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Abstract
Correspondence Introduction: Sunscreen is essential in preventing skin damage caused by
Dr. Madhu Gywalee harmful ultraviolet radiation. Regular and appropriate sunscreen
Dept. of Dermatology, Patan application delays photo-aging and reduces skin cancer risk. This study
Hospital, Patan Academy of aimed to assess the general knowledge and practice of sunscreen among
Health Sciences, Lalitpur, Nepal medical undergraduates in Nepal.

Email:

Method: A cross-sectional riptive st w n mon
madhugyawalee@pahs.edu.np ethod cross-sectional, descriptive study was conducted among

medical students in Nepal after obtaining ethical approval from the
Institutional review committee. The census sampling method was used
among all currently enrolled medical students, constituting a sample size
of 328. Data regarding knowledge and practice of sunscreen were
collected through an electronic survey. A descriptive analysis of the
number and frequencies was done. The knowledge scoring and chi-
square test were done to see the difference in knowledge between male
and female students.

Result: More than half of the students, 122(52.6%), showed poor
knowledge about sunscreen. Among them, female students and those

Submitted who had completed their dermatology posting had higher knowledge
28 Apr 2023 than their counterparts (p=<0.001). Although those who had

dermatological posting exhibited good knowledge, still 1/3™ of them
Accepted needed better knowledge scores. Only 77(47%) of them applied it every
> May 2023 day. When 162(98%) of them applied sunscreen on their face, only

14(8.5%) applied it on all exposed areas, and only 33(20%) used it with

. . . the correct timing before sun exposure.
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Introduction

Sunscreen is a widely practiced sun-protection
method, including seeking shade, wearing
protective clothing, sunglasses, and a wide-
brimmed hat, and avoiding sun exposure
during peak hours.?

Ultraviolet (UV) light from the sun is a major
environmental risk factor for melanoma and
non-melanoma skin cancers.! Photo-aging,
which is more common than skin cancers, also
results from high cumulative exposure to
solar UV radiation.? If appropriately applied,
sunscreens effectively prevent skin cancers
and signs of photo-aging, including wrinkles,
telangiectasia, and pigmentary alterations
induced by UV radiation.??

Despite this information, many people do not
apply sunscreen regularly and appropriately
to prevent skin cancers and photo-aging. The
increasing evidence of skin cancer among the
Asian population due to UV radiation from the
sun makes sunscreen even more essential.*?

In the united states, the prevalence of
sunscreen use was 34.4% among teenagers,
with girls more likely to use sunscreen than
boys.® Among medical students, 38.1% used
sunscreen in Peru; in India, this number was
48.8%, while only 36.6% of Malaysian medical
students were using sunscreen despite
knowing sunscreen prevents skin cancer.”? In
Nepal, though 75% of the medical students
used sunscreen, only 15% were regular users.’

This study assessed the knowledge of
sunscreen and its use among medical
students. Provided they have the appropriate
knowledge, these aspiring physicians can be
exemplars for promoting healthy sun-
protection habits to the general public. The
results of this study may help deliver better
patient care through education and
counselling so they get optimum benefits
from sunscreens.

Method

A descriptive cross-sectional study was
conducted from July 2021 to October 2022
among currently enrolled medical
undergraduates at Patan Academy of Health
Sciences (PAHS), Nepal. The study used a set
of validated questionnaires, extracted from
the study by Awadh Al et al. and Low QJ et al.,
which were performed in similar settings to
ours.®® It consisted of demographic
information, general knowledge about
sunscreen, and information about sunscreen
practices among medical students. Fifteen
questions were related to knowledge
assessment, and 12 were related to the use of
sunscreen. There were altogether 328
students studying from the first to the final
year. All of them were invited to participate in
this study. The questionnaire was distributed
via email to all 328 medical undergraduates
from the first to the fifth year after obtaining
ethical approval from the Institutional Review
Committee (IRC) of PAHS. The data was
collected by contacting the students up to 4
times and sending the reminder email each
month up to 3 times. Then the data was
analyzed, reporting the remaining students as
non-responders.

The e-mail consisted of information about the
study and a consent form. Those who gave
consent were directed toward the
questionnaire in the format of a Google Form.
To maintain the confidentiality of the
students, no names or emails were obtained
during data collection. No incentive was given
to them to participate in the study.

