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Purpose: Ultraviolet radiation exposure is a major risk factor for skin cancer development, and sun protection remains the primary
prevention strategy. The Readiness to Alter Sun-Protective Behaviour (RASP-B) questionnaire was developed to assess individuals’
readiness to engage in sun-protective behaviours. This study aimed to translate, culturally adapt, and validate an Arabic version of the
RASP-B for use in Arabic-speaking populations.

Patients and Methods: Three independent translators conducted forward translation of the questionnaire into Arabic, followed by
back translation by three additional translators. A consensus version was developed after review by the study team, pilot-tested for
clarity and acceptability, and shared with the original instrument developer. Participants completed demographic items, the Arabic
RASP-B, and the Sun Exposure and Behaviour Inventory (SEBI). Psychometric evaluation included internal consistency, test-retest
reliability, construct validity, and convergent validity.

Results: A total of 152 Arabic-speaking participants were enrolled from dermatology clinics at King Saud University Medical City,
Riyadh, Saudi Arabia. Most participants were Saudi nationals (97.4%), and 54.6% were female. The Arabic RASP-B showed good
internal consistency (Cronbach’s o = 0.81) and test-retest reliability (overall ICC = 0.84; item-level ICC = 0.72—0.86). The data were
suitable for factor analysis (KMO = 0.78; Bartlett’s test: x> = 620, p < 0.001). Exploratory factor analysis identified a three-factor
structure corresponding to precontemplation, contemplation, and action stages. RASP-B scores correlated significantly with SEBI
behaviours, including shade-seeking (p = 0.32), wearing long sleeves (p = 0.35), sunscreen use frequency (p = 0.26), and intentional
tanning (p = —0.31; p < 0.05).

Conclusion: The Arabic RASP-B demonstrated promising preliminary reliability and validity in a single-center dermatology clinic
sample. Further multicenter validation, including confirmatory factor analysis, is needed before broader clinical implementation.
Keywords: sun-protection, RASP-B, psychometrics, adaptation, readiness, Arabic

Introduction

Skin cancer is among the most common malignancies worldwide, and excessive ultraviolet (UV) radiation exposure is the

primary environmental risk factor driving its development.' > UV exposure contributes to melanomas, non-melanoma skin

cancers, actinic damage, and photoaging, making sun protection a central component of global cancer-prevention strategies.' ™
Saudi Arabia experiences intense, year-round UV radiation due to its geographic latitude, arid climate, and high

annual sunshine levels.” Although the skin cancer incidence in Saudi Arabia remains lower compared with Western
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countries, it represents a meaningful proportion of national cancer diagnoses, and registry reports indicate a gradual
upward trend.®’ Contributing factors include outdoor occupational activities, recreational sun exposure, and increasingly
Westernized leisure behaviours.”’ Additionally, recent public awareness studies conducted in Saudi Arabia highlight
persisting gaps in sun-protective knowledge and practice, especially among adolescents and young adults.®*® These
findings underscore the need for effective behavioural interventions tailored to local cultural and environmental contexts.

Sun-protective behaviours, including shade-seeking, use of protective clothing, avoidance of midday sun, and
sunscreen application, are widely recommended by global health authorities as primary prevention strategies.''
However, consistent adoption of these behaviours depends not only on awareness but also on an individual’s readiness
to change, emphasizing the importance of behavioural psychology frameworks in prevention programs. The
Transtheoretical Model (TTM), proposed by Prochaska and DiClemente, conceptualizes behavioural change as
a progression through distinct stages, including precontemplation, contemplation, preparation, action, and
maintenance.'' This model has been successfully applied to a range of health-related behaviours, including smoking
cessation, alcohol consumption reduction, and sun-protective practices.'>'*

Building on the TTM, Borschmann and Cottrell (2009) developed the Readiness to Alter Sun-Protective Behaviour
questionnaire (RASP-B), a 12-item instrument designed to categorize individuals into precontemplation, contemplation,
or action stages with respect to sun-protective behaviours.'> In its original development, the RASP-B demonstrated
a clear three-factor structure, acceptable internal consistency (Cronbach’s a = 0.67-0.76), and strong construct validity
based on observed correlations with actual sun-avoidance behaviours.'> Because the tool is brief, theoretically grounded,
and psychometrically robust, it is well-suited for clinical, community, and public-health settings.

