Ansbach (5.6%). The overall higher burden along with lower utilization rates of medical care

in rural areas underlines the importance of improving people’s knowledge about skin cancer
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and access to healthcare services to ensure that they can benefit from early detection and

treatment.

During the nine days at the ZLF, I helped with collecting the data on-site. Together with a
few other people, I collected the participants’ questionnaires and then gave participants the
documentation form for the skin cancer screening. After finishing the data collection, I
digitalized all the data for the 2,483 participants once and checked them for discrepancies after
they were digitalized a second time by another person. In the next step, I performed the entire
data analysis with some assistance from Dr. Ursula Berger. After having analyzed the data, I
prepared the entire manuscript, including figures, which was then critically revised by all
coauthors. In the last step, after all coauthors had approved the final manuscript, I was

responsible for the submission.

By achieving a large sample size in only nine days, this study demonstrated that an
unconventional setting is a valuable approach to offering people convenient access to health
examinations and that the rural populations seem to be an especially vulnerable group in terms
of skin cancer prevention. In this study at an agricultural fair, a high number of farmers
participated. However, as outdoor workers are a heterogeneous group with regard to their sun
protection behavior (26, 44, 43), occupational sun exposure (45), and skin cancer risk (15), a
third study was performed at the ‘Internationale Leitmesse fiir Forstwirtschaft und Forsttechnik’
(INTERFORST, ‘international trade fair for forestry and forest technology’) to reach a large
population of foresters. The INTERFORST takes place every four years, and in 2018 around
50,000 visitors came to see the latest innovations in forest technology presented by 453 national

and international companies.

Skin cancer risk and shade: Comparing the risk of foresters with other outdoor workers

The aim of this cross-sectional study was to evaluate the risk behavior, health awareness, and
KC risk of foresters, since no studies on this outdoor profession had been conducted so far.
Comparable to the study described above, a skin cancer screening was offered in combination
with a questionnaire containing, among others, questions on sun-safety behavior and barriers
regarding dermatological care. People were asked to state on a five-point Likert scale how often
they used various primary prevention measures such as applying sunscreen, wearing hats, and
wearing protective clothes (0 = never, 1 = seldom, 2 = sometimes, 3 = often, and 4 = always).

A relative sun protection score was calculated by summarizing the scores of all six sun
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protection measures and dividing this by the number of given answers. Accordingly,

participants with a higher score reported a better sun protection behavior.

A total of 591 individuals (mean age 46.8 + 16.2 years, 21.3% women) participated in the
study, with 193 people working as foresters, 84 as farmers, 129 as other outdoor workers, and
185 people as indoor workers. Foresters reported the highest number of outdoor working hours
(6.9 £+ 3.3 hours in summer; 6.0 £ 3.2 hours in winter) as well as the highest proportion of
sunburns within the last year (71.5%). Half of the foresters indicated that they experienced a
sunburn during work. Despite working mainly in forests, foresters were the least likely to report
to often/always seek shade (31.1%), but they were the most likely to report to often/always
wear protective clothes (29.0%). The calculation of the sun protection score revealed that
foresters reported a better sun protection behavior than farmers (1.8 = 0.7 vs. 1.6 £ 0.7) but
worse than indoor workers (2.0 £ 0.7). Overall, the study found that working in an outdoor
profession was associated with worse sun protection behavior, indicating that outdoor workers

implement primary prevention efforts less frequently.

Additionally, the proportion of participants without a previous skin cancer screening was the
highest among foresters (62.7%). In general, a major problem regarding dermatological care
that half of all participants reported was that consulting a physician regularly was too time-
consuming. At the same time, more than half of the participants indicated that they were not
very good at checking their own skin for skin changes. Together with an inadequate knowledge
about skin conditions, the insufficient ability to check one’s own skin might be responsible for
the large discrepancy between self-disclosure on the prevalence of skin diseases and the results
of the medical skin cancer screening; while only 2.9% of the foresters reported being affected
by KC at study examination, the dermatologist detected KC in 16.5% of the foresters.
Accordingly, the prevalence of KC among foresters was comparable to that of other outdoor
professions even though foresters” UVR exposure is somewhat limited by the shade of trees
during most of their working time. Thus, the study’s conclusion was that the shade of trees
might not be sufficient to protect foresters from developing KC and that their awareness of
using additional primary sun protection measures and of consulting a physician regularly have

to be improved.

In this third Ph.D. project, I contributed substantially to the study design. At the beginning, I
performed a literature search to investigate important aspects related to the topic. A first draft
of the questionnaire was discussed in detail with all members of my TAC during the first

meeting and was subsequently adapted. In addition to the questionnaire, I prepared all other
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documents such as the study protocol, which were necessary for the ethics committee approval.
During the data collection at the INTERFORST, I, along with a few other people, were
responsible for recruiting the numerous participants, handing them the questionnaires, and
answering any questions that arose. I then performed the data digitalization and preparation
before discussing the main points of the data analysis with my TAC members in the second
meeting. Like in the aforementioned two studies, I wrote the manuscript, which was revised

critically by the coauthors, and then submitted the manuscript to the journal.

Considering the results of the two cross-sectional studies mentioned above, unconventional
settings appear to be highly suitable for reaching a large share of the target population. While
the main aim of the two studies was to collect data about sun protection behavior and the burden
of KC, another goal of the questionnaire in combination with the skin examination was to
influence people’s sun protection behavior and their awareness of skin disease. To evaluate how
the study participation had influenced sun protection behavior and health care utilization, a

follow-up study was performed among some of the participants of the first study at the ZLF.

Effekte einer unkonventionellen Hautkrebs-Priventionskampagne: Auswirkungen auf das

Sonnenschutzverhalten von Aufienberufstitigen

For this follow-up study, all individuals of the ZLF study who voluntarily agreed to
participate in an additional study were contacted by mail. One year after the initial study at the
ZLF, participants received the same questionnaire as well as evaluation questions, which aimed
to investigate whether the subjective awareness regarding sun protection and skin conditions

had improved.

A total of 773 individuals were contacted, of which 400 returned the questionnaire (response
rate 52.8%). In comparison to the initial study, a higher proportion of outdoor workers reported
using sun protection measures; for applying sunscreen the proportion increased by four
percentage points, avoiding midday sun by 24 percentage points, wearing a hat by 13 percentage
points, and wearing protective clothes by 12 percentage points. Overall, 42.7% of the
respondents stated that they were more conscious about protecting themselves from the sun,
with 44% of the outdoor workers reporting to use sunscreen more regularly. Nearly two thirds
of all participants indicated that they were more aware of skin conditions since the initial study.
This proportion was significantly higher in outdoor workers (68.8%) than in indoor workers
(55.8%). Furthermore, 81.0% of the study participants reported that they would consult a

dermatologist earlier in case of a conspicuous skin condition. Almost every participant (95.8%)
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stated that the initial study was a good approach to improve awareness of skin diseases. There
was still a great demand among the target population, however, as 67.5% of the participants

desired further prevention campaigns regarding skin cancer and sun protection.

This fourth project provides insight into how sun protection behavior and awareness of KC
changed due to a prevention campaign performed in an unconventional setting. The results
suggested that settings beyond the typical medical setting can be another approach to

implementing targeted and effective prevention campaigns.

My contribution in this fourth study includes the following: data collection, data
digitalization, and data analysis. I then wrote the first draft of the manuscript, adapted it to the

coauthors’ comments, and submitted it to the journal.

In summary, the four studies in this Ph.D. thesis allow for an in-depth visualization of
people’s interest regarding skin cancer. They also help to assess the KC burden in various
regions and outdoor professions, to obtain an overview of the real-life usage of primary and
secondary prevention measures, and to evaluate the effectiveness of targeted studies.
Considering all aforementioned studies, the results suggested that despite all the current
prevention programs on skin cancer, which have been carried out in Germany for many years,
the knowledge and protection behavior of certain population groups is still insufficient.
However, simultaneously these groups seem to have a great interest in the topic of skin cancer
based on the high number of Google searches, the high participation rate in the performed cross-
sectional studies, and the desire for further prevention campaigns. For a successful
implementation, it is essential that future prevention campaigns are adapted to the specific need
and awareness of the respective target group and that they provide convenient access to health

information and care.
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Skin cancer is a major public health issue, which could
be reduced through prevention programmes. How-
ever, prevention utilization is not very prevalent. It is
therefore important to understand individuals’ interest
in skin cancer. Google AdWords Keyword Planner was
used to identify the search volume of terms relating to
skin cancer in 9 German cities between July 2014 and
June 2018. From a total of 1,203 identified keywords,
1,047 search terms were related to skin cancer, which
had a search volume of 3,460,980 queries for the study
period. Most terms referred to “identifying skin can-
cer”. For melanoma, the number of Google searches
per 100,000 inhabitants correlated with the cancer
registry data for melanoma incidence rates (men:
r=0.810, women: r=0.569). Assessment of this data
for the different cities further enabled identification of
regional variations, which could help to identify areas
with a high need for targeted prevention campaigns.
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kin cancer, including non-melanoma skin cancer

(NMSC) and melanoma, is the most common carci-
noma among Caucasians worldwide (1-4), with increa-
sing incidence during recent decades (5-9). While the
incidence of NMSC is 18-20 times higher than that of
melanoma (1, 3), melanoma is more often fatal (10, 11).
Thus, skin cancer presents an enormous socioeconomic
burden (12—14), which could be reduced by early detec-
tion, diagnosis and treatment (15, 16). Specifically, the in-
cidence of NMSC can be reduced through sun-protection
measures (17—19). Despite substantial efforts to compre-
hensively implement primary prevention strategies (e.g.
seeking shade, wearing sun protective clothing, using
sun-screen) and secondary prevention strategies (e.g.
regular self-examination, regular dermatological check-
ups, skin cancer screening campaigns) (20), studies have

This is an open access article under the CC BY-NC license. www.medicaljournals.se/acta

Journal Compilation © 2019 Acta Dermato-Venereologica.

SIGNIFICANCE

This study examined the Google search volume for skin-
cancer-related terms in 9 German cities. Overall, 3.5 mil-
lion searches related to skin cancer were observed between
July 2014 and June 2018. Most of these searches focused
on the identification of skin cancer (e.g. ABCD and pictures
of skin cancer). In general, the number of search queries
per 100,000 inhabitants was lower in larger cities, such as
Berlin or Hamburg, in comparison with Stuttgart or Muens-
ter. Analysis of the differences in search behavior between
cities could help to identify areas with a high need for tar-
geted prevention campaigns.

shown that utilization of such strategies is not highly
prevalent (21-23), particularly among individuals who
spend a lot of time outdoors (24-27).

One way to investigate reasons for not using skin cancer
prevention measures is to focus on the interest in skin
cancer among the general population (28). As the Internet
is a commonly used source of health information, search
engine analysis represents a novel tool for investigating
the general interest in various topics (16, 28-33). In Ger-
many, approximately 90% of inhabitants use the Internet
(34). More specifically, 95% use Google as their primary
search engine (35), and 57% have used the Internet to
search for health-related information (36). For example,
a German study among patients with melanoma reported
that 63% indicated the Internet as the most important
source of media information (37). One US study revealed
apositive correlation between Internet search volume and
the incidence and mortality rates of melanoma and other
common cancers (38). Additional studies have revealed
an increasing number of Google searches related to health
information in recent years (30, 39).

The aim of the present study was to investigate German
inhabitants’ interest in skin cancer, and whether geogra-
phical differences in interest have emerged, by analyzing
Google search volumes in 9 German cities. Furthermore,
the number of search queries within each city was com-
pared with data from respective cancer registers in order
to determine whether there was a correlation between
interest and cancer incidence rates.

doi: 10.2340/00015555-3214
Acta Derm Venereol 2019; 99: 797-804
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Table 1. Subcategorization of identified keywords related to skin cancer in Germany from July 2014 to June 2018

Non-melanoma skin cancer Melanoma Skin cancer in general®

Keywords Search volume Keywords Search volume Keywords Search volume
Subcategories (n=272)° (n=1,290,050) (n=209)¢ (n=671,440) (n=566)4 (n=1,499,490)
Treatment of skin cancer 15 29,300 31 55,710 47 145,450
Identifying skin cancer 123 260,870 67 116,500 233 501,100
Localization of skin cancer 60 71,130 33 36,690 130 157,030
Questions on skin cancer 28 34,150 33 34,760 133 158,180
General 76 934,780 63 443,930 114 642,050

askin cancer in general=all search terms contained only “skin cancer”. bThirty keywords were assigned to at least 2 subcategories. “Eighteen keywords were assigned
to at least 2 subcategories. dNinety—two keywords were assigned to at least 2 subcategories.

METHODS

Study design

A retrospective longitudinal study using Google AdWords Key-
word Planner was carried out to identify the search volume of
terms related to skin cancer between July 2014 and June 2018 in 9
large cities across Germany (Berlin, Hamburg, Munich, Cologne,
Stuttgart, Nuremberg, Muenster, Magdeburg and Recklinghausen).
Although Google AdWords Keyword Planner is used primarily
to detect keywords for optimizing Google marketing campaigns,
this tool can also be used for scientific purposes (30, 32, 33). The
software provides monthly search volume data as estimated by
Google. Search volume represents the total number of searches
for selected keywords. To assess search volume within a specific
field, words or phrases related to the topic are initially entered
into the Keyword Planner; subsequently, the program finds
keywords that are most relevant to the topic (40). Accordingly,
13 German terms were identified: “skin cancer” (“Hautkrebs”),
“white skin cancer” (“weiler Hautkrebs”), “light skin cancer”
(“heller Hautkrebs”), “nonmelanocytic skin cancer” (“nicht me-

lanozytdrer Hautkrebs™), “non-melanoma skin cancer” (“nicht
melanozytirer Hautkrebs™), “NMSC” (“nicht melanozytirer
Hautkrebs”), “basalioma” (“Basaliom”), “basal cell carcinoma”
(“Basalzellkarzinom”), “spinalioma” (“Spinaliom”), “squamous
cell carcinoma” (“Plattenepithelkarzinom™), “black skin cancer”
(“schwarzer Hautkrebs”), “melanoma” (“Melanom”) and “malig-
nant melanoma” (“Malignes Melanom”).

Statistical analysis

The authors reviewed and categorized all keywords into 6 groups,
namely the German terms for “skin cancer in general”, “NMSC”,
“melanoma”, “skin alterations”, “other malignant diseases” and
“unspecific”. However, keywords that were not associated with
skin cancer were excluded from the analysis (e.g. “breast cancer”).
Those keywords assigned to skin cancer-related categories were
further classified into “treatment of skin cancer” (e.g. “NMSC
treatment,” “prevention”), “identifying skin cancer” (e.g. “skin
cancer ABCD,” “symptoms”), “localization of skin cancer” (e.g.
“skin cancer on the face”) or “questions on skin cancer” (e.g.

Table II. Comparison of the absolute and relative Google search volume of terms related to skin cancer in 9 German cities from July 2014

to June 2018

Reckling-
Berlin Hamburg Munich Cologne Stuttgart Nuremberg  Muenster Magdeburg hausen
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Inhabitants 3,574,830 1,810,438 1,464,301 1,075,935 628,032 511,628 311,846 238,136 114,003
Proportion of non-native
Germans (58) 17.6 16.2 25.5 19.2 24.6 21.9 10.3 8.6 10.7
Incidence of melanoma?
Men 9.8-12.9 12.2-16.0 14.7-23.4 23.4-29.1 n. a. 20.8-28.4 15.4-25.5 13.6-22.6 19.1-20.8
Women 8.7-11.1 11.5-14.0 12.0-22.0 25.2-29.1 n. a. 16.6-21.1 20.6-25.6 12.2-20.2 20.0-26.7
Searches related to skin
cancer 985,660 591,890 617,060 435,090 314,050 228,440 146,150 93,150 49,490
NMSC 377,280 220,120 236,910 158,100 111,480 80,280 52,750 35,200 17,930
Melanoma 182,170 110,960 125,430 85,890 63,170 46,400 29,850 18,420 9,150
Skin cancer in general® 426,210 260,810 254,720 191,100 139,400 101,760 63,550 39,530 22,410
Searches per 100,000 inhabitants
Searches related to skin
cancer 27,572 32,693 42,140 40,438 50,005 44,650 46,866 39,116 43,411
NMSC 10,559 12,158 16,179 14,694 17,751 15,691 16,915 14,781 15,728
Treatment 189 (1.7) 249 (2.0) 315 (1.9) 352 (2.3) 441 (2.4) 502 (3.1) 600 (3.4) 621 (4.0) 851 (5.1)
Identification 1,894 (17.5) 2,359 (18.8) 3,102 (18.6) 2,917 (19.2) 4,027 (21.9) 3,817 (23.4) 3,970 (22.7) 4,413 (28.4) 5,219 (31.1)
Localization 464 (4.3) 688 (5.5) 822 (4.9) 894 (5.9) 1,095 (5.9) 1,085 (6.6) 1,196 (6.8) 1,197 (7.7) 1,246 (7.5)
Questions 239 (2.2) 323 (2.6) 413 (2.5) 396 (2.6) 552 (3.0) 526 (3.2) 468 (2.7) 559 (3.6) 623 (3.7)
General 8,029 (74.2) 8,914 (71.1) 12,006 (72.1) 10,615 (70.0) 12,299 (66.8) 10,404 (63.7) 11,278 (64.4) 8,722 (56.2) 8,728 (52.4)
Melanoma 5,172 6,129 8,566 7,983 10,058 9,069 9,572 7,735 8,026
Treatment 348 (6.7) 490 (7.8) 652 (7.4) 698 (8.5) 931 (9.0) 911 (9.8) 1,055 (10.8) 932 (11.7) 1,175 (14.2)
Identification 797 (15.3) 1,000 (15.9) 1,373 (15.7) 1,372(16.7) 1,852(17.9) 1,910 (20.5) 1,979 (20.3) 1,999 (25.2) 2,386 (28.9)
Localization 247 (4.7) 340 (5.4) 467 (5.3) 475 (5.8) 624 (6.0) 534 (5.7) 523 (5.4) 428 (5.4) 386 (4.7)
Questions 232 (4.5) 313 (5.0) 412 (4.7) 461 (5.6) 650 (6.3) 502 (5.4) 500 (5.1) 462 (5.8) 439 (5.3)
General 3,580 (68.8) 4,129 (65.8) 5,860 (66.9) 5,193 (63.3) 6,289 (60.8) 5,443 (58.5) 5,714 (58.5) 4,111 (51.8) 3,860 (46.8)
Skin cancer in general 11,977 14,406 17,395 17,761 22,196 19,889 20,379 16,600 19,657
Treatment 1,097 (8.7) 1,423 (9.2) 1,740 (9.4) 1,718 (9.0) 2,094 (8.8) 1,970 (9.2)  2,171(9.9) 1,587 (8.8) 2,412 (11.3)
Identification 3,885 (30.9) 4,802 (31.1) 5,810 (31.2) 5,874 (30.8) 7,425(31.1) 6,980 (32.5) 6,962 (31.8) 6,517 (36.1) 7,570 (35.4)
Localization 1,009 (8.0) 1,527 (9.9) 1,802 (9.7) 2,065 (10.8) 2,630 (11.0) 2,355(10.9) 2,710 (12.4) 1,919 (10.6) 2,737 (12.8)
Questions 1,008 (8.0) 1,512 (9.8) 1,818 (9.8) 1,979 (10.4) 2,572 (10.8) 2,420 (11.3) 2,248 (10.3) 2,121 (11.7) 2,377 (11.1)
General 5,569 (44.3) 6,163 (39.9) 7,438 (40.0) 7,436 (39.0) 9,159 (38.4) 7,785(36.2) 7,805 (35.6) 5,921 (33.3) 6,307 (29.5)

“Registered age-standardized incidence per 100,000 inhabitants between 2011 and 2014. bSkin cancer in general=search terms contained only “skin cancer”.