Data were analyzed by transferring the data
from MS Excel to SPSS software. A descriptive
analysis of the number and frequencies was
done. The knowledge score was calculated by
assigning one point for each correct answer
and zero for incorrect and ‘not sure’
responses in the knowledge section.
Knowledge scoring was used to find out the
level of knowledge about sunscreen among
medical students at PAHS.
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A Chi-square test was performed to
determine the difference in sunscreen usage
between male and female students. A p-value
of <0.05 was considered statistically
significant. The independent t-test was used
to compare knowledge scores between male
and female students, and Fischer’s exact test
was used to find out the association between
the level of knowledge and year of study
among medical students at PAHS.

Result

Among 328 students, 233(70%) responded to
the invitation; one denied consent. Among
232 responders, 129(55.6%) were male, and
103(44.4%) were female. The mean age of
the students was 21.67+1.86(17-28) y. Among
them, 67(28.8%) had completed their
dermatology rotation (2 w), and 165(71%) had
not completed their posting.

For 133(57.3%) students, the first source of
information about sunscreen was media,
including the internet, television, and social
media. When asked about who recommended
sunscreen, the most common source was
friends 77(46.7%), followed by media 49(30%)
and doctors 30(18.2%), Figure 1. There was no
statistically significant difference between the
genders regarding who recommended
sunscreen for the first time.

Medical students’ knowledge about sunscreen
was low, with the meantSD score being
7.44+3.25 out of a total score of 15. Out of
232 responders, 221(95.3%) and 157(67.7%)
knew the preventive effects of sunscreen for
sunburn and cancer respectively. Only
64(27.6%) students knew that sunscreen is
applied on all exposed areas and even during
indoor activities. Only 78(33.6%) students
knew the correct required amount, whereas
53(22.8%) knew that reapplication is
mandatory during the day to get the optimum
benefit of sunscreen.

There was a significant difference (p<0.001)
between male and female students in their
knowledge of sunscreen, Table 1. Among the

responders, 176(75.9%) could correctly tell
the complete form of SPF; 173(74.6%) knew
sunscreens with higher SPF would protect skin
from UV radiation more effectively. Again, a
significant difference was found between
male and female students (p<0.001) regarding
knowledge of the number of SPF and level of
protection.

The level of knowledge varied significantly
based on the number of years of study in the
medical college, with the fourth-year students
exhibiting a higher level of knowledge than
second-year students (p<0.001). Those who
had completed their dermatology posting had
a better understanding than those who were
yet to study dermatology (p=0.018), Table 2.
However, 22(32.8%) students who had
completed dermatology posting still exhibited
poor knowledge.

Regarding the students’ perception of
sunscreen, 55(23.7%) thought that wearing
sunscreen interferes with Vitamin D synthesis
on the skin, 83(35.8%) did not believe so,
whereas 94(40.5%) were unsure about it.
Apart from this, while 182(78.4%) students
thought sunscreen was necessary for sun
protection, 50(21.6%) did not feel it was
required.

The age of starting sunscreen use is similar
between males and females, with a mean age
of 16.82 y. Out of the total respondents,
165(71%) reported using sunscreen, and only
77(47%) applied it every day, with females
being more consistent compared to males
(p<0.001). While 72(43.6%) applied sunscreen
only occasionally, 16(9.7%) stopped using it.

The prescriber did not instruct half of them,
i.e., 84(50.9%) students, about the sunscreen
application process, whereas 25(15.2%) did
not pay attention to it even when instructed.
Most read the leaflet before application,
while 57(35%) did not, Table 3.
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Figure 1. Sources of sunscreen among medical students of PAHS

Table 1. Correct responses on knowledge of sunscreen and knowledge scores among medical students of
PAHS (n=232)

