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A

Results of a 10-year web-based health promotion
campaign against skin cancer in Switzerland

Background: Skin cancer is the most common malignancy with ris-
ing incidence. Although early detection can be lifesaving, prevention
programmes are under-utilized. In 2008, a group of board-certified der-
matologists in Switzerland established a website aimed at educating
about skin cancer risk factors and providing guidance on self-assessment.
Objectives: To present the data of this programme over the last 10
years with regards to representation of the targeted groups and sustained
impact on primary skin cancer prevention. Materials & Methods: A com-
prehensive web-based health promotion campaign was established for
education and guidance on self-assessment. Teledermatological evalu-
ation was offered and participants were then interviewed. Results: In
total, 11,171 digital photos were evaluated during 2008-2018; 54.3%
(n = 6,067) from females and 45.7% (n = 5,104) from males. In 26.7%
(n = 2,983), clinical examination was recommended. Of the participants,
1,874 replied revealing 103 malignancies (9.2% of the lesions were
presented to a physician): 34 melanomas in situ, six squamous cell car-
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cinomas, 53 basal cell carcinomas and 10 malignant lesions (not further
specified). Of the participants, 40.5% (n = 683) changed their attitude
towards sun exposure, 48.7% (n = 820) used more sunscreen, and 57.5%

(n = 966) improved sunscreen measures. Conclusion: Web-based edu-
cational programmes raise public awareness, enhance prevention, and
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kin cancer is the most common malignancy
worldwide, particularly affecting fair-skinned pop-
ulations [1-4]. Both melanoma and non-melanoma

kin cancers show a steadily rising global incidence
1]. Between 2005 and 2015, melanoma incidence rates
ncreased up to 56% in Switzerland, with the highest

elanoma incidence rates in Europe [5, 6].
articularly for melanoma, the most lethal skin cancer, early
ecognition is pivotal. While diagnosis of early stages is
ssociated with excellent prognosis, treatment of advanced
elanoma remains challenging. Thus, melanoma is one of

he leading causes of death due to cancer among adoles-
ents and middle-aged people [7-9]. However, despite the
ncreasing incidence rates, there is an ongoing trend towards
maller Breslow tumour thickness during recent decades
1, 10, 11]. One reason for this improvement could be
ue to enhanced education of the population and an earlier
30
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iagnosis of neoplasms.
xtensive health promotion programmes regarding sun
rotection have been ongoing in order to improve people’s
nowledge about skin cancer risk factors (particularly
V exposure) and early recognition of suspicious skin

esions. Australia, for instance, with the help of extensive

a These authors contributed equally
osis of skin cancer. Teledermatology might contribute
ncer mortality rates

lth, internet-based education, skin cancer preven-
gy, web-based health promotion campaign, gender

nationwide health campaigns since 1987, achieved sig-
nificant improvement in sun protective behaviour during
1987 and 2002 [12-14]. Furthermore, melanoma rates
in Australia have been falling since 2005, while they
have further increased in southern and eastern Europe
[15, 16]. The effectiveness of population-based health
campaigns to raise awareness of a population is undisputed
[13, 14, 17, 18]. However, to maintain public awareness,
continuous promotion activities are mandatory [13, 14, 17].
In Switzerland, skin cancer prevention has been promoted
since 1988 by the Swiss League against Cancer [19].
Nonetheless, public knowledge and awareness is still insuf-
ficient, and there is high sunburn prevalence among the
young Swiss population and implementation of sun protec-
tive behaviour is lacking [20-22].
Particularly among the young and middle-aged popula-
tion, the internet is the most progressive tool to receive
health-related information [23-29]. This has an increasing
impact on teledermatology, which has proven to be a
doi:10.1684/ejd.2021.4094
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sch MJ. Results of a 10-year web-based health promotion campaign against skin

reliable (and economical) tool for skin cancer screening
[30-33]. However, the majority of skin cancer-related web
sites lack important information about risk factors and
preventative measures, and several websites even contain
incorrect information [34, 35]. Therefore, information
on the internet of high quality but comprehensible to the
general public is required for education as part of primary
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Table 1. Follow-up survey questions

1. Did you follow our advice to see a dermatologist?
Dermatologist
Other doctor
No consultation

2. Where was / is the suspicious skin lesion?
Face
Chest
Back
Arms
Legs
Other

3. Has the lesion been removed?
Yes
No

4. Was it benign or malignant?
Benign
Malignant
Unknown

5. What was the diagnosis?
Melanoma
Basal cell carcinoma
Squamous cell carcinoma
Lentigo benigna
Seborrhoic keratosis
Nevus
Unknown
Other

6. Has your attitude towards solar radiation changed after visiting
this webpage?

Yes
No

7. Have you used more sunscreen since the initial response?
Yes
No

8. Have you used improved UV protection strategies in terms of
shade, lunch breaks, and clothing since the initial response?