Despite its utility, the RASP-B has not been translated, culturally adapted, or validated in Arabic, including in Saudi
Arabia. This represents a significant gap, as sun-exposure habits, linguistic nuances, sociocultural norms, and environ-
mental conditions differ substantially from the Western settings in which the instrument was originally developed.
Without rigorous cross-cultural adaptation, psychometric tools risk losing conceptual equivalence and may fail to
accurately measure behavioural constructs. International guidelines recommend that the gold-standard translation of
behavioural instruments should include forward translation, back translation, cognitive testing, and full psychometric
validation to ensure reliability and construct validity.'®

To address this gap, the present study aimed to translate, culturally adapt, and validate an Arabic version of the
RASP-B for use in Arabic-speaking populations. Establishing a culturally appropriate Arabic version will support future
behavioural research, enable the development of stage-matched interventions, and strengthen national public health
strategies aimed at reducing preventable UV-related skin damage across Arabic-speaking populations.

Materials and Methods
Study Design, Participants, and Setting

This quantitative, analytical, cross-sectional study was conducted at the Dermatology Clinics of King Saud University
Medical City in Riyadh, Saudi Arabia, between November and December 2025. The study included Arabic-speaking
patients aged >18 years who were presenting for dermatological care, regardless of diagnosis. Patients who were unable
to read or understand Arabic or who declined to participate were excluded from the study. The final sample of 152
participants exceeded the commonly used 10:1 participant-to-item ratio for exploratory factor analysis of the 12-item
RASP-B, supporting its adequacy for psychometric validation.

Questionnaire

Participants completed an electronic survey that included basic demographic information (age, sex, and monthly income),
the translated Arabic version of the RASP-B to assess their readiness to adopt sun-protective behaviours, and the Arabic
Sun Exposure and behaviour Inventory (SEBI) to document patterns of sun exposure and protective practices. Integrating
both instruments into a single survey enabled the simultaneous assessment of behavioural readiness and current sun-
related behaviours. The original English RASP-B items and the final Arabic translated items are provided in
Supplementary Appendix 1.
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Instrument Translation Process

The translation and cultural adaptation of the RASP-B were conducted following internationally recognized guidelines
for instrument translation.'” First, the questionnaire was forward-translated into Arabic by three professional native
Arabic translators fluent in English. The translators had professional linguistic expertise and were not involved in the
clinical care of the study participants. Three forward translations (T1, T2, and T3) were reviewed in detail by an
independent reviewer and the study authors to compare the translations with each other and with the original RASP-B.
Only minor linguistic variations were noted, and a reconciled draft was produced and designated as the initial Arabic
version. This version was then back-translated into English by three additional independent translators (BT1, BT2, and
BT3), all fluent in both Arabic and English. The back-translated versions were examined side by side and compared with
the original RASP-B to evaluate conceptual equivalence. No major discrepancies were identified between the original
and the back-translated versions. Following consensus from the reviewers and study team, the pre-final Arabic RASP-B
was established.

Psychometric Analysis for Validity and Reliability

The pre-final Arabic version was pilot-tested among six native Arabic-speaking adults to assess clarity, readability,
comprehension, and acceptability. Detailed demographic data were not collected during the pilot-testing phase.
Participants were asked to identify any items that were unclear, confusing, culturally inappropriate, or potentially
ambiguous. Feedback indicated that the items were generally clear, and only minor wording refinements were made to
improve comprehension while preserving the original conceptual meaning of the items.

Ethical Considerations

The study was conducted in accordance with the principles of the Declaration of Helsinki. The study protocol was
reviewed and approved by the Institutional Review Board of the College of Medicine at King Saud University in
August 2025 (No. E-25-10038, Ref. No. 25/0585/IRB). All participants reviewed an electronic information sheet
outlining the study purpose, procedures, and voluntary nature of participation, and provided informed consent before
completing the electronic survey.

Statistical Analyses

Data were analyzed using SPSS v28. No missing item-level data were identified in the final analytic dataset; therefore, no
imputation was required. Descriptive statistics (means + standard deviations [SDs], frequencies, and percentages) summarized
participant characteristics and questionnaire responses, following data screening for completeness and suitability for psycho-
metric analysis. The internal consistency of the Arabic RASP-B was assessed using Cronbach’s alpha and corrected item—total
correlations using item-deletion analysis to evaluate reliability. Test-retest reliability was examined in a subset of 64
participants who completed the Arabic RASP-B again after a two-week interval. Intraclass correlation coefficients (ICCs)
were calculated using a two-way mixed-effects model with absolute agreement. Construct validity was evaluated through
exploratory factor analysis after confirming adequacy through the Kaiser—-Meyer—Olkin (KMO) and Bartlett’s tests using
principal axis factoring and multiple criteria for factor retention. Convergent validity was assessed using Spearman correlation
between RASP-B scores and sun protective behaviours. Floor and ceiling effects were considered significant if >15% of the
participants scored at extremes. Statistical significance was set at p < 0.05.