NMSC: non-melanoma skin cancer.
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1

(156 keywords, search volume:
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Fig. 1. Content categorization of

6,249,090,64.4%
) search terms identified by Google

I AdWords Keyword Planner. NMSC:

[

non-melanoma skin cancer; skin

Skin cancerin

NMSC Melanoma general Skin alterations
(272 keywords, (209 keywords, (86 keywords,
search volume: search volume: Ssseg?chezglﬁﬁ:: search volume:

1,290,050, 13.3%) 671,440,6.9%) y 169,390, 1.7%)

1,499,490, 15.4%)

cancer in general: search terms
contained only “skin cancer”. All search
terms were individually screened and
assigned to categories. All terms that
did not fit in any of those categories
were classified as “unspecific”.

Other malignant
diseases
(29 keywords,
search volume:
3,294,660, 33.9%)

Unspecific

(41 keywords,
search volume:
2,785,040,28.7%)

“what are the risk factors for skin cancer?”). Searches that did
not fit any of these subcategories were placed in a “general” (e.g.
“white skin cancer”) category. Keywords matching various criteria
were assigned to several subcategories (Table I).

Descriptive data were generated for the identified keywords. To
assess differences in search behavior per 100,000 inhabitants bet-
ween cities (41), one-way analysis of variance (ANOVA) was used.
Pearson’s correlation coefficient was further used to investigate
the relationship with age-standardized incidence of melanoma for
men and women in the year 2014, since cancer registry data for
melanoma incidence are available up to 2014 (Table II) (42-45).
IBM SPSS Statistics (Version 25, IBM Corporation, Armonk, NY,
USA) was used for all statistical analyses. Spatial analyses using
geodata for administrative boundaries from the German Federal
Agency for Cartography and Geodesy (46) were performed using
a geographic information system (QGIS version 2.14.22, QGIS
Development Team, 2016, Minden, Germany).

RESULTS

Overall, 1,203 keywords were identified, resulting in a
search volume of 9,710,070 queries for the period from
July 2014 to June 2018. Of these, 156 keywords were
excluded from the final analysis, as they referred to “other
malignant diseases” (e.g. “lung cancer”), “skin altera-
tions” (e.g. “new mole”) or were not assignable terms
(e.g. “chemotherapy”). The remaining 1,047 keywords
had an overall search volume of 3,460,980 queries and
were assigned to the following categories: 272 referred
to “NMSC” and 209 to “melanoma”. A total of 566
terms did not fit into either the “NMSC” or “melanoma”
category, as the terms contained only “skin cancer” and
were thus included in the “skin cancer in general” cate-
gory (Fig. 1). The most commonly searched keywords
were “skin cancer” (n=454,140), “white skin cancer”
(n=407,630), “basalioma” (n=191,730), “melanoma”
(n=152,900), and “black skin cancer” (n=124,720).

Comparisons between cities

As expected, Berlin (2=990,550), Hamburg (»=591,890)
and Munich (n=617,060) had the largest overall search
volumes, as they are Germany’s largest cities by popu-

lation. However, the highest number of search queries
per 100,000 inhabitants was observed in Stuttgart and
Muenster, with 50,005 and 46,866 searches, respectively.
In comparison, the lowest per capita rates were observed
in Hamburg (n=32,693) and Berlin (n=27,572, Fig. 2).
In total, the mean relative number of searches was 35,573
per 100,000 inhabitants.

The category “skin cancer in general” had the highest
search volume, with 1,499,490 queries. Within this
category, most keywords referred to “identifying skin
cancer” (n=233, Table I). Of these keywords, almost
half focused on images of skin cancer (n=102), which

aHamburg

(n=1,810,438;
1=32,693)
Muenster & Berlin
(n=311,846; (n=3,574,830;
Qr6.866) Dagaebuly -1-27,572)
(n=238,136,;
%oklimghausen r=39,116)
(n=114,003;
r=43,411)
Cologne
(n=1,075,935;
r=40,438)
E}\iuremberg
(n=511,628;
r=44,650)
Gsmttgart
(n=628,032;
r=50,005)
= Munich
(n=1,464,301;
r=42,140)

Fig. 2. Google search volume of skin cancer-related terms in 9
German cities from July 2014 to June 2018. n: number of inhabitants;
r: number of search queries per 100,000 inhabitants.
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had a mean search volume of 5,150 searches/100,000
inhabitants, being highest in Recklinghausen (7,570
searches/100,000 inhabitants) and lowest in Berlin
(3,852 searches/100,000 inhabitants). The analysis re-
vealed significant differences only in the subcategories
of “localization” and “questions” within some cities. For
example, the number of searches/100,000 inhabitants in-
cluding information on the localization was significantly
lower in Berlin (z=1,009) than in all other cities except
for Hamburg (n=1,527, p=0.974), Munich (n=1,802,
p=0.334) and Magdeburg (n=1,919, p=0.124).

A total of 1,290,050 searches focused on NMSC.
Therefore, the highest search volume was observed in
the subcategory “general” (n=934,780), followed by
“identifying” (n=260,870, Table I). While there were no
significant differences in the overall number of searches
within the cities, a significantly higher number of sear-
ches/100,000 inhabitants focusing on identifying were
observed in Recklinghausen (n=5,219) compared with
Berlin (n=1,894, p=0.003) and Hamburg (n=2,359,
p=0.025, Table II).

A mean of 6,901 searches/100,000 inhabitants referred
to melanoma, ranging from 5,172 to 10,058. Compared
with NMSC, a significantly higher number of searches
regarding “identifying”, but also regarding “treatment”,
was observed in Recklinghausen compared with Berlin
(p=0.004 and p=0.037, respectively). In 2014, the
highest age-standardized melanoma incidence rate was
28.4/100,000 for men in Nuremberg and 29.1/100,000
for women in Cologne. During the same year, the highest
numbers of searches/100,000 inhabitants related to mela-
noma were observed in Stuttgart (n=1,283), Nuremberg
(n=1,179), Munich (n=1,053) and Cologne (n=1,031).
A significantly high correlation between the number of
search queries and the incidence rate in men (r=0.810,
p=0.015) was identified. This correlation was stronger
than the correlation with the incidence rate in women
(r=0.569, p=0.141).

Time course of search behavior

Across all cities, the highest number of searches was in
July 2015 (NMSC: n=38,180, melanoma: n=20,450,
and skin cancer in general: n=40,580) and the lowest
was in December 2017 (NMSC: n=19,750, melanoma:
n=12,100, and skin cancer in general: n=21,320). Each
year, the monthly number of search queries was higher
in the spring and summer than in the autumn and win-
ter. Apart from these seasonal variations, the number
of Google searches remained relatively stable over the
entire study period (Fig. 3a).

Figs 3b and c outline Google search trends per
100,000 inhabitants in each city. Except for Cologne,
Magdeburg and Recklinghausen, the highest number of
search queries/100,000 inhabitants was in July 2015 for
each remaining city (Berlin: n=889, Hamburg: n=957,
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Munich: n=1,481, Stuttgart: n=1,621, Nuremberg:
n=1,499 and Muenster: n=1,456). Across the 3 aber-
rant cities, most searches were observed during June
2017 in Cologne (n=1,092), June 2016 and May 2017 in
Magdeburg (n=1,033) and May 2018 in Recklinghausen
(n=1,316). While Nuremberg had the highest search
query range (606—1,499 searches/100,000 inhabitants),
the lowest range was observed in Hamburg (499-957
searches/100,000 inhabitants).

DISCUSSION

The aim of the present study was to investigate general
interest in skin cancer across Germany and whether
specific geographical differences exist regarding search
volume and terms of interest. Furthermore, the number
of search queries/100,000 inhabitants in each city was
compared with melanoma cancer registry data to assess
whether there was a correlation.

Previous studies have shown that Google search
analyses are an effective tool for assessing disease
trends (38), as well as understanding health informa-
tion seeking behavior (28, 30, 32, 33). In total, almost
3.5 million Google searches related to skin cancer were
observed within 4 years in our study, representing 17.6%
of all skin cancer-related Google searches across all of
Germany (n=19,849,230) (30). When comparing the
number of Google searches/100,000 inhabitants across
the cities, we found that Berlin (n=27,572) and Hamburg
(n=32,693) had a comparatively low number. However,
in comparison with the number of search queries/100,000
inhabitants regarding pruritus, the search volume of skin
cancer-related queries was nearly twice as high (Berlin:
n=13,641; Hamburg: n=18,303) (47). In general, the
present study revealed, that within the context of skin
cancer, especially when searching for NMSC, many
people searched for general information. In addition,
there was great interest in skin cancer identification
(n=879,650). In all categories, nearly half of the search
terms that were classified as “identifying” were used to
search for images (NMSC: 72/123 keywords, melanoma:
30/67 keywords, and skin cancer in general: 102/233 key-
words). Many individuals also searched for symptoms or
how to identify skin cancer, which indicates that people
may use the Internet for skin disease information prior
to consulting a physician.

The Google data for 2014 showed that Nuremberg
(n=1,179), Munich (n=1,053) and Cologne (n=1,031)
had some of the highest numbers of melanoma sear-
ches/100,000 inhabitants. Cancer registry data on
melanoma incidence (42-45) showed that the age-
standardized incidences were comparatively high in
Nuremberg and Cologne (Table IT). Analysis revealed a
high correlation between the data, which was stronger in
men (r=0.810) than in women (r=0.569). Accordingly,
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this study confirms that the search volume somewhat
represents cancer incidence rates, as previously shown
by Wehner et al. in the US (38). This correlation might
be due to the fact that the Internet is the most important
source of media information for people affected by me-
lanoma (37). Another study revealed that people with
skin cancer who use the Internet for health-related in-
formation regarding their diagnosis were more likely to

%/%wvf\ﬁ 7
N ﬁ&s@%

JAN MAR  JUN SEP
2016 2017

Recklinghausen

Fig. 3. Trends in Google search
volume of skin cancer related terms
from July 2014 to June 2018. (a) In
9 large German cities (n=9,729,149
inhabitants). (b) In 4 German cities
with more than 1 million inhabitants.
AN Apr sun (©) In 5 German cities with less than 1
2018 million inhabitants.

be younger, female and more-highly educated (48). Our
analysis of Google searches, however, enables no con-
clusion as to users’ age, sex, or education. It is possible
that such associations between searching information
and actually having skin cancer could be due to various
demographics of the population sampled in the present
study. Thus, it is possible that there is a clear correla-
tion between search volume and registered incidence
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(also in the context of NMSC), but this comparison is
not feasible, as many registries exclude NMSC or are
incomplete (42—45).

The results of the current study are consistent with
previous studies showing a higher number of searches
during the summer (30, 39). This could be due to the
fact that diagnoses of NMSC and melanoma are more
common in the late spring and early summer (49), which
could influence an increase in search volume. In addition
to these factors, search volume might be influenced by
public health policies and media campaigns (50). For
example, the peak search volume in July 2015 might
have resulted from the recognition of NMSC as an
occupational disease for outdoor workers in Germany
during this time-frame (51, 52). Furthermore, the annual
increase in search queries in May might be a result of
the prevention campaign Euromelanoma, which uses
various means of public communication (e.g. news-
papers, radio) to promote skin cancer awareness and
information (53).

Similar to a previous US study, the number of search
queries observed in the present study remained relatively
stable, with the exception of seasonal differences (39).
However, these results are in contrast to a previous study
from Germany, which revealed an increase in Google
searches related to skin cancer between 2013 and 2017
(30). A possible explanation for these disparate findings
could be that the prior study examined search volumes
across the whole of Germany, while the current study
focused on a smaller subset of the population. Thus, there
could be differences in search behavior based on a variety
of population factors (e.g. age, rural vs. urban residence,
etc.). For example, outdoor workers (e.g. farmers) who
have NMSC more frequently (23, 27, 54-56), and thus
might have a greater interest in skin cancer, typically
live in rural areas (and rural areas were not examined
in the present study). Furthermore, the recognition of
NMSC as an occupational disease of outdoor workers
might have a large impact on the observed increases in
Google searches, which were not extensively assessed
in the present study.

Study limitations

Some limitations of this study should be noted. Even
though 90% of the German population uses the Inter-
net (34) and 95% of users rely on Google as a search
engine (35), younger aged groups use the Internet more
frequently. More than 90% of individuals aged 14-39
years use the Internet every day, while only 44% of
people aged 60 years and older do so (34). Thus, we
may have underestimated the specific terms searched by
people with skin cancer, as older individuals are affected
more frequently (2, 3, 10). Although no clear association
between the percentage of non-native Germans and the
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number of search terms was found in this study, the study
results might be somewhat influenced by this factor, as
only German terms for skin cancer were considered.
Another limitation is that only the search volumes within
large German cities were examined; these could be dif-
ferent in rural areas that are more likely to have an under-
supply of physicians (57) as well as a higher proportion
of outdoor workers, who have a higher risk for NMSC
(54). Furthermore, the correlation detected between
the number of searches and melanoma incidence might
be overestimated, as data for both were available only
for the year 2014. Data on melanoma incidence further
separates between men and women, while Google does
not provide information on users’ general demographics.
A further limitation was that the monthly search volu-
mes were based on estimates from a Google algorithm,
with no further information. Thus, it is not possible to
fully assess data precision. Finally, Google suggests an
automatic completion of search terms, which might bias
people’s search behavior. Often-searched terms are pos-
sibly more easily searched, while less frequently searched
terms are neglected.

Conclusion

The results of this study show a correlation between
the number of searches and incidence of melanoma in
large German metropolitan areas. Thus, Google search
analyses are extremely useful for obtaining an overview
of'a population’s interest in skin cancer. Since there was
a high proportion of general searches, or searches that
focused on the identification of skin cancers, the study
indicates that, in all likelihood, in addition to people
with a skin cancer diagnosis, many unaffected people
might look for health-related information on the Inter-
net before consulting a physician. Thus, there is great
potential for improving people’s awareness by offering
comprehensive and reliable information via the Internet,
for example through government-funded trustworthy
information/websites about skin cancer. In general, it
seems to be useful to monitor a potential increase in
knowledge due to the Internet. Future studies might first
examine people’s baseline knowledge and then measure
how people searched for information, which websites
are frequently consulted, whether the received informa-
tion is satisfactory, and whether knowledge is gained.
The further analysis of different cities could enable the
identification of regional variations; for example, re-
gional undersupply of public health information. Given
that there is a correlation between the number of search
queries and the incidence of melanoma, future research
could focus on regions with a low supply of physicians
or a high proportion of outdoor workers to better analyze
whether there are some areas with a specifically high need
for receiving certain prevention campaigns.

31



ActaDV

ActaDV

ACKNOWLEDGEMENT

This work was supported by the German Research Foundation
(DFG) and the Technical University of Munich within the funding
programme Open Access Publishing.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Apalla Z, Lallas A, Sotiriou E, Lazaridou E, Ioannides D. Epi-
demiological trends in skin cancer. Dermatol Pract Concept
2017; 7: 1-6.

. Madan V, Lear JT, Szeimies R-M. Non-melanoma skin cancer.

The Lancet 2010; 375: 673-685.

. Diepgen TL, Mahler V. The epidemiology of skin cancer. Br J

Dermatol 2002; 146 Suppl 61: 1-6.

