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summary

Introduction. Skin cancer is one of the most prevalent malig-
nancies worldwide, particularly in countries with high ultravio-
let (UV) radiation exposure. Thus, to reduce sun exposure, the
early adoption of protection behaviours is essential. In this task,
future medical professionals must demonstrate competencies in
skin cancer prevention. This study aimed to describe and com-
pare photoprotection knowledge, attitudes, and practices (KAP)
among medical and non-medical students.

Methods. A cross-sectional study was conducted at a private uni-
versity in Lima, Peru, involving 624 students from five programs:
medicine, industrial and systems engineering, law, psychology,
and business administration. Participants were divided into two
groups: medical and non-medical students. The Questionnaire on
Habits, Attitudes, and Knowledge about Sun Exposure in Adoles-
cence and Adulthood (CHACES), a validated tool to assess sun

Introduction

Skin cancer is a global public health concern [1],
particularly in countries with high ultraviolet (UV)
radiation, such as Peru [2]. UV exposure is the
primary risk factor for skin cancer, including basal cell
carcinoma, the most common [3]; and melanoma, the
most aggressive [4]. According to the World Health
Organization (WHO), the global incidence of melanoma
among adults aged 20-44 was 1.3 cases per 100,000 in
2022, correspondingto 39,126 new cases, with projections
rising to 44,600 cases annually by 2025 [5]. In 2012,
75.7% of the 168,000 new melanoma cases worldwide
in individuals aged 230 were linked to excessive UV
exposure, which often begins earlier in life [6]. In
Canada, 36% of melanoma cases in individuals aged 20
to 29 were attributable to UV exposure between 16 and
24 years old [7]. Furthermore, this age group also shows
the highest prevalence of sunburns and sunbathing, with
53.0% of women reporting sunbathing and 35.5% of
men experiencing sunburn in the past year [7]. Despite
the availability of photoprotection strategies [8], skin
cancer incidence continues to rise, underscoring the
need for early preventive interventions [9].

University students represent a young population with

exposure and protection KAP, was used. Group comparisons were
performed using Chi-squared and Mann-Whitney U tests.
Results. Participants’ average age was 21.09 years old, with
56.1% being female. Medical students scored higher in photopro-
tection knowledge (U = 35,853.5; p = 0.003) and reported lower
sun exposure (U = 37,263.5; p = 0.028) than non-medical stu-
dents. However, no significant differences were observed in pho-
toprotection behaviours (p = 0.807) or photoprotection attitudes
(p = 0.238).

Conclusion. Medical students demonstrated greater knowledge
and fewer sun exposure habits; however, their photoprotection
behaviours did not differ significantly from non-medical students.
These findings highlight the need for enhanced educational strate-
gies for skin cancer prevention across all university programs.

varying levels of knowledge, attitudes, and practices
regarding sun protection, which do not always translate
into effective preventive behaviours [10-13]. Students in
health-related programs, such as medicine, are expected
to adopt better photoprotection practices, as their training
includes education on the risks of UV exposure and the
importance of prevention [14]. As future healthcare
providers, medical students are expected to play a central
role in patient education and the promotion of preventive
behaviours at the primary care level [15-18].

Contrary to prior expectations, studies comparing
medical and non-medical students have yielded
inconsistent findings. In Poland, medical students
demonstrated better photoprotection behaviours and
attitudes, but no significant differences in knowledge
were observed [19]. Similarly, a study in India found
no differences in knowledge regarding sun exposure
and photoprotection behaviours. Although sunscreen
use was slightly higher among medical students
(51.3%) than among non-medical students (41.6%),
this difference was not statistically significant [20]. In
contrast, a study in Malaysia reported that pharmacy
students demonstrated greater knowledge, behaviours,
and perceptions regarding sunscreen use than medical
students [21]. In Peru, several studies have assessed
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photoprotection knowledge, attitudes and practices
(KAP) among medical students [10, 22-24]; however,
most present some risk bias or did not include direct
comparisons with non-medical students. Limitations
included non-validated instruments [10] or biased
validation processes [22, 23], absence of cut-off points
to categorize levels of knowledge or practices [22], and
assessments restricted to first-year medical students [23].
The hypothesis of this study, grounded in social cognitive
theory [25], is that medical students would exhibit better
photoprotection behaviours than non-medical students
due to their acquired knowledge, awareness of sun
exposure risks, and greater self-efficacy in adopting
protective behaviours. This research aimed to describe
and compare sun protection KAP among students from
different programs at a private university in Lima,
offering insights to enhance educational and preventive
strategies.

Materials and Methods

STUDY DESIGN AND SETTING

This cross-sectional study was conducted at a private
university in Lima, Peru. Lima is located along the
central coast of the country, where summer UV index
(UVI) range from 7 to 12, classified as high to extremely
high risk for health. Data was collected between October
and December 2023.

STUDY POPULATION

Participants included students enrolled in the second
semester of the 2023 academic year, from the second
to fifth years of five academic programs. They were
categorized into two groups: medical students and non-
medical students. The non-medical group included
students from industrial and systems engineering, law,
psychology, and business administration programs.
Eligible students were required to be 18 years or older
and provide informed consent. Those who consented but
did not complete the demographic information section
or the KAP-related questions were excluded.

SAMPLE SIZE

To accomplish our descriptive goal, sample size
estimates were calculated separately for medical and
non-medical students. Given a population of 259
medical students and 1,309 non-medical students, the
reference percentage for wearing long-sleeved shirts
and pants (60%) was derived from the Questionnaire on
Habits, Attitudes, and Knowledge about Sun Exposure
in Adolescence and Adulthood (CHACES) conducted to
health science students in Ecuador [11]. This estimate
reflects the average percentage of responses regarding
photoprotection behaviours and knowledge. A 5%
margin of error and a 95% confidence level resulted in
sample sizes of 207 for medical students and 575 for
non-medical students. The sample selection was non-
probabilistic, and participation was voluntary following
a detailed briefing about the study.
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To assess the significantly different median scores
between two independent groups, we estimated the
post hoc statistical power for the variables sun exposure
practices, photoprotection behaviours, photoprotection
knowledge, and attitudes toward sun protection. The
analysis was conducted using G¥*Power version 3.1.9.7.