Yes
No
tification = EJD Article Identification = 4094 Date: September 2

nd secondary prevention strategies against skin cancer
29, 35].
herefore, in 2008, a group of board-certified dermatolo-
ists in Switzerland established a website which educates
bout skin cancer risk factors and provides guidance on
elf-assessment, offering a cost-free teledermatological ser-
ice. The first year was aimed at recruiting participation
f particularly male and middle-aged individuals, who are
ommonly under-represented in prevention programmes
36]. In order to re-assess ongoing representation of the tar-
eted groups and sustained impact on primary skin cancer
revention, we analysed the data from the last 10 years.

articipants and methods

he website (www.myskincheck.ch) has been annually
romoted in the mass media and via on-site promotions
n pharmacies since 2015, as well as via digital media.
he website contains comprehensive information about
kin cancer, its risk factors, sun protective behaviour, and
nstructs about self-examination of the skin according to
he ABCD-rule (Asymmetry, irregular Border, multiple
olours, and rapid Dynamic). Teledermatological evalu-
tion of suspicious skin lesions is provided every year, over
period of a month (in May). Visitors of the webpage can
pload their lesions in question and receive standardized
anagement recommendations from a dermatologist:

1) Your lesion is harmless. If there is no change within the
ext six months, it can be considered benign.
2) The resolution of your photo is insufficient for teleder-
atological evaluation.

3) Your lesion is suspicious.

ll participants with the latter response were advised to
onsult a dermatologist or a general practitioner.
articipants who gave their permission for a follow-up

nterview were then contacted via email. They received an
ndividual link to the online survey and were asked about
heir diagnosis and the influence of the health promotion
ampaign on their sun protective behaviour. Follow-up sur-
ey questions are presented in table 1.

tatistics
tatistical analysis was performed using Microsoft Excel
010 and GRAPHPAD PRISM software version 5.00
GraphPad Software, San Diego, CA, USA). Mean
mprovement scores (MIS), standard deviation (SD) and
onfidence intervals (CI) of 95% were computed.

esults
ince the start of the prevention project, the webpage was
requented 287,760 times and 11,171 skin lesions were
JD, vol. 31, n◦ 4, July-August 2021

ploaded. The highest number of participants was recorded
n 2011 (n = 2,266) followed by 2018 (n = 1,654) (table 2).
verall, 6,067 inquiries were from females (54.3%) and
,104 from males (45.7%).
f the 11,171 evaluated lesions, 26.7% (n = 2,983) were

lassified as suspicious by our dermatologists and 59.5%
n = 6,681) as harmless. In 13.5% (n = 1,507), the quality of
he photo was insufficient for evaluation.
9.
Demographic data
(Sex, Age)

Of the 11,171 participants, 6,825 (61.1%) agreed to being
subsequently contacted, and email addresses were valid
at the time of the survey for 6,171 participants: 97 in
2008, 673 in 2009, 646 in 2010, 1,171 in 2011, 356 in
2013, 386 in 2014, 632 in 2015, 347 in 2016, 645 in
2017 and 1,218 in 2018 (in 2012, no email addresses were
collected).

Responses
Of the contacted participants, 30.4% (1,874/6,171)
531

answered the follow-up queries, and 91.7% (1,719/1,874)
of those answered the entire survey. Of the participants who
responded, 49.5% (927/1,874) were females and 44.2%
(828/1,874) males; 6.4% (119/1,874) did not declare their
gender. The average age at the time of participation was
41.9 years (SD: 14.9), and females were slightly younger
(mean age: 39.4; SD: 13.9) than males (mean age: 44.7;
SD: 15.5) (figure 1).
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Table 2. Number of participants who uploaded photos of skin lesions for assessment.

Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Uploaded skin lesions (n) 494 1342 1042 2266 783 598 598 921 532 929 1654
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igure 1. Gender and age distribution of the survey participan

ompliance with management recommendations
f all the participants, 59.6% (1,117/1,874) presented their

esion to a medical practitioner: 48.5% to a dermatologist
n = 909) and 11.1% to another physician (n = 208).
n 2008, 83.1% of the participants who received the rec-
mmendation for medical referral (64/77; 29 females, 48
ales) followed this advice: 86.2% (25/29) of females

nd 81.3% (39/48) of males. Of these participants, 95.3%
61/64) consulted a dermatologist and 4.7% (3/64) con-
ulted another physician.
n 2018, 71.6% (48/67; 36 females, 28 males) of the par-
icipants followed the advice for medical referral: 75.0%
27/36) of females and 71.4% (20/28) of males (gen-
er was unknown in three participants). Of these, 83.3%
40/48) consulted a dermatologist and 1.7% (8/48) con-
ulted another physician.
hirteen (16.9%) participants in 2008 and 18 (26.9%) in
018 did not follow the recommendation, and one partici-
ant in 2018 did not answer the question (figure 2).

xcision
n response to the answers from participants, 430 under-
ent an excision of the skin lesion, corresponding to 38.5%

430/1117) of lesions presented to a physician. In 58.3% of
hese lesions (651/1117), excision was not considered by
he physician; 3.2% of the participants (36/1117) did not
nswer.
32

iagnosis
f the 1,117 lesions that were presented to a physician,
03 (9.2%) were evaluated as malignant: 34 lesions were
iagnosed as melanomas, 53 as basal cell carcinomas, and
ix as squamous cell carcinomas. Ten participants could not
rovide the diagnosis of their malignant lesion.
Con
su

l
Con

s

Figure 2. Compliance with management recommendations.

