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Ultraviolet radiation (UVR) is the most important risk factor for developing skin cancer. University students can be considered as
a particularly high-risk group for long- and short-term adverse effects of UVR due to intensive solar UVR exposure and high rates
of sunburn. While validated questionnaires for assessing solar UVR exposure and sun protection behavior are available in
German, a questionnaire for assessing the level of knowledge about this topic is still missing. We conducted a literature search for
cross-sectional studies assessing skin cancer and sun protection knowledge among university students in Medline (via PubMed)
and analyzed existing questionnaires and topics contained therein. We chose to translate the “Skin Cancer and Sun Knowledge
Scale” referring to the TRAPD method into the German language and pilot-tested the translation with an opportunity sample of
German students. The literature search revealed 36 eligible studies. Four major topics were identified within the studies:
knowledge on skin cancer, risk factors, UVR, and sun protection measures. One hundred and seven German university students
(86.0% female) with a mean age of 26.25 years (SD + 4.58; range: 19-46) participated in our pilot study. The internal reliability of
the scale was KR-20 = 0.624. We discovered an improvable level of knowledge in terms of skin cancer among the study population.
Statistical analyses revealed no significant associations between the level of knowledge and UVR exposure or tanning behavior,
respectively. The skin cancer and sun protection knowledge of German university students should be examined thoroughly. While
the psychometric properties of the SCSK require further thorough investigation, first empirical experiences indicate the suitability
of the tool to assess the level of knowledge regarding skin cancer and sun protection.

1. Introduction

Skin cancer is one of the most common types of cancer
worldwide within the Caucasian population and therefore a
significant public health issue [1-4]. In the past decades,
malignant melanoma (MM) and keratinocyte carcinoma
(KC, or nonmelanoma skin cancer (NMSC)) are increasing
rapidly in incidence across the globe [1-5]. More than
300,000 cases of MM were detected in 2017, leading to
approximately 62,000 global deaths [6]. In addition, there
were 7.7 million new cases of KC annually throughout the
world, 5.9 million due to basal cell carcinoma (BCC) and 1.8
million due to squamous cell carcinoma (SCC) [6]. The most

significant risk factor for developing skin cancer is ultra-
violet radiation (UVR) [7]. In 1992, the International Agency
for Research on Cancer (IARC) has already classified solar
radiation as carcinogenic (Group 1) and UVR as probably
carcinogenic to humans (Group 2A) [8]. In 2009, UVR was
reassessed and has also been classified as carcinogenic to
humans (Group 1) [9]. Besides long-term effects of solar
radiation, short-term effects—such as sunburns (eryth-
ema)—are also of relevance as, for example, increased sun
exposure during childhood, especially if leading to sunburns,
increases the risk of developing melanoma [7, 10-12].
Almost all adverse effects of solar UVR exposure are
preventable by adopting adequate sun-protective measures.
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Prevention strategies mainly aim at reducing solar UVR
exposure, in particular by limiting outdoor exposure during
peak solar UVR hours (regionally depending on solar noon,
approximately between 11 a.m.—4 p.m.), avoiding tanning
beds, seeking shade whenever possible, and applying sun
protection measures, which include wearing long-sleeved
shirts and trousers, wearing a wide-brimmed hat, wearing
sunglasses, and applying sunscreen [13, 14]. Due to the long
latency period of some adverse effects, it is of particular
importance to implement sun-protective measures early as
well as permanently. However, especially adolescents and
young adults are often exposed to high levels of solar or
artificial UVR (e.g., sunbeds), and studies show high rates of
sunburn and inadequate protection behavior [15, 16]. In
addition, outdoor tanning is still popular among the
aforementioned age groups as a tan is perceived as attractive
and as a sign of good health in many Western countries
[13, 17]. As various studies (among others [18-23]) point
out, university students can be considered as a particularly
high-risk group for long- and short-term adverse effects of
UVR—due to a high solar UVR exposure, insufficient ap-
plication of sun-protective measures, and positive attitudes
toward tanning—and therefore should receive particular
attention.

While the importance of knowledge in predicting be-
havior has been widely discussed in various health contexts
[24], the body of evidence regarding sun-protective be-
havior is still inconclusive. In this regard, Nahar et al. [25]
highlight deficiencies in terms of sunscreen and UVR
knowledge, a moderate-to-high level of skin cancer
knowledge, but also an insufficient use of sun-protective
measures among medical students from Australia, Brazil,
Peru, Albania, Canada, England, France, Hungary,
Malaysia, Pakistan, Poland, Romania, Sweden, Turkey, and
the USA. These findings are in accordance with studies
reporting an overall satisfactory level of knowledge in
various student samples (e. g., nursing, osteopathic, and
medical students) in the USA, Turkey, Saudi Arabia, Spain,
and Ireland [18-20, 26-29]. Nevertheless, this solid level of
knowledge does not necessarily seem to be associated with
adequate sun-protective behavior [18, 19, 27-29]. This is
particularly of interest, because health behavior approaches
assume that knowledge about health hazards seems to act a
part in the development of attitudes—especially risk per-
ceptions—and thus may have an (implicit) influence on the
initiation of behavioral change [30].

Although solar UVR exposure and sun-protective be-
havior as well as the level of knowledge about skin cancer
and sun protection are intensively investigated among
various student populations in other countries, little is
known about German university students. To provide re-
liable data on exposure as well as behavior and knowledge,
validated questionnaires are needed. While the “Sun Ex-
posure and Protection Index” (SEPI) [31], which is a vali-
dated questionnaire for the assessment of solar UVR
exposure and sun protection behavior has recently become
available in German, a questionnaire for assessing the level
of knowledge is still missing. As Day et al. [32-34] em-
phasize, differences in the measurement of knowledge

Journal of Skin Cancer

should be avoided to facilitate the comparison of findings
between studies. Before an investigation of German students
is conducted, a questionnaire to capture the level of
knowledge in terms of skin cancer and sun protection ad-
equately should be developed.

The aims of the present study therefore were (1) to
provide an overview of the questionnaires used to assess
knowledge regarding skin cancer and sun protection among
university students and the topics contained therein and,
based on this, (2) to select a suitable questionnaire, to
translate and pilot-test it with an opportunity sample of
German students. Furthermore, we aimed for (3) assessing
students’ sun exposure and outdoor tanning behavior.