. Zink A. Trends in the treatment and prevention of kerati-

nocyte carcinoma (non-melanoma skin cancer). Curr Opin
Pharmacol 2019; 46: 19-23.

. Augustin J, Kis A, Sorbe C, Schéfer I, Augustin M. Epide-

miology of skin cancer in the German population: impact of
socioeconomic and geographic factors. J Eur Acad Dermatol
Venereol 2018; 32: 1906-1913.

. Rudolph C, Schnoor M, Eisemann N, Katalinic A. Incidence

trends of nonmelanoma skin cancer in Germany from 1998
to 2010. J Dtsch Dermatol Ges 2015; 13: 788-797.

. Xiang F, Lucas R, Hales S, Neale R. Incidence of nonme-

lanoma skin cancer in relation to ambient UV radiation in
white populations, 1978-2012: empirical relationships. JAMA
Dermatol 2014; 150: 1063-1071.

. Lomas A, Leonardi-Bee J, Bath-Hextall F. A systematic review

of worldwide incidence of nonmelanoma skin cancer. Br ]
Dermatol 2012; 166: 1069-1080.

. Ziehfreund S, Schuster B, Zink A. Primary prevention of

keratinocyte carcinoma among outdoor workers, the general
population and medical professionals: a systematic review
updated for 2019. J Eur Acad Dermatol Venereol 2019 Feb
23. [Epub ahead of print].

Miller AJ, Mihm MC, JR. Melanoma. N Engl J Med 2006;
355: 51-65.

Lewis KG, Weinstock MA. Nonmelanoma skin cancer morta-
lity (1988-2000): the Rhode Island follow-back study. Arch
Dermatol 2004; 140: 837-842.

Pil L, Hoorens I, Vossaert K, Kruse V, Tromme I, Speybroeck
N, et al. Burden of skin cancer in Belgium and cost-effective-
ness of primary prevention by reducing ultraviolet exposure.
Prev Med 2016; 93: 177-182.

Guy GP, Machlin SR, Ekwueme DU, Yabroff KR. Prevalence
and costs of skin cancer treatment in the U.S., 2002-2006
and 2007-2011. Am J Prev Med 2015; 48: 183-187.
Stang A, Stausberg J, Boedeker W, Kerek-Bodden H, Jockel
K-H. Nationwide hospitalization costs of skin melanoma and
non-melanoma skin cancer in Germany. J Eur Acad Dermatol
Venereol 2008; 22: 65-72.

Watson M, Thomas CC, Massetti GM, McKenna S, Gershen-
wald JE, Laird S, et al. CDC Grand Rounds: Prevention and
Control of Skin Cancer. MMWR Morb Mortal Wkly Rep 2015;
64: 1312-1314.

Kelati A, Baybay H, Atassi M, Elfakir S, Gallouj S, Meziane
M, et al. Skin cancer knowledge and attitudes in the region
of Fez, Morocco: a cross-sectional study. BMC Dermatol
2017; 17: 2.

Gordon LG, Scuffham PA, van der Pols JC, McBride P, Williams
GM, Green AC. Regular sunscreen use is a cost-effective
approach to skin cancer prevention in subtropical settings.
J Invest Dermatol 2009; 129: 2766-2771.

John SM, Trakatelli M, Gehring R, Finlay K, Fionda C, Wittlich
M, et al. CONSENSUS REPORT: recognizing non-melanoma
skin cancer, including actinic keratosis, as an occupational
disease - a call to action. J Eur Acad Dermatol Venereol
2016; 30 Suppl 3: 38-45.

Diepgen TL, Fartasch M, Drexler H, Schmitt J. Occupational
skin cancer induced by ultraviolet radiation and its preven-
tion. Br J Dermatol 2012; 167 Suppl 2: 76-84.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Interest in skin cancer: a Google search term analysis 803

Henrikson NB, Morrison CC, Blasi PR, Nguyen M, Shibuya KC,
Patnode CD. Behavioral counseling for skin cancer preven-
tion: evidence report and systematic review for the US Pre-
ventive Services Task Force. JAMA 2018; 319: 1143-1157.
Anastasiadou Z, Schéfer I, Siebert J, Glinther W, Reusch M,
Augustin M. Participation and health care provision of statu-
tory skin cancer screening in Germany - a secondary data
analysis. J Eur Acad Dermatol Venereol 2016; 30: 424-427.
Gavin A, Boyle R, Donnelly D, Donnelly C, Gordon S, McElwee
G, et al. Trends in skin cancer knowledge, sun protection
practices and behaviours in the Northern Ireland population.
Eur J Public Health 2012; 22: 408-412.

Tizek L, Schielein MC, Seifert F, Biedermann T, Béhner A,
Zink A. Skin diseases are more common than we think:
screening results of an unreferred population at the Munich
Oktoberfest. J Eur Acad Dermatol Venereol 2019 Mar 19.
[Epub ahead of print].

Zink A, Thomé F, Schielein M, Spinner CD, Biedermann T,
Tizek L. Primary and secondary prevention of skin cancer
in mountain guides: attitude and motivation for or against
participation. J Eur Acad Dermatol Venereol 2018; 32:
2153-2161.

Zink A, Wurstbauer D, Rotter M, Wildner M, Biedermann T.
Do outdoor workers know their risk of NMSC? Perceptions,
beliefs and preventive behaviour among farmers, roofers
and gardeners. J Eur Acad Dermatol Venereol 2017; 31:
1649-1654.

Zink A, Schielein M, Wildner M, Rehfuess EA. “Try to make
good hay in the shade, it won't work!” — a qualitative inter-
view study on the perspectives of Bavarian farmers regarding
primary prevention of skin cancer. Br J Dermatol 2019 Mar
12. [Epub ahead of print].

Tizek L, Krause ], Biedermann T, Zink A. Satisfaction of
mountain guides with high sun protection as a tool to prevent
non-melanoma skin cancer. J Eur Acad Dermatol Venereol
2017; 31: 1825-1827.

Seth D, Gittleman H, Barnholtz-Sloan ], Bordeaux J]S. As-
sociation of socioeconomic and geographic factors with
Google trends for tanning and sunscreen. Dermatol Surg
2018; 44: 236-240.

Beck F, Richard J-B, Nguyen-Thanh V, Montagni I, Parizot I,
Renahy E. Use of the internet as a health information re-
source among French young adults: results from a nationally
representative survey. J Med Internet Res 2014; 16: e128.
Seidl S, Schuster B, Riuth M, Biedermann T, Zink A. What
do Germans want to know about skin cancer? A nationwide
Google search analysis from 2013 to 2017. J Med Internet
Res 2018; 20: e10327.

Amante DJ, Hogan TP, Pagoto SL, English TM, Lapane KL.
Access to care and use of the Internet to search for health
information: results from the US National Health Interview
Survey. J Med Internet Res 2015; 17: e106.

Zink A, Rith M, Schuster B, Darsow U, Biedermann T, Stander
S. Pruritus in Deutschland - eine Google-Suchmaschinen-
analyse. Hautarzt 2019; 70: 21-28.

Zink A, Schuster B, Ruth M, Pereira MP, Philipp-Dormston
WG, Biedermann T, et al. Medical needs and major com-
plaints related to pruritus in Germany: a 4-year retrospective
analysis using Google AdWords Keyword Planner. J Eur Acad
Dermatol Venereol 2019; 33: 151-156.

Koch W, Frees B. ARD/ZDF-Onlinestudie 2017: Neun von
zehn Deutschen online [cited 2018 Jul 5]. Available from:
http://www.ard-zdf-onlinestudie.de/files/2017/Artikel/917_
Koch_Frees.pdf.

Statista. Search engine [cited 2018 Jul 6]. Available from:
https://de.statista.com/themen/111/suchmaschinen/.
European Commission. European citizens’ digital health lite-
racy: report. Brussels: European Commission; 2014.
Brutting J, Bergmann M, Meier F. Informations- und Hilf-
sangebote: Empfehlungen von Arzten und Nutzung durch
Melanom-Patienten; 2017 [cited 2019 Mar 20]. Avai-
lable from: https://www.egms.de/static/de/meetings/
dkvf2017/17dkvf338.shtml.

Wehner MR, Nead KT, Linos E. Correlation among cancer

Acta Derm Venereol 2019

32



ActaDV

ActaDV

804

39.

40.

41.

42.

43.

a4,

45.

46.

47.

48.

L. Tizek et al.

incidence and mortality rates and internet searches in the
United States. JAMA Dermatol 2017; 153: 911-914.
Bloom R, Amber KT, Hu S, Kirsner R. Google search trends
and skin cancer: evaluating the us population’s interest in
skin cancer and its association with melanoma outcomes.
JAMA Dermatol 2015; 151: 903-905.

Google AdWords. Reach the right customers with the right
keywords [cited 2018 Jul 5]. Available from: https://adwords.
google.com/intl/en/home/tools/keyword-planner/.
Statista. Germany’s largest cities [cited 2018 Jul 20].
Available from: https://de.statista.com/statistik/daten/
studie/1353/umfrage/einwohnerzahlen-der-grossstaedte-
deutschlands/.

Cancer Registry Bavaria. All neoplasms [cited 2019 Mar
20]. Available from: http://www.krebsregister-bayern.de/
Igl_abfrage_d.php.

Cancer Registry North Rhine-Westphalia. All neoplasms [cited
2019 Mar 20]. Available from: http://www.krebsregister.nrw.
de/index.php?id=146.

Common Cancer Registry of the Federal States Berlin,
Brandenburg, Mecklenburg-Vorpommern, Sachsen-Anhalt
and the Free States Saxony and Thuringia. GKR-Krebsatlas;
2018 [cited 2019 Mar 20]. Available from: https://www.
gemeinsames-krebsregister.de/atlas/atlas.html.
Association of Population Based Cancer Registries in Ger-
many. GEKID-Atlas [cited 2019 Mar 20]. Available from:
https://atlas.gekid.de/CurrentVersion/atlas.html.

Federal Agency for Cartography and Geodesy (BKG). Admi-
nistrative areas [cited 2018 Jul 7]. Available from: http://
www.geodatenzentrum.de/geodaten/gdz_rahmen.gdz_
div?gdz_spr=deu&gdz_akt_zeile=5&gdz_anz_zeile=1&gdz_
unt_zeile=0&gdz_user_id=0.

Tizek L, Schielein M, Riath M, Stander S, Pereira MP, Eberlein
B, et al. Influence of climate on geographic pruritus internet
searches: a retrospective analysis of Google searches in 16
German cities; 2019 [cited 2019 Mar 20]. Available from:
https://preprints.jmir.org/preprint/13739.

Ludgate MW, Sabel MS, Fullen DR, Frohm ML, Lee JS, Couper
MP, et al. Internet use and anxiety in people with melanoma
and nonmelanoma skin cancer. Dermatol Surg 2011; 37:

www.medicaljournals.se/acta

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

1252-1259.

Quatresooz P, Piérard-Franchimont C, Piérard GE. Space-
time clustering and seasonality in diagnosing skin cancers in
Wallonia (south-east Belgium). Dermatology (Basel) 2008;
217: 48-51.

Garside R, Pearson M, Moxham T. What influences the uptake
of information to prevent skin cancer? A systematic review
and synthesis of qualitative research. Health Educ Res 2010;
25: 162-182.

Diepgen TL. New developments in occupational dermatology.
J Dtsch Dermatol Ges 2016; 14: 875-889.

Hommel T, Szeimies R-M. Aktinische Keratosen. Hautarzt
2016; 67: 867-875.

Stratigos AJ, Forsea AM, van der Leest RJT, Vries E de, Na-
gore E, Bulliard J-L, et al. Euromelanoma: a dermatology-led
European campaign against nonmelanoma skin cancer and
cutaneous melanoma. Past, present and future. Br J Dermatol
2012; 167 Suppl 2: 99-104.

Zink A, Tizek L, Schielein M, Béhner A, Biedermann T, Wild-
ner M. Different outdoor professions have different risks - a
cross-sectional study comparing non-melanoma skin cancer
risk among farmers, gardeners and mountain guides. J Eur
Acad Dermatol Venereol 2018; 32: 1695-1701.

Zink A, Hansel I, Rotter M, Spinner CD, Bohner A, Biedermann
T. Impact of gliding on the prevalence of keratinocyte carci-
noma and its precursors: a cross-sectional study among male
pilots in Bavaria. Acta Derm Venereol 2017; 97: 393-394.
Zink A, Koch E, Seifert F, Rotter M, Spinner CD, Biedermann
T. Nonmelanoma skin cancer in mountain guides: high
prevalence and lack of awareness warrant development of
evidence-based prevention tools. Swiss Med Wkly 2016;
146: w14380.

Kis A, Augustin M, Augustin J. Regional healthcare delivery
and demographic change in Germany - scenarios for der-
matological care in 2035. J Dtsch Dermatol Ges 2017; 15:
1199-1209.

Statistisches Bundesamt. Migration. Integration. Regionen:
Auslanderanteil; 2018 [cited 2018 Dec 13]. Available from:
https://service.destatis.de/DE/karten/migration_integra-
tion_regionen.html.

33



Publication II: Regional differences in medical needs and care for skin cancer

across Bavaria: confronting the gap

Tizek L, Schielein MC, Berger U, Seifert F, Biedermann T, Boéhner A et al. Regional
differences in medical needs and care for skin cancer across Bavaria: confronting the gap. Eur

J Dermatol 2020.
European Journal of Dermatology

InCites Journal Citation Reports 2019

Impact factor: 2.782 Ranking: 23/68 (Dermatology)

34



doi:10.1684/¢jd.2020.3752

Clinical report

Linda TIZEK!?

Maximilian C. SCHIELEIN!-2
Ursula BERGER?

Florian SEIFERT?

Tilo BIEDERMANN!
Alexander BOHNER!
Alexander ZINK!

! Technical University of Munich, School of
Medicine, Department of Dermatology and
Allergy, Biedersteinerstr. 29, 80802 Munich,
2 Ludwig-Maximilians University Munich,
Institute for Medical Information
Processing, Biometry and Epidemiology
(IBE), Marchioninistr. 15, 81377 Munich,

3 Hautiirzte Oberland, Tegernseerstr. 3,
83703 Gmund, Germany

Reprints: Alexander Zink
<alexander.zink @tum.de>

Article accepted on 21/12/2019

Eur J Dermatol 2020; xx(x): 1-8

Regional differences in medical needs and care
for skin cancer across Bavaria: confronting the

gap

Background: The management of keratinocyte carcinoma (KC) and
actinic keratosis (AK) as well as the number of dermatologists differ
across the Bavarian counties in Germany. Objectives: To determine
regions with low utilization rates of dermatological care and a high
medical need due to AK and KC burden. Materials and methods: A
cross-sectional study of 2,483 people was carried out during the Munich
Oktoberfest in September 2016. Participants from urban, semi-urban and
rural areas completed a questionnaire and received a medical examina-
tion on site by dermatologists. Results: The rate of previous skin cancer
screening and previous treatment by dermatologists ranged from 18.8%
to 58.6% and from 34.3% to 75.4% for all regions, respectively. Over
60% of people living in the environs or rural areas would consult a derma-
tologist first if they found a visible skin condition. Thus, people living in
urban areas were twice as likely as people living in rural areas to consult
a dermatologist first (odds ratio=2.16; 95% CI: 1.38-3.39). Comparing
the three different locations, dermatologists detected the highest AK bur-
den among people living in rural areas (27.3% of the participants) and
the highest KC burden among people living in urban areas (3.4% of the
participants). Conclusion: In rural areas, a high AK burden coupled with
a low utilization rate of dermatological care was observed. To effectively
address these problems, a broader implementation of alternative medical
resources, such as teledermatology, might improve access to health care.