Additionally, 76.9% (n = 859) of all skin lesions referred
to a physician were evaluated by the consulted physician
as benign. The benign diagnoses included 433 melanocytic
nevi, 112 benign lentigines, 80 seborrheic keratoses, five
fibromas and 25 other benign lesions. In 197 cases, the
participants could not provide the definitive diagnosis and
EJD, vol. 31, n◦ 4, July-August 2021

seven participants with a benign lesion did not answer the
question about their diagnosis. Of the participants, 111
(9.9%) did not know whether their skin lesion was benign
or malignant: of these, 104 were unaware of their diagnosis,
five had another diagnosis unrelated to skin cancer, and two
participants did not declare a diagnosis. Forty-four (3.9%)
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igure 3. Localization of malignant lesions.

articipants did not answer the question about malignancy
nd diagnosis.

alignant lesions
alignancies were found in 59.2% of males (61/103) and

0.8% of females (42/103).
t the time of diagnosis of malignancies, the mean age was
4.2 years (SD: 13.9); 51.1 years (SD: 13.6) in females and
6.3 years (SD: 13.8) in males.
he highest number of malignancies was observed in 2011

n = 22), and in the same year, the largest number of partic-
pants was recorded, with 2,266 uploaded lesions.
xcept for two melanomas, which were clearly lentigo
alignas, all other melanomas were excised. Basal cell car-

inomas were removed in 49 of 53 cases. Four of the six
quamous cell carcinomas were excised. The non-excised
alignancies were most likely treated either by superficial

adiation therapy or other treatment modalities (no further
ata available).

lassification of malignant lesions by participants
articipants were asked about their knowledge of the malig-
ancy of their skin lesion. Of the 53 participants with basal
ell carcinoma, 36 had the impression that their basal cell
arcinoma was benign, 13 knew that their basal cell carci-
oma was malignant, and four were unaware of the nature of
heir basal cell carcinoma. Of the six participants with squa-

ous cell carcinoma, one evaluated the lesion as benign,
hree as malignant, and two were unaware. Participants with
JD, vol. 31, n◦ 4, July-August 2021

elanomas evaluated their lesions as malignant in 30 of 34
ases and benign in four cases.

natomical distribution of malignant skin lesions
alignant lesions were derived from the face in 32.0%

33/103), from the back in 23.3% (24/103), from the arms in
8.4% (19/103), from the thoracic region in 12.6% (13/103)
Loc
at

ion
 un

and from the legs in 11.7% (12/103). In two participants,
the location of the malignant lesion was unknown.
Basal cell carcinomas were found on the face in 47.2%
(25/53), on the thoracic region in 18.9% (10/53), on the
back in 11.3% (6/53), on the legs in 11.3% (6/53), on the
arms in 9.4% (5/53), and the location was unknown in one
case.
Melanomas were located on the back in 41.2% (14/34), on
the arms in 23.5% (8/34), on the legs in 17.6% (6/34), on
the face in 8.8% (3/34), and on the thoracic region in 8.8%
(3/34).
Squamous cell carcinomas were derived from the back in
50% (3/6), from the face in 33.3% (2/6) and from the arms
in 16% (1/6) (figure 3).

Behavioural adjustment
Of the participants who responded to our survey, 40.5%
(683/1687) adjusted their attitude towards solar radiation
after visiting this webpage; 40.3% of females (362/898) and
40.8% of males (318/780). Sunscreen usage was increased
in 48.7% of participants (820/1685); 47.3% of females
(425/898) and 50.5% of males (394/780). UV protection
strategies, in terms of searching for shade, use of lunch
breaks to shelter from sun exposure, and/or wearing long
clothes, were improved in 57.5% of the survey participants
(966/1,681).
Attitudes towards sun exposure were changed after visiting
the webpage in 69.8% (67/96) of participants with indi-
533

cated malignant skin lesions and in 43.6% (345/792) of
the participants with indicated benign skin lesions. Sun-
screen usage increased after visiting the webpage in 69.8%
(67/96) of participants with a malignant diagnosis and in
52.5% (416/792) with a benign diagnosis. UV protection
measures, in terms of seeking shade and using lunch breaks
and clothing to shelter from UV exposure, were enhanced
in 76.0% (73/96) participants with a malignant diagnosis
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igure 4. Behavioural adjustment (changed attitude towards
easures) of all participants, participants with benign skin les
ebpage.

nd in 60.8% (480/790) participants with a benign lesion
figure 4).

ime and cost
network of 9 to 14 participating dermatologists per year

nsured the timely evaluation of each inquiry. On average,
atients waited 1.38 days for a response from the derma-
ologist about the status of their skin lesion. The annual
ost for dermatologists varied from 15.000 CHF to 20.000
HF depending the number of participants (correspond-

ng to 15-20 CHF for each photograph, depending on the
ear). Supplementary annual costs consisted of a mainte-
ance cost of 5.000 CHF for the website and marketing
osts of 10.000 CHF for promotion and online campaigns.