2. Materials and Methods

2.1. Part I—Literature Search. To provide an overview on
questionnaires assessing knowledge in terms of skin cancer
and sun protection, we performed a literature search in
Medline (via PubMed) using the search terms “knowledge
AND (skin cancer OR sun protection) AND student™.” We
conducted the literature search until December 31, 2018, and
updated our search lastly on January 21, 2021. Search was
performed without any limitations or filters. We included
cross-sectional studies reporting the assessment of knowl-
edge among any kind of university students. Non-English
language papers were excluded. After examining titles and
abstracts for eligibility, the full texts of potentially eligible
studies were subsequently reviewed and checked for in-
clusion suitability. We extracted study characteristics (e.g.,
country, setting, study sample) and topics of the used
questionnaires. If further literature was referenced regarding
the questions and topics included, we reviewed these and
extracted the topics as needed. Afterward, a content analysis
with theory-driven and inductive approaches was used to
systematize major themes across questionnaires.

2.2. Part II—Translation and Pilot Testing of the Questionnaire.
The translation of the chosen questionnaire was performed
referring to the TRAPD method, which has been issued in
numerous publications and guidelines (e. g., the European
Social Survey (ESS) Translation Guidelines or the GESIS
Survey Guidelines) [35-38]. The TRAPD method requires
two independent translations of the same questionnaire
(T =translation). During the translation process, both
translators make sure that the translation is correct and
complete in terms of content and language, and that the
language is easy to understand and suitable for the target
group. In addition, the key terms of the respective topic
should be used consistently. As a next step, a reviewer
compares the translations together with the translators and
discusses and clarifies questions regarding their translations
(R =review) to develop a joint final version (A = adjunction).
In the following pretest, the translated questionnaire is
tested on a small sample of the target group (P=pretest).
Documentation occurs during the entire process
(D =documentation) to ensure that the development of the
final version remains comprehensible [35-38]. In our case,
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the translators discussed their translation with each other, so
that we modified the TRAPD method regarding the steps
review and adjunction at this point. Subsequent to the
systematic translation process described above, we con-
ducted a pretest with four students to eliminate any com-
prehension difficulties.

2.2.1. Design of the Pilot Test. We pilot-tested our translation
within a small cross-sectional study at the University of
Osnabrueck, Germany, in May 2019 with an opportunity
sample of students of high-level vocational education
teaching, enrolled in the summer term of 2019. Data col-
lection was carried out by means of a written questionnaire
distributed in two lectures and five seminars. Students not
studying vocational education teaching or occasional stu-
dents were excluded. At the beginning of each survey, the
study objectives were presented and information about
voluntary participation and anonymous collection, use, and
analysis of data was given. All participants agreed to par-
ticipate voluntarily. The students were informed that
withdrawal of approval at any time would not lead to any
negative consequences. In this way, informed consent was
ensured. The survey and analysis of the data were conducted
in accordance with the principles of the General Data
Protection Regulation (GDPR) [39].

2.2.2. Measures. The questionnaire was divided into three
parts. At first, we assessed sociodemographic data, such as
age, sex, personal or family history of skin cancer, and the
self-assessed skin phototype according to the Fitzpatrick
skin phototype classification system [40]. Furthermore, the
participants were asked about their previous vocational
training, study course, and current study program.
Moreover, the students’ sum exposure was assessed
according to Glanz et al. [41] by means of two items which
capture the average frequency of hours participants spent
outdoors per day on weekdays (Monday till Friday) and on
weekends (Saturday and Sunday) between 10 a.m. and 4 p.m.
in summertime. To that end, the students classified them-
selves according to a 7-point Likert scale ((1) “30 minutes or
less,” (2) “31 minutes to 1 hour,” (3) “2 hours,” (4) “3 hours,”
(5) “4 hours,” (6) “5 hours,” and (7) “6 hours”). To calculate
the average daily sun exposure, the two values were com-
bined and weighted (factor 5 for weekdays and factor 2 for
weekends). Thus, between 1 and 7 points could be achieved,
so that a higher value indicated a higher average sun ex-
posure per day [34, 41]. Similar to Day et al. [34], the
students’ outdoor tanning behavior—defined as exposing
one’s body to direct solar UVR in order to tan the skin—was
determined by using an item which interrogated the fre-
quency of sunbathing by means of a five-level rating scale
((1) “Never,” (2) “Once or twice a year,” (3) “3-5 times a year
(i.e., once every month or two on average),” (4) “7-12 times a
year (i.e., almost every month on average),” and (5) “More
than once a month”). To adequately capture the students’
skin cancer and sun protection knowledge, we used the “Skin
Cancer and Sun Knowledge Scale” (see below) [34].

2.2.3. Statistical Analysis. All data were analyzed using
IBM® SPSS® Statistics 25. In order to describe the students’
characteristics, descriptive statistics were generated. Internal
reliability was evaluated by using Kuder-Richardson 20
formula (KR-20). For exploratory analyses between the level
of knowledge and sun exposure, the correlation coeflicient of
Pearson’s r was computed. We used Spearman’s rho to
calculate the correlation between knowledge and tanning
behavior. Statistical significance was set at p <0.05.

3. Results

3.1. Part I—Overview of the Literature. The initial literature
search revealed 282 results, of which 24 met inclusion cri-
teria. Hand search revealed another four eligible studies. We
completely rerun our literature search, lastly on January 21,
2021. Out of the 333 results, 30 (24 from the former search
and six new references) met the inclusion criteria. Hand
search revealed another two eligible references. The included
studies were published between 1993 and 2020 and were
conducted in the following countries: Australia (1x), Bosnia
and Herzegovina (1x), Brazil (4x), China (1x), France (I1x),
Iran (1x), Iraq (1x), Ireland (1x), Malaysia (1x), Pakistan (1x),
Peru (1x), Poland (2x), Saudi Arabia (2x), Spain (2x), Turkey
(4x), and USA (10x). Study characteristics, including details
on sample size, study participants, and settings, are reported
in Additional File 1.

