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Abstract
Introduction: Skin cancer is currently the most common
cancer type worldwide, and numbers are rapidly increasing. To
improve primary prevention, individualised prevention strat-
egies may be of interest as this enhances the chance of long-
term behavioural change. The Sun Exposure and Protection
Index (SEPI), previously validated in multiple languages, is a
tool that could help identify individuals with risky behaviour
and tailor interventions to the person’s propensity to change.
The aim of the present study was to investigate the reliability
and validity of a Dutch version of the SEPI for both usage in
daily clinical practice and research. Methods: Patients were
included at primary care settings and dermatology outpatient
settings in a 1:1 ratio. Participants were asked to fill out the SEPI
together with some baseline characteristics and the previously

validated FACE-Q Skin Cancer – Sun Protection module.
Construct validity was tested by comparing SEPI part I and the
FACE-Q module using Spearman’s Rho. Internal consistency
was assessed with Cronbach’s Alpha for both SEPI parts sep-
arately. To assess test-retest reliability, the SEPI was again filled
out 3 weeks later, and scores were compared with Cohen’s
weighted Kappa. Results: Of the 171 participants completing
the first questionnaire, 147 (86.0%) participants also completed
the follow-up questionnaire. Comparison between the corre-
sponding SEPI part I and FACE-Q module questions showed
good correlations regarding sun exposure habits (correlation
coefficients ranging from 0.61 to 0.85). Internal consistency of
SEPI part I was 0.63 and SEPI part II was 0.65. The test-retest
analysis indicated reproducibility over time (weighted Kappa
ranging from 0.38 to 0.76). Conclusion: In conclusion, the
Dutch version of the SEPI is shown to be a valid and reliable
tool for both usages in daily clinical practice and research to
evaluate individual ultraviolet exposure and measure a per-
son’s propensity to limit it. © 2023 The Author(s).
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Introduction

Skin cancer is themost common cancer type worldwide,
and numbers are rapidly increasing [1, 2]. Since exposure
to ultraviolet (UV) radiation is the main causal risk factor
of skin cancer, primary prevention focuses on limiting UV
exposure and applying protective measures [3–7]. Multiple
prevention strategies have been successful in increasing the
knowledge of UV exposure [7, 8]. However, it is still a
challenge to attain long-lasting behavioural changes
concerning UV exposure and protection [9–11].

To improve primary skin cancer prevention, in-
dividualised strategies may be of interest as this enhances the
chance of long-term behavioural change [12]. By measuring
sun exposure and protection as well as a person’s willingness
to change their behaviour regarding these two topics, in-
dividuals with risky behaviour can be identified, and in-
terventions can be tailored to the person [11, 12]. The Sun
Exposure and Protection Index (SEPI) is a tool to score these
two measures using a two-part questionnaire (part I; sun
exposure habits, part II; propensity to diminish exposure)
[13], based on the generally accepted transtheoretical model
of behaviour change [14–17]. The SEPI results in two cu-
mulative scores, ranging from 0 to 32 and 0–20 for part I and
II, respectively. In part I, a high score indicates a high UV
exposure [13]. In part II, a high score indicates a low
propensity to increase UV protective measures.

The SEPI has already been validated in several lan-
guages, populations, and settings [13, 17–19]. The results
of these studies showed that the SEPI is a stable in-
strument to measure an individual’s sun exposure and
protection habits with an overall acceptable validity and
reliability for the versions that were being tested.

Hence, the SEPI could potentially assist in daily
practice patient care as well as the evaluation of pre-
ventive strategies [13]. In addition, this tool could be used
for standardised measurement of UV exposure in future
research to limit the large extent of heterogeneity in the
measures that currently exist and thereby improve the
comparison and interpretation of obtained data [11, 20].
Therefore, our aim was to investigate the validity and
reliability of a newly developed Dutch version of the SEPI
for both usage in daily clinical practice and research.

Materials and Methods

Translation
The SEPI was translated to Dutch using the translation-back

translation method [21, 22]. Multiple independent researchers
(both medical doctors and linguistic experts) were involved, and

ambiguities and discrepancies were discussed in our multidisci-
plinary research team, including medical doctors, linguistic ex-
perts, a nurse, a health care psychologist, a methodologist, and the
developer of the original instrument. More details on the trans-
lation process are provided in online supplement 1–3 (for all
online suppl. material, see https://doi.org/10.1159/000535510).

Study Population
The Dutch version of the SEPI was assessed on psychometric

properties in a broad patient population from both primary care
settings (including two general practitioner’s offices) and der-
matology outpatient settings (including a general dermatology
clinic and an academic dermatology clinic) in a 1:1 ratio. In both
settings, only adult patients (18 years and over) were included.
Patients who could not understand the SEPI (e.g., due to illiteracy
or dementia) were excluded from the study. Patients were asked to
participate and informed about the study in the waiting room, after
which they were asked to provide written informed consent.