iscussion
n order to control increasing incidence rates of skin can-
er, prevention strategies and early detection of skin cancer
s mandatory [1, 17, 18]. Since the majority of melanomas
re discovered by the patients themselves or their partners,
eriodic public education regarding skin cancer risk factors,
riteria and self-examination of the skin is requisite [37, 38].
revious studies have already underscored the importance
34

f skin examination at the time of melanoma diagnosis
n reducing Breslow’s index [38-40]. Superior results in
erms of patient survival are achieved with complementary
rimary and secondary prevention [41].
ith increasing usage of the internet in professional and

ocial life - including health-related issues - appropriate
eb-based education for prevention becomes more and
ore important [26, 42-44].
exposure, usage of sunscreen and enhanced light protection
and participants with malignant skin lesions after visiting the

Since teledermatology (along with, but also without, der-
moscopy) has proven to be a sensitive and specific tool with
high predictive value, its wide-ranged usage suggests that
it is useful in population-based skin cancer screening - not
only from an economical point of view [30, 45, 46]. The
use of specialised experts in analysing uploaded lesions pro-
vided high quality evaluation. Although dermoscopic eval-
uation by experienced dermatologists is superior, this would
not normally be directly available to the majority of the pop-
ulation. Therefore, we focused on teledermatology without
dermoscopy. Expectedly, the website generated strong
interest, with 287,760 users of the website since the start of
the prevention project, 10 years ago, with 11,171 uploads of
skin lesions for dermatologic evaluation. Participants were
not bound to a physical consultation in terms of time or
place. If such a programme could be offered throughout
the year, the diagnostic delay of weeks or months up to
the appointment with the physician could be prevented,
and participants could receive a specialist opinion within a
few days and even use this application abroad, for instance
during holidays or business travel. Furthermore, diagnostic
efficiency could be improved as diagnosis is made by spe-
cialists who are centralised. On average, our patients waited
1.38 days for a response from the 9 to 14 participating der-
matologists regarding the status of their mole. In 2018, the
EJD, vol. 31, n◦ 4, July-August 2021

system evolved to better manage requests, and those older
than three days were automatically redistributed to another
dermatologist. With a bigger network of dermatologists, the
upscaling of this operation seems very promising.
During pandemics, web-based health programmes and par-
ticularly teledermatology play an even greater role as they
ensure medical care without the risk of infection, especially
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or high-risk patients. We may assume that this effect will
emain, at least partly, even after pandemics, and increasing
eb usage will continue to play an important role in many
ifferent aspects of life, as well as in health issues.
ne of the goals of this project was to reach the male
opulation as their participation in traditional preven-
ion programmes is less frequent compared to females
27, 44, 47]. Furthermore, the incidence of melanoma is
igher in males who present with more advanced stages
hen diagnosed [48]. By promoting the programme, the

eledermatology service reached more males than females
n the first year with 53% male participants [36]. In the fol-
owing years, this distribution was not retained, with 45.7%
5,104/11,171) male and 54.3% (6,067/11,171) female
articipants, although the number of participants overall
ncreased (table 2). However, a fairly balanced gender ratio
ould be gained with greater male participation compared
o classic prevention programmes which usually register
0-42% male participants [49]. Participants’ compliance
as comparatively high, up to 83.1%, and females were
ore compliant (up to 86.2%) than males (up to 81.3%),

lthough this was not significant. However, after visiting
he website, behavioural adjustment was slightly better
n males who answered the survey compared to females;
0.5% of males and 47.3% of females increased their sun-
creen usage. UV protection strategies, such as usage of
hade, lunch breaks, or clothes, were improved in 59.1%
f males and 55.9% of females. In 2008, we hypothesized
hat men are less likely to seek a physical consultation and
ess interested and therefore less informed about the topic,
ut could be more responsive to internet-based health infor-
ation. The results of 2008 reflect the social changes and

ttitude towards web-based information both for males and
emales. The development over the years, however, reflects
he adjustment of web usage throughout the whole popula-
ion, relatively independent of gender or age.

ith the help of this webpage, at least 103 malignant
esions including 34 melanomas, 53 basal cell carcinomas,
ix squamous cell carcinomas, and 10 other malignancies
ere diagnosed. These data refer to at least 0.13% of
witzerland’s annual melanoma incidence with 2,700
elanoma cases per year (3.4/2,700) [50]. An even higher

ate of malignancies based on our programme may be
ssumed, as only 8.6% (962/11,171) of all participants, who
ploaded a photo, subsequently took part in the survey and
ndicated their diagnosis and/or the nature of their lesion.
n addition, it is conceivable that not all participants with
alignant diagnoses answered our email survey reliably. In

articular, participants with a malignant diagnosis may not
ave participated due to health issues or a desire to remain
rivate.
owever - in contrast to the evaluation in 2008 - partici-
ation in the teledermatological study and the subsequent
urvey was lower in males throughout the following years
45.7% [5,104/11,171] and 44.2% [828/1,874]) and more
alignancies were found in males (59.2% [61/103]).
JD, vol. 31, n◦ 4, July-August 2021

he anatomical distribution of melanomas and basal
ell carcinoma is in accordance with the literature.
ost melanomas were located on the back (41.2%) and

xtremities (41.2%), while basal cell carcinomas were pref-
rentially localized on sun-exposed areas (47.2% on the
ace). In contrast, squamous cell carcinomas demonstrated
typical distribution and were mostly detected on the back
50%) followed by the face (33.3%) and the arms (16%).
21 Time: 4:17 pm