Questions The proportion of correct Total p value
responses by gender N(%)
Female, N(%) Male, N(%)
In which season sunscreen needs to be applied? 50(48.5) 19(14.7) 69(29.7) <0.001
Which type of activity (indoor and outdoor) 37(35.9) 10(7.8) 47(20.3) <0.001
requires you to apply sunscreen?
Which skin color is benefitted from sunscreen? 27(26.2) 6(4.7) 33(14.2) <0.001
In which parts of your body do need to apply 34(33) 30(23.3) 64(27.6) 0.099
sunscreen?
Do you need to apply sunscreen when it is raining  69(67) 20(15.5) 89(38.4) <0.001
outside?
Do you need to apply sunscreen when it is cloudy  76(73.8) 35(27.1) 111(47.8) <0.001
outside?
Sunscreen prevents skin cancer. 84(81.6) 73(56.6) 157(67.7) <0.001
Sunscreen prevents sunburn/ tan 97(94.2) 124(96.1) 221(95.3) 0.545*
Sunscreen prevents wrinkles, premature aging 80(77.7) 61(47.3) 141(60.8) <0.001
Children require sunscreen. 67(65) 68(52.7) 135(58.2) 0.058
Can you fully rely on sunscreen for sun 78(75.7) 102(79.1) 180(77.6) 0.544
protection?
Full form of SPF 87(84.5) 89(69) 176(75.9) 0.006
Which SPF number provides better protection? 88(85.4) 85(65.9) 173(74.6) 0.001
How much (amount) sunscreen is required to 36(35) 42(32.6) 78(33.6) 0.701
cover a face and neck at a time?
How frequently do you need to reapply sunscreen  36(35) 17(13.2) 53(22.8) <0.001
to get the optimum benefit of sunscreen?
Total knowledge, Mean £ SD (min, max) 9.18+3.13 6.05+2.62 7.44+3.25 <0.001*%
(1,15) (1,23) (1,15)
Knowledge Poor knowledge (<7.5) 29(28.2) 93(72.1) 122(52.6) <0.001
category Good knowledge (27.5) 74(71.8) 36(27.9) 110(47.4)

SPF=sun protection factor, *Fisher's Exact test applied, #t-test applied
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Table 2. Cross-tabulation of total knowledge score of sunscreen with different socio-demographic variables

among medical students of PAHS (n=232)

Characteristics Categories Knowledge category Total p-value
Poor knowledge Good knowledge
(<7.5) N(%) (27.5) N(%)
Age category <20vyears 40(57.1) 30(42.9) 70(100) 0.361
>20vyears 82(50.6) 80(49.4) 162(100) '
Gender Female 29(28.2) 74(71.8) 103(100) <0.001
Male 93(72.1) 36(27.9) 129(100) ’
15t 42(60.9) 27(39.1) 69(100)
. 2nd 36(67.9) 17(32.1) 53(100)
'CTJ:"r’Z:]CtTyZ‘E;s::g‘;O” 3rd 21(48.8) 22(51.2) 43(100) <0.001*
’ 4th 1(5.9) 16(94.1) 17(100)
Final 22(44) 28(56) 50(100)
Have you completed your No 95(57.6) 70(42.4) 165(100)
posting in the Department of Yes 22(32.8) 4(67.2) 67(100) 0.018

Dermatology?
Total 122 (52.6) 110 (47.4) 232 (100)
*Fisher's Exact test applied

Table 3. The practice of sunscreen usage among medical students of PAHS (n=233)

Practices Responses Gender of respondent Total N(%) p-value
Female N(%) Male N(%)

Have you ever applied No 11(10.7) 56(43.4) 67(28.9) <0.001
sunscreen? Yes 92(89.3) 73(56.6) 165(71.1)
Total 103(100) 129(100) 232(100)
Age of started sunscreen Mean £ SD 16.82+3.13 (5,23) 17.21%3.68 16.99+3.38 0.4688§
use (min, max) (5,26) (5,26)
You apply sunscreen Everyday 61(66.3) 16(21.9) 77(46.7) <0.001
Did the prescriber instruct 29(31.5) 27(37) 56(33.9) 0.747
you about its application Yes
process?
Do you read the leaflet or 59(64.1) 49(67.1) 108(65.5) 0.688
the packaging before Yes
applying sunscreen?
Parts sunscreen applied § Face 91(98.9) 71(97.3) 162(0)

Ear 20(21.7) 14(19.2) 34(0)

Neck 57(62) 36(49.3) 93(0)