DATA COLLECTION TOOL

The CHACES questionnaire for adults validated
in Spanish [26] was conducted online through
SurveyMonkey platform. A pilot test with 26 students
aimed to assess response time, question clarity, and
internal consistency. Cronbach’s a for the 10 attitude
items was 0.859, indicating good reliability. However,
the 10 knowledge items initially yielded a Cronbach’s o
of 0.334, prompting the removal of three items, which
improved reliability to 0.477. For sun exposure habits
and photoprotection behaviours, the existing items of the
original instrument were applied.

Following the pilot test, the instrument was organized
into two sections: general information and the
CHACES questionnaire. The first section collected
data on undergraduate program, age, gender, academic
year (second to fifth) and city of origin (Lima — other
Peruvian cities). The CHACES questionnaire comprised
two items on skin phototype, six on sun exposure habits,
six on photoprotection behaviours, ten on attitudes
towards photoprotection, and seven on photoprotection
knowledge.

VARIABLES OF INTEREST

Sun exposure habits were measured through six items:
three on the number of days of exposure per year with
five ordinal response categories (none = 0, 1-5 days = 1,
6-30 days = 2, 31-90 days = 3, > 90 days = 4) and three
on the number of hours per day (none =0, 1-2 h/day =1,
3-4 h/day = 2, 5-6 h/day = 3, > 6 h/day = 4). The sum of
these items yielded a scale from O to 24.
Photoprotection behaviours were evaluated using six
Likert-scale items (never = 1, rarely = 2, sometimes = 3,
often =4 and always = 5), with total scores ranging from 6
to 30. Higher scores indicated better behaviours. Attitudes
toward photoprotection were assessed using items with
five-point Likert scale responses (strongly disagree = 1,
disagree = 2, neither agree nor disagree = 3, agree = 4,
strongly agree = 5). There were four reverse-scored items,
with the sum of scores generating a range of 10 to 50
points. The higher the score, the better attitudes towards
photoprotection. Knowledge was assessed with seven
true-or-false items, with correct answers receiving a score
of 1. The total knowledge score ranged from O to 7.
Undergraduate programs were categorized into medicine
and other majors (business administration, psychology,
industrial and systems engineering, and law).

SURVEY PROCEDURE

Permissions were obtained from each program and the
survey was conducted online through SurveyMonkey
platform. Participants accessed the survey using a QR code
projected in classrooms and a link shared via institutional
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Fig. 1. Participant Selection Flowchart.
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email. Upon entering the classrooms, the study’s purpose
was explained and information about the process for
informed consent was given. After data collection,
results were exported to Excel for exploratory analysis in
SPSS version 25 to identify missing or invalid data. No
imputation methods were applied for missing data.

STATISTICAL ANALYSIS

Categorical variables were described using frequencies
and percentages. Pearson’s Chi-squared test was used
with a two-tailed hypothesis to compare results between
medical and non-medical students for items on sun
exposure habits, photoprotection behaviours, attitudes
towards photoprotection, and photoprotection knowledge.
Likewise, the Mann-Whitney U test was applied to
compare the scores for these discrete variables between
the two groups. Further comparisons were conducted
by academic year within each group using the Kruskal-
Wallis test, followed by Dunn’s multiple comparisons
test when appropriate. Moreover, statistical analysis was
performed using SPSS version 25, and GraphPad Prism
10.2.0 was used for graph generation. All statistical tests
were performed with a 5% significance level.

ETHICAL CONSIDERATIONS

The study was approved by the Institutional Ethics
Committee of the Universidad de Piura (Record No.

06/2023). Data were collected anonymously, and
participants provided informed consent before taking
part in the survey.

Results

A total of 700 students participated in the online survey.
After excluding 16 duplicate entries and applying other
selection criteria, the final sample consisted of 624
participants (Fig. 1). Included and excluded students
were similar in terms of gender, academic year, major or
residence (Tab. I).

SAMPLE CHARACTERISTICS

Industrial and systems engineering, and medical
students accounted for 62.2% (n = 388) of the sample.
The mean age of participants was 21.09 years, with
no significant difference between medical (21.24)
and non-medical students (21.02) (p = 0.18). Women
represented 56.1% of the sample. 69.7% of participants
were from Lima, with a higher percentage among non-
medical students (73.7%) compared to medical students
(61.0%) (p = 0.001) Regarding skin types, 35.7% of
participants reported having Fitzpatrick skin type II.
In addition, 46.5% indicated experiencing painful
sunburns the day after exposure without developing
a tan within a week. No significant differences were
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Tab. I. Comparison of general information between included and
excluded students.

Variable Included Excluded 2
n % b n 9 b p-v?Iue

Gender
Male 274 43.9 1M 355 0.356
Female 350 56.1 20 64.5
Academic Year
Second 138 221 6 19.4 0.404
Third 164 26.3 12 38.7
Fourth 160 25.6 8 25.8
Fifth 162 26.0 5 16.1
Major
Medicine 195 313 10 323 0.906
Other Majors 429 68.8 21 67.7
Residence
Lima 435 69.7 22 71.0 0.882
Other Peruvian
Cities 189 303 9 29.0

2 Participants with incomplete responses on knowledge, attitudes, or
photoprotection behaviours were excluded. ® Percentages calculated for
each column (proportion within the included or excluded group). ¢p-val-
ue corresponds to Pearson’s Chi-squared test with two-tailed asymptotic
estimation.

found in skin types between medical and non-medical
students (Tab. II).