However, the small proportion of squamous cell carcino-
mas (n = 6) detected in this study most likely biased this
distribution and this should therefore be taken into account
[51-53].
Interestingly, knowledge about the nature of skin lesions
was inconsistent among participants with malignant
lesions. While 88.2% of participants with melanoma were
informed about the malignancy of their skin lesion, 67.9%
of participants with basal cell carcinoma classified their skin
lesion as benign and 7.5% were unsure whether the lesion
was benign or malignant. Likewise, 16.7% of the partici-
pants with diagnosed squamous cell carcinoma evaluated
their skin lesion as benign, and 33.3% could not specify
whether it was benign or malignant. Misleading communi-
cation from physicians, in an attempt to not unsettle their
patients, might be an explanation, as well as a lack of con-
sultation time for education. However, a lack of knowledge
might result in an underestimation of skin cancer risk and
reduce compliance regarding risk-limiting behaviour and
self-examination. This study supports this hypothesis as
the influence of the webpage on sun protective behaviour
of participants with malignant skin lesions (69.8%; 67/96)
was significantly higher compared to that of individuals
with benign skin lesions (43.6%; 345/792). Changes in sun
protection behaviour also seem to have improved after a
malignant diagnosis; 69.8% (67/96) of the participants with
a malignant diagnosis used more sunscreen after visiting
the webpage and 76.0% (73/96) considered more sun pro-
tection measures, such as the use of shade, lunch breaks
and clothing. On the other hand, among participants with
benign skin lesions, only 52.5% (416/792) used more sun-
screen and 60.8% (480/790) enhanced their sun-protective
measures.
Although the greatest educative effect of the webpage was
detected following a malignant diagnosis, the other partici-
pants also benefitted from this website; 40.5% (683/1,687)
of all participants who responded to our survey changed
their attitude towards sun protection, 48.7% (820/1,685)
used more sunscreen, and 57.5% (966/1,681) improved
their UV protection techniques. Three participants indi-
cated that they did not change their behaviour, as they
already used intense sun protective measures before vis-
iting the website. The measured effect on habitual changes
by this web-based prevention campaign is relatively high
compared to other educational programmes with compa-
rable design. Furthermore, contrary to most web-based
campaigns, we detected a large long-term effect [54-57].
However, data are not directly comparable and differ-
ent habits may be variably prone to change. Notably,
despite a lower compliance to management recommenda-
tions and participation in prevention projects, males showed
improved implementation of sun protective behaviour after
visiting the webpage compared to females. An underly-
ing reason could be that females had already implemented
improved UV protection strategies, in contrast to males,
before visiting the educational web site. This possibility,
535

however, underscores the necessity for gender-adapted edu-
cation.
A limitation of the study is the retrospective nature of
the email survey which was performed on a voluntary
basis. Consequently, 16.8% (1,874/11,171) of all partici-
pants responded and uploaded a photo of their skin lesion
for dermatologic evaluation. In particular, participants with
malignant skin lesions may have avoided participation due
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o concerns about data protection, or did not participate in
he survey because of their disease. Furthermore, high-risk
ehaviours, such as tanning (indoor/outdoor), holidays in
un-intense regions or doing a lot of out-door activities,
ere not addressed in this questionnaire and might have
iased our results. However, as we collected a large data
et over 10 years with a total of 1,874 survey participants,
his bias may have been limited. Due to the retrospective
esign of this study, we were unable to analyse data relative
o tumour stage or precise diagnosis.
n conclusion, the presented survey confirms that online
revention programmes can sensitize the population to risk
actors and lead to behavioural changes, reducing at-risk
ehaviour. For early diagnosis of skin cancer, telederma-
ology is an effective technique that may reach a large
roportion of a population with a high level of compliance,
hich is usually not easily achieved due to working life
r other time constraints. For the future, increased usage
f web-assisted diagnostic methods could be an efficient
ay to further enhance skin cancer prevention and screen-

ng with the help of gender-adapted responsiveness. Further
ata on the effect of psychological aspects, such as com-
liance and patient confidence based on computer-assisted
iagnostic techniques, are required, as well as targeted
ender-adapted education. �

isclosures. Financial support: MySkincheck was
aunched by La Roche-Posay Switzerland, L’Oréal Active
osmetics. There were not financial supports concern-

ng the survey. Conflicts of interest: Prof. Dummer has
ntermittent projects focused on consulting and/or advi-
ory relationships with Novartis, Merck Sharp & Dhome
MSD), Bristol-Myers Squibb (BMS), Roche, Amgen,
akeda, Pierre Fabre, Sun Pharma, Sanofi, Catalym,
econd Genome, Regeneron, and Alligator outside the sub-
itted work. Dr. Imhof has intermittent projects focused on

onsulting and/or advisory relationships with Galderma,
utside the submitted work.