Clear guidelines about the needed sample size for validating
questionnaires are not available [23]. With N = 150 and a typical
Cronbach’s Alpha of 0.8, the 95% confidence interval for Cronbach’s
Alpha is roughly ± 0.055 and for a test-retest correlation roughly ±
0.085. This is considered to be of adequate precision for the first
validation. A number of 250 participants was aimed at as a drop-out
rate of 40%was taken into account due to nonresponders, incomplete
questionnaires, and loss to follow-up (based on previous research)
[13, 17].

Ethical approval was received by the Regional Medical Ethical
Committee (Arnhem-Nijmegen; approval number 2021–8237). The
study procedures were in accordance with theHelsinki Declaration [24].

Data Collection
Participants were included fromOctober 2021 to January 2022 on-

site at the following primary care settings: Health Centre Hazenkamp
(Nijmegen) andHealth Centre DeVuursteen (Molenhoek), and at the
following dermatology outpatient settings: Radboud University
Medical Centre (Nijmegen) and Canisius Wilhelmina Hospital
(Nijmegen), all located in the Netherlands. Patients were asked to
participate in the study, regardless of the reason for the visit. Both
newly referred patients and patients in follow-up were included.

Participants were asked to fill out the SEPI questionnaire twice, at
the moment of inclusion in the study and 3 weeks later, next to
several baseline characteristics. Participants were able to choose
between completing the questionnaires on paper or digital. One
reminder was sent via mail, and two reminders were sent via e-mail.

In addition, participants were asked to fill out the five Likert
scale questions of the previously validated Dutch version of the
FACE-Q Skin Cancer – Sun Protection module at the moment of
inclusion [7]. In the follow-up questionnaire, questions were in-
cluded about recent personal skin cancer diagnoses, recent di-
agnosis of skin cancer in a person close by, and whether the
participant received spoken or written sun protection advice since
the first time the questionnaire was filled in.

Data were entered by one researcher (S.K.) in Castor Electronic
Data Capture (EDC), a web-based data management system in
compliance with Good Clinical Practice standards [25] (Castor
Research Inc., USA), with a unique identification number for each
participant. To ensure proper data entry, 10% of the data was
manually checked by an independent researcher not involved in
data entering (S.L.).
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Statistical Analyses
The collected data were analysed in SPSS 28.0 (SPSS Inc.,

Chicago, IL, USA). Psychometric analyses were based on the
recommendations from the COSMIN initiative [26]. Differences
between the baseline characteristics of responders who only filled
in the first questionnaire and were lost-to-follow-up afterwards,
and responders who filled in both questionnaires were analysed to
see whether the lost-to-follow-up caused any selection bias re-
garding the available characteristics. Categorical variables were
analysed using Fisher’s exact test. Continuous variables were
analysed using the Mann-Whitney U test.

Validity Testing
Content validity was previously assessed and found adequate in

other languages [13, 17]. It was additionally discussed in our mul-
tidisciplinary research team and with five patients. Construct validity
was measured by estimating the correlation between SEPI part I and
the FACE-Qmodule using Spearman’s Rho [26]. Further explanation
of the validity testing is provided in online supplementary 4.

Reliability Testing
Reliability testing included internal consistency, reproducibility

(test-retest reliability), andmeasurement error. Internal consistencywas
analysed using Cronbach’s Alpha for both parts of the SEPI [26, 27].
Test-retest reliability was calculated by comparing the answers of the
SEPI at inclusion and after 3 weeks using Cohen’s weighted Kappa [26,
28, 29]. The same was calculated after excluding participants that had a

recent personal skin cancer diagnosis or a diagnosis in a person close by
and/or received sun protection advice.Measurement errorwas analysed
by performing a paired samples t test. Correlations between the two test
moments were calculated using Spearman’s Rho. Further explanation
of the reliability testing is provided in online supplementary 4.

Results

The first questionnaire was completed by 171 of the
250 patients (68.4%) that agreed to participate in the
study. There were 147 participants, 86.0% of all re-
sponders that also responded to the follow-up ques-
tionnaire. An overview of study participant inclusion and
baseline responder characteristics are shown in Figure 1
and Table 1, respectively.

When comparing the participants who responded to
both questionnaires with those who only responded to
the first questionnaire, it was seen that respondents who
were born outside the Netherlands (p = 0.024), respon-
dents with a lower FACE-Q total score (p = 0.030), and
respondents with a higher SEPI part I and/or II total score
(p = 0.022 and p = 0.046, respectively) more often

Fig. 1. A detailed flow chart on study
participant inclusion with information on
the inclusion site and the method of filling
in the questionnaire(s).
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refrained from filling in the follow-up questionnaire,
resulting in loss to follow-up (Table 1). All other char-
acteristics were comparable between both groups.