SCORE COMPARISON FOR KEY VARIABLES

Medical students had lower scores for sun exposure
habits compared to non-medical students (median rank:
289.09 vs 323.14; p = 0.028). This comparison reached
a statistical power of 37.3%. Conversely, medical
students demonstrated higher scores in photoprotection
knowledge (median rank: 343.14 vs 298.57; p = 0.003).
The pos hoc power was 82.6%. No significant differences
were observed in photoprotection behaviours (p = 0.807)
or attitudes towards photoprotection (p = 0.238).
Among non-medical students, no significant differences
were observed across academic years in sun exposure
habits (p = 0.119), photoprotection behaviours
(» = 0.793), attitudes (p = 0.323), or knowledge
(p = 0.436). In contrast, significant differences were
identified among medical students in sun exposure habits
(p = 0.032) and photoprotection behaviours (p = 0.041)
(Fig. 2).

SUN EXPOSURE HABITS AND PHOTOPROTECTION
BEHAVIOURS

Medical and non-medical students did not differ
significantly in specific sun exposure habits or
photoprotection behaviours. Outdoor sports and leisure
activities were the main sources of exposure, with 25.6%
of medical students and 30.0% of non-medical students
reporting more than 30 days of exposure per year. The
most frequent photoprotection behaviours, reported
as ‘always’ or ‘often’, were seeking shade (64.6% of
medical students vs 51.3% of non-medical students) and
using sunscreen (49.2% vs 57.3%). Notably, a higher
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proportion of non-medical students reported rarely
or never avoiding midday sun compared with medical
students (34.0% vs 28.2%, p = 0.044) (Tab. III).

ATTITUDES TOWARDS PHOTOPROTECTION

Medical and non-medical students showed differences in
attitudes towards photoprotection. A higher percentage
of non-medical students agreed or strongly agreed with
the statements “I like sunbathing” (51.1% vs 39.0%,
p = 0.019) and “I do not like using sunscreen” (27.0%
vs 24.6%, p = 0.007). They also agreed or strongly
agreed with the statement “I am concerned about spots
and wrinkles from sun exposure” (74.4% vs 70.8%,
p = 0.028). Additional comparisons of attitudes towards
photoprotection are shown in Table V.

PHOTOPROTECTION KNOWLEDGE

Medical students had a higher percentage of correct
answers in photoprotection knowledge, achieving better
results on six out of seven questions compared to non-
medical students. The exception was the item regarding
direct sun exposure for babies under one year old (73.8%
vs 79.7%), although this difference was not statistically
significant. A significant difference was observed in
the item about using UV booths before age 30 and the
increased risk of melanoma (86.7% vs 78.6%, p = 0.016)
(Fig. 3). In addition, the median knowledge score in both
groups was 5 correct answers, however, the interquartile
ranges were 4 to 6 in medical students, and 4 to 5 in non-
medical students.

Discussion

Medical students demonstrated greater knowledge of
photoprotection and reported fewer sun exposure habits
compared with non-medical students. However, no
significant differences were observed in photoprotection
behaviours or attitudes between the groups. These
findings highlight persistent gaps in knowledge and
sun exposure habits among university students, which
appear to be influenced by their major. Providing non-
medical students with more preventive information on
the risks of sun exposure and skin cancer is essential
to enhance awareness and preventive actions from the
university setting.

These findings align with studies conducted among
medical students in Turkey [27], Arab countries [28],
Indonesia [29], Perd [24] which report a better
understanding of the risks of sun exposure and related
skin diseases among medical students. Nevertheless,
despite being exposed to this information during their
training, there is still a need to strengthen curriculum
content on skin cancer prevention [17]. The relevance
of including specific photoprotection topics in curricula
is highlighted by a study showing that pharmacy
students — who received specific courses on sunscreens
as nutraceuticals and cosmeceuticals — demonstrated
better knowledge of sunscreen use compared to medical
students, who lacked such targeted instruction [21].
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Fig. 2. Comparison of scores (Median and Interquartile Range) by academic year among medical students.
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Regarding sun protection knowledge, medical students
achieved a higher percentage of correct answers on
six out of seven questions compared with non-medical
students. Non-medical students were more likely to
correctly identify that babies under one year should
avoid direct sun exposure, although the difference was
not statistically significant. This finding suggests that
awareness of sun exposure risks in infants is widely
disseminated. A similar study in Ecuador, which applied
the same research instrument, reported comparable
results, with more than 59% of medical students and
faculty answering correctly [11].

The only significant difference in sun protection
knowledge between the two groups concerned the
use of UV tanning booths before age of 30 and their
association with an increased risk of melanoma, with

a higher proportion of non-medical students unaware
of this risk. Cultural factors may partly explain these
differences [29, 30]. For instance, tanning is seen as
attractive among young people in Arizona [31 and
Peru [10]. In contrast, in Saudi Arabia, Almugqati et
al. reported that tanning is not considered as a beauty
standard, reflecting greater awareness of its harmful
effects [13], a perception also common in Eastern
populations [32]. Similarly, France has enforced stricter
regulations on tanning booth advertising, particularly by
restricting access for minor [33].

Although our findings, consistent with a study from
Indonesia [29], showed higher photoprotection knowledge
among medical students, prior research has been
inconsistent. For instance, a study in India using a five-item
knowledge questionnaire found no significant difference
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Tab. II. General and skin type information of university students by major.