eferences

. Leiter U, Eigentler T, Garbe C. Epidemiology of skin cancer. Adv
xp Med Biol 2014; 810: 120-40.
. Xiang F, Lucas R, Hales S, Neale R. Incidence of nonmelanoma skin
ancer in relation to ambient UV radiation in white populations, 1978-
012: empirical relationships. JAMA Dermatol 2014; 150(10): 1063-
1.
. Almahroos M, Kurban AK. Ultraviolet carcinogenesis in non-
elanoma skin cancer part II: review and update on epidemiologic
orrelations. Skinmed 2004; 3(3): 132-9.
. Apalla Z, Lallas A, Sotiriou E, Lazaridou E, Ioannides D. Epidemio-
36

ogical trends in skin cancer. Dermatol Pract Concept 2017; 7(2): 1-6.
. Fitzmaurice C, Allen C, Barber RM, et al. Global, regional, and
ational cancer incidence, mortality, years of life lost, years lived with
isability, and disability-adjusted life-years for 32 cancer groups, 1990

o 2015: a systematic analysis for the global burden of disease study.
AMA Oncol 2017; 3(4): 524-48.
. Lutz JM, Francisci S, Mugno E, et al. Cancer prevalence in Central
urope: the EUROPREVAL Study. Ann Oncol 2003; 14(2): 313-22.
21 Time: 4:17 pm

7. Matthews NH, Li WQ, Qureshi AA, Weinstock MA, Cho E. Epi-
demiology of melanoma. In: Ward WH, Farma JM, editors. Cutaneous
melanoma: etiology and therapy. Brisbane (AU): Codon Publications,
2017.
8. Eggermont AM, Spatz A, Robert C. Cutaneous melanoma. Lancet
2014; 383(9919): 816-27.
9. Maverakis E, Cornelius LA, Bowen GM, et al. Metastatic melanoma
– a review of current and future treatment options. Acta Derm Venereol
2015; 95(5): 516-24.
10. Garbe C, Leiter U. Melanoma epidemiology and trends. Clin
Dermatol 2009; 27(1): 3-9.
11. Bosetti C, La Vecchia C, Naldi L, Lucchini F, Negri E, Levi F. Mor-
tality from cutaneous malignant melanoma in Europe. Has the epidemic
levelled off? Melanoma Res 2004; 14(4): 301-9.
12. Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and
mortality worldwide: sources, methods and major patterns in GLOBO-
CAN 2012. Int J Cancer 2015; 136(5): E359-386.
13. Sinclair C, Foley P. Skin cancer prevention in Australia. Br J Der-
matol 2009; 161(Suppl 3): 116-23.
14. Dobbinson SJ, Wakefield MA, Jamsen KM, et al. Weekend
sun protection and sunburn in Australia trends (1987-2002) and
association with SunSmart television advertising. Am J Prev Med
2008; 34(2): 94-101.
15. Whiteman DC, Green AC, Olsen CM. The growing burden of
invasive melanoma: projections of incidence rates and numbers of new
cases in six susceptible populations through 2031. J Invest Dermatol
2016; 136(6): 1161-71.
16. Erdmann F, Lortet-Tieulent J, Schuz J, et al. International trends
in the incidence of malignant melanoma 1953-2008–are recent
generations at higher or lower risk? Int J Cancer 2013; 132(2):
385-400.
17. Wakefield MA, Loken B, Hornik RC. Use of mass media
campaigns to change health behaviour. Lancet 2010; 376(9748):
1261-71.
18. Gordon LG, Rowell D. Health system costs of skin cancer and
cost-effectiveness of skin cancer prevention and screening: a systematic
review. Eur J Cancer Prev 2015; 24(2): 141-9.
19. Bulliard JL, Raymond L, Levi F, et al. Prevention of cutaneous
melanoma: an epidemiological evaluation of the Swiss campaign. Rev
Epidemiol Sante Publique 1992; 40(6): 431-8.
20. Ackermann S, Vuadens A, Levi F, Bulliard JL. Sun pro-
tective behaviour and sunburn prevalence in primary and sec-
ondary schoolchildren in western Switzerland. Swiss Med Wkly
2016; 146: w14370.
21. Reinau D, Meier CR, Gerber N, Surber C. Evaluation of a sun
safety education programme for primary school students in Switzer-
land. Eur J Cancer Prev 2014; 23(4): 303-9.
22. Reinau D, Meier C, Gerber N, Hofbauer GF, Surber C.
Sun protective behaviour of primary and secondary school stu-
dents in North-Western Switzerland. Swiss Med Wkly 2012; 142:
w13520.
23. Grierson T, van Dijk MW, Dozois E, Mascher J. Using the Internet
to build community capacity for healthy public policy. Health Promot
Pract 2006; 7(1): 13-22.
24. Atkinson NL, Saperstein SL, Pleis J. Using the internet for health-
related activities: findings from a national probability sample. J Med
Internet Res 2009; 11(1): e4.
25. Chou WY, Hunt YM, Beckjord EB, Moser RP, Hesse BW. Social
media use in the United States: implications for health communication.
J Med Internet Res 2009; 11(4): e48.
EJD, vol. 31, n◦ 4, July-August 2021

26. Spooner KK, Salemi JL, Salihu HM, Zoorob RJ. eHealth
patient-provider communication in the United States: interest, inequal-
ities and predictors. J Am Med Inform Assoc 2017; 24(e1):
e18-27.
27. Bidmon S, Terlutter R. Gender differences in searching for health
information on the internet and the virtual patient-physician relationship
in germany: exploratory results on how men and women differ and
why. J Med Internet Res 2015; 17(6): e156.