Results

Sample Characteristics and Practices

In total, 152 participants were included in the analysis. The mean age of the respondents was 38.6 (SD: 15.1) years. More
than half were female (54.6%), and the vast majority were Saudi nationals (97.4%). Most participants reported a monthly
personal income between 5,000 and 15,000 SAR (38.2%), corresponding to a lower-to-middle income group. This was
followed by those earning < 5,000 SAR (30.9%) (low income group), 15,001-30,000 SAR (23.7%) (upper-to-middle
income group), and > 30,000 SAR (7.2%) (high income group) (Table 1).
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Table | Sociodemographic Characteristics
of Participants (N = 152)

Category No. (%)

Age (years)

Mean + SD 38.55 + 15.06
Sex

Female 83 (54.6)
Male 69 (45.4)
Nationality

Saudi 148 (97.4)

Non-Saudi (Arabic speakers) | 4 (2.6)

Monthly personal income

< 5,000 SAR 47 (30.9)
5,000-15,000 SAR 58 (38.2)
15,001-30,000 SAR 36 (23.7)
> 30,000 SAR 1 (7.2)

Abbreviation: SD, standard deviation.

Sample Adequacy and Preliminary Analysis

A total of 152 participants completed the Arabic version of the RASP-B, meeting and exceeding the recommended
sample size criteria for scale validation (=10 participants per item). The item response distributions showed adequate
variability, and no missing item-level data were identified in the final analytic dataset. This dataset was suitable for factor
analysis. The KMO measure of sampling adequacy was 0.78, indicating good adequacy. Bartlett’s test of sphericity was
statistically significant (x> = 620, p < 0.001), confirming sufficient inter-item correlations.

Internal Consistency Reliability

The internal consistency reliability was assessed using Cronbach’s alpha. The Arabic RASP-B showed good overall
internal consistency with an alpha coefficient of 0.81. Corrected item-total correlations ranged from 0.42 to 0.67,
exceeding the acceptable thresholds. The removal of any individual item did not result in a meaningful improvement

in Cronbach’s alpha, supporting the retention of all 12 items (Table 2).

Test-Retest Reliability

Test-retest reliability was evaluated among 64 participants who completed the Arabic RASP-B twice over a two-week
interval. Participants in the test-retest subset were selected from the same dermatology clinic sampling frame and were
invited to complete the questionnaire again after two weeks. No study-related sun-protection counseling, educational
intervention, or behavioural intervention was provided between the first and second assessments. The Arabic RASP-B
demonstrated good temporal stability, with an overall ICC of 0.84 (95% CI: 0.78-0.89). Item-level ICCs ranged from
0.72 to 0.86, indicating stable responses over time (Table 3).
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Table 2 Internal Consistency Reliability of the
Arabic RASP-B

Item No. Corrected Cronbach’s
Item-Total Alpha if Item
Correlation Deleted

[ 0.45 0.80

2 0.61 0.79

3 0.47 0.80

4 0.58 0.79

5 0.42 0.8l

6 0.63 0.78

7 0.67 0.78

8 0.54 0.79

9 0.49 0.80

10 0.44 0.8l

I 0.60 0.79

12 0.46 0.80

Overall scale 0.8l1

Abbreviation: RASP-B, Readiness to Alter Sun-Protective
Behaviour.

Table 3 Test-Retest Reliability of the
Arabic RASP-B (2-Week Interval)

Item No. | ICC | Interpretation
| 0.74 | Good

2 0.83 | Good

3 0.72 | Good

4 0.80 | Good

5 0.75 | Good

6 0.86 | Excellent

7 0.85 | Excellent

8 0.78 | Good

9 0.76 | Good

10 0.73 | Good

I 0.82 | Good

12 0.74 | Good

Total score | 0.84 | Good to Excellent

Abbreviations: RASP-B, Readiness to Alter Sun-
Protective Behaviour; ICC, intraclass correlation
coefficients.
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Construct Validity

Exploratory Factor Analysis

Exploratory factor analysis using principal axis factoring with varimax rotation identified a three-factor structure
consistent with the theoretical framework of the original RASP-B and the TTM. Eigenvalues >1, along with scree plot
inspection, supported this solution. Together, these three factors explained 60% of the total variance, with the pre-
contemplation, contemplation, and action factors explaining 22%, 19%, and 19% of the variance, respectively. Factor
loadings were strong, ranging from 0.59 to 0.78, with minimal cross-loadings (Table 4).