Variable Total Medicine Other Majors p-value?
n % n % n %
Sociodemographic Data
Major
Psychology 124 19.9 - - - -
Medicine 195 313 - - - -
Industrial and Systems Engineering 193 30.9 - - - -
Law 101 16.2 - - - -
Business Administration 11 1.8 - - - -
Age ©
Mean (Standard Deviation) | 2100 | 195 | 212 | 179 | 2102 | 198 | 0180
Gender
Male 274 439 92 47.2 182 42.4 0267
Female 350 56.1 103 52.8 247 57.6 ’
Academic Year
Second 138 221 43 221 95 221
Third 164 26.3 46 23.6 118 27.5 0087
Fourth 160 25.6 46 23.6 114 26.6 '
Fifth 162 26.0 60 30.8 102 23.8
City of Origin
Lima 435 69.7 119 61.0 316 73.7 0.001
Other Peruvian Cities 189 30.3 76 39.0 113 26.3 '
Skin Type
Fitzpatrick Skin Type
| 82 131 21 10.8 61 14.2
Il 223 35.7 66 33.8 157 36.6
11 191 30.6 71 36.4 120 28 0.411
\% 99 15.9 28 14.4 71 16.6
Y 23 3.7 7 3.6 16 3.7
Vi 6 1 2 1 4 0.9
Skin Reaction to Sunburn
| don't get sunburned the following day, but | develop a deep
tan within a week 226 36.2 75 38.5 151 35.2
I get mildly sunburned the following day, and | develop a
moderate tan within a week 79 127 2 1238 >4 126
- - 0.863
| get pamfu[ly ;unburned the following day, and | develop a 29 46 9 46 20 47
slight tan within a week
| get painfully sunburned the following day, but | develop a
tan after a week 290 46.5 86 441 204 47.6
sunburns
How many times have you gotten sunburned (redness and pain) in the last year?
None 148 237 58 29.7 90 21
1-2 292 46.8 92 47.2 200 46.6
3-5 131 21 33 16.9 98 22.8 0.065
6-10 27 43 5 2.6 22 51
More than 10 26 4.2 7 3.6 19 4.4

2The p-value corresponds to Pearson’s Chi-squared test with two-tailed asymptotic estimation. ® p-value corresponds to Student’s T-test. ¢ 17 missing

data points.

between groups, with medical students answering a mean
of 3.1 questions correctly compared to 2.9 among non-
medical students [20]. In contrast, a study in Malaysia
comparing final-year medical and pharmacy students with
a l6-item questionnaire found that pharmacy students
achieved a higher proportion of correct responses in
15 of the questions [21]. These discrepancies may be
explained by differences in the questionnaires used and the
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characteristics of the comparison groups across studies.

In our study, both medical and non-medical students
reported moderate photoprotection behaviours, mainly
sunscreen use and seeking shade. Sunscreen use was
reported by 49.2% of medical students and 57.3% of
non-medical students, closely aligning with findings
from Indonesia (50.5% vs 53.3%) [29]. In Malaysian,
however, pharmacy students reported higher use than
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Tab. lll. Comparison of sun exposure habits and photoprotection behaviours by major..

Variable Medicine Other majors p-value®
n % n %
Sun exposure habits
How many days per year are you exposed to the sun during outdoor activities?
Swimming at the pool, beach, or other sunbathing spots.
None 30 15.4 42 9.8
1-5 71 36.4 152 354
6-30 62 31.8 150 35.0 0.298
31-90 21 10.8 56 131
More than 90 11 5.6 29 6.8
Outdoor sports and leisure activities
None 23 11.8 52 121
1-5 51 26.2 111 25.9
6-30 71 36.4 137 31.9 0.620
31-90 27 13.8 80 18.6
More than 90 23 11.8 49 1.4
Outdoor work
None 94 48.2 177 41.3
1-5 42 21.5 110 25.6
6-30 35 17.9 N 21.2 0.530
31-90 16 8.2 33 7.7
More than 90 8 41 18 4.2
How many hours per day are you exposed to the sun during outdoor activities?
Swimming at the pool, beach, or other sunbathing spots.
None 32 16.4 66 15.4
1-2 80 41 174 40.6
3-4 63 32.3 139 32.4 0.938
5-6 14 7.2 39 9.1
More than 6 6 31 1M 2.6
Outdoor sports and leisure activities
None 35 17.9 58 13.5
1-2 97 49.7 231 53.8
3-4 50 25.6 112 261 0.487
5-6 7 3.6 20 4.7
More than 6 6 31 8 1.9
Outdoor work
None 100 513 193 45
1-2 60 30.8 160 373
3-4 28 14.4 58 13.5 0.364
5-6 2 1 10 2.3
More than 6 5 2.6 8 1.9
Photoprotection behaviours
| seek shade (e.g., by using an umbrella)
Always 39 20.0 66 15.4
Often 83 42.6 154 35.9
Sometimes 39 20.0 111 25.9 0133
Rarely 22 11.3 62 14.5
Never 12 6.2 36 8.4
| wear sunglasses
Always 24 12.3 54 12.6
Often 40 20.5 80 18.6
Sometimes 35 17.9 89 20.7 0.894
Rarely 43 221 99 231
Never 53 27.2 107 24.9
| wear a hat or cap
Always 20 10.3 49 11.4 05861
Often 41 21.0 102 23.8
>
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Tab. 1l (follows). Comparison of sun exposure habits and photoprotection behaviours by major.
Variable Medicine Other majors p-value®
n % n %
Sometimes 50 25.6 102 23.8
Rarely 42 215 95 221 0.861
Never 42 215 81 18.9
| wear a long-sleeve T-shirt and pants
Always 15 7.7 49 11.4
Often 49 25.1 96 22.4
Sometimes 55 28.2 120 28.0 0.624
Rarely 41 21.0 95 221
Never 35 17.9 69 16.1
| avoid the midday sun (12:00-16:00)
Always 22 11.3 31 7.2
Often 47 241 123 28.7
Sometimes 71 36.4 129 30.1 0.044
Rarely 33 16.9 107 24.9
Never 22 11.3 39 9.1
| use sunscreen
Always 50 25.6 118 27.5
Often 46 23.6 128 29.8
Sometimes 54 27.7 98 22.8 0.223
Rarely 28 14.4 62 14.5
Never 17 8.7 23 5.4

aThe p-value corresponds to Pearson’s Chi-squared test with two-tailed asymptotic estimation.

medical students (47.5% vs 36.6%) [21]. These results
contrast with studies from India [20] and Poland [19],
where medical students showed slightly higher sunscreen
use than their non-medical peers.