3.1.1. Overview of Questionnaires. The analysis of the
questionnaires used in the included studies revealed four
major topics: (1) knowledge on skin cancer, including ep-
idemiological aspects (e.g., prevalence), symptoms or signs
of skin cancer (e.g., changing moles) as well as questions
regarding lethality or cure rate (e.g., therapy, but also early
detection); (2) risk factors associated with skin cancer, es-
pecially solar or artificial UVR exposure, sunburn, indoor or
outdoor tanning as well as genetic aspects such as heredity or
skin type; (3) knowledge about UVR, especially regarding
peak solar UVR hours, general knowledge (e.g., about the
UV index), but also about further positive and negative
effects of solar or artificial UVR (e.g., vitamin D metabolism
or photoaging); and (4) knowledge of sun protection
measures as well as detailed knowledge on sunscreens and
their proper application. Table 1 provides an overview of the
major topics and subtopics included in the questionnaires. It
becomes apparent that no questionnaire covers all topics.
Most studies did not use validated instruments to measure
participants’ level of knowledge regarding skin cancer and
sun protection knowledge. Most studies fail to report on a
systematic approach to question selection or questionnaire
development, as knowledge was not always the primary
outcome of the study. Based on these results and a discussion
within the research group of this work, we found the “Skin
Cancer and Sun Knowledge Scale” (SCSK) to be the most
appropriate instrument to capture the level of knowledge
and that translation and pilot testing of the instrument
might be worthwhile. Therefore, the SCSK was translated
into German and used subsequently.
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3.1.2. Skin Cancer and Sun Knowledge Scale. The ques-
tionnaire was developed by Day et al. [34], based on a sys-
tematic review of studies assessing skin cancer and sun
protection knowledge among various populations [33]. The
SCSK comprises 25 items covering the following five topics:
sun protection, tanning, risk factors for skin cancer, preva-
lence of skin cancer, and symptoms of skin cancer. While the
first 15 items are true-false statements, the subsequent 10
items are phrased as multiple-choice questions of which only
one answer is correct. Due to the one-factor structure of the
SCSK, up to 25 points can be achieved. A higher score in-
dicates better knowledge about skin cancer and sun protec-
tion [34]. The psychometric characteristics of the SCSK were
tested with a sample of 514 undergraduate students of the
University of Adelaide, Australia, and revealed acceptable
psychometric properties (internal reliability: KR-20=0.69;
test-retest reliability: »=0.83, n=52, p<0.001) [33]. Besides
the original version of the questionnaire, a Turkish translation
was validated by Haney et al. [63] with a sample of nursing
students. The results showed less clear but still acceptable
psychometric properties (internal consistency: KR-20 =0.51;
2-week test-retest reliability: r=0.52, n=34, p <0.001) [63].

3.2. Part II—Pilot Testing. One hundred and seven students
(86.0% female) with an average age of 26.25 years (SD +4.58;
range: 19-46) were included. The majority of the study par-
ticipants reported to fall under skin phototype II (50.5%) or
skin phototype III (31.8%) according to the Fitzpatrick skin
phototype classification system [40]. None but one of the
participants reported to fall under skin phototype I or skin
phototype V, respectively. The majority of the students com-
pleted an apprenticeship prior to their studies. Demographic
data on participants enrolled in the study are shown in Table 2.

3.2.1. Descriptive Results. Mean values of sun exposure and
frequency of tanning behavior are presented in Table 3. Most
students reported to intentionally tan three to five times a
year (29.0%, n = 31). Twenty-seven students (25.2%) exposed
themselves seven to twelve times a year, whereas twenty-five
participants (23.4%) stated to tan once or twice a year. A
total of twenty-four students (22.4%) stated that on average
they consciously exposed themselves to the sun more than
once a month to get a tan. No student claimed to never tan.

3.2.2. Level of Skin Cancer and Sun Protection Knowledge.
The mean SCSK score of the 107 students was 15.64 (SD + 3.16;
min: 7; max: 23) with a slightly better knowledge among female
students (M =15.85; SD +3.20 vs. M =14.33; SD +2.69). The
number of correctly answered items of the SCSK is shown in
Table 4. It is particularly striking that merely 10% of the
participants knew that a tan is a sign of incipient skin damage.

3.3. Statistical Analyses

3.3.1. Internal Reliability. The internal reliability of the scale
is KR-20 =0.624. Even though this is below the value of 0.7,
which is generally considered acceptable, it is still
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appropriate. Analyses show that the internal reliability can
be improved slightly to KR-20 = 0.663 by removing items 5,
6, 17, 21, and 22.

3.3.2. Exploratory Statistical Analyses. There was no sig-
nificant correlation between knowledge and tanning be-
havior in the investigated sample (p = 0.247). Furthermore,
the level of skin cancer and sun protection knowledge was
not significantly associated with sun exposure among the
participants (p = 0.144).