Arms 28(30.4) 27(37) 55(0)
How much sunscreen do 1/4th of 27(29.3) 27(37) 54(32.7) 0.069*
you apply at a time on your  teaspoon
face and neck? 1/2 57(62) 33(45.2) 90(54.5)

teaspoon

1 teaspoon  8(8.7) 13(17.8) 21(12.7)
When do you apply 20-30 min 21(22.8) 12(16.4) 33(20) 0.010
sunscreen most of the before
time? going out
Do you apply it when you Yes 41(44.6) 11(15.1) 52(31.5) <0.001
are indoor?
Do you apply sunscreen Yes 62(67.4) 19(26) 81(49.1) <0.001
when it is rainy/cloudy
outside?
Do you reapply sunscreen?  Yes 25(27.2) 24(32.9) 49(29.7) 0.426
Total 92(100) 73(100) 165(100)

#t-test applied, *Fisher's Exact test applied, § Multiple response
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Among 232 students, 71(97.3%) applied
sunscreen on their faces, followed by their
necks and arms. Almost half of them were
using the correct amount of sunscreen. While
most of the students, 88(53.3%), preferred
applying sunscreen 5-10 min before going out,
only 33(20%) applied sunscreen properly
before going out.

Most respondents, 113(68.5%), did not apply
sunscreen indoors, while 84(50.9%) did not
use sunscreen on a rainy or cloudy day. Most
of them, 116(70.3%), did not reapply during
the day.

Like the knowledge part on sunscreen, a
significant difference (p<0.05) in sunscreen
application was found between males and
females. The male students' practice lagged
mainly in using sunscreen, its application
consistency, timing, and application during
rainy/cloudy days and indoors, Table 3.

Discussion

This study found that despite recognizing the
importance of sunscreen in preventing
sunburn and skin cancer, only 77(46.7%) of
the students were applying sunscreen every
day. Among them, 22% were male and 66%
were female. It shows a gap in their
knowledge regarding the application of
sunscreen. Other studies also reported similar
findings among medical students.®>”!! They
lacked knowledge of sunscreen application,
mainly in the areas of season, place, skin
color, and body parts to be applied and its
frequency of application. Compared to ours,
the students from Indonesia had better
knowledge regarding these parameters.!! This
better knowledge could have resulted
because their study population constituted
more females, 68(76%), compared to ours,
103(44.3%).

In this study, female students had a
significantly higher mean knowledge score
than their male counterparts. Such gender
disparities in awareness and usage of
sunscreen among medical students and the

general population were also found in other
studies. 7% 1?2 These gender differences may
have resulted from cultural norms and
societal expectations for females to have fair
skin, which led them to prevent suntan.'® On
top of that, females are cosmetically more
aware and concerned with their outlook than
their counterparts.

Our study also found that students who had
completed their dermatology posting had
higher knowledge scores than those who
were yet to study dermatology. But about
1/3™ of them still lacked knowledge in terms
of sunscreen use. Attending a sunscreen
workshop in the last year was associated with
increased sunscreen use among Peruvian
medical students.!* Similarly, adding a one-
week sun awareness curriculum to first-year
medical students on sun awareness increased
their level of knowledge regarding the risks of
sun exposure and sun protection in Canada.’®
Various other intervention programs like
appearance—based education or  sun
protection teaching have improved sun
protection knowledge and UV exposure
behavior, reducing the skin cancer risk.1518

Furthermore, our study revealed that the
majority133(57.3%), of participants relied on
media as primary source of information about
sunscreen. Interestingly, friends 77(46.7%),
were the most common source of sunscreen
recommendation. The role of healthcare
professionals  30(18.2%) seemed less
significant than that of friends and media. The
influence of media on the purchase of
sunscreen varied across different studies,
ranging from 17.6% to 40%.71%19.20
Meanwhile, the influence of friends was
lower, ranging 27% to 34% in other
studies.®1% In today’s digital era role of
media cannot be ignored, in raising awareness
of sunscreen as suggested by other study
participants.®

The face was the most commonly preferred
site for sunscreen application in this study. It
was found that 162(98%) students selected
the face, followed by neck 93(57%) as the
most preferred site for sunscreen application.
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Still, a significant proportion of students
applied sunscreen on other areas exposed to
the sun, like in other studies from Indonesia
and Jordan.*® However, it was interesting to
find only 164(63.4%) of students from
Poland?! applied sunscreen on their face and
97(39.9%) on their necks. Since sun-exposed
parts are the most common site of melanoma
and non-melanoma skin cancer,?? they can
incorporate a sun-protective behaviour by
acquiring the knowledge regarding harmful
effects of UV radiation.