Both groups reported a low frequency of using additional
protection measures, such as hats or caps, sunglasses,
and long-sleeved clothing. No significant differences
were found between medical [16] and non-medical
students [13]. Almuqati et al. observed that 43.1% of
non-medical students wore long sleeves and 33.9% used
sunglasses [13], while Seetan et al. reported that 9.4%
of Jordanian medical students wore hats, 47.3% long
sleeves, and 19.1% sunglasses [16]. In India, 38.8%
of medical students used hats, umbrellas, or shades
for sun protection, compared to 44.1% of students in
other majors. Similarly, protective clothing was more
frequent among non-medical students (15.3%) than
medical students (8.5%), although the difference was
not statistically significant [20], consistent with findings
Indonesia [29] and Poland [19]. These variations may
reflect cultural norms influencing clothing choices and
differing levels of sun exposure across countries [13, 16].
A higher percentage of non-medical students reported
sun exposure during peak hours (12:00-16:00), the
period of greatest radiation. These findings contrast with
studies in France [34] and Saudi Arabia [13], where
students generally avoided exposure at these times.
In Jordan, however, medical students showed high
levels of sun exposure despite their knowledge of sun
protection [16], revealing a gap between awareness and
actual behaviour among both medical and non-medical
students. Overall, our results indicate that outdoor sports
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and leisure activities were the main contributors to sun
exposure, particularly among non-medical students,
consistent with patterns commonly observed in young
adults [35].

Significant differences emerged in three statements
related to attitudes towards photoprotection. Over
half of the non-medical students preferred sunbathing
and expressed reluctance to use sunscreen, despite
acknowledging concerns about spots and wrinkles caused
by sun exposure. Such rejection of photoprotection
practices has been commonly reported [10, 31, 36] and
may linked to the discomfort of greasy textures or simply
forgetting to apply sunscreen [37]. In contrast, medical
students showed more favourable attitudes towards
sunscreen use and sun avoidance, likely reflecting their
understanding of photoprotection mechanisms, which
facilitates greater acceptance of these practices [17].
Economic factors also influence these behaviours, as
students from higher-income families or countries tend
to use sun protection more consistently [36].
Photoprotection behaviours and sun exposure patterns
were broadly comparable between medical and non-
medical students. However, the slightly higher exposure
observed among non-medical students may account for
their greater prevalence of sunburn. Specifically, 22.1%
of medical students reported experiencing three or more
sunburns in the past year, compared with 32.3% of non-
medical students. This difference is consistent with
non-medical students’ more favourable attitudes toward
sunbathing and their less favourable attitudes toward
sunscreen use.

A comparison by academic year among medical
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Tab. IV. Comparisons of attitudes towards photoprotection by major.

! Medicine Other Majors
Attitudes n % n % p-value?
Statement
| like sunbathing
Strongly agree 33 16.9 68 15.9 0.019
Agree 43 221 151 35.2
Neither agree nor disagree 50 25.6 87 203
Disagree 34 17.4 67 15.6
Strongly disagree 35 17.9 56 13.1
| like being tanned
Strongly agree 19 9.7 37 8.6 0.776
Agree 28 14.4 77 17.9
Neither agree nor disagree 62 31.8 132 30.8
Disagree 39 20.0 91 21.2
Strongly disagree 47 241 92 21.4
Sunbathing makes me feel good
Strongly agree 23 11.8 54 12.6 0.127
Agree 57 19.2 160 37.3
Neither agree nor disagree 52 26.7 104 24.2
Disagree 32 16.4 69 16.1
Strongly disagree 31 15.9 42 9.8
| do not like using sunscreen
Strongly agree 19 9.7 16 3.7 0.007
Agree 29 14.9 100 233
Neither agree nor disagree 47 241 87 20.3
Disagree 54 27.7 121 28.2
Strongly disagree 46 23.6 105 24.5
It is worth using sunscreen
Agree 178 913 396 923 0.192
Neither agree nor disagree 10 51 28 6.5
Disagree 2 1.0 2 0.5
Strongly disagree 5 2.6 3 0.7
At midday, | prefer seeking shade rather than sun
Agree 146 74.9 316 73.7 0.481
Neither agree nor disagree 31 15.9 85 19.8
Disagree 13 6.7 20 4.7
Strongly disagree 5 2.6 8 1.9
| am concerned about getting sunburned
Strongly agree 79 40.5 140 32.6 0.446
Agree 59 303 148 34.5
Neither agree nor disagree 37 19 94 21.9
Disagree 15 7.7 35 8.2
Strongly disagree 5 2.6 12 2.8
| am concerned about spots and wrinkles from sun exposure
Strongly agree 94 48.2 190 443 0.028
Agree 44 22.6 129 301
Neither agree nor disagree 43 221 78 18.2
Disagree 6 31 26 6.1
Strongly disagree 8 41 6 1.4
I am concerned about the risk of skin cancer from sun exposure
Strongly agree 96 49.2 223 52.0 0.919
Agree 64 32.8 134 31.2
Neither agree nor disagree 25 12.8 55 12.8
Disagree 5 2.6 10 2.3
Strongly disagree 5 2.6 7 1.6
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Tab. IV (follows). Comparisons of attitudes towards photoprotection by major.