Convergent Validity

Convergent validity was supported by correlations between RASP-B scores and self-reported sun protective behaviours.
Higher readiness scores were significantly correlated with greater shade-seeking (Spearman’s p = 0.32), wearing long
sleeves (p = 0.35), and sunscreen frequency (p = 0.26), and were inversely correlated with intentional tanning (p =
—0.31), all p < 0.05 (Table 5). These findings support convergent validity.

Floor and Ceiling Effects
No substantial floor or ceiling effects were observed. Less than 15% of the participants achieved the minimum or
maximum possible total scores, indicating adequate score dispersion and sensitivity across the readiness stages.

Discussion

In this study, we translated and validated an Arabic version of the RASP-B. The Arabic RASP-B demonstrated good

internal consistency (Cronbach’s a = 0.81), good test-retest reliability (ICC = 0.84), significant positive correlations with

sun-protective behaviours (Spearman’s p = 0.26—0.35), and an inverse association with intentional tanning (p = —0.31).
Our exploratory factor analysis results are similar to those of the original RASP-B study, which found a clear three-

factor structure that matched the pre-contemplation, contemplation, and action stages of the TTM. The study also

Table 4 Exploratory Factor Analysis of the Arabic RASP-B

Item No. Precontemplation | Contemplation | Action
| 0.62

3 0.68

5 0.59

10 0.65

12 0.61

4 0.71

8 0.66

9 0.63

2 0.72
6 0.75
7 0.78
I 0.70
Variance explained (%) | 22% 19% 19%

Notes: Factor loadings below 0.30 were suppressed for clarity. The three-factor structure
reflects the precontemplation, contemplation, and action stages of the RASP-B, consistent
with the original instrument development.

Abbreviation: RASP-B, Readiness to Alter Sun-Protective Behaviour.
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Table 5 Correlations Between Arabic RASP-B Scores and Sun-
Protective Behaviours

Behaviour Correlation Coefficient (rho) | p-value
* Staying in the shade 0.32 < 0.01**
* Wearing long sleeves 0.35 <0.01*
* Wearing a head covering | 0.29 <0.01%
* Sunscreen use frequency | 0.26 < 0.05%

* Intentional tanning —0.31 <0.01*

Notes: Spearman’s rank correlation was used to assess associations between RASP-B
scores and sun-protective behaviours. Statistical significance was set at p < 0.05. Rho:
Spearman’s rank correlation coefficient; * indicates p < 0.05; ** indicates p < 0.01.
Abbreviation: RASP-B, Readiness to Alter Sun-Protective Behaviour.

concluded that the action stage correlated with better sun protection behaviours. This finding supports the utility of the
staging provided by the RASP-B, as each stage corresponds to a specific level of readiness. '

The item loadings were conceptually consistent with the three-stage structure of the original RASP-B. Items loading
onto the precontemplation factor reflected limited intention or motivation to adopt sun-protective behaviours, whereas
items loading onto the contemplation factor reflected consideration of behavioural change without consistent implemen-
tation. Items loading onto the action factor reflected active engagement in sun-protective practices. No items demon-
strated loadings that clearly contradicted their intended theoretical stage, supporting the conceptual interpretability of the
three-factor solution.

In a cross-sectional Filipino study conducted in 2023, in which 278 adult participants were involved, the findings
demonstrated feasibility and internal consistency after a single-translator translation and pretesting, whereas our study
included a more rigorous translation methodology with multiple forward and backward translators, as well as broad
psychometric evaluation, including test-retest reliability, exploratory factor analysis, and convergent validity.'® Compared
to the original English survey in which a subscale Cronbach’s alpha coefficient ranging from 0.67 to 0.76 was reported,
the Arabic adaptation reported a 0.81 Cronbach’s alpha coefficient, and an acceptable 0.63 for the Filipino version.
However, this comparison should be interpreted cautiously because the original study reported subscale-level reliability,
whereas the Filipino and Arabic studies reported full-scale reliability.'>'®