4, Discussion

This study aimed to provide an overview of questionnaires
used to assess skin cancer and sun protection knowledge
among university students. We additionally intended to
identify a suitable questionnaire for subsequent translation
into German and conducted pilot testing. Furthermore,
students’ sun exposure and outdoor tanning behavior should
be investigated. The SCSK was characterized by a diverse
thematic orientation and a combination of multiple-choice
questions as well as the true-false statements. In our pilot
study, we found reasonable internal reliability of the German
translation of the SCSK. The level of knowledge among our
sample seems to be improvable. Statistical analyses revealed
no significant associations between level of knowledge and
solar UVR exposure or tanning behavior, respectively.
Our literature search retrieved a large number of existing
studies in which a broad range of different questionnaires
were used. The topics therein, however, were heterogeneous;
the scope of the surveys on knowledge frequently covered
only a very selected portion of the relevant items, related to
the specific cohorts the studies were targeting, thus making
the results less comparable. The SCSK does also not cover all
the topics mentioned in Table 1, despite being based on a
systematic review [33], so the content validity needs further
discussion. The topics of the scale should therefore be
reviewed regarding completeness and relevance. This also
applies to the removal of items for reliability reasons. The
internal reliability in the present study remained below the
generally acceptable value of 0.7. However, it has to be taken
into account that knowledge in terms of skin cancer and sun
protection, as can be seen from the various topics in the
questionnaire, is a heterogeneous construct, which might be
an explanation for the low internal reliability. Further re-
search should therefore focus primarily on the content val-
idity of the scale, while reliability (e.g., by conducting test-
retest analysis) also has to be taken into account. Subse-
quently, the scale can be shortened and adjusted, if necessary.
In our study, we assessed the level of knowledge among
a small opportunity sample of German students. To capture
knowledge among Turkish language populations, Haney
et al. [63] validated a Turkish version of the SCSK. Re-
markably, they reported an almost entirely equal mean level
of knowledge assessed by the SCSK within their sample
with a mean value for male students of 14.19 (SD + 3.05,
n=67) and a mean value for female students of 15.28
(SD+2.74, n=309). In addition, the two questions
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TaBLE 2: Sociodemographic characteristics of the study sample.
Age
Mean 26.25
SD 4.58
Range 19-46
Sex n (%)
Male 15 (14.0)
Female 92 (86.0)
Self-assessed phototype according to the Fitzpatrick skin phototype classification system [40] n (%)
Skin phototype I 1(0.9)
Skin phototype II 34 (31.8)
Skin phototype III 54 (50.5)
Skin phototype IV 17 (15.9)
Skin phototype V 1 (0.9)
Skin phototype VI 0 (0)
Personal or family history of skin cancer n (%)
Personal history of skin cancer 1 (0.9)
Family history of skin cancer 19 (17.8)
Nonexistent 82 (76.6)
I do not know 5 (4.7)
Currently enrolled program n (%)
Bachelor 59 (55.1)
Master 48 (44.9)
Study course n (%)
Health sciences 30 (28.0)
Nursing sciences 27 (25.2)
Cosmetic sciences 22 (20.6)
Electrical engineering 219
Metal technology 11 (10.3)
Ecotrophology 15 (14.0)
Completed apprenticeship n (%)
Yes 84 (78.5)
No 23 (21.5)
TaBLE 3: Participants’ sun exposure and tanning behavior.
Total sample (n=107) Female (n=92) Male (n=15)
Sun exposure on weekdays % (n) % (n) % (n)
(1) 30 minutes or less (0) (0) 0 (0)
(2) 31 minutes to 1 hour 41.1 (44) 38.0 (35) 60.0 (9)
(3) 2hours 23.4 (25) 23.9 (22) 20.0 (3)
(4) 3hours 09 (1) 1.1 (1) 0 (0)
(5) 4hours 20.6 (22) 20.7 (19) 20.0 (3)
(6) 5hours 8.4 (9) 9.8 (9) 0 (0)
(7) 6 hours 5.6 (6) 6.5 (6) 0 (0)
Sun exposure on weekends % (n) % (n) % (n)
(1) 30 minutes or less 0.9 (1) 1.1 (1) 0 (0)
(2) 31 minutes to 1 hour 11.2 (12) 9.8 (9) 20.0 (3)
(3) 2hours 0 (0) 0 (0) 0 (0)
(4) 3hours 0 (0) 0 (0) 0 (0)
(5) 4hours 31.8 (34) 30.4 (28) 40.0 (6)
(6) 5hours 27.1 (29) 26.1 (24) 333 (5)
(7) 6 hours 29.0 (31) 32.6 (30) 6.7 (1)
Sun exposure (combined and weighted score)
Mean 4.05 4.16 3.39
SD 1.39 1.41 1.01
Tanning behavior % (n) % (n) % (n)
Never 0 (0) 0 (0) 0 (0)
Once or twice a year 23.4 (25) 21.7 (20) 33.3 (5)
3-5 times a year 29.0 (31) 27.2 (25) 40.0 (6)
7-12 times a year 25.2 (27) 27.2 (25) 13.3 (2)
More than once a month 22.4 (24) 23.9 (22) 13.3 (2)
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TaBLE 4: Total number of correctly answered items of the “Skin Cancer and Sun Knowledge Scale.”
Total Female  Male
Item (n=107) (n=92) (n=15)
% (n) % (n) % (n)
1 I should stay out of the sun if my shadow is shorter than my body. 36.4 (39) g ;)) 40.0 (6)
Sunbathing for only a couple of weeks a year (e.g., when on holiday) increases your likelihood of 60.7 (65) 60.9 60.0 (9)
getting skin cancer. (56)
3 Solariums/sunbeds are a safe way to get a tan. 96.3 (103) ?869Z 93.3(14)
4 When using sunscreen, you can tan without any negative effects. 86.0 (92) 88.0(81) 73.3(11)
5 Having a tan protects my skin from the sun. 62.6 (67) 64.1(59) 53.3 (8)
6 A fake/spray on tan provides me with no protection from the sun. 85.0 (91) ?7592 80.0 (12)
7 Keeping your skin tanned at a solarium during the winter protects it from sun damage during the 85.0 (91) 87.0 733 (11)
summer (80)
8 Gradual tanning eliminates most of the negative effects of lengthy exposure to the sun. 28.0 (30) ?;) 8§ 13.3 (2)
9 A tan is a sign that the skin is damaged. 10.3 (11) 10.9(10) 6.7 (1)
10 UVR (ultraviolet ray) from tanning beds is safer than UVR from the sun. 77.6 (83) (77933)' 66.7 (10)
11 Tanning is an unsafe way to get the vitamin D your body needs. 32.7 (35) ?;126; 20.0 (3)
12 A tan is a sign of good health. 77.6 (83) ?;)43 60.0 (9)
13 If you are not usually exposed to the sun, being severely sunburned two or three times during your life 66.4 (71) 68.5 53.3 (8)
will probably not increase your chances of skin disease. ’ (63) ’
14 The only way a person can get skin cancer is from too much exposure to the sun. 87.9 (94) ?;9? 100 (15)
15 People with dark skin cannot get skin cancer. 95.3(102) ?gsz 93.3(14)
16 When should sunscreen be applied for best protection? 97.2 (104) ?97()5; 93.3(14)
17 How often should SPF 30 sunscreen be reapplied? 60.7 (65) 64.1(59) 40.0 (6)
18 When is the sun the strongest? 88.8 (95) 88.0(81) 93.3(14)
19 Damage caused by the sun can be repaired by: 61.7 (66) 66.3 (61) 33.3 (5)
20 What type of clothing usually blocks more UV radiation (from the sun)? 21.5 (23) 21.7(20) 20.0 (3)
21 What does SPF 30 mean? 47.7 (51) A(IjZZ 60.0 (9)
22 Can you get a sunburn? 86.9 (93) ?759? 93.3(14)
23 Which of the following increases your risk of skin cancer? 72.9 (78) Z627§ 73.3(11)
24 What is the most common form of skin cancer? 8.4 (9) 9.8 (9) 0 (0)
25 Which of the following could be a sign of skin cancer? 29.9 (32) ?;36?)) 40.0 (6)

regarding gradual tanning (item 8; correctly answered by
29.5%) and the most common skin cancer (item 24; cor-
rectly answered by 13.3%) were both incorrectly answered
quite often in our study as well as in the study by Haney
et al. [63]. The greatly similar findings of Haney et al. [63]
might indicate the suitability of the tool in terms of reli-
ability to assess the level of knowledge—also and especially
in non-English-speaking countries.

In the present study, we found a slightly higher level of
knowledge in female students. Several studies indicate that
the overall level of knowledge among women in the general
population is higher compared to men. Female predomi-
nance in sun protection knowledge has also been observed
within other student populations, e.g., in the USA or Turkey

[26, 28, 63]. Nevertheless, this still does not necessarily lead
to adequate sun-protective behavior [68-72].