. Medicine Other Majors

Attitudes n % n % p-value?
It is easy to protect myself from the sun by wearing a hat and clothes that cover my skin

Strongly agree 36 18.5 65 15.2 0.714

Agree 92 47.2 201 46.9

Neither agree nor disagree 37 19.0 88 20.5

Disagree 24 12.3 65 15.2

Strongly disagree 6 31 10 2.3

2The p-value corresponds to Pearson’s Chi-squared test with two-tailed asymptotic estimation.

students revealed an increase in sun exposure and a
decrease in photoprotection behaviours beginning in
the third year. This paradox may reflect the demands of
clinical rotations and coursework, which divert attention
from self-care despite a certain level of photoprotection
knowledge [38]. Similar findings were reported in
Indonesia, where 51.7% of medical students cited
forgetfulness as the main reason for not using sunscreen,
compared to only 29.9% of non-medical students [29].

Attitudes and knowledge did not vary significantly across
academic years in either group. Dermatology courses
often provide only superficial coverage of sun exposure
and cancer prevention, with less than 13 hours allocated
in the first four years of medical school in countries such
as Spain, England, Canada, United States [15], and Peru.
As a result, medical students report low confidence in
sun prevention counselling [14], with awareness of sun
exposure comparable to the general population [34]. This
gap also affects non-medical students, who not only lack
formal education on preventing dermatological diseases

related to sun exposure but also receive information
from health professionals who may not be adequately
trained in sun protection counselling.

This study has several limitations. First, the use of a non-
probabilistic sampling method and the inability to reach
the proposed sample size for non-medical students may
limit representativeness. Second, the analysis focused
exclusively on one health-related major (medicine),
restricting the findings to this subgroup. Third, the
research instrument may be subject to biases such as
social desirability, recall errors, and reduced engagement
due to its length. Moreover, the study did not assess
additional factors that could influence behaviour,
including barriers and facilitators of sun protection,
beliefs about its benefits, and students’ self-efficacy.
Finally, the study was conducted in a single urban
university in Peru, which may limit the generalizability
of the results to rural settings or other cities with similar
UV radiation levels.

Despite the limitations, this study used a validated

Once tanned, sunscreen is unnecessary (F) -

There is no risk of sun radiation effects in the shade (F) —

Using UV booths (tanning beds) before age 30 increases melanoma risk (T) -

Babies under one year old should not be exposed directly to the sun (T)

Dark clothes offers more sun protection than light clothes (T)

Al least one hour of daily sun exposure is

Fig. 3. Comparison of the percentage of correct responses to guestions on sun protection knowledge.

Ultraviolet radiation accelerates skin aging and
increases the risk of different skin cancers (T)

essential for adequate vitamin D levels (F) _

0,270

0.078
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]

0.134

I
0

F indicates a correct answer as False.

Bl Medicine

The values above the brackets indicate p-values derived from Pearson’s Chi-squared test with two-tailed asymptotic
estimation. The statements are arranged by the percentage of correct answers. T indicates a correct answer as True, and
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research instrument in Spanish, enabling comparability
with similar studies. Moreover, by analysing differences
across academic years within each group, it provides
new insights into the development of sun protection
capacities among medical and non-medical students.

In conclusion, medical students demonstrated
greater knowledge and lower sun exposure compared
to non-medical students, although no significant
differences were observed in attitudes or protective
behaviours. Among medical students, sun exposure
and photoprotection behaviours varied across academic
years, whereas no such variation was found among non-
medical students. These findings reveal persistent gaps
in awareness of the harmful effects of sun radiation
on young adults’ health and emphasize the need for
strengthened photoprotection campaigns to standardize
knowledge and practices across university programs.

Acknowledgements

None.

Conflict of Interest statement

The authors have no conflict of interests related to this
study.

Authors’ contributions

MC, PC, FF: Conceptualization, investigation, data
curation, writing-original draft, writing-review and
editing, approval of final version, and responsibility
for the paper. FRR: Conceptualization, data curation,
formal analysis, supervision, writing-original draft,
writing-review and editing, approval of final version,
and responsibility for the paper.

References

[1] Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I,
Jemal A, Bray F. Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers
in 185 countries. CA Cancer J Clin 2021;71:209-49. https://doi.
org/10.3322/caac.21660.

2] Senamhi. Boletin mensual vigilancia de la radiacién UV-
B en ciudades del pafs [Monthly bulletin monitoring UV-B
radiation in Peruvian cities]. 2024. Available at: https://reposi-
torio.senamhi.gob.pe/handle/20.500.12542/170 (Accessed on:
03/10/2024).

[3] World Health Organization. Non-melanoma skin cancer fact
sheet. GLOBOCAN 2020. Available at: https://gco.iarc.who.
int/media/globocan/factsheets/cancers/17-non-melanoma-skin-
cancer-fact-sheet.pdf (Accessed on: 05/10/2024).

[4] World Health Organization. Melanoma of skin fact sheet. GLO-
BOCAN 2020. Available at: https://gco.iarc.who.int/media/glo-
bocan/factsheets/cancers/16-melanoma-of-skin-fact-sheet.pdf
(Accessed on: 05/10/2024).

[5]1 World Health Organization. Cancer tomorrow: data visualization
tool. GLOBOCAN 2020. Available at: https://gco.iarc.fr/tomor-

row/en/dataviz/isotype?types=0&sexes=0&mode=population
&group_populations=0&multiple_populations=0&multiple_ca
ncers=0&cancers=16&populations=900&apc=cat_ca20v1.5_
ca23v-1.5&age_start=4&age_end=8&single_unit=1000 (Ac-
cessed on: 10/10/2024).