Validity Testing
Construct validity for the questions of SEPI part I, as

tested by comparison with the FACE-Qmodule, is shown
in Table 2. The Spearman’s Rho for the total scores was
0.71 and ranged between 0.61 and 0.85 for the individual

question comparisons. Only one value was below 0.7,
which was found for the question concerning seeking
shade.

Reliability Testing
Internal Consistency
Internal consistency of SEPI part I and II is presented in

Table 3. The value of Cronbach’s Alpha when one of the
questions was to be excluded from the questionnaire is also

Table 1. Overview and comparison of the available baseline responder characteristics

Characteristics 1. All responders
(n = 171)

2. Responders
questionnaire 1
only (n = 24)

3. Responders
questionnaire 1
and 2 (n = 147)

p value (difference
between 2 and 3)

Median age in years (min-max) 64 (21–87) 57.5 (25–81) 65 (21–87) 0.135
Gender, n (%) 0.271

Female 94 (55.0) 16 (66.7) 78 (53.1)
Male 77 (45.0) 8 (33.3) 69 (46.9)

Place of birth, n (%) 0.024
The Netherlands 162 (94.7) 20 (83.3) 142 (96.6)
Other country 9 (5.3) 4 (16.7) 5 (3.4)

Highest level of education, n (%) 0.594
Primary and lower vocational

education
25 (14.6) 2 (8.3) 23 (15.6)

Secondary education 43 (25.1) 8 (33.3) 35 (23.8)
Higher education 66 (38.6) 8 (33.3) 58 (39.5)
University and other 36 (21.1) 6 (25.0) 30 (20.4)
Missing 1 (0.6) 0 (0.0) 1 (0.7)

Employment status, n (%) 0.120
Employed 71 (41.5) 14 (58.3) 57 (38.8)
Retired 75 (43.9) 6 (25.0) 69 (46.9)
Unemployed* 25 (14.6) 4 (16.7) 21 (14.3)

Fitzpatrick skin type, n (%) 0.132
Type 1 21 (12.3) 6 (25.0) 15 (10.2)
Type 2 80 (46.8) 10 (41.7) 70 (47.6)
Type 3 62 (36.3) 6 (25.0) 56 (38.1)
Type 4, 5, and 6 8 (4.7) 2 (8.3) 6 (4.1)

Skin cancer history, n (%) 0.417
Yes 36 (21.1) 3 (12.5) 33 (22.4)
No 135 (78.9) 21 (87.5) 114 (77.6)

Skin cancer in person close by, n (%) 0.561
Yes 73 (42.7) 9 (37.5) 64 (43.5)
No 97 (56.7) 15 (62.5) 82 (55.8)
Missing 1 (0.6) 0 (0.0) 1 (0.7)

Reason of visit, n (%) 0.516
Not for a skin problem 68 (39.8) 7 (29.2) 61 (41.5)
For skin cancer 13 (7.6) 2 (8.3) 11 (7.5)
For another skin problem 90 (52.6) 15 (62.5) 75 (51.0)

Median FACE-Q total score 12 10.5 12 0.030
Median SEPI part I total score 10 14 10 0.002
Median SEPI part II total score 6 7 6 0.046

Statistical tests: Fisher’s exact test for categorical variables, Mann-Whitney U test for continuous variables. *Including inca-
pacitated, student, housewife/househusband, and unemployed.
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shown. For SEPI part I and part II, Cronbach’s Alpha was
0.63 and 0.65, respectively. Cronbach’s Alpha increased the
most when the question about sunscreen use in SEPI part I
was deleted, increasing to 0.66. Similarly, when the
question about the attitude towards sunscreen use in SEPI
part II was deleted, Cronbach’s Alpha increased to 0.68.
This indicates that these were the two items that were least
consistent with the rest of the items.

Test-Retest Reliability
Test-retest reliability is shown in Table 4. Cohen’s

weighted Kappa was calculated for all questions indi-
vidually and for the total score of SEPI part I and part II
separately. Eight of all the outcomes had a value above
0.60. The lowest weighted Kappa (0.38) was seen for the
question about seeking shade in SEPI part I.

Test-retest reliability, assessed after exclusion of the
participants that had a recent personal skin cancer di-
agnosis, a recent diagnosis of skin cancer in a person close
by, and/or that received sun protection advice recently, is
shown in online supplementary 5. Analysis showed
Cohen’s weighted Kappa values comparable to the values
of the analysis of all participants.