Our findings further revealed a clear knowledge deficit
among students, especially regarding the assumption that
being tanned is not a skin damage (item 9). Several studies,
e.g., from Sweden, USA, or Canada [17, 25, 26, 73], showed a
high cosmetic value toward tanned skin among stu-
dents—especially in females—and the misconception that
tanned skin is healthy. These findings argue for addressing
the aspect of the significance of appearance in educational
interventions by using appearance-based approaches, such
as UV photography of the skin, revealing skin damage (solar
lentigines) yet invisible to the naked eye [74]. Focusing not
exclusively on knowledge transfer, but on target group-
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relevant aspects might result in improved sun-protective
behavior in this target group of multipliers [74-76]. At this
point, however, it must be noted that tanned skin is con-
sidered attractive mainly in Western countries. This is, of
course, not the case in all countries of the world as cultural
norms may greatly influence views on tanned skin. As a
study from South Africa shows, preferences for lighter skin
leading to skin-lightening practices are common [77].
Furthermore, migration and cultural adaptation might in-
fluence tanning behavior of persons with a migration
background (e.g., persons with Asian background), so that
across-the-board statements do not always depict reality
[78].

In our study, we surveyed the knowledge among stu-
dents of vocational education teaching and training from
different disciplines (i.e., health sciences, nursing sciences,
and cosmetic sciences). For future skin cancer prevention
efforts, this target group is of particular importance, as they
will hold a key role as multipliers in their later professional
working life as vocational school teachers [79-81]. These
teachers lecture otherwise hard-to-reach target groups who
are working in areas potentially related to skin (cancer) care
and prevention.

4.1. Strengths and Limitations. We performed a literature
search exclusively in Medline (via PubMed), which may have
led to a lack of sensitivity and to potentially eligible studies
being overlooked. Furthermore, our sample size is com-
paratively small. Moreover, the main focus of our work was
on the process of choosing, translating, and pilot testing a
validated questionnaire to assess the level of skin cancer and
sun protection knowledge. It was not the aim to carry out
complex statistical analyses. The statistical analyses in terms
of reliability should therefore also be interpreted with
caution. Additionally, we pilot-tested the questionnaire by
means of an opportunity student sample. Our sample
therefore can hardly be considered representative as the
percentage of male students in our study was very low. This
limits the transferability of our results to German university
students in general. Tanning behavior and sun exposure
were surveyed retrospectively, so a recall bias may also have
influenced our results. Despite the fact that the tanning
behavior was surveyed according to Day et al. [34], the
accuracy of the response scale as well as using a rather
nonmetric variable as a metric one has to be discussed at this
point. To the best of our knowledge, however, we are not
aware of any questionnaire or single item that standardizes
tanning behavior and records it in an equally brief manner.
Since the reliability of measuring solar UVR exposure in our
study has to be critically discussed, future studies should use
validated questionnaires for measurement, such as the re-
cently published validated “Sun Exposure and Protection
Index” [31]. The major strength of our study is the com-
prehensive literature search and the content analysis of
questionnaires used in already published studies. This en-
sures a reasoned selection of the SCSK Scale as an appro-
priate instrument to capture the level of knowledge. In
addition, the translation by means of a standardized method

involved two independent translators, both of whom have a
degree in English linguistics, which is a state-of-the-art
process.

5. Conclusion

The level of skin cancer and sun protection knowledge of
German university students requires further careful inves-
tigation. Upcoming studies are needed to examine the level
of knowledge as well as the association between the level of
knowledge and appropriate protective behavior or tanning
behavior, respectively. The psychometric properties of the
SCSK require further thorough investigation. On the
background of the literature overview and the first empirical
experiences, it can be summarized that the SCSK in principle
seems to be a suitable tool to assess the level of knowledge in
terms of skin cancer and sun protection.

Abbreviations

BCC: Basal cell carcinoma

ESS: European Social Survey

GDPR:  General Data Protection Regulation

IARC: International Agency for Research on Cancer
KC: Keratinocyte carcinoma

KR-20: Kuder-Richardson 20 formula
M: Mean

Max: Maximum

Min: Minimum

MM: Malignant melanoma

NMSC: Nonmelanoma skin cancer

SC: Skin cancer

SCC: Squamous cell carcinoma

SCSK:  Skin Cancer and Sun Knowledge Scale
SD: Standard deviation

SEPL Sun Exposure and Protection Index
SPE: Sun protection factor

SSE: Skin self-examination

TRAPD: Questionnaire translation process: translation,
review, adjunction, pretest, and documentation

UVR: Ultraviolet radiation.

Data Availability

The datasets used and analyzed during the current study are
available from the corresponding author on reasonable
request.

Ethical Approval

All the procedures performed in this study are in accordance
with the ethical standards of the Declaration of Helsinki.
Data collection and analysis were conducted in accordance
with the principles of the General Data Protection Regulation
(GDPR).

Conflicts of Interest

The authors declare that there are no competing interests.



10

Acknowledgments

The authors acknowledge Kurt Hannappel and Patricia
Weinert for support in English language editing. The authors
acknowledge support by Deutsche Forschungsgemeinschaft
(DFG) and Open Access Publishing Fund of Osnabriick
University. This research received no specific grant from any
funding agency in the public, commercial, or not-for-profit
sectors.

Supplementary Materials

Additional File 1: Study characteristics of studies assessing
knowledge among university students. Title of data: Study
characteristics of studies assessing skin cancer and sun
protection knowledge among university students. (Supple-
mentary Materials)

References

[1] A.Lomas,]. Leonardi-Bee, and F. Bath-Hextall, “A systematic
review of worldwide incidence of nonmelanoma skin cancer,”
British Journal of Dermatology, vol. 166, no. 5, pp. 1069-1080,
2012.

[2] R. Gordon, “Skin cancer: an overview of epidemiology and
risk factors,” Seminars in Oncology Nursing, vol. 29, no. 3,
pp. 160-169, 2013.

[3] T. L. Diepgen and V. Mahler, “The epidemiology of skin
cancer,” British Journal of Dermatology, vol. 146, no. Suppl 61,
pp. 1-6, 2002.

[4] Z. Apalla, D. Nashan, and R. B. Weller, “Skin cancer: epi-

demiology, disease burden, pathophysiology, diagnosis, and

therapeutic approaches,” Dermatologic Therapy, vol. 7,

no. Suppl 1, pp. 5-19, 2017.

C. Karimkhani, L. N. Boyers, and R. P. Dellavalle, “It’s time for

keratinocyte carcinoma to replace the term nonmelanoma

skin cancer,” Journal of the American Academy of Derma-

tology, vol. 72, no. 1, pp. 186-187, 2015.

[6] C. Fitzmaurice, D. Abate, and N. Abbasi, “Global, regional,
and national cancer incidence, mortality, years of life lost,
years lived with disability, and disability-adjusted life-years
for 29 cancer groups, 1990 to 2017: a systematic analysis for
the global burden of disease study,” JAMA Oncology, vol. 5,
no. 12, pp. 1749-1768, 2019.

[7] B. K. Armstrong and A. Kicker, “The epidemiology of UV
induced skin cancer,” Journal of Photochemistry and Photo-
biology B: Biology, vol. 63, no. 1-3, pp. 8-18, 2001.