[6] Arnold M, de Vries E, Whiteman DC, Jemal A, Bray F, Par-
kin DM, Soerjomataram I. Global burden of cutaneous mela-
noma attributable to ultraviolet radiation in 2012. Int J Cancer
2018;143:1305-14. https://doi.org/10.1002/ijc.31527.

[71 O’Sullivan DE, Brenner DR, Villeneuve PJ, Walter SD, Demers
PA, Friedenreich CM, King WD; ComPARe Study Team. Esti-
mates of the current and future burden of melanoma attributable
to ultraviolet radiation in Canada. Prev Med 2019;122:81-90.
https://doi.org/10.1016/j.ypmed.2019.03.012.

[8] GilaberteY. Photoprotection. Actas Dermosifiliogr 2003;94:271-
93. https://doi.org/10.1016/S0001-7310(03)76688-5.

[9] Moreno S, Soria X, Martinez M, Marti RM, Casanova JM. Epi-
demiology of melanocytic naevi in children from Lleida, Cata-
lonia, Spain: Protective role of sunscreen in the development of
acquired moles. Acta Derm Venereol 2016;96:479-84. https://
doi.org/10.2340/00015555-2277.

[10] Rodriguez-Gambetta P, Moscoso-Porras MG, Taype-Rondan A.
Factors associated with regular sunscreen use by medical stu-
dents of a Peruvian university. J Prev Med Hyg 2016;57:E172-7.

[11] Cambil-Martin J, Lopez JDS, Rodriguez-Martinez A, Rivas-
Ruiz F, Salazar-Granizo YE, Herrera-Molina AS, Blazquez-
Sénchez N, De Troya-Martin M. Sun exposure practices, at-
titudes and knowledge among students and teachers at a Uni-
versity School of Health Sciences in Ecuador. Prev Med Rep
2023;36:102458. https://doi.org/10.1016/j.pmedr.2023.102458

[12] Ponce S, Jédar A, Borrego L, Saavedra P. Behaviors, atti-
tudes, and knowledge related to sun exposure among medical
students at the Universidad de Las Palmas de Gran Canaria.
Actas Dermosifiliogr (Engl Ed) 2019;110:372-84. https://doi.
org/10.1016/j.adengl.2018.10.025.

[13] Almugati RR, Alamri AS, Almuqati NR. Knowledge, attitude,
and practices toward sun exposure and use of sun protection
among non-medical, female, university students in Saudi Ara-
bia: a cross-sectional study. Int J Womens Dermatol 2019;5:105-
9. https://doi.org/10.1016/j.ijwd.2018.11.005.

[14] Mangion SE, Phan TA, Zagarella S, Cook D, Ganda K, Maibach
HI. Medical school dermatology education: a scoping review.
Clin Exp Dermatol 2023;48:648-59. https://doi.org/10.1093/
ced/Ilad052.

[15] Ricco C, Rao BK, Pappert AS, Coppola KM. Brief teaching in-
tervention improves medical students’ dermatology diagnostic
skills and comfort in performing dermatology exams. Healthcare
2024;12:1453. https://doi.org/10.3390/healthcare12141453.

[16] Seetan K, Khamees A, Migdadi A, Abu Shqeer M, Hasan MJ,
Shatnawi LA, Abu Bakr T, Zayed N. Knowledge, attitude, and
practice toward skin cancer prevention and detection among
Jordanian medical students: a cross-sectional study. J Skin Can-
cer 2022:6989827. https://doi.org/10.1155/2022/6989827.

[17] Goulart JM, Quigley EA, Dusza S, Jewell ST, Alexander G,
Asgari MM, Eide MJ, Fletcher SW, Geller AC, Marghoob AA,
Weinstock MA, Halpern AC; INFORMED (INternet curriculum
FOR Melanoma Early Detection) Group. Skin cancer education
for primary care physicians: a systematic review of published
evaluated interventions. J Gen Intern Med 2011;26:1027-35.
https://doi.org/10.1007/s11606-011-1692-y.

[18] Ivanov NN, Swan A, Guseman EH, Whipps J, Jensen LL, Bev-
erly EA. Medical students’ knowledge, attitudes, and behav-
iors with regard to skin cancer and sun-protective behaviors.
J Osteopath Med 2018;118:444-54. https://doi.org/10.7556/
ja0a.2018.098.

[19] Lyko M, Kruzel M, Kus A, Maj J, Szepietowski JC, Jankowska-
Konsur A. Sun protection among university students in Poland:
a survey of awareness and attitudes. Postepy Dermatol Alergol
2021;38:961-6. https://doi.org/10.5114/ada.2020.96709.

E316



[20]

[21]

(22]

[23]

[24]

[25]

[26]

[27]

(28]

Agarwal K, Barua S, Podder 1. Knowledge, attitude, practice
and perception towards effects of sun exposure and sunscreen
use among medical and non-medical university students: A
cross-sectional, comparative study from eastern India. Aus-
tralas J Dermatol 2022;63:e109-11. https://doi.org/10.1111/
ajd.13770.

Awadh Al, Jamshed S, Elkalmi RM, Hadi H. The use of sun-
screen products among final year medicine and pharmacy stu-
dents: A cross-sectional study of knowledge, attitude, practice,
and perception. J Res Pharm Pract 2016;5:193-9. https://doi.
org/10.4103/2279-042X.185731.

Aliaga-Echevarria KP, Soto-Caceres VA. Knowledge, attitudes,
and practices for using sunscreen in 6th year students from
two schools of medicine in Peruvian region of Lambayeque.
Rev Med Univ 2018;20:78-83. https://doi.org/10.24875/RMU.
M18000017.