Key words: keratinocyte carcinoma, actinic keratosis, dermatologists,
Bavaria, Germany, care, burden, urban, rural

carcinoma (BCC) and squamous cell carcinoma

(SCC), are the most common types of cancer
worldwide, and the incidence of KC has continued to
increase over many years [1-4]. In Germany, the mean
age-standardized KC prevalence was 1,708.2 +398.0 per
100,000 individuals in 2015, which represents an increase
of 52.0% compared with that in 2009 [5]. The prevalence
of actinic keratosis (AK), which is a precursor of SCC, is
higher, and ranges from <1% to >60% depending on, for
example, age, gender, or profession [5-9]. Outdoor workers
who experience high levels of occupational sun exposure
are at an increased risk of developing AK and KC [10-13].
Although primary or secondary prevention measures can
reduce the burdens [4, 14], problems exist regarding their
implementation [15, 16]. For example, the usage of pre-
ventative measures, including the use of sunscreen, is not
very common among outdoor workers [17-19]. Moreover,
in relation to problems associated with health care uti-
lization, regional variations exist between urban and rural
areas regarding physician-patient ratios and the availability
of dermatological services [20, 21]. While access to pri-
mary care is similar in urban and rural areas of Germany
[22-24], people living in urban areas are more likely to

I ; eratinocyte carcinomas (KC), including basal cell
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consult specialists [20, 25]. The Bavarian Association of
Panel Doctors (KVB) is responsible for the needs-based
contractual medical care based on statutory health insur-
ance by the state of Bavaria in southern Germany [26].
Bavaria comprises 79 planning areas in which the number
of dermatologists is determined based on physician-patient
ratio. However, considerable differences exist regarding the
number of dermatologists across Bavaria, and there are
areas with an excessive number of dermatologists (>110%),
for example, Miesbach county (251.2%), and areas where
there are extreme shortages (<110%), for example, Wei-
den/Neustadt an der Waldnaab county (58.4%) [26].
Describing and analysing regional variations is important
for detecting differences in the burden of skin cancer and
for the implementation of suitable treatment that complies
with the guidelines [27]. As KC and AK are not reported in
cancer registries [4, 28], and the KVB data do not indicate
that urban areas of Bavaria have more dermatologists than
the environs or rural areas in general [26], this study aimed
to determine the level of awareness of KC and AK among
and the medical needs of an unreferred population living in
different areas of Bavaria, based on a skin cancer screening
and questionnaire that was completed at the unconventional
setting of the Munich Oktoberfest.
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Methods

Study population

From 17 to 25 September 2016, a cross-sectional study was
performed during the “Bavarian Central Agricultural Festi-
val” (Bayerisches Zentral-Landwirtschaftsfest [ZLF]) [29].
The ZLF takes place every four years as part of the Munich
Oktoberfest. It is one of the largest trade fairs in Germany.
Around 300,000 people from across Germany attend the
festival, especially those from Bavaria. In conjunction with
the German “Social Insurance for the Agricultural Profes-
sion” (Sozialversicherung fiir Landwirtschaft, Forsten und
Gartenbau), all visitors were offered free health examina-
tions (e.g. skin cancer screening, hearing test) [29, 30].
All participants completed a self-administered, paper-
based, 23-item questionnaire, with the study team being
available for assistance. Whenever possible, questions were
based on validated questionnaires [13, 17, 18]. The ques-
tions assessed sociodemographic characteristics, overall
health awareness and whether participants had a skin dis-
ease such as atopic dermatitis, psoriasis, skin cancer, or
urticaria. With regards to the health services utilized, the
participants were asked if they had undergone skin cancer
screening previously or if they had ever been to a derma-
tologist. Participants were also asked whether they would
initially consult a general practitioner (GP), dermatologist,
or other (e.g. pharmacist) if they had a visible skin condition.
The postal codes reported were used to identify the areas
in which the participants lived. When examining regional
differences, only areas within the state of Bavaria were con-
sidered, because the vast majority of the participants lived
in Bavaria. Areas (n = 35) in which at least 30 of the partic-
ipants lived were eligible for further analyses to determine
regional differences. To assess whether differences exist
regarding health care utilization across Bavaria, all of the
Bavarian areas analysed were categorized into three types:
(1) urban areas (cities with at least 100,000 inhabitants); (2)
environs (urban areas with at least 50% of the inhabitants
living in medium-sized towns [20,000-99,999 inhabitants]
or areas with at least 150 inhabitants/km?); and (3) rural
areas (sparsely populated rural areas with less than 50% of
the inhabitants living in medium-sized towns or less than
100 inhabitants/km?). The categories were chosen in accor-
dance with the criteria from the German Federal Institute
for Research on Building, Urban Affairs and Spatial Devel-
opment and from a previous study [20, 31]. Data on the
number of dermatologists in each area was obtained from
the KVB [26].

After completing the questionnaire, (volunteering) par-
ticipants attended a skin examination by three trained
dermatologists on-site using a dermatoscope in separate
examination cabins. As AK and KC mainly occur on sun-
exposed areas, the screening focused on these areas, such as
the head, and took around ten minutes. For participants who
indicated that they had a conspicuous skin condition else-
where, the whole body was inspected, which extended the
examination time. All findings were carefully recorded on a
documentation form and the affected participants received
written recommendations for medical treatment from a
local dermatologist.

The study was approved by the ethics committee at the
Medical Faculty of the Technical University of Munich

2_

(Reference 385/165s). All individuals provided written
informed consent prior to study participation and had to
be >18 years old to participate in the study.

Statistical analyses

Descriptive data were generated for all variables. To
examine differences within the study population, one-way
analysis of variance (ANOVA) was applied for continuous
variables and the Pearson’s chi-squared test was used to
evaluate the categorical variables. The proportion of peo-
ple who had undergone skin cancer screening previously,
the proportion of people who would initially consult a GP
or a dermatologist, and the burden of AK and KC were
estimated for each area that had at least 30 participants and
95% - Bootstrap confidence intervals (CI) were calculated
(1,000 samples).

Univariate and multiple mixed effects logistic regression
modelling using type of area as random effect were applied
to assess the factors that influence people’s decisions
whether to consult a dermatologist first in the event of
a conspicuous skin condition. In this analysis, age, gen-
der, the type of profession (outdoor or indoor), the area
type (urban, environs, or rural), previous knowledge about
skin cancer, a medical history of skin cancer, previous skin
cancer screening, previous treatment by a dermatologist, a
participant’s self-disclosure about being affected by a skin
disease at study examination, and the number of derma-
tologists in the area (<110% or >110%) were selected as
explanatory variables. These variables were chosen on the
basis of the literature and logical amendment [20, 25, 32].
Significant factors were selected in backward selection and
adjusted odds ratios (ORs) were calculated together with
95% Cls. Additional fixed-effects logit models were used
to investigate associations with the occurrence of AK and
KC, respectively, using the same risk factors as before.
Epi Info™ (Centers for Disease Control and Prevention,
Atlanta, USA) was used for data digitalization. All data
were entered twice and were subsequently assessed for
discrepancies. If discrepancies existed, the source data
were accessed and amended as necessary. The corrected
data were imported into IBM®SPSS® Statistics 24 (IBM
Corporation, Armonk, NY, USA) and R (R Studio Inc.,
Boston, MA, USA) for data management and statistical
analyses. Spatial analyses were performed using a geo-
graphic information system (QGIS 2.14.22; QGIS.ORG,
Griit, Switzerland) and geodata from the German Fed-
eral Agency for Cartography and Geodesy [33] which
describe the administrative boundaries. The analyses were
performed using the data available.

Results

Based on their postal codes, the participants lived in
145 areas across Germany (supplementary figure 1). This
study included 2,483 individuals living in Bavaria (54.7%
females) with amean age of 51.8 &= 15.2 years (range: 18-90
years). The participants lived in 89 of the 96 Bavarian areas,
with most of the people living in the environs (65.1%). No
significant differences were evident regarding age or gender
within the area types. However, the proportion of outdoor
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Table 1. Comparison of selected characteristics of people living in urban areas, the environs or rural areas within Bavaria

(n=2,483).
Total Urban areas?® Environs” Rural areas®
(n=2,483) (n=152) (n=1,617) (n=714)
Age
Mean age + SD 51.8+15.2 49.6 +16.6 519+ 154 52.1+14.7, p=0.255¢
Gender
Female 1,358 (54.7%) 93 (61.2%) 892 (55.2%) 373 (52.2%), p=0.190°
Male 1,125 (45.3%) 59 (38.8%) 725 (44.8%) 341 (47.8%)
Profession
Farmer 1,346 (54.2%) 7 (4.6%) 918 (56.8%) 421 (59.0%), p < 0.001¢
Other type of outdoor 156 (6.3%) 7 (4.6%) 105 (6.5%) 44 (6.2%)
worker 910 (36.6%) 125 (82.2%) 551 (34.1%) 234 (32.8%)
Indoor worker 71 (2.9%) 13 (8.6%) 43 (2.7%) 15 (2.1%)
Not reported
Hours spent outside per working day
Summer: 59+3.6 37+£33 59+35 6.443.6,p<0.001¢
mean £ SD 3.8+29 22422 3.8+29 4.1 i2.9,p<0.001d
Winter:
mean £ SD
Previous skin cancer screening
No 1,441 (58.0%) 74 (48.7%) 919 (56.8%) 448 (62.7%), p=0.001¢
Yes 997 (40.2%) 75 (49.3%) 666 (41.2%) 256 (35.9%)
Not reported 45 (1.8%) 3(2.0%) 32 (2.0%) 10 (1.4%)
Previous treatment by a dermatologist
No 1,055 (42.5%) 50 (32.9%) 673 (41.6%) 332 (46.5%), p=0.005¢
Yes 1,373 (55.3%) 99 (65.1%) 907 (56.1%) 367 (51.4%)
Not reported 55 (2.2%) 3 (2.0%) 37 (2.3%) 15 (2.1%)
Choice of initial contact if participant had
a visible skin condition
GP 1,507 (60.7%) 60 (39.5%) 979 (60.5%) 468 (65.5%), p < 0.001¢
Dermatologist 767 (30.9%) 79 (52.0%) 495 (30.6%) 193 (27.0%)
Other 55 (2.2%) 4 (2.6%) 36 (2.2%) 15 (2.1%)
Not reported 154 (6.2%) 9 (5.9%) 107 (6.6%) 38 (5.3%)
Participant’s self-disclosure about a skin
disease at the time of the study
No 2,004 (80.7%) 124 (81.6%) 1,297 (80.2%) 583 (81.7%), p=0.697¢
Yes 384 (15.5%) 22 (14.5%) 259 (16.0%) 103 (14.4%)
Not reported 95 (3.8%) 6 (3.9%) 61 (3.8%) 28 (3.9%)

SD: standard deviation
¢ Cities with at least 100,000 inhabitants
b Urban areas and rural areas with signs of agglomeration

¢ Sparsely populated rural area
d

p value (ANOVA) based on comparison between urban areas, the environs and rural areas

¢ p value (Chi®-test) based on comparison between urban areas, the environs and rural areas

workers was significantly higher in the environs (56.8%)
and rural areas (59.0%) (table 1).

Regional comparisons regarding health care
utilization

The overall participation rate in prior skin cancer screen-
ing was 40.2%, which was slightly higher among females
(42.2%) than males (37.7%). The skin cancer screening
utilization rates varied according to region, and ranged
from 58.6% (Bootstrap 95% CI: 41.4-75.9) in the environ
Dingolfing-Landau to 18.8% (Bootstrap 95% CI: 8.3-31.3)
in the environ Unterallgdu (Figure 1A and supplementary
table 1).

The proportion of people with a previous treatment by
a dermatologist ranged from 34.4% (Bootstrap 95% CI:
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20.0-48.6) in the rural area Straubing-Bogen to 75.4%
(Bootstrap 95% CI: 64.9-86.0) in the environ Ebersberg
(figure 1B). Over 60.0% of the participants from the envi-
rons and rural areas responded that they would seek medical
assistance from a GP first if they had a visible skin con-
dition. In the environ Dingolfing-Landau, even more than
80% would consult a GP first (supplementary table 1).
People living in urban areas were twice as likely as peo-
ple living in rural areas to consult a dermatologist first
(OR=2.16, 95% CI: 1.38-3.39). In general, people with
a medical history of skin cancer were most likely to
consult a dermatologist first (OR=3.84, 95% CI: 2.41-
6.27), whereas males were least likely (OR =0.60, 95% CI:
0.48-0.74) (table 2).

A total of 15.5% of the participants responded to be affected
by a skin disease at the time of the study (table 1).

— 3 —
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1 Regensburg
2 Kelheim

3 Dingolfing-Landau
4 Dachau

5 Fiirstenfeldbruck
6 Munich (city)
7 Munich

Screening
[ n/a

3 <30%
330-40%
0 40 - 50%
> 50%

1 Ebersberg
2 Miesbach

Dermatologist
[ n/a

1 <50%

2 50-60%
= 60 - 70%
m > 70%

Figure 1. Percentage of people with previous skin cancer screening (A) and previous treatment by a dermatologist (B) according

to areas in which at least 30 of the study participants lived (n=

Table 2. Factors related to the decision to directly consult a
univariate and multiple mixed logistic regression).

35).

dermatologist for a conspicuous skin condition (results based on

Variable Univariate Multiple
OR 95% CI OR? 95% CI

Age 1.00 0.99 - 1.00 - -
Gender (reference: female) 0.50 0.42 - 0.60 0.60 0.48 - 0.74
Profession (reference: indoor) 0.46 0.38 - 0.55 0.63 0.50-0.79
Area type (reference: rural)
Urban 3.09 2.14 - 2.16 1.38 - 3.40
Environs 1.22 4.48 1.05 0.83 - 1.31

1.01 -

1.49
Knowledge about KC or AK 1.97 1.64 - 2.38 1.25 1.01 - 1.56
Medical history of skin cancer 6.39 4.29-9.72 3.84 241-6.27
Previous skin cancer screening 2.90 2.42-347 1.84 1.48 -2.29
Previous treatment by a dermatologist 4.15 3.41-5.08 2.66 2.13-3.35
Self-disclosure about a skin disease at study examination 1.89 1.50-2.37 1.37 1.05-1.78
Number of dermatologists (reference: <110%) 1.20 091 - 1.57 - -

OR: Odds ratio; CI: confidence interval. Significant results are presented in bold
¢ Age and the number of dermatologists in the area (<110% or >110%) were not selected as significant factors based on the backward selection

algorithm

Clinical examination
Overall, 2,368 individuals (95.4%) also underwent skin

cancer screening on-site, with no significant differences in
mean age or proportion of females between participants and

4_

non-participants. Dermatologists diagnosed AK in 25.5%
of the participants (21.5% from urban areas, 27.2% from
the environs, and 27.3% from rural areas). The highest
AK burden was observed among people from the envi-
ron Munich (43.6%; Bootstrap 95% CI: 30.9-56.4) and the
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1 Dingolfing-Landau
2 Munich

AK

[ n/a
1<20%
=20 -30%
= 30 - 40%
> 40%

1 Neustadt a.d.
Aisch-Bad Windsheim
2 Ansbach

3 Cham

4 Pfaffenhofen
5 Weilheim-
Schongau

Figure 2. Burden of actinic keratosis (A) and keratinocyte carcinoma (B) in Bavarian areas in which at least 30 of the study

participants lived (n=35).

rural area HaBberge (44.4%; Bootstrap 95% CI: 22.2-66.7)
(figure 2A, supplementary table I). Being male (OR =3.86,
95% CI: 3.07-4.84), having a medical history of skin cancer
(OR=4.70,95% CI: 2.94-7.53), and older age (OR=1.10,
95% CI: 1.09-1.10) were associated with a higher risk of
AK (table 3).

In total, KC was diagnosed in 2.7% of participants (3.4%
from urban areas, 2.9% from the environs, and 2.5% from
rural areas). The highest KC burden was observed in the
rural area Cham (6.3%; Bootstrap 95% CI: 0.0-15.6), fol-
lowed by the rural area Ansbach (5.6%; Bootstrap 95% CI:
0.0-13.9) (figure 2B, and supplementary table I). Like AK,
a higher risk was associated with male gender (OR =2.04,
95% CI: 1.19-3.51) or older age (OR =1.06, 95% CI: 1.03-
1.08) (table 3).

Discussion

This study compared the utilization of dermatological care
and needs associated with skin diseases across areas of
Bavaria. Nearly two thirds of people living in rural areas
would consult a GP first. At the same time, AK burden was
detected to be highest in rural areas.

Considerable regional differences were apparent regarding
the utilization rates of skin cancer screening, with low-
est rates observed among people living in rural areas. The
different rates might be associated with differences in the
number of dermatologists across the areas [26, 32]. Previ-
ous findings showed that 80% of people who had undergone
prior skin cancer screening had been assessed by a derma-
tologist during their last examination [34]; a lower number

EJD, vol. xx, n° x, xx-xx 2020

of dermatologists might make it more unlikely for people to
attend these health examinations. Another explanation for a
lower participation rate in rural areas might be due to a high
proportion of outdoor workers, who were shown to have a
low utilization rate of skin cancer screening [12, 17, 18].

Furthermore, people living in urban areas are more likely
to seek specialist medical assistance [20, 25]. Similarly, we
found that people living in urban areas were twice as likely
as people living in the environs to consult a specialist ini-
tially. Yet, over three quarters of the participants in some of
the areas indicated that they would visit a GP first if they had
a visible skin condition. In another study, younger people
and females were more likely to consult a specialist [25].
Although this study’s findings did not reveal an association
with the number of dermatologists, it was assumed that
visits to dermatologists were somewhat related. In “Lower
Bavaria”, in particular, some regions have shortages of der-
matologists [26], and it is anticipated that the number will
continue to deteriorate [32]. Thus, it might be important
to consider alternative means of healthcare delivery and to
identify people’s specific medical needs using, for exam-
ple, telemedicine or internet search analyses [4, 32, 35].
Teledermatology could help to lower the barrier associated
with long distances, however, people seemed unaware of
the benefits as only 32.3% of people living in rural areas
were willing to use teledermatology [36]. Accordingly, to
improve health care access in rural areas, not only in Bavaria
butalso across Germany, broader implementation is needed.
In line with other studies, older people and males had a
higher risk of AK [5-9]. The univariate analysis indicated
that the AK burden is higher in the environs and rural areas,
which might be due to a high proportion of outdoor workers
in this study [12, 16]. Although we did not find a significant
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Table 3. Factors associated with the occurrence of AK and KC (based on fixed-effects logit regression).