http://www.ncbi.nlm.nih.gov/pubmed?term=25207363
http://www.ncbi.nlm.nih.gov/pubmed?term=25103031
http://www.ncbi.nlm.nih.gov/pubmed?term=15133392
http://www.ncbi.nlm.nih.gov/pubmed?term=28515985
http://www.ncbi.nlm.nih.gov/pubmed?term=27918777
http://www.ncbi.nlm.nih.gov/pubmed?term=12562661
http://www.ncbi.nlm.nih.gov/pubmed?term=25520039
http://www.ncbi.nlm.nih.gov/pubmed?term=19095149
http://www.ncbi.nlm.nih.gov/pubmed?term=15305162
http://www.ncbi.nlm.nih.gov/pubmed?term=25220842
http://www.ncbi.nlm.nih.gov/pubmed?term=19775367
http://www.ncbi.nlm.nih.gov/pubmed?term=18201638
http://www.ncbi.nlm.nih.gov/pubmed?term=26902923
http://www.ncbi.nlm.nih.gov/pubmed?term=22532371
http://www.ncbi.nlm.nih.gov/pubmed?term=20933263
http://www.ncbi.nlm.nih.gov/pubmed?term=25089375
http://www.ncbi.nlm.nih.gov/pubmed?term=1287742
http://www.ncbi.nlm.nih.gov/pubmed?term=27878788
http://www.ncbi.nlm.nih.gov/pubmed?term=24871562
http://www.ncbi.nlm.nih.gov/pubmed?term=22367965
http://www.ncbi.nlm.nih.gov/pubmed?term=16410416
http://www.ncbi.nlm.nih.gov/pubmed?term=19275980
http://www.ncbi.nlm.nih.gov/pubmed?term=19945947
http://www.ncbi.nlm.nih.gov/pubmed?term=27497797
http://www.ncbi.nlm.nih.gov/pubmed?term=26099325


Journal Iden 7, 20

E

2
u
s
2
2
r
3
t
s
3
f
2
3
t
D
3
c
3
s
2
3
i
3
m
i
3
A
t
2
3
a
l
3
s
s
5
4
i
a
4
v
M
4
h
2
4
d
J

tification = EJD Article Identification = 4094 Date: September 2

8. Iverson SA, Howard KB, Penney BK. Impact of internet
se on health-related behaviors and the patient-physician relation-
hip: a survey-based study and review. J Am Osteopath Assoc
008; 108(12): 699-711.
9. Kim H, Xie B. Health literacy in the eHealth era: a systematic

eview of the literature. Patient Educ Couns 2017; 100(6): 1073-82.
0. Markun S, Scherz N, Rosemann T, Tandjung R, Braun RP. Mobile

eledermatology for skin cancer screening: a diagnostic accuracy
tudy. Medicine (Baltimore) 2017; 96(10): e6278.
1. Warshaw EM, Gravely AA, Nelson DB. Reliability of store and

orward teledermatology for skin neoplasms. J Am Acad Dermatol
015; 72(3): 426-35.
2. Barbieri JS, Nelson CA, James WD, et al. The reliability of

eledermatology to triage inpatient dermatology consultations. JAMA
ermatol 2014; 150(4): 419-24.
3. Walocko FM, Tejasvi T. Teledermatology applications in skin can-
er diagnosis. Dermatol Clin 2017; 35(4): 559-63.
4. Mahe E, Qattini S, Beauchet A, Saiag P. Web-based resources for
un protection information–a French-language evaluation. Eur J Cancer
009; 45(12): 2160-7.
5. Bari L, Kemeny L, Bari F. A multilingual assessment of melanoma

nformation quality on the Internet. J Cancer Educ 2014; 29(2): 284-8.
6. Barysch M-J, Cozzio A, Kolm I, et al. Internet based health pro-
otion campaign against skin cancer – Results of www.skincheck.ch

n Switzerland. Eur J Dermatol 2010; 20(1): 109-14.
7. Baade PD, English DR, Youl PH, McPherson M, Elwood JM,
itken JF. The relationship between melanoma thickness and time

o diagnosis in a large population-based study. Arch Dermatol
006; 142(11): 1422-7.
8. Talaganis JA, Biello K, Plaka M, et al. Demographic, behavioural
nd physician-related determinants of early melanoma detection in a

ow-incidence population. Br J Dermatol 2014; 171(4): 832-8.
9. Dessinioti C, Geller AC, Stergiopoulou A, et al. Association of
kin examination behaviors and thinner nodular versus superficial
preading melanoma at diagnosis. JAMA Dermatol 2018; 154(5):
44-53.
0. Swetter SM, Pollitt RA, Johnson TM, Brooks DR, Geller AC. Behav-

oral determinants of successful early melanoma detection: role of self
nd physician skin examination. Cancer 2012; 118(15): 3725-34.
1. Kasparian NA, McLoone JK, Meiser B. Skin cancer-related pre-
ention and screening behaviors: a review of the literature. J Behav
JD, vol. 31, n◦ 4, July-August 2021

ed 2009; 32(5): 406-28.
2. Lupton D, Maslen S. How women use digital technologies for
ealth: qualitative interview and focus group study. J Med Internet Res
019; 21(1): e11481.
3. Montagni I, Cariou T, Feuillet T, Langlois E, Tzourio C. Exploring
igital health use and opinions of university students: field survey study.
MIR Mhealth Uhealth 2018; 6(3): e65.
21 Time: 4:17 pm

44. Tennant B, Stellefson M, Dodd V, et al. eHealth literacy
and Web 2.0 health information seeking behaviors among baby
boomers and older adults. J Med Internet Res 2015; 17(3):
e70.
45. Chuchu N, Dinnes J, Takwoingi Y, et al. Teledermatology for
diagnosing skin cancer in adults. Cochrane Database Syst Rev
2018; 12: Cd013193.