Romani F, Ramos C, Posso M, Rida O, Rojas J, Siccha M, Bayo-
na G, Guzman W, Roque J, Quispe C, Ramirez F, Gutiérrez C.
Sun protection knowledge, attitudes, and practices among medi-
cal interns in five general hospitals in Lima and Callao. Folia
dermatol Peru 2005;16:61-6.

Huaman-Saavedra JJ, Yep-Romero LX, Sal y Rosas-Vargas
MA, Quito-Calua B, Uriol-Pinillos O, Sanchez-Vargas M, Bar-
tolo-Cuba L, Yengle-Del Castillo S. Conocimientos y frecuen-
cia de uso del protector solar en estudiantes de medicina de una
universidad peruana. Rev Fac Med Hum 2024;24:52-62. https://
doi.org/10.25176/RFMH.v24i4.6401.

Islam KF, Awal A, Mazumder H, Munni UR, Majumder K,
Afroz K, Tabassum MN, Hossain MM. Social cognitive theo-
ry-based health promotion in primary care practice: A scoping
review. Heliyon 2023;9:¢14889. https://doi.org/10.1016/j.heli-
yon.2023.e14889

Blazquez-Sanchez N, Rivas-Ruiz F, Bueno-Fernindez S,
Arias-Santiago S, Fernandez-Morano M, deTroya-Martin M.
Validation of a questionnaire for studying habits, attitudes, and
knowledge on photoprotection among young adults: ‘CHACES
Questionnaire. Actas Dermosifiliogr 2020;111:579-89. https://
doi.org/10.1016/j.ad.2020.02.002.

Ugrlu Z, Isik SA, Balanuye B, Budak E, Elbas NO, Kav S.
Awareness of skin cancer, prevention, and early detection among
Turkish university students. Asia Pac J Oncol Nurs 2016;3:93-7.
https://doi.org/10.4103/2347-5625.170969.

Assar A, Matar SG, Hasabo EA, Elsayed SM, Zaazouee MS,
Hamdallah A, Elshanbary AA, Khaled A, Badr H, Abukmail
H, Ragab KM, Soliman SS; IMedRA team of collaborators.
Knowledge, attitudes, practices and perceived barriers towards

SUN PROTECTION COMPARISON BETWEEN UNIVERSITY STUDENTS

[29]

[30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

research in undergraduate medical students of six Arab coun-
tries. BMC Med Educ 2022;22:44. https://doi.org/10.1186/
$12909-022-03121-3.

Roren RS, Paulus MC, Nana NJ. Photoprotection knowledge
and photoprotective behavior of university students: a cross-sec-
tional study in Indonesia. Int J Dermatol Venereol 2022;5:140-
8. https://doi.org/10.1097/JD9.0000000000000245.

Mandabach M, Kole LCS. Sunscreen knowledge and sun pro-
tective behaviors among medical students at a southern US
institution. SKIN 2003;7: 668-80. https://doi.org/https://doi.
org/10.25251/skin.7.2.3.

Miller DT, Baccam Z, Harris RB. Association of sun safety be-
haviors and barriers with sunburn history in college students in
a region with high UV exposure. Curr Oncol 2022;29:9671-80.
https://doi.org/10.3390/curroncol29120759.

Chapagain K, Rauniar GP. Sunscreen use among medical un-
dergraduate students in a medical college: A descriptive cross-
sectional study. J Nepal Med Assoc 2022;60:35-9. https://doi.
org/10.31729/jnma.6417.

De Maleissye MF, Fay-Chatelard F, Beauchet A, Saiag P, Mahé
E. Compliance with indoor tanning advertising regulations in
France: Correspondence. Br J Dermatol 2011;164:880-2. htt-
ps://doi.org/10.1111/j.1365-2133.2011.10159.x.

Isvy A, Beauchet A, Saiag P, Mahé E. Medical students and sun
prevention: Knowledge and behaviours in France. J Eur Acad
Dermatol Venereol 2013;27:¢247-51. https://doi.org/10.1111/
j-1468-3083.2012.04621 .x.

Maleki A, Daniali SS, Shahnazi H, Hassanzadeh A. Applica-
tion of the protection motivation theory (PMT) in teaching skin
cancer prevention behaviors in male students. J Cancer Educ
2023;38:497-504. https://doi.org/10.1007/s13187-022-02145-z.

Pengpid S, Peltzer K. Sun protection use behaviour among
university students from 25 low, middle income and emerging
economy countries. Asian Pac J Cancer Prev 2015;16:1385-9.
https://doi.org/10.7314/APJCP.2015.16.4.1385.

Weig EA, Tull R, Chung J, Brown-Joel ZO, Majee R, Ferguson
NN. Assessing factors affecting sunscreen use and barriers to
compliance: a cross-sectional survey-based study. ] Dermatolog
Treat 2020;31:403-5. https://doi.org/10.1080/09546634.2019.1
587147.

Ayala EE, Winseman JS, Johnsen RD, Mason HRC. U.S.
medical students who engage in self-care report less stress and
higher quality of life. BMC Med Educ 2018;18:189. https://doi.
org/10.1186/s12909-018-1296-x.

Received on March 7, 2025. Accepted on August 27, 2025.

Correspondence: Franco Romani-Romani, Facultad de Medicina Humana, Universidad de Piura. Lima, Peru. E-mail: franco.romani @udep.

edu.pe.

How to cite this article: Chavez M, Carrefio P, Forti F, Romani-Romani F. Comparison of Photoprotection Knowledge, Attitudes, and Prac-
tices among Medical and Non-Medical Students at a Peruvian University. J Prev Med Hyg 2025;66:E306-E317. https://doi.org/10.15167/2421-

4248/jpmh2025.66.3.3543

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC-BY-NC-ND (Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International) license.
The article can be used by giving appropriate credit and mentioning the license, but only for non-commercial purposes and only in the original version. For further infor-

mation: https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en