Variable AK KC
Univariate Multiple Univariate Multiple

OR 95% CI OR? 95% CI OR 95% CI OR? 95% CI
Age 1.10 1.09-1.10  1.09 1.08-1.10 1.07 1.05-1.09 1.06 1.03 - 1.08
Gender (reference: female) 4.22 3.47-5.15 3.70 2.95-4.65 2.36 1.43-4.00 191 1.12 - 3.34
Profession (reference: indoor)  2.40 1.95-2.98 - - 1.81 1.04-3.31 - -
Area type (reference: rural)
Urban 0.68 0.44-1.05 - - - 1.38 0.45-3.54 - - -
Environs 0.99 0.81-1.22 - 1.18 0.68-2.13 -
Knowledge about KC or AK  1.14 0.95-1.38 - - 1.51 0.90-2.63 - -
Medical history of skin 6.99 4.70-10.58 4.39 2.77-7.09 3.62 1.70-7.01 - -
cancer
Previous skin cancer 1.32 1.10-1.59 - - 1.74 1.06-2.87 - -
screening
Previous treatment by a 1.16 0.96-1.40 - - 1.22 0.74-2.06 - -
dermatologist
Self-disclosure about a skin 1.12 0.87-1.44 - - 0.86 0.39-1.67 - -
disease at study examination
Number of dermatologists 0.88 0.67-1.16 - - 0.98 0.49-2.25 - -
(reference <110%)

OR: odds ratio, CI: confidence interval. Significant results are presented in bold
@ Profession, area type, knowledge about KC or AK, previous skin cancer screening, previous treatment by a dermatologist, self-disclosure about presence
of a skin disease, and the number of dermatologists in the area (<110% or >110%) were not selected as significant factors based on the backward

selection algorithm

association between KC burden and area types, the univari-
ate analysis indicated a higher burden among people living
in urban areas. This finding concurs with the results from
a previous study that was based on the prevalence of KC
according to treatment, and showed that the prevalence was
higher in urban regions in general [21]. In one study, the
Bavarian areas of Ansbach, Erding, Giinzburg, and Bercht-
esgardener Land had considerably higher rates of KC than
expected [5]. Despite a small number of study participants
living in various areas, our real-world data show some simi-
larities with these secondary data since a higher burden was
detected among people living in Ansbach and Erding.

There are some study limitations. The study was performed
at the ZLF, hence, there was a potential for a selection
bias. In general, older, sick, and disabled people might have
been less likely to visit the festival. The ZLF participants’
mean age was slightly higher compared to that of the gen-
eral population (urban: 49.6 vs. 41.8 years; environs: 51.9
vs. 43.3 years; rural: 52.1 vs. 44.3 years, relative to the
general population [37]) because people had to be >18
years to participate in the study. Moreover, people who
had higher levels of health awareness or females might
have been more likely to participate in the study. This
might explain the higher proportion of female participants
compared to that in the general population (urban: 61.2%
vs. 48.8%; environs: 55.2% vs. 50.0%; rural: 52.2% vs.
49.8%, relative to the general population [37]). Although
participants had unlimited time to complete the question-
naire, a bias due to individuals’ recall, response or desire
to complete the questionnaire was possible as we used a
self-administered questionnaire. To analyse the differences
among the Bavarian areas, all areas with at least 30 partici-
pants were considered. The low numbers of people in some

((g—

areas might have led to under- or over-estimation of the
respondents’ actual health behaviour and disease burden.
Due to the specific study population, study results might
be limited in their representation of the whole Bavarian
population, however, the mixed models used could help to
identify associated factors. As there were also considerable
differences in the number of participants from the areas,
Bootstrap 95% CI was calculated to partly address this
problem. Moreover, given that the participants who were
considered to have AK and KC did not undergo histolog-
ical confirmation of their diagnoses, the AK and KC rates
may have been further overestimated.

Conclusion

Despite these limitations, this large study population that
comprised 2,483 people from 89 Bavarian areas has pro-
vided a comprehensive insight into regional differences in
healthcare utilization and medical needs associated with
skin cancer. Given that a higher AK burden was consistently
found in rural areas, the study’s findings emphasize the
importance of improving access to health services and peo-
ple’s knowledge to ensure that they can benefit from early
detection and treatment. To improve people’s knowledge,
it would be useful to investigate medical care requirements.
Thus, it might be important to consider alternative means of
healthcare delivery and to identify specific medical needs
using, for example, telemedicine or internet search analy-
ses, to address the issue of increasing shortages of medical
specialists in rural areas. l
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Abstract

Background Keratinocyte carcinoma (KC) is an increasingly important public health problem with an especially high
prevalence in outdoor workers. In contrast to other occupations, foresters spend most of their outdoor time under the
shade of trees.

Objectives We aimed to compare the unique sun exposure patterns and sun protection behaviour of foresters with
those of other outdoor workers and their relation to the KC risk.

Methods In July 2018, a cross-sectional study was conducted at an international forestry fair using a questionnaire
about health awareness and skin cancer screening by dermatologists to assess the prevalence of KC.

Results A total of 591 participants (78.7% male; mean age 46.8 + 16.2 years) including 193 foresters were enrolled.
Of all foresters, 72% experienced sunburns (solar erythema) within the past year and 50% of them experienced the worst
sunburn during work. Foresters were most likely to often/always wear protective clothes (29.0%) but were least likely to
often/always avoid midday sun (23.8%) and stay in the shade (31.1%). Having an outdoor profession or spending hours
outside for leisure was negatively associated with sun protection. Skin examination revealed an overall KC prevalence of
16.7%, with 16.5% of foresters being affected.

Conclusion Despite being protected by trees, the risk of KC for foresters is comparable to that of other professional
groups. Shade alone may not provide sufficient protection. Additional sun protection measures are necessary.
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Introduction

Keratinocyte carcinoma (KC) includes basal cell carcinoma
(BCC), squamous cell carcinoma (SCC) and actinic keratosis
(AK) as a precursor of SCC. Due to worldwide climate change,
KC is an increasingly important public health problem."™ A
worldwide rise in incidence and prevalence figures has been
reported over the years.>™® A particularly high prevalence has
been noted in studies including a large proportion of outdoor
workers.”" Due to their occupational exposure to ultraviolet

JEADV 2020

radiation (UVR), outdoor workers are at a generally elevated risk
for skin cancer; therefore, multiple AK and SCC cases have been
established as occupational diseases in Germany since 2015.'%"
Because of the heterogeneity among outdoor groups, differences
in risk factors such as occupational sun exposure and related sun
protective behaviours among various outdoor professions must
be considered when examining the KC burden.>™"”

There is broad evidence indicating that the KC burden can be

lowered by behavioural changes such as adequate sun protection

© 2020 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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measures. %29 On an individual level, it has been reported
that some outdoor workers are unaware of their personal risk
and do not sufficiently protect themselves.'®*"** On a popula-
tion level, studies attributed inadequate usage of sun protection
to unfavourable working conditions, such as dusty environments
for farmers or absence of shade for roofers.”>** Essentially, one
measure alone might not provide sufficient protection from
UVR exposure. For example, when seeking shade, people often
assume that their skin is fully protected; however, shade usually
does not block UVR from all angles, and different types of shade
vary regarding their protective efficacy.”>>*

In addition to primary prevention, the utilization of sec-
ondary prevention is essential to lower the KC burden by early
detection and adequate treatment. However, there are consider-
able differences in the health awareness of some outdoor profes-
sionals.!%?? Consequently, to assess and lower the KC burden, it
is necessary to investigate the heterogeneous group of outdoor
workers regarding their occupational UVR exposure and their
usage of preventive measures. Several studies have examined
outdoor workers in general or farmers in particular,zz’27‘28 but
further occupation-specific studies on high-risk groups such as
foresters are missing. Because foresters spend most of their work
days in the forest, their UVR exposure is somewhat limited by
the shade of trees. Accordingly, foresting is an outdoor profes-
sion with a unique UVR pattern compared to the majority of
other outdoor professions. However, shade has received limited
attention in terms of its protection ability in the current litera-
ture and foresters have never been assessed in this regard.

Therefore, our study aimed to examine foresters as an out-
door profession with unique UVR exposure and assess their sun
protection behaviours, health awareness, and prevalence of KC
and other skin diseases in comparison with that of other out-
door professionals and indoor workers. In analogy to a previous
study in farmers recruited from an agricultural fair,"" we took
the opportunity of the international forestry fair in Munich to
cover numerous outdoor workers from various professional
backgrounds and geographic regions.

Methods

From 18 to 22 July 2018, a cross-sectional study was performed
at the International Key Trade Fair for Forestry and Forest Tech-
nology (INTERFORST), a fair that takes place every 4 years in
Munich, Germany. As part of a public health campaign orga-
nized by the German Social Insurance for Agricultural Profes-
sions (‘Sozialversicherung filir Landwirtschaft, Forsten und
Gartenbau’), a skin examination comparable to that used for a
previous study was offered."’ The study was approved by the
ethics committee of the Medical Faculty of the Technical
University of Munich (reference 126/18 s). The inclusion criteria
were that participants had to be 18 years or older, had to pro-
vide written informed consent, and had to be able to complete a
German questionnaire.

JEADV 2020

Study questionnaire

A self-administrated questionnaire including 43 questions was
used to assess age, gender, education and type of profession of
the participants. The worker status of the participants in terms
of outdoor and indoor work was obtained by the questions of
how many hours they spent outside during working days and
leisure time during summer and winter and whether their work
was mainly outside, equal-parts-outdoor-and-indoor or mainly
inside. Participants who indicated working more than 50% of
work hours inside were classified as indoor workers.?® Foresters,
farmers and other outdoor workers (e.g. gardeners, construction
workers) represented mainly outdoor workers. Additionally,
people were asked about their 12-month prevalence of sunburns
and sun-safety behaviour as follows: “‘When staying outside, how
often do you: (i) use sunscreen; (ii) avoid midday sun; (iii) wear
a hat; (iv) wear protective clothes; (v) wear sunglasses; and (vi)
stay in the shade?’. The responses were ranked using a 5-point
Likert scale (0 = never, 1 = seldom, 2 = sometimes, 3 = often,
4 = always). Furthermore, questions covered general health
awareness such as previous skin cancer screening or treatment
by a dermatologist as well as the frequency of performing a self-
examination. Questions also addressed individual problems
regarding dermatological care such as being not good at examin-
ing their own skin for changes. People were also asked whether
they were currently having (point prevalence) or if they had pre-
viously had (lifetime prevalence) any skin disease, which disease
they had, who diagnosed the disease, and which symptoms they
had. The questionnaire was based on validated items, wherever
possible, and reviewed independently by five scientists experi-

enced in dermatology, public health and statistics.'"2*2%2728

On-site skin cancer screening

After completing the questionnaire, participants who volun-
teered to undergo skin cancer screening on-site by trained der-
matologists in a separate protected examination cabin. As KC
mainly occurs on sun-exposed areas, the examination mainly
focused on these areas such as upper extremities and head; how-
ever, if participants reported conspicuous skin lesions on other
body parts, then a full-body skin examination was performed.
All screening results were recorded on a documentation form,
and individuals with abnormal findings were referred to their
local dermatologists for further examination.

Statistical analysis
After descriptive analyses, the main outcomes were categorized
into four professional groups, that is foresters, farmers, other
outdoor workers and indoor workers. The groups were com-
pared for categorical variables by Pearson’s chi-square test and
for continuous variables by Student’s -test and one-way analysis
of variance (anova) with Bonferroni post hoc.

To assess sun-safety behaviour, a relative sun protection sum
was calculated by summarizing scores of the six sun protection

© 2020 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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measures (e.g. never = 0, always = 4) and then dividing by the
number of given answers. Consequently, the lowest possible
value was zero (never used any sun protection measures), and
the highest value was four (always used all sun protection mea-
sures). The association between the sun protection score and
possible determinants was quantified by univariate and multi-
variate linear regression analyses. Furthermore, univariate and
multivariate logistic regressions were applied to assess variables
that influenced the occurrence of KC. Significant factors
(P < 0.05) identified in the univariate model were added to the
multivariate model and were selected using backward selection
with a level of stay of 0.05. Odds ratios (ORs) and adjusted ORs
including 95% confidence intervals (Cls) were calculated.

Table 1 Study characteristics stratified by occupational groups

Questionnaire data were digitalized by L.T. using Epi Info™
(Centers for Disease Control and Prevention, Atlanta, GA,
USA). Sixty random questionnaires (10.1%) were entered twice
by M.S. as a quality control measure (an error rate of 0.5%).
These discrepancies were eliminated. All analyses were per-
formed on available data with SPSS 25 (IBM Corp., Armonk,
NY, USA).

Results

The study sample included 591 individuals (78.7% males) with a
mean age of 46.8 + 16.2 years. Besides foresters (n = 193) and
farmers (n = 84), the sample comprised other outdoor workers
(n =129) such as construction workers (n = 16), gardeners

Variable Total (n = 591) Foresters (n=193) Farmers (n = 84) Other outdoort (n = 129) Indoor (n = 185)  P-values
n (%) n (%) n (%) n (%) n (%)
Mean age SD, years 46.7 + 16.2 46.6 + 16.3 55.6 + 15.6 46.8 + 15.9 42.8 +£ 15.0 <0.01
Gender
Female 126 (21.3) 15(7.8) 8(9.5) 32 (24.8) 71(38.4) <0.01
Male 465 (78.7) 178 (92.2) 76 (90.5) 97 (75.2) 114 (61.6)
School education level
Low (<10 years) 214 (36.1) 77 (39.9) 41 (48.8) 46 (35.7) 50 (27.0) 0.003
High (>10 years) 377 (63.7) 116 (60.1) 43 (51.2 82 (63.6) 135 (73.0)
Missing 1(0.2) 0 0 1(0.8) 0
Hours spending outdoors (per day)
Working day in summer 4.9 + 3.6 6.9 + 3.3 59 + 3.1 55+ 3.0 19+22 <0.01
Working day in winter 41 +£ 32 6.0 + 3.2 51+ 34 50+ 27 35+29 <0.01
Leisure time in summer 4.8 + 2.9 51+ 34 46 + 3.1 50+ 27 44 +22 0.069
Leisure time in winter 34 +25 35+29 3.6 +27 3.7 £ 20 3.0 £21 0.071
Working in an employment relationship
Yes 422 (71.4) 149 (77.2) 40 (47.6) 90 (69.8) 143 (77.3) <0.01
Self-employed 153 (25.9) 43 (22.3) 43 (51.2) 32 (24.8) 35(18.9)
Missing 16 (2.7) 1(0.5 1(1.2) 7 (5.4) 7 (3.8)
Do you have operational requirements for sun protection? (n = 422)
Yes 61 (14.5) 26 (17.4) 5(12.5) 14 (15.6) 16 (11.2) 0.400
Skin disease
Yes, previously 25 (4.2) 10 (5.2) 4 (4.8) 6 (4.7) 5(2.7) 0.870
Yes, recently 60 (10.1) 18(9.3) 7 (8.3) 15(11.6) 20 (10.8)
No 503 (85.1) 164 (85.0) 73 (86.9) 106 (82.2) 160 (86.5)
Missing 3(0.5) 1(0.5) 0 2(1.6) 0
Who diagnosed this skin disease? (n = 85)
General practitioner 20 (23.5) 8 (28.6) 5 (45.5) 4(19.0) 3(12.0) 0.339
Dermatologist 56 (65.9) 17 (60.7) 5 (45.5) 15 (71.4) 19 (76.0)
Self-diagnosis 4(4.7) 2(7.1) 1(9.1) 0 1(4.0)
Other 1(1.2) 0 0 1(4.8) 0
Missing 4(4.7) 1(3.6) 0 1(4.8) 2(8.0)
Did you know that KC could be an occupational disease?
Yes 169 (28.6) 57 (29.5) 21 (25.0) 40 (31.0) 51 (27.6) 0.782
No 422 (71.4) 136 (70.5) 63 (75.0 89 (69.0) 134 (72.4)

If incomplete information was available, a disclosure is made as 'missing’.

TOther outdoor workers included, for example gardeners, construction workers or in general people who spent at least half of their workday outside.

JEADV 2020
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(n = 13) and indoor workers (n = 185) including office workers
(n

winter, foresters spent significantly more hours outside during a

17) and employees (n = 14). During both summer and

typical working day than all the other groups (each P < 0.001,
Table 1, Fig. 1).

Sun protection behaviours

Figure 1 shows that foresters were most likely to experience sun-
burn within the last 12 months (71.5%) and half of them experi-
enced sunburn during work. Only 17.4% of foresters and 12.5%
of farmers reported having operational requirements for sun
protection (Table 1). Compared to other outdoor professionals,
foresters were more likely to often/always wear protective clothes
(29.0%), but they were less likely to often/always avoid midday
sun (23.8%). More than half of foresters (56.5%) indicated
never/seldom use of sunscreen (Table 2).

Overall, indoor workers had the highest sun protection scores
(1.96 £ 0.65) (Table 2). Thus, the type of profession had the
greatest negative effect on sun protection behaviours, where the
sun protection score was —0.179 lower for outdoor workers [
(95% CI) —0.179, (—0.290, —0.067), P = 0.002; Table 3].

General health awareness

The proportion without treatment by a dermatologist was high-
est among farmers (59.5%), and the proportion without skin
cancer screening was highest among foresters (62.7%). Although
67.6% of the people would prefer to have a physician examine
their skin rather than themselves, 51.9% agreed that it would be
too time-consuming for them to consult a physician regularly.
Additionally, 54.8% of all people and 54.4% of foresters particu-
larly indicated that they are not very good at checking their own
skin for changes. Therefore, 84.6% of the people indicated that

=3 Working hours spending outdoors (summer)
= Sunburn within the last 12 months
=3 Sunburn at work
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Figure 1 Average number of hours spending outdoors during
working days in summer as well as proportion of participants who
experienced at least one sunburn or experienced a sunburn at
work within the last 12 months.
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they never/seldom performed self-examination (e.g. foresters:
86.1%; indoor workers: 87.6%).