Measurement Error and Correlations
Measurement error and correlations between the two test

moments are shown in online supplementary 6. Significant
mean differences were seen for the total score of SEPI part I
(0.78) and part II (0.51). Separate questions of SEPI part I

that showed a significant mean difference are about du-
ration of stay in the sun (0.16), vacational sun exposure
(0.12), hat or cap for sun protection (0.14), and seeking
shade (0.24). One question of SEPI part II about attitude
toward clothes for sun protection showed a significantmean
difference of 0.28. Spearman’s Rho for the SEPI total scores
was 0.87 for part I and 0.85 for part II and ranged between
0.53 and 0.89 for the individual question comparisons.

Discussion

The SEPI is a promising multilingual tool to measure
both sun exposure habits and propensity to diminish
sun exposure [13, 17]. In this study, the SEPI was
translated to Dutch and tested on validity and reli-
ability. Overall, the results suggest the Dutch version of
the SEPI to be both valid and reliable, indicating the
opportunity for usage in both daily clinical practice and
research.

Construct validity, as measured by the correlation
between SEPI part I questions and the FACE-Q module
questions, showed to be good with only one somewhat
weaker correlation. This weaker correlation was between
the questions “How often do you stay indoors or in the
shade in order to protect yourself from the sun?” and
“Did you stay in the shade?” A possible explanation for
this finding is the small inequality in the construct to be
measured, as the SEPI includes staying in the shade and

Table 2. Correlation between SEPI part I and the corresponding questions and total score from the FACE-Q module

Corresponding questions SEPI part I and FACE-Q module Correlation
coefficient

95% CI
(two-tailed)

Total scores 0.71 (n = 164) 0.62–0.78
Total score of SEPI part I and of the FACE-Q module

Sunscreen use 0.71 (n = 168) 0.62–0.78
SEPI: When in the sun, how often do you use sunscreen?
FACE-Q: Did you use sunscreen?

Clothes for sun protection 0.72 (n = 170) 0.64–0.79
SEPI: When in the sun, how often do you use covering clothes for sun protection?
FACE-Q: Did you wear clothes to cover your skin in sunny weather?

Hat or cap for sun protection 0.85 (n = 171) 0.80–0.89
SEPI: When in the sun, how often do you use a sun hat or cap for sun protection?
FACE-Q: Did you wear a hat in sunny weather?

Seeking the shade 0.61 (n = 169) 0.51–0.70
SEPI: How often do you stay indoors or in the shade in order to protect yourself from the sun?
FACE-Q: Did you stay in the shade?

Statistical tests: Spearman’s Rho. 95% CI, 95% confidence interval.
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staying indoors, while the FACE-Q module only includes
staying in the shade.

Internal consistency, assessed with Cronbach’s Alpha,
was shown to be slightly lower than the desired α ≥ 0.70.
However, this value was also lower than 0.70 in the
original validation study of the English and Swedish
versions of the SEPI [13]. In this study, the authors
suggested that the limited amount of questions in the

SEPI and relatively small sample size could be the po-
tential reason for this. Also, in consistency with this study
was the considerably higher Cronbach’s Alpha when the
question about sunscreen use in both parts was deleted.
This is probably caused by the sunscreen paradox, which
entails that people who use sunscreen are more likely to
stay in the sun for longer [30–32]. This makes these two
answers operate in the opposite direction. However, the

Table 3. Internal consistency of SEPI part I and II displayed for the total parts and with deletion of each of the
individual questions

Question Cronbach’s Alpha 95% CI

Value for SEPI part I 0.63 (n = 166) 0.53–0.71
Value after deletion of single questions of SEPI part I as follows

1. Intentional tanning 0.53 (n = 167) 0.41–0.63
2. Occasions with sunburn 0.63 (n = 166) 0.54–0.71
3. Duration of stay in the sun 0.60 (n = 167) 0.50–0.68
4. Vacational sun exposure 0.56 (n = 166) 0.45–0.65
5. Sunscreen use 0.66 (n = 168) 0.57–0.73
6. Clothes for sun protection 0.56 (n = 167) 0.45–0.65
7. Hat or cap for sun protection 0.64 (n = 166) 0.55–0.72
8. Seeking the shade 0.55 (n = 166) 0.44–0.65

Value for SEPI part II 0.65 (n = 169) 0.56–0.73
Value after deletion of single questions of SEPI part II as follows

1. Attitude towards intentional tanning 0.63 (n = 169) 0.52–0.71
2. Attitude towards sunscreen use 0.68 (n = 169) 0.60–0.76
3. Attitude towards clothes for sun protection 0.49 (n = 169) 0.36–0.61
4. Attitude towards hat or cap for sun protection 0.58 (n = 169) 0.47–0.68
5. Attitude towards seeking the shade 0.59 (n = 169) 0.47–0.68

Statistical tests: Cronbach’s Alpha reliability test. 95% CI, 95% confidence interval.