46. Lee KJ, Finnane A, Soyer HP. Recent trends in telederma-
tology and teledermoscopy. Dermatol Pract Concept 2018; 8(3):
214-23.
47. Okhovat JP, Beaulieu D, Tsao H, et al. The first 30 years
of the American Academy of Dermatology skin cancer screen-
ing program: 1985-2014. J Am Acad Dermatol 2018; 79(5):
884-891.e883.
48. Little EG, Eide MJ. Update on the current state of melanoma inci-
dence. Dermatol Clin 2012; 30(3): 355-61.

49. Koch-Institut R. http://www.gbe-bund.de/gbe10/abrechnung.
prc_abr_test_logon?p_uid=gast&p_aid=0&p_knoten=FID&p_sprache=
D&p_suchstring=19606#tab6.2.20. 2014.
50. NICER Foundation National Institute for Cancer Epidemiology
and Registration. Population-based cancer registration and epidemi-
ological cancer research in Switzerland. NICER, 2019.
51. Minini R, Rohrmann S, Braun R, Korol D, Dehler S. Incidence
trends and clinical-pathological characteristics of invasive cutaneous
melanoma from 1980 to 2010 in the Canton of Zurich, Switzerland.
Melanoma Res 2017; 27(2): 145-51.

52. Rezende HD, Almeida APM, Shimoda E, Milagre ACX, Almeida
LM. Study of skin neoplasms in a university hospital: integration of
anatomopathological records and its interface with the literature. An
Bras Dermatol 2019; 94(1): 42-6.

53. Katalinic A, Kunze U, Schafer T. Epidemiology of cutaneous
melanoma and non-melanoma skin cancer in Schleswig-Holstein,
Germany: incidence, clinical subtypes, tumour stages and localiza-
tion (epidemiology of skin cancer). Br J Dermatol 2003; 149(6):
1200-6.
54. Mutter ER, Oettingen G, Gollwitzer PM. An online randomised
controlled trial of mental contrasting with implementation inten-
tions as a smoking behaviour change intervention. Psychol Health
2020; 35(3): 318-45.

55. Meeussen L, Put C, Meganck J, De Peuter S. The gap between
attitudes and use in prediction of effect of an online smoking cessation
program. J Health Commun 2012; 17(8): 946-59.
537

56. Martínez C, Castellano Y, Company A, et al. Impact of an
online training program in hospital workers’ smoking cessation inter-
ventions in Bolivia, Guatemala and Paraguay. Gac Sanit 2018; 32(3):
236-43.
57. Martínez C, Castellano Y, Andrés A, et al. Impact of an online
training program in smoking cessation interventions in hospitals. J Nurs
Scholarsh 2019; 51(4): 449-58.

http://www.ncbi.nlm.nih.gov/pubmed?term=19075034
http://www.ncbi.nlm.nih.gov/pubmed?term=28174067
http://www.ncbi.nlm.nih.gov/pubmed?term=28272243
http://www.ncbi.nlm.nih.gov/pubmed?term=25599624
http://www.ncbi.nlm.nih.gov/pubmed?term=24522374
http://www.ncbi.nlm.nih.gov/pubmed?term=28886813
http://www.ncbi.nlm.nih.gov/pubmed?term=19285856
http://www.ncbi.nlm.nih.gov/pubmed?term=24385338
http://www.ncbi.nlm.nih.gov/pubmed?term=19825529
http://www.ncbi.nlm.nih.gov/pubmed?term=17116832
http://www.ncbi.nlm.nih.gov/pubmed?term=24749902
http://www.ncbi.nlm.nih.gov/pubmed?term=29710122
http://www.ncbi.nlm.nih.gov/pubmed?term=22179848
http://www.ncbi.nlm.nih.gov/pubmed?term=19521760
http://www.ncbi.nlm.nih.gov/pubmed?term=30681963
http://www.ncbi.nlm.nih.gov/pubmed?term=29549071
http://www.ncbi.nlm.nih.gov/pubmed?term=25783036
http://www.ncbi.nlm.nih.gov/pubmed?term=30521686
http://www.ncbi.nlm.nih.gov/pubmed?term=30116667
http://www.ncbi.nlm.nih.gov/pubmed?term=30057360
http://www.ncbi.nlm.nih.gov/pubmed?term=22800543
http://www.ncbi.nlm.nih.gov/pubmed?term=27926588
http://www.ncbi.nlm.nih.gov/pubmed?term=30726462
http://www.ncbi.nlm.nih.gov/pubmed?term=14674897
http://www.ncbi.nlm.nih.gov/pubmed?term=31264451
http://www.ncbi.nlm.nih.gov/pubmed?term=22724549
http://www.ncbi.nlm.nih.gov/pubmed?term=29398107
http://www.ncbi.nlm.nih.gov/pubmed?term=30874373


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