According to the participants’ self-disclosure, the point preva-
lence of any skin disease was 4.2% and the lifetime prevalence
was 10.1% (Table 1). The most common diseases were KC
(3.0%), eczema (2.4%), urticaria (1.5%), acne (1.5%) and psori-
asis (1.0%). The most mentioned disease symptoms were pruri-
tus (43.5%), dry skin (40.0%) and erythema (29.4%). For
example, for psoriasis, the most reported symptom was desqua-
mation (66.7%), whereas for eczema and urticaria, the most
reported symptom was pruritus (85.7% and 77.8%, respec-
tively).

Result of the on-site skin cancer screening by trained
dermatologists

Overall, 546 people (88.1% of foresters, 95.2% of farmers, 95.3%
of other outdoor workers and 93.5% of indoor workers) also
underwent the skin cancer screening on-site. The prevalence of
the clinical diagnosis of AK was 15.2%, that of BCC was 1.8%,
and of SCC was 0.2% among the participants, yielding an overall
KC point prevalence of 16.7%. The highest prevalence of clini-
cally diagnosed KC was found for farmers (33.8%), followed by
foresters (16.5%) (Fig. 2). The mean age of all affected individu-
als was 63.5 £ 8.9 years. Moreover, a higher prevalence was
detected in males (19.6% vs. 6.0%; P = 0.001). The univariate
analysis suggested that only age was significant after applying
multiple logistic regression models (OR = 1.13; 95% CI 1.10,
1.16) (Table S1).

According to self-disclosure, only 12 people had KC on the
day of the study, whereas the dermatologists diagnosed KC in 91
participants. The highest discrepancies between self-disclosure
and screening results were observed for farmers (1.3% vs.
33.8%) and foresters (2.9% vs. 16.5%; Fig. 3).

Skin diseases other than skin cancer diagnosed on-site
The prevalence of skin disease was 44.3% (including KC) and
34.6% (excluding KC). Dermatologists detected rosacea in 5.7%
of the participants, eczema in 3.7%, psoriasis in 0.8%, and urti-
caria in 0.2%. Similar to KC, people 60 years of age or older
more commonly had a skin disease (52.2%) than did people 50—
59 years of age (30.6%; P < 0.001) and people 18-49 years of
age (27.1%; P < 0.001). Unlike KC, a higher prevalence was
observed in females (42.7% vs. 32.4%; P = 0.04). Many people
were not aware that they had eczema or rosacea (Fig. 3).

Discussion

This study compared sunlight exposure and sun protection
behaviour of foresters with those of two other groups of outdoor
workers and a group of indoor workers. Compared to the other
groups, foresters spent more time outdoors and were more
affected by sunburns. Compared to farmers, foresters less com-
monly had KC; however, the KC prevalence of foresters was
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Table 2 Sun protection behaviour of foresters, farmers, other outdoor workers and indoor workers
Variable Total (n =591) Foresters (n =193) Farmers (n=84) Other outdoor{ Indoor (n=185) P-values
(n=129)
n (%) n (%) n (%) n (%) n (%)
Mean sun protection score + SD 1.82 £ 0.67 1.79 £ 0.65 1.59 £+ 0.65 1.81 £ 0.68 1.96 £+ 0.65 0.001
Using sunscreen
Never/seldom 287 (48.6) 109 (56.5) 52 (61.9) 63 (48.8) 63 (34.1) <0.01
Sometimes 154 (26.1) 41(21.2) 27 (32.1) 29 (22.5) 57 (30.8)
Often/always 149 (25.2) 42 (21.8) 5(6.0) 37 (28.7) 65 (35.1)
Missing 1(0.2) 1(0.5) 0 0 0
Avoiding midday sun
Never/seldom 247 (41.8) 95 (49.2) 40 (47.6) 50 (38.8) 62 (33.5) 0.001
Sometimes 150 (25.4) 50 (25.9) 21 (25.0) 40 (31.0) 39 (21.1)
Often/always 181 (30.6) 46 (23.8) 20 (23.8) 35 (27.1) 80 (43.2)
Missing 13 (2.2) 2(1.0) 3(3.6) 4(3.1) 4(2.2)
Wearing hat
Never/seldom 189 (32.0) 46 (23.8) 29 (34.5) 46 (35.7) 68 (36.8) 0.012
Sometimes 142 (24.0) 54 (28.0) 11 (13.1) 28 (21.7) 49 (26.5)
Often/always 247 (41.8) 91 (47.2) 40 (47.6) 51 (39.5) 65 (35.1)
Missing 13 (2.2) 2(1.0) 4 (4.8) 4(3.1) 3(1.6)
Wearing protective cloths
Never/seldom 306 (51.8) 80 (41.5) 46 (54.8) 75 (58.1) 105 (56.8) 0.005
Sometimes 155 (26.2) 53 (27.5) 18 (21.4) 32 (24.8) 52 (28.1)
Often/always 120 (20.3) 56 (29.0) 16 (19.0) 22 (17.1) 26 (14.1)
Missing 10 (1.7) 4(2.1) 4(4.8) 0 2(1.1)
Wearing sunglasses
Never/seldom 278 (47.0) 101 (52.3) 56 (66.7) 60 (46.5) 61(33.0) <0.01
Sometimes 122 (20.6) 38(19.7) 14 (16.7) 24 (18.6) 46 (24.9)
Often/always 184 (31.1) 50 (25.9) 12 (14.3) 45 (34.9) 77 (41.6)
Missing 7(1.2) 4(2.1) 2 (2.4) 0 2(1.1)
Seeking shade
Never/seldom 90 (15.2) 40 (20.7) 17 (20.2) 20 (15.5) 13 (7.0) <0.01
Sometimes 239 (40.4) 91 (47.2) 35 (41.7) 48 (37.2) 65 (35.1)
Often/always 254 (43.0) 60 (31.1) 29 (34.5) 61(47.3) 104 (56.2)
Missing 8 (1.4) 4(2.1) 3(3.6) 0 3(1.6)

‘+Other outdoor workers included, for example gardeners, construction workers or in general people who spent at least half of their workday outside. If incom-

plete information was available, a disclosure is made as 'missing’.

similar to that of other outdoor workers. Screening for KC
revealed serious underdiagnoses or unawareness of KC in all
professional groups.

Our findings were in accordance with previous studies that
working in an outdoor profession was negatively associated with
1618202129 Although
reported that approximately 80% of outdoor workers agreed

UVR protection behaviours. studies

that their risk of developing KC is increased when they are not

21,22 . .
several studies reported inadequate

protected from the sun,
usage of sun protection measures.'”'®'®?! Data reported for
Germany indicated that regular usage of sunscreen among out-
door workers was 27.7% in general, and 18.8%, 38.6%, 46.1%
among farmers, roofers and gardeners, respectively.”> As the first
study examining a large sample size of foresters, we found that

only one-fifth of foresters often/always used sunscreen when

JEADV 2020

outside. In line with the literature,'®'¢*?

wearing a hat was the
most prevalent sun protection measure and nearly half of the
foresters often/always wore a hat. Although foresters tended to
use sun protection more often compared to farmers, there was
still a large proportion of foresters with inadequate protection
behaviours. One reason may be that foresters generally spend
many hours outside, but they are somewhat protected by the
shade of trees when working in the forest; therefore, they might
not understand the need to use additional sun protection mea-
sures. However, the protectiveness of shade largely depends on
the type of shade, the size of the structure providing shade, and
the distance of the structure from the person.”® There is almost
no evidence of the protectiveness of shade provided by trees in
the context of KC prevention,*® but many shade structures were
found to damaging UVR

inadequately protect against
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Table 3 Mean sun protection score as well as associated factors detected in the univariate and multiple linear regression in the whole

study sample (n = 591)

Age
Gender
Female
Male
Education
Low
High
Profession
Indoor
Outdoor
Hours spent outside. ..
Working day summer
Working day winter
Leisure summer
Leisure winter
Medical history of skin cancer
No
Yes

Mean scoref

1.95 + 0.69
1.78 4+ 0.66

1.76 + 0.64
1.85 & 0.68

1.96 + 0.65
1.76 &+ 0.67

1.82 £+ 0.66
2.05 + 0.67

Knowing that KC is an occupational disease

Univariate

B (95% Cl), P-value

+0.001 (—0.004, 0.003), 0.848

1.00
—0.171 (—0.302, —0.040), 0.011

1.00
+0.094 (—0.018, 0.206), 0.100

1.00
—0.203 (—0.318, —0.088), 0.001

—0.033 (—0.048, —0.018), <0.001
—0.034 (—0.051, —0.017), <0.001
—0.028 (—0.046, —0.009), 0.003
—0.021 (—0.042, 0.001), 0.062

1.00
+0.238 (—0.051, 0.527), 0.107

+0.199 (0.081, 0.317), 0.01

No 1.76 £+ 0.66 1.00
Yes 1.96 + 0.67

Previous screening
No 1.76 + 0.65 1.00
Yes 1.87 + 0.68

Previous treatment by a dermatologist

+0.166 (0.057, 0.274), 0.003

+0.107 (—0.001, 0.214), 0.052

No 1.76 + 0.65 1.00
Yes 1.87 £+ 0.68

Frequency of self-examination
Seldom/never 1.77 + 0.65 1.00
Regularly 1.96 + 0.70

B, regression coefficient, Cl, confidence interval.
‘tMean value of relative the sun protection sum that was calculated by summarizing scores of six sun protection measures (0 = never, 1 = seldom, 2 = some-
times, 3 = often, 4 = always) and then dividing by the number of given answers. Consequently, the lowest possible value was zero (never used any sun pro-

+0.185 (0.063, 0.307), 0.003

Multivariate
B (95% ClI), P-value

1.00
—0.179 (—0.290, —0.067), 0.002

—0.026 (—0.044, —0.008), 0.005

1.00
+0.136 (0.029, 0.243), 0.013

1.00
+0.190 (0.070, 0.310), 0.002

tection measures), and the highest value was four (always used all sun protection measures).

exposure.”>* The fact that half of the foresters who experienced
a sunburn within the past year sustained their worst sunburn
during work suggested that the shade of trees does not provide
sufficient protection. Consequently, it is important to increase
foresters’ awareness regarding the use of additional sun protec-
tion measures. In addition to increasing awareness, more work-
place support from employers could be an important factor for
better sun protection behaviour. As previous research suggested,
lack of support has a negative effect on sun protection beha-
viours.2>?%3! In this study, we found that fewer than one out of
five outdoor workers had workplace requirements for sun pro-
tection. Accordingly, the lack of workplace support needs to be
improved in the future.

Previous studies showed that many outdoor workers tended
to underestimate their personal risk for developing KC;

JEADV 2020

therefore, they did not consult a physician.''®*! Underestima-
tion of the individual risk might explain why more than half of
the foresters had never been to a dermatologist and had never
undergone a skin cancer screening. At the same time, more than
half of the foresters indicated that they considered themselves
incapable of checking their own skin for changes as insufficient,
which might be why only the minority regularly checked their
skin themselves. Consequently, both the lack of ability to check
their own skin and the rare performance of skin examination
might have contributed greatly to the fact that the prevalence of
skin diseases detected by dermatologists on-site was four times
higher than self-reported. Although the proportion of people
who were not aware of their skin disease was lower compared to
that of another study,'' this proportion was still remarkably
high. Problems such as lack of awareness might lead to not
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Figure 2 Overall point prevalence of clinical diagnosed KC,
including AK, for foresters, farmers, other outdoor workers and
indoor workers stratified by age. Foresters: n = 170, farmers:

n = 80; other outdoor workers: n = 123; indoor workers: n = 173.
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Figure 3 Comparison of the prevalence of skin diseases on the
study day according to people’s self-declarations and skin cancer
screening performed by dermatologists. KC = actinic keratosis,
squamous cell carcinoma and basal cell carcinoma;

eczema = atopic dermatitis, hand eczema, seborrheic eczema and
other eczema.

seeking treatment, incorrect self-treatment and the use of over-
the-counter drugs that create a substantial economic burden and
out-of-pocket expenses. Therefore, to decrease the individual
and socioeconomic burdens of skin diseases, better access to
health care and prevention campaigns should be offered. This
would improve the general knowledge of skin diseases. Then,
those affected could consult a physician earlier, which is neces-
sary for early detection and adequate treatment.

As expected and reported in the literature,'®"*** the skin can-
cer screening revealed higher KC prevalence among outdoor
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workers than indoor workers. However, there were also differences
in prevalence between various outdoor professions. For example,
mountain guides and gardeners were at higher risk than farmers."
Interestingly, in this study, the highest KC prevalence was found in
farmers. A reason for these various findings might due to the dif-
ferences in occupational UVR exposure.'> According to a nation-
wide German study, bricklayers, building workers and farmers
were reported to have the highest number of hours working out-
side,” whereas in our study, foresters had the highest number.
However, environmental factors influencing individual occupa-
tional UV exposure have to be taken into account when compar-
ing the professions. For farmers, for example, it may be necessary
to work in the field during the central hours of the day; therefore,
they could experience substantial sun exposure.'> In comparison,
foresters perform most of their work in the forest, where they are
at least somewhat protected by the shade of trees. Although the
study could not confirm significant differences in KC development
among various outdoor professions,'® it suggested that outdoor
workers are indeed a very heterogeneous group and that farmers
might be at higher risk than foresters. Non-significant results
might have been attributable to the small sample size of farmers
included, and this should be considered in future research.

This study has some limitations. The study was performed at
the INTERFORST; consequently, there was potential for selec-
tion bias. It is possible that the people who participated in this
study had a higher level of health awareness and that older, sick
or disabled people did not because they might be less likely to
visit the fair. Accordingly, the generalizability is somewhat lim-
ited. Because a self-administered questionnaire was used, a
response, recall or desirability bias could have influenced the
answers and led to false estimations of the real risk behaviour.
Although the questionnaire mainly included validated items and
was reviewed by five scientists, the questionnaire itself was not
fully validated. A further limitation was that not all people par-
ticipated in the skin examination. Non-participants were signifi-
cantly younger and worked as foresters; however, it is also
conceivable that people who had a diagnosed and treated skin
disease were less likely to have their skin checked. It is important
to note that the prevalence of KC, including AK, BCC and SCC,
might have been overestimated because the prevalence data were
based on the clinical diagnosis and no biopsies were performed
to confirm the detected cases. One study, however, suggested
that the positive predictive value for the clinical diagnosis of AK
was 74% in the general population and >95% in a population
with a high frequency of skin cancer.”

Apart from these limitations, this study included a large num-
ber of individuals, especially foresters. The results showed that
there was a considerable KC point prevalence among foresters,
although they have some natural protection because of the shade
of trees during work. This suggested that shade alone does not
provide sufficient sun protection. Therefore, people should be
aware that it is necessary to use more than one protective
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measure to prevent KC. Future prevention and information
campaigns should be adapted to the heterogeneous needs of var-
ious groups, and workplace requirements for sun protection
measures for outdoor workers should be expanded to increase
their frequency of usage.

Acknowledgements

We thank the ‘Sozialversicherung fiir Landwirtschaft, Forsten
und Gartenbau’ for organizing the public health campaign and
for the opportunity to be part of it. In addition, we thank Marie
Horl, Alexander Bohner and all other employees for their contri-
bution to the recruitment and examination of participants.

References
1 Nehal KS, Bichakjian CK. Update on keratinocyte carcinomas. N Engl |

Med 2018; 379: 363-374.

Rogers HW, Weinstock MA, Feldman SR, Coldiron BM. Incidence esti-

mate of nonmelanoma skin cancer (keratinocyte carcinomas) in the US

population, 2012. JAMA Dermatol 2015; 151: 1081-1086.

Apalla Z, Lallas A, Sotiriou E et al. Epidemiological trends in skin cancer.

Dermatol Pract Concept 2017; 7: 1-6.

Zink A. Trends in the treatment and prevention of keratinocyte carcinoma

(non-melanoma skin cancer). Curr Opin Pharmacol 2019; 46: 19-23.

Lomas A, Leonardi-Bee J, Bath-Hextall F. A systematic review of world-

wide incidence of nonmelanoma skin cancer. Br ] Dermatol 2012; 166:

1069-1080.

Rudolph C, Schnoor M, Eisemann N, Katalinic A. Incidence trends of

nonmelanoma skin cancer in Germany from 1998 to 2010. J Dtsch Der-

matol Ges 2015; 13: 788-797.

Xiang F, Lucas R, Hales S, Neale R. Incidence of nonmelanoma skin can-

cer in relation to ambient UV radiation in white populations, 1978-2012:

empirical relationships. JAMA Dermatol 2014; 150: 1063-1071.

Lee JH, Kim YH, Han KD et al. Incidence of actinic keratosis and risk of

skin cancer in subjects with actinic keratosis: a population-based cohort

study. Acta Derm Venereol 2018; 98: 382-383.

Schaefer I, Augustin M, Spehr C et al. Prevalence and risk factors of acti-

nic keratoses in Germany—analysis of multisource data. | Eur Acad Der-

matol Venereol 2014; 28: 309-313.

10 Zink A, Tizek L, Schielein MC et al. Different outdoor professions have

different risks — a cross-sectional study comparing non-melanoma skin

cancer risk among farmers, gardeners and mountain guides. J Eur Acad

Dermatol Venereol 2018; 32: 1695-1701.

Tizek L, Schielein MC, Seifert F et al. Skin diseases are more common

than we think: screening results of an unreferred population at the

Munich Oktoberfest. ] Eur Acad Dermatol Venereol 2019; 33: 1421-1428.

12 John SM, Trakatelli M, Gehring R et al. Consensus report: Recognizing
non-melanoma skin cancer, including actinic keratosis, as an occupa-
tional disease — a call to action. J Eur Acad Dermatol Venereol 2016; 30
(Suppl 3): 38-45.