Table 4. Reproducibility over time, assessed between the SEPI questions at inclusion and at follow-up

Question Cohen’s weighted Kappa 95% CI

Value for SEPI part I total score 0.61 (n = 143) 0.56–0.66
1. Intentional tanning 0.62 (n = 145) 0.53–0.72
2. Occasions with sunburn 0.60 (n = 147) 0.47–0.72
3. Duration of stay in the sun 0.45 (n = 147) 0.34–0.57
4. Vacational sun exposure 0.68 (n = 147) 0.59–0.78
5. Sunscreen use 0.67 (n = 146) 0.58–0.76
6. Clothes for sun protection 0.49 (n = 146) 0.38–0.59
7. Hat or cap for sun protection 0.76 (n = 147) 0.70–0.82
8. Seeking the shade 0.38 (n = 147) 0.27–0.48

Value for SEPI part II total score 0.64 (n = 144) 0.58–0.71
1. Attitude towards intentional tanning 0.75 (n = 145) 0.64–0.86
2. Attitude towards sunscreen use 0.57 (n = 145) 0.46–0.69
3. Attitude towards clothes for sun protection 0.48 (n = 145) 0.37–0.59
4. Attitude towards hat or cap for sun protection 0.76 (n = 144) 0.70–0.82
5. Attitude towards seeking the shade 0.51 (n = 145) 0.37–0.64

Statistical tests: Cohen’s weighted Kappa. 95% CI, 95% confidence interval.
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questions about sunscreen use are important for iden-
tifying the highest risk individuals (high sun exposure and
rarely using sunscreen), so it is beneficial to keep the
questions in the SEPI [13]. Future research focusing on
the potential sunscreen paradox and on further im-
provement of the internal consistency would be of
interest.

The test-retest reliability showed fair agreement for 1
item, moderate agreement for 6 items, and substantial
agreement for 8 items based on Cohen’s weighted Kappa
analysis. These outcomes were highly similar to the re-
sults of the validation of the German version [17]. When
participants that had a recent personal skin cancer di-
agnosis, a recent diagnosis of skin cancer in a person close
by, and/or received sun protection advice recently were
excluded from analysis, results remained similar for both
parts of the SEPI. These results indicate that the SEPI has
an acceptable test-retest reliability.

Limitations of this study were the moderate sample
size, a high proportion of nonresponders (31.6%), and a
substantial number of lost-to-follow-up (24 participants,
14.0%). However, these numbers were also seen in the
previous validation studies of the SEPI and were antic-
ipated on in this study’s sample size calculation [13, 17].
One of the studies suggested using a more active re-
cruitment strategy, which was done in the present study,
but this did not lead to a higher response rate. As we had
no information about the nonresponders, it is possible
that the study is biased due to self-selection of partici-
pants. On the contrary, we did analyse the baseline
characteristics and questionnaire scores of the partici-
pants that were lost-to-follow-up compared to the re-
sponders to both questionnaires. Almost all baseline
characteristics and scores did not significantly differ
between the two groups, indicating the lost-to-follow-up
did not cause any selection bias regarding the mentioned
characteristics, except that there was a limited difference
in FACE-Q total score, SEPI part I total score and SEPI
part II total score, and participants born outside the
Netherlands were less likely to respond to the second
questionnaire. Although the number of participants born
outside the Netherlands was very limited in this study,
this highlights the importance of additional in depth-
analyses and (cross-cultural) validation studies further
exploring factors like ethnical and cultural background
and health literacy in relation to the SEPI. Another
potential limitation was that the study was performed
only during fall and winter. Therefore, potential seasonal
influence on the results could not be studied.

A limitation of the SEPI itself is the uncertainty and the
possibility of recall bias in the measure of UV exposure as

it is based on self-reported data [33]. However, when
compared with objectively measured UV exposure, self-
reported exposure was unexpectedly valid [34]. Another
limitation was the absence of responsiveness testing in the
current study, which could give important information
about whether the SEPI has the ability to detect change
over time in the construct to be measured. Although a
subanalysis was performed in the current study on patient
(in)stability between both measurements regarding sev-
eral factors (e.g., skin cancer diagnosis) potentially
influencing SEPI outcomes, numbers and follow-up time
were insufficient in our opinion to analyse responsive-
ness. It would be interesting to study this in future re-
search since this could provide important additional
information on the potential of the SEPI to evaluate
intervention strategies.

The present study was carried out in a broad patient
population that closely resembles the target population of
the SEPI, which is one of the strengths of this study. Since
the previous studies validating the SEPI included only
students or students and primary health care patients, this
study also gives new insights into the validity of the SEPI
among primary health care patients and dermatologic
patients [13, 17]. Moreover, the population in this study
consists of a broad age range and diversity regarding
educational level and work situation, which improves the
generalizability of the results. Furthermore, more par-
ticipant characteristics, such as ethnicity and Fitzpatrick
skin type, were collected compared to the previous SEPI
studies, which provide a clear overview of this study
population.