In our study, only 33(20%) of the students
knew the correct time to apply sunscreen
before going out as most 132(80%) preferred
to apply sunscreen a few minutes before or
just before going out. This is supported by
findings from other studies, where only 23%
of the students answered correctly to this
question.”!* According to the American
Academy of Dermatology(AAD) and the
USFood and Drug Administration(FDA),
sunscreen must be applied 15 minutes before
sun exposure to let the skin absorb the
sunscreen and give adequate protection. And
sunscreen must be reapplied every 2 hours or
immediately after swimming or sweating.?*%*

Among the respondents, 90(54.5%) used
% teaspoon and 54(32.7%) used % teaspoon
to cover their face and neck, and only
21(12.7%) used one teaspoon to cover their
face and neck. A similar less amount was used
in a study in Indonesia.?° This less application
of sunscreen could be because sunscreens are
considered cosmetics and are pricy, and some
dislike the unattractive whitecast it leaves
behind on the skin.

Though there was no significant difference
between male and female students regarding
reapplication in this study, only 49(29.7%) of
participants reapplied sunscreen. Similar, less
reapplication of sunscreen was reported from
New Jersey, Jordan and Indonesia.!?1%%0
However, despite the low adherence to
sunscreen, 50.4% of the adolescents and 43 %
of the medical students reapplied the
sunscreen in Malasia and Italy respectively.®?

Application and reapplication of sunscreen
were found to be associated with females,
higher social class, higher levels of education,
and outdoor activities.?® Even outdoor
sportspersons’ applied sunscreen
inadequately and reapplied infrequently.
Considering increased risk of skin cancer and
other harms by UV radiation, their rate of
reapplication was better compared to our
students.?”?® Evidence suggests that early
reapplication of sunscreen before sun
exposure can significantly reduce the number
of missed areas and increases the amount of
sunscreen used to ensure sufficient
protection against UV radiation.?

Our other observation revealed that most,
52(31.5%%), did not apply sunscreen indoors
or on rainy or cloudy days 81(49.1%), which is
similar to students from Peru®* and Jordan®®
but contradicts the Indonesian!' finding
where 62% of the students applied sunscreen
indoors. Moreover, there were significant
gender differences in sunscreen application,
indicating a possible lack of awareness about
the potential harm caused by UV radiation in
these conditions. The sun emits harmful UV
rays throughout the year. Even on cloudy
days, up to 80% of the sun’s harmful UV rays
can penetrate the skin. A sunscreen is an
effective tool in preventing harmful effects of
UV rays like premature aging and skin cancer.
Along with UV rays, sunlight also contains
visible light and infrared rays (IR) which
penetrate even deeper into the skin and
contribute to dermal aging.3®3! So it is
advisable to apply sunscreen every day.*

Our study found that 149(64.2%) had a
misconception about applying sunscreen
interferes with vitamin D production on the
skin. A similar thought was expressed by 15%
and 25% of the participants in Australia.®*3
Contrary to this finding, in another Australian
study, 80% of the participants thought that
protecting skin from sunlight won’t prevent
them from getting enough Vitamin D.3 The
reason for such a contradiction in knowledge
might have resulted from the difference in the
type study sample, as later were older, office
worker with higher education and the former
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general population; our study population was
younger students with little experience.
However, evidence suggests that frequent use
of sunscreen does not affect the Vitamin D
levels in the body. In a study in New Zealand,
it was found that around 10% of skin exposure
(face, neck, and hands) when exposed to sub
erythema dose of sunlight, for about 3
minutes per day in the summer is sufficient to
maintain normal Vitamin D level.3® A study
from India where sunscreen with SPF 50+ was
used on the face, along with physical photo-
protection advice to patients with melasma
for 3 months did not change the serum
Vitamin D concentration.?’

Conclusion

Most medical students had poor knowledge
about sunscreen. Male students, pre-clinical
year students, and those who had not gone
through dermatology postings had
significantly poorer knowledge than their
counterparts. Although those who had
dermatological posting exhibited good
knowledge, 1/3@ of them still lacked
adequate knowledge. Further studies on if a
focused education or training on sunscreen
incorporated  into  the curricula  of
undergraduate medical education can help
improve their knowledge and if they can be
put into practice are needed to prepare them
for advocacy.
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