13 Schmitt J, Seidler A, Diepgen TL, Bauer A. Occupational ultraviolet light
exposure increases the risk for the development of cutaneous squamous
cell carcinoma: a systematic review and meta-analysis. Br ] Dermatol
2011; 164: 291-307.

14 Diepgen TL. New developments in occupational dermatology. J Dtsch
Dermatol Ges 2016; 14: 875-889.

15 Modenese A, Korpinen L, Gobba F. Solar radiation exposure and outdoor
work: an underestimated occupational risk. Int ] Environ Res Public
Health 2018; 15: 2063.

16 Smit-Kroner C, Brumby S. Farmers sun exposure, skin protection and
public health campaigns: an Australian perspective. Prev Med Rep 2015;
2: 602-607.

)

w

S

v

(=)}

~

o

o

1

—

JEADV 2020

17 Woods CE, O’Shea E, Barrett F et al. Occupational exposure: rural Australian
farmers’ sun-protective behaviours. ] Public Health (Berl.) 2019; 24: 652.

18 Ziehfreund S, Schuster B, Zink A. Primary prevention of keratinocyte car-
cinoma among outdoor workers, the general population and medical
professionals: a systematic review updated for 2019. J Eur Acad Dermatol
Venereol 2019; 33: 1477—-1495.

19 Gordon LG, Scuffham PA, van der Pols JC et al. Regular sunscreen use is
a cost-effective approach to skin cancer prevention in subtropical settings.
J Invest Dermatol 2009; 129: 2766-2771.

20 Keoster B, Sondergaard J, Nielsen JB et al. Knowledge deficit, attitude and

behavior scales association to objective measures of sun exposure and sun-

burn in a Danish population based sample. PLoS ONE 2017; 12: e0178190.

Grandahl K, Ibler KS, Laier GH, Mortensen OS. Skin cancer risk percep-

tion and sun protection behavior at work, at leisure, and on sun holidays:

a survey for Danish outdoor and indoor workers. Environ Health Prev

Med 2018; 23: 47.

22 Zink A, Wurstbauer D, Rotter M et al. Do outdoor workers know their
risk of NMSC? Perceptions, beliefs and preventive behaviour among
farmers, roofers and gardeners. ] Eur Acad Dermatol Venereol 2017; 31:
1649-1654.

23 Zink A, Schielein MC, Wildner M, Rehfuess EA. "Try to make good hay
in the shade — it won’t work!” A qualitative interview study on the per-
spectives of Bavarian farmers regarding primary prevention of skin can-
cer. Br J Dermatol 2019; 180: 1412—-1419.

24 Ziehfreund S, Schuster B, Biedermann T, Zink A. Understanding roofers’
sun protection behaviour: a qualitative study. J Eur Acad Dermatol Vener-
eol 2019; 33: e193—e195.

25 Ou-Yang H, Jiang LI, Meyer K et al. Sun protection by beach umbrella vs
sunscreen with a high sun protection factor: a randomized clinical trial.
JAMA Dermatol 2017; 153: 304-308.

26 Religi A, Backes C, Moccozet L et al. Body anatomical UV protection pre-
dicted by shade structures: a modeling study. Photochem Photobiol 2018;
94: 1289-1296.

27 Schneider S, Diehl K, Schilling L ef al. Occupational UV exposure and
sun-protective behaviour in German outdoor workers: results of a
nationwide study. ] Occup Environ Med 2018; 60: 961-967.

28 Grandahl K, Eriksen P, Ibler KS et al. Measurements of solar ultraviolet
radiation exposure at work and at leisure in Danish workers. Photochem
Photobiol 2018; 94: 807-814.

29 Gorig T, Diehl K, Greinert R ef al. Prevalence of sun-protective behaviour and
intentional sun tanning in German adolescents and adults: results of a nation-
wide telephone survey. ] Eur Acad Dermatol Venereol 2017; 32: 225-235.

30 Schilling L, Schneider S, Gorig T et al. "Lost in the sun"-The key role of

perceived workplace support for sun-protective behavior in outdoor

workers. Am ] Ind Med 2018; 61: 929-938.

Glanz K, Buller DB, Saraiya M. Reducing ultraviolet radiation exposure

among outdoor workers: state of the evidence and recommendations.

Environ Health 2007; 6: 22.

32 Grandahl K, Olsen J, Friis KBE et al. Photoaging and actinic keratosis in
Danish outdoor and indoor workers. Photodermatol Photoimmunol Pho-
tomed 2019; 35: 201-207.

33 Venna SS, Lee D, Stadecker MJ, Rogers GS. Clinical recognition of actinic
keratoses in a high-risk population: how good are we? Arch Dermatol
2005; 141: 507-509.

2

—

3

—

Supporting information
Additional Supporting Information may be found in the online
version of this article:

Table S1. Factors related to the occurrence of KC clinical diag-
nosed in the skin cancer screening on-site by trained dermatolo-
gists (results of the univariate and multivariate logistic

regression).
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Die Krankheitslast von aktinischen Ke-
ratosen und Keratinozytenkarzinomen
kann durch primidre und sekundére Pra-
ventionsmafinahmen gesenkt werden.
Allerdings stellt die mangelhafte Reich-
weite v. a. bei der Hochrisikogruppe der
Auflenberufstitigen ein schwerwiegen-
des Problem dar. Daher galt es beim ers-
ten Untersuchungszeitpunkt, Personen
einen einfachen Zugang zu einer Kam-
pagne zum Thema Sonnenschutz und
Wahrnehmung von Hautverdnderungen
zu bieten und in dieser Folgeerhebung
zu untersuchen, ob sich 1 Jahr spiter
bei den Teilnehmern eine Verbesserung
diesbeziiglich feststellen liefs.

Hintergrund

Aktinische Keratosen (AK) und Kera-
tinozytenkarzinome (KK) stellen auf-
grund ihrer hohen Privalenz und In-
zidenz sowohl ein enormes individuel-
les als auch gesundheitstkonomisches
Problem dar [11, 14, 16]. In Deutsch-
land werden seit Jahrzehnten steigende
Inzidenzen berichtet [10, 11, 17]. So
ist beispielsweise die Privalenz von KK
zwischen 2009 und 2015 um 52 % auf
1708 (+£398) Fille pro 100.000 gesetz-
lich Versicherten gestiegen [1]. Diese
Krankheitslast ist besonders hoch bei
den 2,5 bis 3 Mio. Auflenberufstitigen in
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Deutschland [4], da diese aufgrund ihrer
beruflichen UV-Exposition ein erhohtes
Risiko haben [5, 18].

Die Verwendung von Sonnenschutz-
mafinahmen ist enorm wichtig fiir die
Praventionvon AKund KK [9],allerdings
finden diese oft nur geringen Zuspruch in
Hochrisikogruppen [13, 27, 28]. Haufig
genannte Hirden hierfiir sind, dass sie
schlichtweg vergessen werden oder der
Gebrauch als unnétig und léastig emp-
funden wird [13, 27, 29]. Ein anderer
Grund ist jedoch oftmals unzureichen-
des Wissen [22, 26, 27]. Studien zeigten,
dass sowohl das Schutzverhalten als auch
die Risikowahrnehmung durch Interven-
tionen verbessert werden kénnen [8, 12,
25]. Mangelhafte Reichweiten stellen je-
doch ein schwerwiegendes Problem bei
Praventionskampagnen dar [7, 19]. So
wurde beispielsweise eine mediale Kam-
pagne, die potenziell 1,45 Mio. Menschen
aus landwirtschaftlichen Haushalten in
ganz Deutschland erreichen sollte, fiir ge-
scheitert erklart, weil die Response-Rate
nur 0,01 % betrug [30].

Da Personen, die in lindlichen Regio-
nen leben, generell seltener einen Fach-
arzt konsultieren [2, 21], wurde beim
Bayerischen Zentral-Landwirtschaftsfest
(ZLF) 2016 in Miinchen eine Studie mit
dem Ziel durchgefithrt, Menschen aus
lindlichen Regionen und insbesondere

jenen, die in Auflenberufen titig sind,
auf moglichst einfachem Weg einen Zu-
gang zu gesundheitlichen Vorsorgeleis-
tungen zu bieten, um so eine hohe Ak-
zeptanz und Teilnehmerrate zu erreichen
[24]. Die Studie beinhaltete die Aufkli-
rung der Teilnehmer tiber Hauterkran-
kungen und die gesundheitlichen Risiken
der UV-Strahlung sowie die Erfassung
des individuellen Risikoverhaltens. Au-
Berdem fihrten Dermatologen ein Haut-
krebsscreening durch, um die Krank-
heitslast von Hauterkrankungen in der
Studienpopulation zu erfassen. Ziel die-
ser Folgeerhebung war es zu untersuchen,
ob sich 1 Jahr nach Studiendurchfithrung
das Risikoverhalten und der Umgang mit
Hauterkrankungen durch das Angebot
und die Aufkldrung bei der Subpopula-
tion, insbesondere bei den Aufienberufs-
tatigen, verdndert haben.

Methodik

Datenerhebung

Die Daten dieser Querschnittstudie ba-
sieren auf einer Folgebefragung von
Teilnehmern, die 2016 bei einer Erst-
befragung auf dem ZLF im Rahmen
eines Gesundheitschecks in Koopera-
tion mit der Sozialversicherung fiir
Landwirtschaft, Forsten und Garten-
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Tab. 1

Charakteristiken der Studienpopulation der Folgebefragung 2017 und der ZLF(Bayerisches Zentral-Landwirtschaftsfest)-Studie 2016 [24]

Folgebefragung 2017 ZLF-Studie 2016

Insgesamt AuBenberufe’ Innenberufe Insgesamt AuBenberufe® Innenberufe

(n=400) (n=240, 60,0 %) (n=154, 38,5 %) (n=2701) (n=1621,60,0 %) (n=996, 36,9 %)
Alter
Durchschnittsalter+SD 54,5+ 13,5 57,1114 502+15,3 51,9+15,3 55,0+£13,3 455+16,3
18 bis 39 Jahre 54 (13,5%) 16 (6,7 %) 37 (24,0%) 552 (20,4 %) 197 (12,2 %) 352(35,3%)
40 bis 49 Jahre 50 (12,5 %) 25(10,4%) 25(16,2%) 413(153%)  243(15,0%) 170 (17,1 %)
50 bis 59 Jahre 130(32,5%) 89(37,1%) 40 (26,0 %) 750(27,8%)  511(31,5%) 235 (23,6 %)
60 bis 69 Jahre 124 (31,0%) 82(34,2%) 40 (26,0 %) 688(255%) 475 (29,3 %) 174 (17,5 %)
70+ Jahre 32(8,0%) 22(9,2%) 9(5,8%) 235 (8,7 %) 158 (9,7 %) 48 (4,8 %)
Fehlende Angabe 10(2,5%) 6 (2,5%) 3(1,9%) 63(2,3%) 37 (23%) 17 (1,7 %)
Geschlecht
Frauen 204 (51,0%) 100 (41,7 %) 100 (64,9 %) 1445 (53,5%) 711 (43,9%) 697 (70,0 %)
Manner 195 (48,8 %) 139 (57,9 %) 54 (35,1%) 1248 (46,2%) 909 (56,1 %) 299 (30,0 %)
Fehlende Angabe 1(0,3%) 1(0,4%) 0 8(0,3%) 1(0,1%) 0
SD Standardabweichung
‘AuBenberufe = Landwirte und andere AuRenberufe

bau teilgenommen haben [23]. Das ZLF zu untersuchen, ob sich das subjektive Ergebnisse

ist eine der grofiten multinationalen
Landwirtschaftsmessen und findet alle
4 Jahre zeitgleich mit dem Minchner
Oktoberfest statt. Da keinem Besucher
die Moglichkeit vorenthalten werden
sollte, an der Gesundheitsmafinahme
teilzunehmen, konnte jeder Besucher,
der wollte und die Einschlusskriterien
erfiillte, an der Studie teilnehmen. Durch
das gewihlte Setting sollten aber v. a. vie-
le Auflenbeschiftigte, wie beispielsweise
Landwirte, erreicht werden.

Bei Studieneinschluss wurde jeder
Teilnehmer (n=2701) gefragt, ob er auf
freiwilliger Basis seine Kontaktdaten an-
geben mochte, um zu einem spiteren
Zeitpunkt noch einmal befragt zu wer-
den. Alle Personen, die noch einmal an
der Befragung teilnehmen wollten, wur-
den 14 Monate nach der ZLF-Studie im
Dezember 2017 per Post kontaktiert. Sie
erhielten den identischen 2-seitigen Fra-
gebogen wie bei der Erstbefragung, eine
weitere Seite mit Evaluationsfragen und
einen frankierten Riicksendeumschlag.
Der Fragebogen erfasste neben allgemei-
nen Personendaten (Alter, Geschlecht,
Beruf), das individuelle Sonnenschutz-
verhalten, die Inanspruchnahme von
Gesundheitsleistungen sowie das Vorlie-
gendermatologischer Erkrankungen, wie
beispielsweise Neurodermitis, Psoriasis,
Urtikaria oder Akne. Die Evaluations-
fragen zielten unter anderem darauf ab
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Bewusstsein der Teilnehmer hinsichtlich
Sonnenschutz bzw. Hautverdnderungen
verbessert hat und ob sie sich weitere
Praventionskampagnen oder -angebote
zu diesem Thema wiinschen.

Fiir die Studienteilnahme mussten die
Teilnehmer mindestens 18 Jahre alt sein
und nach entsprechender Aufkldrung ih-
re schriftliche Einwilligung geben. Die
Studie wurde von der zustindigen Ethik-
kommission der Fakultit fiir Medizin
der Technischen Universitit Miinchen
genehmigt (Aktenzeichen 385/165). Sie
wurde im Einklang mit nationalem Recht
und gemafd der Deklaration von Helsinki
von 1975 durchgefiihrt.

Statistische Datenauswertung

Die statistische Auswertung wurde mit
IBM SPSS Statistics 25 (IBM Corpora-
tion, Armonk, NY, USA) durchgefiihrt.
Alle Variablen wurden zunéchst deskrip-
tivausgewertet. Um mogliche Assoziatio-
nen und Unterschiede innerhalb der Stu-
dienpopulation zu identifizieren, wurden
Subgruppen (Auflen- und Innenberufs-
tatige) mithilfe von Chi?-Tests verglichen
(a=0,05).

Studienpopulation

Insgesamt wurden 773 der 2701 ur-
spriinglichen Teilnehmer im Zuge der
Folgeerhebung postalisch kontaktiert,
wobei 16 Briefe aufgrund falscher Adres-
sen nicht zustellbar waren. Von diesen
757 Personen sendeten 400 den ausge-
fullten Fragebogen wieder zuriick, was
einer Response-Rate von 52,8% ent-
spricht. Die Teilnehmer waren zwischen
19 und 86 Jahre alt, und das Durch-
schnittsalter betrug 54,5 (+13,5) Jahre.
Etwa die Halfte der Teilnehmer war
weiblich (51,0%), und mehr als 60%
waren in Auflenberufen titig (Landwirte
56,3 %, andere Auflenberufstitige 3,8 %).
Im Vergleich zur ZLF-Studie 2016 waren
keine deutlichen Unterschiede hinsicht-
lich der Charakteristiken der Teilnehmer
ersichtlich (B Tab. 1).

Auswertung Fragebogen

Knapp 54,2% der Auflenberufstitigen
gaben an, wihrend eines typischen Ar-
beitstages keine Sonnencreme zu ver-
wenden. Dies entsprach einem Riickgang
um 3 Prozentpunkte im Vergleich zur
ZLF-Studie 2016 (57,7 %). Von den Au-
flenberufstitigen, die Sonnencreme ver-
wendeten, nutzten die meisten einen LSF
(Lichtschutzfaktor) 30 bis 50 (44,5%).
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Zusammenfassung

Hintergrund. Die Krankheitslast von
aktinischen Keratosen und Keratinozy-
tenkarzinomen kann durch Priméar- und
Sekundarpravention gesenkt werden.
Allerdings finden diese MaBnahmen

oft nur geringen Zuspruch, v. a. bei der
Hochrisikogruppe der AuBenberufstatigen.
Ziel. Ziel dieser Folgebefragung war es zu
untersuchen, ob sich 1 Jahr nach einer Pra-

und Wahrnehmung von Hautverdnderungen
bei der Studienpopulation, insbesondere
bei AuBenberufstatigen, eine Verbesserung
diesbeziglich feststellen lieR3.

Material und Methoden. Alle Teilnehmer,
die sich bei einer Studie beim Bayerischen
Zentral-Landwirtschaftsfest 2016 bereit

ventionskampagne zum Thema Sonnenschutz

https://doi.org/10.1007/500105-020-04574-7

L. Tizek - M. C. Schielein - B. Schuster - S. Ziehfreund - T. Biedermann - A. Zink

Effekte einer unkonventionellen Hautkrebs-Praventionskampagne. Auswirkungen auf das
Sonnenschutzverhalten von Au3enberufstatigen

erklarten, noch einmal befragt zu werden,
wurden 2017 per Post kontaktiert und
erhielten den identischen Fragebogen sowie
Evaluationsfragen beziiglich moglicher
Verhaltensanderungen.

Ergebnisse. Insgesamt nahmen 400 Personen
an der Folgebefragung teil (Response-Rate
52,8 %). Von den 240 AuBenberufstatigen
gaben 45,0 % an, sich bewusster vor der
Sonne zu schiitzen, und 68,8 %, bewusster
auf Hautveranderungen zu achten. Etwa
85,0 % der AuBenberufstatigen wiirden nun
friiher einen Dermatologen aufsuchen, und
65,8 % wiinschten sich weitere Praventi-
onskampagnen zum Thema Hautkrebs und
Sonnenschutz.