[8] World Health Organization (WHO), IARC Monographs on
the Evaluation of Carcinogenic Risks to Humans. Solar and
Ultraviolet Radiation, IARC, Lyon, France, 1992.

[9] F. El Ghissassi, R. Baan, and K. Straif, “A review of human
carcinogens-part D: radiation,” The Lancet Oncology, vol. 10,
no. 8, pp. 751-752, 2009.

[10] S. Gandini, F. Sera, and M. S. Cattaruzza, “Meta-analysis of
risk factors for cutaneous melanoma: II. Sun exposure,”
European Journal of Cancer, vol. 41, no. 1, pp. 45-60, 2005.

[11] S. Raimondi, M. Suppa, and S. Gandini, “Melanoma epide-
miology and sun exposure,” Acta Dermato-Venereologica,
vol. 100, no. 11, Article ID adv00136, 2020.

[12] D. C. Whiteman, C. A. Whiteman, and A. C. Green,
“Childhood sun exposure as a risk factor for melanoma: a
systematic review of epidemiologic studies,” Cancer Causes ¢
Control, vol. 12, no. 1, pp. 69-82, 2001.

—
)

Journal of Skin Cancer

[13] S. Lautenschlager, H. C. Wulf, and M. R. Pittelkow, “Pho-
toprotection,” The Lancet, vol. 370, no. 9586, pp. 528-537,
2007.

[14] T. Kornek and M. Augustin, “Skin cancer prevention,”
Journal der Deutschen Dermatologischen Gesellschaft, vol. 11,
no. 4, pp. 283-296, 2013.

[15] T. Ferndndez-Morano, F. Rivas-Ruiz, and M. de Troya-
Martin, “Adolescents’ attitudes to sun exposure and sun
protection,” Journal of Cancer Education, vol. 32, no. 3,
pp. 596-603, 2017.

[16] D. B. Buller, V. Cokkinides, and H. I. Hall, “Prevalence of
sunburn, sun protection, and indoor tanning behaviors
among Americans: review from national surveys and case
studies of 3 states,” Journal of the American Academy of
Dermatology, vol. 65, no. 5, Suppl 1, pp. 114-123, 2011.

[17] K. Widemar and M. Falk, “Sun exposure and protection index

(SEPI) and self-estimated sun sensitivity,” Journal of Primary

Prevention, vol. 39, no. 5, pp. 437-451, 2018.

A. Iglesias-Puzas, M. Méndez Iglesias, and M. P. Diéguez

Montes, “Assessment of sun-related behaviour, knowledge

and attitudes among nursing students,” Photodermatology,

Photoimmunology & Photomedicine, vol. 35, no. 5, pp. 304-

312, 2019.

S. Ponce, A. Jédar, and L. Borrego, “Behaviors, attitudes, and

knowledge related to sun exposure among medical students at

the universidad de Las palmas de Gran canaria,” Actas Dermo-

Sifiliogrdficas, vol. 110, no. 5, pp. 372-384, 2019.

[20] R. R. Almugqati, A. S. Alamri, and N. R. Almugati, “Knowl-

edge, attitude, and practices toward sun exposure and use of

sun protection among non-medical, female, university stu-
dents in Saudi Arabia: a cross-sectional study,” International

Journal of Women’s Dermatology, vol. 5, no. 2, pp. 105-109,

2019.

E. B. Zuba, W. Francuzik, P. Malicki, A Osmola-Mankowska,

and D Jenerowicz, “Knowledge about ultraviolet radiation

hazards and tanning behavior of cosmetology and medical
students,” Acta Dermatovenerologica Croatica: ADC Times,

vol. 24, no. 1, pp. 73-77, 2016.

[22] L. N. D. Dallazem, A. M. Benvegnd, and J. M. Stramari,
“Knowledge and habits of sun exposure in university students:
a cross-sectional study in Southern Brazil,” Anais Brasileiros
de Dermatologia, vol. 94, no. 2, pp. 172-181, 2019.

[23] M. Yilmaz, B. Yavuz, and M. Subasi, “Skin cancer knowledge
and sun protection behavior among nursing students,” Japan
Journal of Nursing Science, vol. 12, no. 1, pp. 69-78, 2015.

[24] A. Bandura, “Health promotion by social cognitive means,”
Health Education & Behavior, vol. 31, no. 2, pp. 143-164, 2004.

[25] V. K. Nahar, A. H. Wilkerson, and G. Ghafari, “Skin cancer

knowledge, attitudes, beliefs, and prevention practices among

medical students: a systematic search and literature review,”

International Journal of Women’s Dermatology, vol. 4, no. 3,

pp. 139-149, 2018.

M. Felts, S. C. Burke, and K. Vail-Smith, “College students’

knowledge, attitudes and perceptions of risks regarding in-

tentional sun exposure,” American Journal of Health Edu-

cation, vol. 41, no. 5, pp. 274-283, 2010.

[27] N.N.Ivanov, A. Swan, and E. H. Guseman, “Medical students’

knowledge, attitudes, and behaviors with regard to skin cancer

and sun-protective behaviors,” Journal of the American Os-

teopathic Association, vol. 118, no. 7, pp. 444-454, 2018.

S. Celik, A. Ilge, and L. I. Andsoy, “Knowledge and protective

behaviors about skin cancer among nursing students in the

west black sea region of Turkey,” Journal of Cancer Education,

vol. 33, no. 4, pp. 885-892, 2018.

[18

[19

[21

[26

[28


https://downloads.hindawi.com/journals/jsc/2021/5558694.f1.docx
https://downloads.hindawi.com/journals/jsc/2021/5558694.f1.docx

Journal of Skin Cancer

[29] N. Byrne and T. Markham, “Knowledge, attitudes and be-
haviours in relation to skin cancer prevention,” Irish Journal
of Medical Science, vol. 189, no. 1, pp. 197-202, 2020.

[30] A.Bandura, “Health promotion from the perspective of social
cognitive theory,” Psychology and Health, vol. 13, no. 4,
pp. 623-649, 1998.

[31] E.Karlsson, I.-M. Hiibner, and D. Haluza, “Validation of SEPI
in German-A German translation of the sun exposure and
protection index,” International Journal of Environmental
Research and Public Health, vol. 17, no. 17, p. 6172, 2020.

[32] A. K. Day, Determinants of Sun-Related Behaviours in Young
Adults: The Role of Knowledge, Sociocultural Influences, and
Appearance Ideals, University of Adelaide, Adelaide, Aus-
tralia, 2014.

[33] A. K. Day, C. J. Wilson, and A. D. Hutchinson, “The role of
skin cancer knowledge in sun-related behaviours: a systematic
review,” Journal of Health Psychology, vol. 19, no. 9,
pp. 1143-1162, 2014.