When comparing SEPI part I to the FACE-Q module,
the SEPI is amore extensive questionnaire as it also includes
questions about intentional tanning, occasions with sun-
burn, duration of stay in the sun, and vacational sun ex-
posure. This probably leads to a better representation of the
actual UV exposure and also shows the behaviour of a
patient towards UV exposure on more different assets,
which together could improve the identification of high-risk
individuals. In addition, SEPI part II explores the propensity
of a patient to increase sun protective measures and lower
their exposure to UV, while the FACE-Qmodule does not
have any questions regarding this. Because of part II, the
SEPI can be used to create tailored primary prevention
strategies for individuals with a high risk of developing
skin cancer. As the SEPI is a short and quick ques-
tionnaire, it seems suitable for daily clinical practice
where time is often limited. The SEPI could be filled in
before skin (cancer) related patient-doctor consultations
and could be used to give targeted advice to patients in
need of behavioural change.
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When looking at a broader application of the SEPI, it
could potentially be used in a population-based skin cancer
prevention program focused on lifestyle medicine [35]. This
focus would be directed to limiting a person’s exposure to
UV. Because of the increasing skin cancer incidence [36],
there is an urgent need to improve the primary prevention
strategies and lower UV exposure as much as possible [37].
The SEPI could potentially help with this.

Conclusion

In conclusion, the Dutch version of the SEPI is shown
to be a valid and reliable tool to evaluate individual UV
exposure and measure a person’s propensity to limit it. It
can be used as a risk assessment tool in daily clinical
practice and as a measurement tool in research settings.
Future research should focus on replicating the present
study in a larger population with inclusion of respon-
siveness testing, translating the SEPI into additional
languages, and cross-cultural validity testing.

Key Message

The Dutch SEPI is a valid tool for usage in daily clinical practice
and research.

Acknowledgments

We would like to thank all patients who participated in this study.

Statement of Ethics

This study protocol was reviewed and approved by the Regional
Medical Ethical Committee (Arnhem-Nijmegen), approval
number 2021–8237. Written informed consent was obtained from
participants for participation in the study.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

No funding was received for this study.

Author Contributions

The authors confirm contribution to the paper as follows: study
conception and design: E. ter Haar, E. Bronkhorst, M. Falk,
S. Spillekom-van Koulil, and S. Lubeek; data collection: S. Knipping,
H. Alkemade, K. Hueskes, C. Nij Bijvank; analysis and interpretation
of results: S. Knipping, E. Bronkhorst, S. Lubeek; draft manuscript
preparation: S. Knipping, S. Lubeek. All authors revised the work
critically for important intellectual content and approved the final
version of the manuscript.

Data Availability Statement

All data generated or analysed during this study are included in
this article. Further enquiries can be directed to the corresponding
author.

References

1 Lomas A, Leonardi-Bee J, Bath-Hextall F. A
systematic review of worldwide incidence of
nonmelanoma skin cancer. Br J Dermatol.
2012;166(5):1069–80.

2 Apalla Z, Lallas A, Sotiriou E, Lazaridou E,
Ioannides D. Epidemiological trends in skin
cancer. Dermatol Pract Concept. 2017;
7(2):1–6.

3 Rünger TM. Mechanisms of melanoma
promotion by ultraviolet radiation. J Invest
Dermatol. 2016;136(9):1751–2.

4 Pellegrini C, Maturo MG, Di Nardo L, Ci-
ciarelli V, Gutiérrez García-Rodrigo C,
Fargnoli MC. Understanding the molecular
genetics of basal cell carcinoma. Int J Mol Sci.
2017;18(11):2485.

5 Sample A, He YY. Mechanisms and prevention
of UV-induced melanoma. Photodermatol
Photoimmunol Photomed. 2018;34(1):13–24.

6 Parisi AV, Turnbull DJ. Shade provision for
UV minimization: a review. Photochem
Photobiol. 2014;90(3):479–90.

7 Gies PH, Roy CR, Toomey S, McLennan A.
Protection against solar ultraviolet radiation.
Mutat Res. 1998;422(1):15–22.

8 Garside R, Pearson M, Moxham T. What
influences the uptake of information to
prevent skin cancer? A systematic review and
synthesis of qualitative research. Health Educ
Res. 2010;25(1):162–82.

9 Gordon LG, Rowell D. Health system costs
of skin cancer and cost-effectiveness of skin
cancer prevention and screening: a sys-
tematic review. Eur J Cancer Prev. 2015;
24(2):141–9.