Diskussion. Insgesamt gab die Mehrheit

der Befragten an, ein verbessertes Son-
nenschutzverhalten und eine bessere
Wahrnehmung von Hautveranderungen nach
der Intervention zu haben. Basierend auf den
Eigenangaben, zeigte sich v. a. bei Auen-
berufstatigen eine Verbesserung, was die
Wichtigkeit solcher zielgruppenorientierten
Praventionskampagnen fiir die Senkung der
Krankheitslast unterstreicht.

Schliisselworter

Aktinische Keratosen - Hochrisikogruppe -
Keratinozytenkarzinom - Sonnenschutz -
Primdrpravention

behavior of outdoor workers

Abstract

Background. The disease burden of actinic
keratoses and keratinocyte carcinoma can

be reduced by primary and secondary
prevention. However, these measures are
often poorly received, especially among the
high-risk group of outdoor workers.
Objectives. The aim of this follow-up study
was to investigate whether an improvement
in sun protection and awareness of skin
changes could be observed among the study
population, especially outdoor workers, one
year after a prevention campaign focusing on
this topic.

Materials and methods. In 2017, all partici-
pants who initially participated in a study at

the Bavarian Central Agricultural Festival 2016

and agreed to participate in the follow-up
study were contacted by mail and received the
same questionnaire and evaluation questions
regarding possible behavioral changes.
Results. A total of 400 people took part in the
follow-up study (response rate 52.8%). Of the
240 outdoor workers, 45.0% said they were
more conscious of protecting themselves from
the sun and 68.8% said they were more aware
of skin changes. About 85.0% of outdoor
workers indicated that they would consult

a dermatologist earlier and 65.8% desired
further prevention campaigns regarding skin
cancer and sun protection.

Conclusion. Overall, the majority of
participants reported that they had improved

Effects of an unconventional skin cancer prevention campaign. Impacts on the sun protection

sun protection behavior and awareness

of skin changes after the intervention.
Based on the participants’ self-disclosure,
especially outdoor workers tended to use sun
protection measure more frequently. These
findings underline the importance of target
group-oriented awareness and prevention
campaigns to reduce the burden of skin
cancer.

Keywords

Actinic keratoses - High-risk group - Kerati-
nocyte carcinoma - Sun protection - Primary
prevention

Die am héufigsten verwendete Sonnen-
schutzmafinahme wihrend der Arbeit
war bei den Auflenberufstitigen das
Tragen einer Kopfbedeckung (79,0 %).
Im Vergleich zur ZLF-Studie 2016 stieg
der Anteil um knapp 13 Prozentpunk-
te. Der Anteil an Auflenberufstitigen,
die versuchten, wihrend der Arbeit die
Mittagssonne zu meiden, stieg auf das
Doppelte an (2016: 23,2% vs. 2017:
47,1%). Ebenso verhielt es sich beim
Anteil an Personen, die Sonnenschutz-

kleidung trugen (2016: 12,5% vs. 2017:
24,8%). Insgesamt sank der Anteil an
Auflenberufstitigen, die keinerlei Son-
nenschutzmaf$nahmen wihrend der Ar-
beit verwendeten, um 13 Prozentpunkte
(2016: 23,1% vs. 2017: 10,1 %).

Ein besseres Schutzverhalten scheint
sich auch wihrend der Freizeit eingestellt
zu haben. Im Jahr 2017 gaben sowohl 7
von 10 Auflen- als auch Innenberufstiti-
genan, eine Kopfbedeckungin ihrer Frei-
zeit zu tragen, wihrend es 2016 jeweils

6 von 10 Teilnehmern waren. Der An-
teil an Auflenberufstitigen, die die Mit-
tagssonne mieden oder Schutzkleidung
trugen, stieg im Vergleich zu 2016 eben-
falls an, allerdings wurden diese Maf3-
nahmen im Vergleich zum Tragen ei-
ner Kopfbedeckungimmer noch deutlich
seltener verwendet (Meiden der Mittags-
sonne: 54,9 %; Schutzkleidung: 17,3 %).
Diese Zahlen waren in etwa vergleichbar
mit denen von Innenberufstitigen (Mei-
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den der Mittagssonne: 64,3 %; Schutz-
kleidung: 11,7 %, @ Abb. 1).

Die Teilnehmer gaben ebenfalls eine
erhohte Inanspruchnahme von medizi-
nischen Leistungen an. Wihrend 2016
49,7 % der Auflenberufs- und 62,2 % der
Innenberufstitigen bereits bei einem
Dermatologen in Behandlung waren,
waren es 2017 59,6 % bzw. 74,0 %.

Insgesamt gaben 42,7 % der Befrag-
ten an, sich seit der ZLF-Studie 2016
bewusster vor der Sonne zu schiitzen.
Diesbeziiglich bestand kein signifikanter
Unterschied zwischen den Berufsgrup-
pen (Auflenbeschiftige: 45,0% und In-
nenbeschiftigte: 37,7 %, p=0,139). Auf
die Frage, inwiefern sich die Personen
besser schiitzen wiirden, gaben 44,3 % der
Auflen- und 44,1 % der Innenberufstiti-
gen die generelle oder regelméfligere Ver-

‘ Der Hautarzt

wendungvon Sonnencreme an. Wahrend
bei den Auflenberufstitigen zudem das
Tragen von Schutzkleidung um ca. 11 %
zunahm, achteten Innenberufstitige ver-
mehrt auf das Meiden der Mittagssonne
(14,7 %, @ Abb. 2).

Insgesamt sagten 63,5% der Teilneh-
mer, sie hitten seit der ZLE-Studie 2016
ein erhohtes Bewusstsein fiir Hautver-
anderungen. Gemifd der Eigenangabe
gaben Auflenberufstitige signifikant
héufiger an, bewusster auf Hautverande-
rungen zu achten als Innenberufstitige
(68,8% vs. 55,8 %, p=0,008).

Insgesamt wiirden 81,0% im Falle
einer Hautverdnderung frither einen
Dermatologen aufzusuchen. Mit 85,0 %
der Auflenberufstitigen war dieser An-
teil signifikant hoher als bei Innenbe-
rufstitigen (74,0 %, p<0,001). Generell

tatige, b Innenberufstatige

bestand ein grofler Wunsch nach weite-
ren Praventionskampagnen zum Thema
Hautkrebs und Sonnenschutz (67,5 %).
Fast alle Personen (95,8%) empfanden
die ZLF-Studie als einen guten Ansatz,
um die Wahrnehmung von Hauterkran-
kungen zu verbessern (8 Abb. 3).

Diskussion

Ziel der Folgebefragung war es zu eva-
luieren, ob sich 1 Jahr nach einer In-
terventionsmafinahme, die beim un-
konventionellen Setting des Bayerischen
Zentral-Landwirtschaftsfest 2016 durch-
gefithrt wurde [24], um eine Vielzahl an
Auflenbeschiftigten zu erreichen, eine
Verbesserung beziiglich der Wahrneh-
mung von Hautkrebs und Verwendung
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Meiden der Mittagssonne
(8,0%)

Schutzkleidung
(11,4%)

Hoherer LSF
(11,4%)
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(44,3%)
Kopfbedeckung
(20,6%)

Kopfbedeckung
(25,0%)

Meiden der Mittagssonne

(14,7%)

Schutzkleidung
(5,9%)

Sonnencreme
(44,1%)

Hoherer LSF
(14,7%)

Abb. 2 A Verwendete SchutzmafBnahmen von Teilnehmern, die sich seit der Praventionskampagne auf dem ZLF (Bayeri-
sches Zentral-Landwirtschaftsfest) 2016 [24] bewusster vor der Sonne schiitzen. a AuBenberufstatige, b Innenberufstatige.
LSF Lichtschutzfaktor, Sonnencreme (z. B. generell eincremen oder regelmaBiger eincremen), Schutzkleidung (z. B. Kleidung

mitlangen Armeln)

von Sonnenschutzprodukten bei den
Teilnehmern feststellen liefs.

Eine generelle Hiirde von Préven-
tionsmafinahmen ist deren flichende-
ckende Reichweite in der Bevolkerung.
Ein Vergleich verschiedener Befragungs-
methoden deutete darauf hin, dass mit
Telefonbefragungen die hochste Re-
sponse-Rate erzielt werden kann und
bei personalisierten Postbefragungen
nur noch etwa jeder Zehnte teilnimmt
[19]. Die Ricklaufquote in dieser Studie
war mit mehr als 50% jedoch deutlich
hoher als in der Literatur beschrieben.
Dies lisst sich vermutlich darauf zuriick-
fithren, dass nur Personen, die besonders
motiviert und interessiert an gesundheit-
lichen Themen sind, sich bereit erklirt
haben, erneut kontaktiert zu werden.
Obwohl im Allgemeinen Frauen dazu
tendieren, hédufiger an Studien teilzu-
nehmen [2, 6], bestand in dieser Studie
kein signifikanter Unterschied beztiglich
der Geschlechterverteilung.

Friihere Studien, die darauf abzielten,
die Verwendung von Sonnenschutz-
mafinahmen und die individuelle Risi-
kowahrnehmung zu verbessern, zeigten,
dass nach der jeweiligen Intervention
héufiger Sonnencreme verwendet wur-
de [12, 25]. In dieser Folgebefragung
berichtete fast die Hilfte der AufSenbe-
rufstitigen, ein besseres Sonnenschutz-
verhalten entwickelt zu haben, allerdings

zeigte sich die geringste Verbesserung
bei der Verwendung von Sonnencreme.
Entsprechend den Angaben im Fragebo-
genist der Anteil an Auflenberufstitigen,
die wihrend der Arbeit im Freien keine
Sonnencreme verwendeten, vermeint-
lich gleichgeblieben (2016: 57,7% vs.
2017: 54,2%). Interessanterweise gab
dennoch die Hilfte der Teilnehmer,
die sich bewusster schiitzten, an, of-
ters Sonnencreme zu verwenden. Somit
lasst sich zwar eine minimale Verbes-
serung bei diesen Auflenberufstitigen
feststellen, allerdings war der Anteil,
der keine Sonnencreme verwendete, im
Vergleich zu anderen Aulenberufsgrup-
pen deutlich hoher. Bei Bergfiihrern lag
der Anteil beispielsweise nur bei 1,1 %,
bei Dachdeckern bei 13,6% und bei
Girtnern zwischen 19,2% und 26,8 %
[27, 28]. Eine Erklarung fiir diese deut-
lichen Unterschiede konnte sein, dass
die hier betrachtete Aulenberufsgruppe
zu 94% aus Landwirten bestand, die
unter anderem aufgrund eines staubigen
Arbeitsumfelds dazu neigen, seltener
Sonnencreme zu verwenden [29].

Im Einklang mit anderen Studien [12,
25] deuten die Daten darauf hin, dass die
Befragten vorsichtiger hinsichtlich ihrer
Sonnenexposition waren. Fast die Half-
te der befragten Auflenberufstitigen gab
an, die Mittagssonne zu meiden, was ei-
nem Zuwachs von 17 Prozentpunkten

entsprach. Interessanterweise wurde in
einer Interventionsstudie ein signifikan-
ter Riickgang des Tragens von Sonnen-
schutzkleidung beobachtet [25], was wi-
derspriichlich zu unseren Daten ist. So-
wohl Auflen- als auch Innenberufstitige
berichteten, vermehrt Schutzkleidung zu
tragen. Dieser Unterschied konnte auf die
verschiedenen Studienpopulationen zu-
riickzufiihren sein, da in unserer Studie
das Durchschnittsalter bei 54,5 Jahren
lag, wihrend bei der anderen Studie teil-
weise auch Kinder untersucht wurden
[25].

Die Mehrheit der Teilnehmer gab an,
nach der Erstbefragung ein gesteigertes
Bewusstsein zu haben. Inwiefern dies der
Wirklichkeit entspricht, kann diese Stu-
die, allein basierend auf den Eigenanga-
ben der Teilnehmer, nicht beantworten,
allerdings sprechen die Daten dafiir, dass
die Teilnehmer zumindest ein erhdhtes
Bewusstsein im Hinblick auf die Not-
wendigkeit der Verbesserung von Son-
nenschutz als auch der Wahrnehmung
von Hautverdanderungen haben. So ga-
ben knapp 7 von 10 Auflenberufstitigen
an, bewusster auf Hautveranderungen zu
achten, und fast 9 von 10, dass sie nun
frither einen Dermatologen aufsuchen
wiirden. Diese angegebene Verbesserung
wire wichtig, da durch ein frithzeitiges
Aufsuchen eines Dermatologen sowohl
Primar- als auch Sekundarprivention ge-
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starkt werden konnen. So kann im Falle
einer Erkrankung moglichst frith mit ei-
ner passenden Therapie begonnen wer-
den, wodurch die soziookonomische Be-
lastung von AK und KK reduziert werden
kann [14, 15].

Trotz zahlreicher Priventionskampa-
gnen zum Thema Hautkrebs [3, 6, 20]
demonstrierte eine vorherige Studie, dass
sich tiber die Halfte der Befragten wei-
tere Informationen zu Priventionsmaf3-
nahmen wiinschte [27]. In dieser Befra-
gung duflerten sogar zwei Drittel der Be-
fragten den Wunsch nach weiteren Pri-
ventionskampagnen wie der ZLF-Studie.
Hierbei wire es wichtig, dass zukiinfti-
ge Gesundheitsprogramme v. a. auch die
Heterogenitit der verschiedenen Auflen-
berufsgruppen beachten, da sich diese
beispielsweise hinsichtlich ihrer berufli-
chen UV-Exposition und Krankheitslast
deutlich unterscheiden [28].

Limitationen

Bei dieser Studie sind einige Limita-
tionen zu beachten. Generell kann es
durch das Setting der urspriinglichen
Erhebung, einer Landwirtschaftsmes-
se, zu einem Selektionsbias gekommen
sein. Altere oder kranke Personen wer-
den wahrscheinlich seltener eine solche
Messe besuchen. Zudem werden v. a.
Personen, die ein landwirtschaftliches
Interesse haben, eine derartige Mes-
se aufsuchen. Dies ist allerdings eher
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positiv, da das Studienziel war, viele
Auflenberufstitige zu untersuchen, was
angesichts des hohen Anteils an Land-
wirten erreicht wurde. Bei Teilnehmern
dieser Folgebefragung kann auflerdem
davon ausgegangen werden, dass sie ein
erhohtes Interesse an gesundheitlichen
Themen haben, da sie sich explizit fiir die
Folgebefragung zur Verfiigung stellten.
Eine weitere Limitation ist, dass nicht
nachvollziehbar ist, inwieweit sich das
Schutzverhalten und das Bewusstsein
jedes Einzelnen verbessert haben, da
die Angaben beider Befragungen ano-
nym waren und die Daten der zweiten
Befragung daher nicht der ersten Befra-
gung zugeordnet werden kénnen. Des
Weiteren beruhen die Daten auf Selbst-
angaben, weshalb es zu einer Verzerrung
durch soziale Erwiinschtheit oder einem
»recall bias gekommen sein kann.

Ausblick

Insgesamt gaben die meisten Teilnehmer
eine Verbesserung des Schutzverhaltens
sowie des Bewusstseins fiir Hautverin-
derungen an. Ungeachtet dessen hat je-
doch noch immer ein erheblicher Anteil
an Personen ein unzureichendes Schutz-
verhalten. Genau diese Population gilt
es, durch weitere Praventionskampagnen
gezielt zu erreichen. Da nahezu alle Per-
sonen fanden, dass der Ansatz einer Pri-
ventionskampagne auf einem Landwirt-
schaftsfest ein sehr guter Ansatz war,

95,8 95,0

Die ZLF-Studie war ein
guter Ansatz, um die
Wahrnehmung fiir
Hauterkrankungen

97,4

Abb. 3 « Ergebnisse
der Evaluationsfragen
der Folgeerhebung der
ZLF(Bayerisches Zen-
tral-Landwirtschafts-
fest)-Studie 2016

zu verbessern

um die Wahrnehmung von Hautverande-
rungen zu verbessern, konnten zukiinfti-
ge Kampagnen dhnliche Settings nutzen,
um durch einen einfachen Zugang zu Ge-
sundheitsleistungen eine maoglichst hohe
Teilnehmerrate zu erreichen und so zur
Senkung der Krankheitslast von AK und
KK beizutragen.

Fazit fiir die Praxis

== Die Studie konnte zeigen, dass
durch die Praventionskampagne,
die an einem unkonventionellen
Setting, einer Landwirtschaftsmesse,
durchgefiihrt wurde, eine grofle
Teilnehmerzahl der Zielgruppe der
AuBenberufstatigen erreicht werden
konnte.

== Ein Jahr nach Studiendurchfiihrung
berichtete die Mehrheit der AuBen-
und Innenberufstétigen von einer
Verbesserung des Sonnenschut-
zes sowie der Wahrnehmung von
Hauterkrankungen, was v. a. fiir
AuBenberufstatige galt.

== |n der Bevdlkerung scheint der Bedarf
weiterer Praventionskampagnen, die
dhnliche Settings nutzen kdnnten,
groB zu sein, da immer noch ein
erheblicher Anteil an Personen ein
unzureichendes Sonnenschutzver-
halten aufweist und zwei Drittel den
Wunsch nach weiteren Praventions-
kampagnen duferten.
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