The SEBI, a tool which measures current patterns of sun exposure and sun-protective behaviours, has been validated
with a Cronbach’s alpha of 0.71-0.84 and acceptable test-retest agreement. This supports the tool being a useful
benchmark for sun-behaviour questionnaires.'® Translation of a sun-behaviour assessment tool into Arabic is possible;
a Saudi SEBI validation study reported Cronbach’s alpha of 0.61-0.71, correlation coefficients of 0.67-0.72, and a three-
factor solution explaining 51.2% of variance.”® Given the prior availability and validation of the Arabic version of the
SEBI, we incorporated it as a behavioural comparator, and significant correlations were observed between higher RASP-
B scores and greater engagement in SEBI-measured sun-protective behaviours (Table 5).

Although all corrected item-total correlations exceeded the minimum acceptable threshold, items 5 and 10 showed the
lowest correlations. This may reflect cultural or contextual differences in how specific sun-protective readiness items are
interpreted in Arabic-speaking populations. However, deletion of these items did not improve the overall Cronbach’s
alpha, supporting retention of all 12 items in the Arabic version.

Cultural context may also influence responses to sun-protective behaviour items. In Saudi Arabia and other Arabic-
speaking settings, traditional clothing and head covering may reduce sun exposure for reasons unrelated to deliberate
sun-protection readiness. Therefore, behaviours such as wearing protective clothing may reflect cultural norms, modesty,
occupational context, or environmental adaptation rather than a deliberate preventive behaviour. This may partly explain
variation in item performance and the observed associations between readiness scores and SEBI-measured behaviours.

The observed association between wearing a head covering and RASP-B scores should be interpreted cautiously, as head
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coverings may be worn primarily for cultural or religious reasons rather than as an intentional sun-protective behaviour.
This may increase baseline physical protection independently of an individual’s readiness to change and may affect the
interpretation of clothing-related sun-protection measures.

The Sun Exposure and Protection Index (SEPI) is another tool that can be used to assess sun-protection behaviours
and provides useful guidance for sun-protection counseling by assessing sun-related behaviours and readiness to increase
protection. However, unlike the RASP-B, which is a stage-based readiness instrument, the SEPI measures both the
current behaviours and readiness to increase protection.”’ A study aimed at validation of the tool demonstrated modest
internal consistency with Cronbach’s alpha ranging from 0.57 to 0.69 across two parts and multiple country samples.”'

Instead of providing uniform education to all patients, a survey-guided approach may help doctors provide indivi-
dualized, stage-matched counseling to individuals based on their position on the spectrum of readiness to adopt sun-
protection behaviours, as stage-matched interventions have been found to be effective at increasing self-reported sun-
protective behaviours.”> > For instance, a healthcare provider may offer motivational interviewing to a lower-readiness
individual, while assisting with maintenance and relapse prevention in cases of high-readiness individuals.”* Such
a tailored approach is needed, as a large nationwide study that included more than 11,000 participants found large
discrepancies in sun-protection practices between individuals.”

Rigorous translation and recruitment in a dermatology clinic, where sun-protection counseling is directly relevant, are
among the strengths of this study. Nonetheless, this study has notable limitations. The cross-sectional design limits the
assessment of predictive validity, longitudinal responsiveness, and changes in sun-protective behaviour over time.
Additionally, recruitment was conducted at a single dermatology clinic, which may limit the generalizability of the
findings to broader Arabic-speaking populations. Patients attending dermatology clinics may have higher skin-health
awareness than the general population, which could influence readiness scores and sun-protective behaviour reporting.
The predominance of Saudi participants may also limit the generalizability of the findings to Arabic-speaking populations
in other countries with different cultural, environmental, and behavioural contexts. Furthermore, convergent validity
analysis relied on self-reported sun-protective behaviours, which may be affected by recall bias and social desirability
bias. Another limitation is that confirmatory factor analysis was not performed. Therefore, although exploratory factor
analysis supported a three-factor structure, future studies should confirm this structure in independent, larger, and
multicenter samples.

Conclusion

To the best of our knowledge, this study provides the first Arabic translation and psychometric evaluation of the RASP-
B. The Arabic RASP-B demonstrated good internal consistency, temporal stability, and preliminary evidence of construct
and convergent validity in a single-center dermatology clinic sample. The tool may help clinicians assess patients’
readiness to adopt sun-protective behaviours and support more individualized counseling. However, further multicenter
studies, including confirmatory factor analysis and longitudinal responsiveness testing, are needed before broader clinical
implementation.
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