10 Persson S, Benn Y, Dhingra K, Clark-Carter
D, Owen AL, Grogan S. Appearance-based
interventions to reduce UV exposure: a sys-

tematic review. Br J Health Psychol. 2018;
23(2):334–51.

11 Henrikson NB, Morrison CC, Blasi PR,
Nguyen M, Shibuya KC, Patnode CD. Be-
havioral counseling for skin cancer preven-
tion: evidence report and systematic review
for the US preventive services task force.
JAMA. 2018;319(11):1143–57.

12 Hedevik H, Guorgis G, Anderson CD, Falk
M. Sustainable effect of individualised sun
protection advice on sun protection behav-
iour: a 10-year follow-up of a randomised
controlled study in primary care. BJGP Open.
2019;3(3):bjgpopen19X101653.

13 Detert H, Hedlund S, Anderson CD, Rodvall
Y, Festin K, Whiteman DC, et al. Validation
of sun exposure and protection index (SEPI)
for estimation of sun habits. Cancer Epi-
demiol. 2015;39(6):986–93.

8 Dermatology
DOI: 10.1159/000535510

Knipping et al.

D
ow

nloaded from
 http://karger.com

/drm
/article-pdf/doi/10.1159/000535510/4061552/000535510.pdf by M

cM
aster U

niversity user on 25 January 2024

https://doi.org/10.1111/j.1365-2133.2012.10830.x
https://doi.org/10.5826/dpc.0702a01
https://doi.org/10.1016/j.jid.2016.04.001
https://doi.org/10.1016/j.jid.2016.04.001
https://doi.org/10.3390/ijms18112485
https://doi.org/10.1111/phpp.12329
https://doi.org/10.1111/phpp.12329
https://doi.org/10.1111/php.12237
https://doi.org/10.1111/php.12237
https://doi.org/10.1016/s0027-5107(98)00181-x
https://doi.org/10.1093/her/cyp060
https://doi.org/10.1093/her/cyp060
https://doi.org/10.1097/CEJ.0000000000000056
https://doi.org/10.1111/bjhp.12291
https://doi.org/10.1001/jama.2017.21630
https://doi.org/10.3399/bjgpopen19X101653
https://doi.org/10.1016/j.canep.2015.10.022
https://doi.org/10.1016/j.canep.2015.10.022
https://doi.org/10.1159/000535510


14 Prochaska JO, DiClemente CC. The trans-
theoretical approach: crossing traditional
boundaries of therapy. Homewood, IL: Dow
Jones-Irwin; 1984.

15 Raihan N, Cogburn M. Stages of change
theory. Treasure Island, FL: StatPearls Pub-
lishing; 2021.

16 Kristjánsson S, Bränström R, Ullén H, Hel-
gason AR. Transtheoretical model: investi-
gation of adolescents’ sunbathing behaviour.
Eur J Cancer Prev. 2003;12(6):501–8.

17 Karlsson E, Hübner IM, Haluza D, Falk M.
Validation of SEPI in German-A German
translation of the sun exposure and protec-
tion index. Int J Environ Res Public Health.
2020;17(17):6172.

18 Carreno EM, Alvarez MP, Diaz MP. Con-
ocimientos y prácticas en relación con la
protección solar en estudiantes de Enfermería
de la Universidad Cooperativa de Colombia
sede Bucaramanga: protocol. Colombia: Uni-
versidad Cooperativa de Colombia, Sede Bu-
caramanga, Facultad de Enfermería. I–2018.

19 Tadeu Villa R, Villa ACFBB, Costa MRSR.
Photoprotection and skin self-examination
in primary attention users: the impact of
smartphone as a tool for education. J Dermat
Cosmetol. 2020;4(4):92–7.

20 Worswick SD, Cockburn M, Peng D. Mea-
surement of ultraviolet exposure in epidemio-
logical studies of skin and skin cancers. Pho-
tochem Photobiol. 2008;84(6):1462–72.

21 Beaton DE, Bombardier C, Guillemin F,
Ferraz MB. Guidelines for the process of
cross-cultural adaptation of self-report
measures. Spine. 2000;25(24):3186–91.

22 SousaRojjanasrirat VDW. Translation,
adaptation and validation of instruments
or scales for use in cross-cultural health
care research: a clear and user-friendly
guideline. J Eval Clin Pract. 2011;17(2):
268–74.

23 Anthoine E, Moret L, Regnault A, Sébille V,
Hardouin JB. Sample size used to validate a
scale: a review of publications on newly-
developed patient reported outcomes mea-
sures. Health Qual Life Outcomes. 2014;
12:176.

24 World Medical Association. Declaration of
Helsinki: ethical principles for medical re-
search involving human subjects. JAMA.
2013;310(20):2191–4.