[34] A.K.Day, C. Wilson, and R. M. Roberts, “The skin cancer and
sun knowledge (SCSK) scale: validity, reliability, and rela-
tionship to sun-related behaviors among young western
adults,” Health Education ¢ Behavior, vol. 41, no. 4,
pp. 440-448, 2014

[35] B. Dorer, Round 6 Translation Guidelines, European Social
Survey, GESIS, Mannheim, Germany, 2012.

[36] C.Schnaudt, M. Weinhardt, and R. Fitzgerald, “The European
social survey: contents, design, and research potential,”
Journal of Contextual Economics-Schmollers Jahrbuch,
vol. 134, no. 4, pp. 487-506, 2014.

[37] European Social Survey, ESS Round 8 Translation Guidelines,
ESS ERIC Headquarters, London, UK, 2016.

[38] J. A. Harkness, “Questionnaire translation,” in Cross-Cultural
Survey Methods, J. A. Harkness, F. J. R. van de Vijver, and
P. P. Mohler, Eds., pp. 35-56, Wiley, Hoboken, NJ, USA, 2003.

[39] European Parliament and the Council of the European Union,
“Regulation (EU) 2016/679 of the European Parliament and of
the Council of 27 April 2016 on the protection of natural
persons with regard to the processing of personal data and on
the free movement of such data, and repealing Directive 95/
46/EC (General Data Protection Regulation),” Official Journal
of the European Union, vol. 59, no. L119, pp. 1-88, 2016.

[40] T. B. Fitzpatrick, “The validity and practicality of sun-reactive
skin types I through VI1,” Archives of Dermatology, vol. 124,
no. 6, pp. 869-871, 1988.

[41] K. Glanz, A. L. Yaroch, and M. Dancel, “Measures of sun

exposure and sun protection practices for behavioral and

epidemiologic research,” Archives of Dermatology, vol. 144,

no. 2, pp. 217-222, 2008.

K. Vail-Smith and W. M. Felts, “Sunbathing: college students’

knowledge, attitudes, and perceptions of risks,” Journal of

American College Health, vol. 42, no. 1, pp. 21-26, 1993.

E. Jerkegren, L. Sandrieser, and Y. Brandberg, “Sun-related

behaviour and melanoma awareness among Swedish uni-

versity students,” European Journal of Cancer Prevention,

vol. 8, no. 1, pp. 27-34, 1999.

F. Gillani, A. Rashid, and A. Anis, “The skin we are in--

knowledge and practices regarding skin cancer in pre-clinical

medical students,” JPMA: The Journal of the Pakistan Medical

Association, vol. 51, no. 10, pp. 373-378, 2001.

[45] J. M. Knight, A. N. Kirincich, and E. R. Farmer, “Awareness of
the risks of tanning lamps does not influence behavior among
college students,” Archives of Dermatology, vol. 138, no. 10,
pp. 1311-1315, 2002.

(42

(43

(44

11

[46] R. Cottrell, L. McClamroch, and A. L. Bernard, “Melanoma
knowledge and sun protection attitudes and behaviors among
college students by gender and skin type,” American Journal of
Health Education, vol. 36, no. 5, pp. 274-278, 2005.

[47] M. B. Hymowitz, B. B. Hayes, and J. J. Maury, “Evaluation of
medical students’ knowledge, attitudes, and personal practices
of sun protection and skin self-examination,” Archives of
Dermatology, vol. 142, no. 4, pp. 523-524, 2006.

[48] L. K. Dennis, J. B. Lowe, and L. G. Snetselaar, “Tanning
behavior among young frequent tanners is related to attitudes
and not lack of knowledge about the dangers,” Health Edu-
cation Journal, vol. 68, no. 3, pp. 232-243, 2009.

[49] S. S. Patel, R. I. Nijhawan, and S. Stechschulte, “Skin cancer
awareness, attitude, and sun protection behavior among
medical students at the University of Miami Miller School of
Medicine,” Archives of Dermatology, vol. 146, no. 7,
pp. 797-800, 2010.

[50] 1. G. Castilho, M. A. A. Sousa, and R. M. S. Leite, “Photo-
exposure and risk factors for skin cancer: an evaluation of
behaviors and knowledge among university students,” Anais
Brasileiros de Dermatologia, vol. 85, no. 2, pp. 173-178, 2010.

[51] K. Spradlin, M. Bass, and W. Hyman, “Skin cancer: knowl-
edge, behaviors, and attitudes of college students,” Southern
Medical Journal, vol. 103, no. 10, pp. 999-1003, 2010.

[52] S.S.M. Mahmoodabad, M. T. Noorbala, and M. Mohammadi,
“Knowledge, attitude, and performance of students toward
skin cancer in Yazd, 2009,” International Journal of Derma-
tology, vol. 50, no. 10, pp. 1262-1265, 2011.

[53] K. Wolosik, M. Kna$, and M. Wacewicz, “Evaluation of the
cosmetology and pharmacy students’ knowledge on ultravi-
olet exposure on human organism,” Dermatologia Kliniczna,
vol. 14, no. 3, pp. 117-121, 2012.

[54] A.Isvy, A. Beauchet, and P. Saiag, “Medical students and sun
prevention: knowledge and behaviours in France,” Journal of
the European Academy of Dermatology and Venereology,
vol. 27, no. 2, pp. €247-51, 2013.

[55] A. K. Day, M. Oxlad, and R. M. Roberts, “Predictors of sun-
related behaviors among young women: comparisons be-
tween outdoor tanners, fake tanners, and tan avoiders,”
Journal of American College Health, vol. 61, no. 6, pp. 315-322,
2013.

[56] Q. Gao, G. Liu, and Y. Liu, “Knowledge, attitude and practice
regarding solar ultraviolet exposure among medical university
students in Northeast China,” Journal of Photochemistry and
Photobiology B: Biology, vol. 140, pp. 14-19, 2014.

[57] N. A. Othman Bahakim, B. G. Alanazi, and M. Y. Aleid, “Sun
exposure behaviours, attitudes and protection practices
among Prince Sattam bin Abdulaziz University Students - a
survey study,” JPMA. The Journal of the Pakistan Medical
Association, vol. 66, no. 12, pp. 1528-1534, 2016.

[58] P. Rodriguez-Gambetta, M. G. Moscoso-Porras, and
A. Taype-Rondan, “Factors associated with regular sunscreen
use by medical students of a Peruvian university,” Journal of
Preventive Medicine and Hygiene, vol. 57, no. 3, pp. E172-
E177, 2016.