25 International Conference of Harmonization
(ICH). ICH tripartite guideline for good
clinical practices E6. 1996.

26 Prinsen CAC, Mokkink LB, Bouter LM,
Alonso J, Patrick DL, de Vet HCW, et al.
COSMIN guideline for systematic reviews of
patient-reported outcome measures. Qual
Life Res. 2018;27(5):1147–57.

27 Bland JM, Altman DG. Cronbach’s alpha.
BMJ. 1997;314(7080):572.

28 Sim J, Wright CC. The kappa statistic in
reliability studies: use, interpretation, and
sample size requirements. Phys Ther. 2005;
85(3):257–68.

29 Landis JR, Koch GG. The measurement of
observer agreement for categorical data.
Biometrics. 1977;33(1):159–74.

30 Autier P, Doré JF, Négrier S, Liénard D,
Panizzon R, Lejeune FJ, et al. Sunscreen use
and duration of sun exposure: a double-blind,

randomized trial. J Natl Cancer Inst. 1999;
91(15):1304–9.

31 McCarthy EM, Ethridge KP, Wagner RF Jr.
Beach holiday sunburn: the sunscreen para-
dox and gender differences. Cutis. 1999;
64(1):37–42.

32 Bränström R, Ullén H, Brandberg Y. Atti-
tudes, subjective norms and perception of
behavioural control as predictors of sun-
related behaviour in Swedish adults. Prev
Med. 2004;39(5):992–9.

33 Althubaiti A. Information bias in health re-
search: definition, pitfalls, and adjustment
methods. J Multidiscip Healthc. 2016;9:211–7.

34 Glanz K, Gies P, O’Riordan DL, Elliott T,
Nehl E, McCarty F, et al. Validity of self-
reported solar UVR exposure compared with
objectively measured UVR exposure. Cancer
Epidemiol Biomarkers Prev. 2010;19(12):
3005–12.

35 Vodovotz Y, Barnard N, Hu FB, Jakicic J,
Lianov L, Loveland D, et al. Prioritized re-
search for the prevention, treatment, and
reversal of chronic disease: recommendations
from the lifestyle medicine research summit.
Front Med. 2020;7:585744.

36 de Vries E, van de Poll-Franse LV, Louwman
WJ, de Gruijl FR, Coebergh JW. Predictions
of skin cancer incidence in The Netherlands
up to 2015. Br J Dermatol. 2005;152(3):
481–8.

37 Antonov D, Hollunder M, Schliemann S,
Elsner P. Ultraviolet exposure and protection
behavior in the general population: a struc-
tured interview survey. Dermatology. 2016;
232(1):11–6.

Translation and Validation of the Dutch
SEPI

Dermatology
DOI: 10.1159/000535510

9

D
ow

nloaded from
 http://karger.com

/drm
/article-pdf/doi/10.1159/000535510/4061552/000535510.pdf by M

cM
aster U

niversity user on 25 January 2024

https://doi.org/10.1097/00008469-200312000-00009
https://doi.org/10.3390/ijerph17176172
https://doi.org/10.15406/jdc.2020.04.00160
https://doi.org/10.15406/jdc.2020.04.00160
https://doi.org/10.1111/j.1751-1097.2008.00367.x
https://doi.org/10.1111/j.1751-1097.2008.00367.x
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1111/j.1365-2753.2010.01434.x
https://doi.org/10.1186/s12955-014-0176-2
https://doi.org/10.1007/s11136-018-1798-3
https://doi.org/10.1007/s11136-018-1798-3
https://doi.org/10.1136/bmj.314.7080.572
https://doi.org/10.1093/ptj/85.3.257
https://doi.org/10.2307/2529310
https://doi.org/10.1093/jnci/91.15.1304
https://doi.org/10.1016/j.ypmed.2004.04.004
https://doi.org/10.1016/j.ypmed.2004.04.004
https://doi.org/10.2147/JMDH.S104807
https://doi.org/10.1158/1055-9965.EPI-10-0709
https://doi.org/10.1158/1055-9965.EPI-10-0709
https://doi.org/10.3389/fmed.2020.585744
https://doi.org/10.1111/j.1365-2133.2005.06386.x
https://doi.org/10.1159/000440698
https://doi.org/10.1159/000535510

	Translation and Validation of the Dutch Version of the Sun Exposure and Protection Index
	Introduction
	Materials and Methods
	Translation
	Study Population

	Data Collection
	Statistical Analyses
	Validity Testing
	Reliability Testing


	Results
	Validity Testing
	Reliability Testing
	Internal Consistency
	Test-Retest Reliability
	Measurement Error and Correlations


	Discussion
	Conclusion
	Key Message
	Acknowledgments
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /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 true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