[59] Z. Ugrlu, S. A. Isik, and B. Balanuye, “Awareness of skin
cancer, prevention, and early detection among Turkish uni-
versity students,” Asia-Pacific Journal of Oncology Nursing,
vol. 3, no. 1, pp. 93-97, 2016.

[60] A. I. Awadh, S. Jamshed, and R. M. Elkalmi, “The use of
sunscreen products among final year medicine and pharmacy
students: a cross-sectional study of knowledge, attitude,
practice, and perception,” Journal of Research in Pharmacy
Practice, vol. 5, no. 3, pp. 193-199, 2016.



12

[61] M. B. M. Urasaki, M. M. Murad, and M. T. Silva, “Exposure
and sun protection practices of university students,” Revista
Brasileira de Enfermagem, vol. 69, no. 1, pp. 114-121, 2016.

[62] C. H. Basch, V. Cadorett, and S. A. MacLean, “Attitudes and
behaviors related to sun-safety in college students,” Journal of
Community Health, vol. 42, no. 4, pp. 757-762, 2017.

[63] M. O. Haney, Z. Bahar, and A. Beser, “Psychometric testing of
the Turkish version of the skin cancer and sun knowledge
scale in nursing students,” Journal of Cancer Education,
vol. 33, no. 1, pp. 21-28, 2018.

[64] H. O. Rasul, D. I. Tofig, and M. Y. Saeed, “Exploring
knowledge and self-care practice toward skin aging and sun
protection among college students in sulaimani city-Irag,”
UHD Journal of Science and Technology, vol. 2, no. 1, p. 1, 2018.

[65] M. M. Memon, M. Manzoor, and M. M. Ashrafi, “Prevalence
and predictors of the use of sunscreen amongst medical
students: a multi-center cross-sectional study,” Cureus,
vol. 11, no. 6, Article ID e4926, 2019.

[66] A. Gunari¢, M. Prli¢, J. Zeljko-Penavi¢, A. Markotic,
F. Gunari¢, and D. $imi¢, “Knowledge, attitudes, and be-
haviors of mostar university students on the harmful effects of
ultraviolet radiation exposure-a KAB study,” Acta Derma-
tovenerologica Croatica: ADC Times, vol. 27, no. 2, pp. 90-100,
2019.

[67] L.L.Kalil, E. H. M. Prado, and R. V. U. Resende, “Melanoma
awareness among medical students,” Journal of Cancer Ed-
ucation, vol. 36, no. 4, pp. 677-681, 2021.

[68] A. Gavin, R. Boyle, and D. Donnelly, “Trends in skin cancer
knowledge, sun protection practices and behaviours in the
Northern Ireland population,” European Journal of Public
Health, vol. 22, no. 3, pp. 408-412, 2012.

[69] C. Eichhorn, C. Seibold, and J. Loss, “Kenntnisstand zum
thema uv-strahlung und sonnenschutz: befragung von
bayerischen jugendlichen und jungen erwachsenen [knowl-
edge about uv-radiation and sun protection. Survey of ado-
lescents and young adults in Bavaria],” Der Hautarzt, vol. 59,
no. 10, pp. 821-827, 2008.

[70] R. Boyle, A. H. O’Hagan, and D. Donnelly, “Trends in re-
ported sun bed use, sunburn, and sun care knowledge and
attitudes in a U.K. region: results of a survey of the Northern
Ireland population,” British Journal of Dermatology, vol. 163,
no. 6, pp. 1269-1275, 2010.

[71] M. C. Cercato, V. Ramazzotti, and I. Sperduti, “Sun protection
among Spanish beachgoers: knowledge, attitude and behav-
iour,” Journal of Cancer Education, vol. 30, no. 1, pp. 4-11,
2015.

[72] B. Kester, J. Sendergaard, and J. B. Nielsen, “Knowledge
deficit, attitude and behavior scales association to objective
measures of sun exposure and sunburn in a Danish pop-
ulation based sample,” PLoS One, vol. 12, no. 5, Article ID
€0178190, 2017.

[73] B. Keesling and H. S. Friedman, “Psychosocial factors in
sunbathing and sunscreen use,” Health Psychology, vol. 6,
no. 5, pp. 477-493, 1987.

[74] S. Persson, Y. Benn, and K. Dhingra, “Appearance-based
interventions to reduce UV exposure: a systematic review,”
British Journal of Health Psychology, vol. 23, no. 2, pp. 334-
351, 2018.

[75] A.L.Williams, S. Grogan, and D. Clark-Carter, “Appearance-
based interventions to reduce ultraviolet exposure and/or
increase sun protection intentions and behaviours: a sys-
tematic review and meta-analyses,” British Journal of Health
Psychology, vol. 18, no. 1, pp. 182-217, 2013.

Journal of Skin Cancer

[76] W. Tuong and A. W. Armstrong, “Effect of appearance-based
education compared with health-based education on sun-
screen use and knowledge: a randomized controlled trial,”
Journal of the American Academy of Dermatology, vol. 70,
no. 4, pp. 665-669, 2014.

[77] N. C. Dlova, S. H. Hamed, and J. Tsoka-Gwegweni, “Skin
lightening practices: an epidemiological study of South Af-
rican women of African and Indian ancestries,” British
Journal of Dermatology, vol. 173, no. Suppl 2, pp. 2-9, 2015.

[78] J. M. Bowers, J. G. Hamilton, and Y. P. Wu, “Acculturation,
sun tanning behavior, and tanning attitudes among asian
college students in the northeastern USA,” International
Journal of Behavioral Medicine, 2021.

[79] S. Bliimel and F. Lehmann, “Zielgruppen, multiplikatorinnen
und multiplikatoren [target groups and multipliers],” in
Leitbegriffe der Gesundheitsforderung und Privention: Glossar
zu Konzepten, Strategien und Methoden. [Key Concepts of
Health Promotion and Prevention: Glossary of Concepts,
Strategies and Methods], Bundeszentrale fiir Gesundheitliche
Aufklirung [Federal Centre for Health Education], BZgA, Ed.,
pp- 1028-1034 Bundeszentrale fiir  gesundheitliche
Aufklarung, Koln, Germany, 2018.

[80] M. P. Anders, E. Baumann, and E. W. Breitbart, “Pravention
von hautkrebs: kommunikationsstrategische iiberlegungen
[prevention of skin cancer. considerations on strategic
communication],”  Bundesgesundheitsblatt-Gesundheitsfor-
schung-Gesundheitsschutz, vol. 57, no. 3, pp. 343-350, 2014.

[81] E. R. Burns, “Healthy skin: cancer education for school
teachers and nurses using a train and equip method,” Journal
of Cancer Education, vol. 32, no. 1, pp. 72-78, 2017.



