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ABSTRACT

Introduction: Even though the general population is adequately informed on sun safety precautions and how to
prevent skin cancer, individuals still neglect to take preventative measures when they are outdoors. This study
aimed to compare sunscreen awareness & usage between outdoor athletes and general public. Methods: The study
was multi-center, cross-sectional questionnaire study. The authors compared the participants’ sunscreen awareness,
knowledge, and practices between the general population and athletes. Results: 100 participants were included in
the study. The mean age of the participants was 19 years in Group A (n=50) and 23 years in Group B (n=50). Cricket
and football players predominated among the 9 different sports in Group B. Sunburn history was reported by 22 in
Group A and 16 in Group B. While 82% of Group A included sunscreen as a part of their daily skincare routine,
only 42% of Group B agreed on the same. The participants reported that the primary reasons for sub-optimal usage
included forgetfulness, greasiness, and lack of sweat-proof formulation. Sunscreen users among both groups stated
beauty/fairness as the main encouraging factor for sunscreen usage, followed by skin problems (group A) and sun-
burn in the past (group B). Less than 40% participants in both groups understood proper sunscreen use (quantity, time
of application before going outdoors, frequency of reapplication) in different settings. Conclusion: Post completion of
our survey, 90% of Group A and 72% of Group B admitted to being more inclined and motivated to use sunscreen
regularly.
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INTRODUCTION

Sunscreens are compounds that shield the skin from
UV (ultra violet) radiation from the sun by absorbing,
reflecting, scattering, or in other manners deflecting UV
photons so that the skin’s components are not exposed
to them (1,2). Sunscreens are an essential component
of daily life since they help prevent sunburn, lip
or skin damage, freckles, discoloration, aging, skin
cancer, phototoxic or photoallergic drug reactions,
photosensitive  disorders, and photo aggravated
dermatoses.

Sun exposure to UV radiation may cause sunburns to
the skin. UV rays damage skin by increasing the amount

of inflammatory cells and decreasing the amount of
antigen-presenting cells in the dermis. UVB damages
DNA strands and causes sunburn. It results in pyrimidine
dimer mutations, which are linked to skin malignancies
other than melanoma. While photocarcinogenesis
results from damage to cells and DNA, photoaging can
cause drooping and wrinkles (3,4,5). It is commonly
recognized that ultraviolet radiation can lead to
sunburn, early aging of the skin, the development of skin
cancer and cataracts, immunological suppression, and
the activation of latent viruses. The most serious harm
is caused by UVB radiation, which has a wavelength
between 290 and 320 nm. This radiation can cause both
long-term and acute harm, such as cancer. It directly
affects the proteins and DNA of cells (2).

Photoprotection can be sought by seeking shade,
applying sunscreens, wearing protective clothing (loose-
fitting dark colored fabric has good UPF), using hats
and sunglasses, using makeup (makeup with a pigment
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content of three to four SPF) and by utilizing windshields.
People still don’t take precautions when they’re outside,
even with all of the information accessible to them about
sun safety and how to avoid getting skin cancer.

Outdoor athletes are more likely to develop skin cancer
and photoaging due to increased UV exposure. The
study’s average athlete trained outside for three hours
each day, four days a week, or roughly 500 hours of sun
exposure each year in contrast to study by Wysong et
al (2) where collegiate athletes spent 1000 h/ annually
outdoors. Very limited research has been conducted on
usage of sunscreen in Indian population. Previous studies
that evaluated sunscreen usage in India compared
evaluated the usage among the general population and
medical fraternity but not among outdoor athletes (6,8).
The present study aims to evaluate and to compare
knowledge, awareness and practices of sunscreen usage
between outdoor athletes and general public.

MATERIALS AND METHODS

The study was a cross-sectional, multi-center
questionnaire survey conducted by Saveetha University.
Study was conducted in June 2023 after obtaining
approval from Saveetha Medical college institutional
ethical committee (Approval number — 676/03/2023/
PG/SRB/SMCH). Both males and females aged above
18 years and below 40 years, residing in Chennai who
expressed their willingness to participate were included
in the study. The athletic population included athletes
whotrained and competed in outdoor sports. They should
have played the sport recreationally or professionally
outdoors on at least four days a week. They should
also have also played the sport for a minimum of two
years. The participants included as general population
were individuals who were not engaged in playing
sports either recreationally or professionally. Exclusion
included individuals with comorbidities that increased
the individual’s susceptibility to developing sunburns.

The sample size was established at 100 based on a prior
investigation that assessed the general population’s
knowledge and attitudes in India. Two hundred
participants (100 outdoor athletes and 100 general
population) participants were invited to take part in
the online (estimating a 50% response rate) survey
through links sent via email. Participants expressed their
willingness to take part in the study by completing the
online questionnaire. A questionnaire was designed
for the purpose of this study and it was validated
through conduction of a pilot study. The results from
the participants were screened based on the inclusion
criteria and exclusion criteria and results were analyzed.

Online survey platform used was Google forms. SPSS
23.0 was used for analysis after Microsoft Excel was used
for data collection and compilation. For the continuous
variables, frequency, percentage, means, and standard

deviations (SD) were computed; for the categorical
variables, ratios and proportions were computed. The
chi-square test or the Fisher exact test, if appropriate,
were used to evaluate the differences in proportions
between the qualitative variables. A statistically
significant P value was defined as one that was less than
0.05.

RESULTS

Out of the 130 complete responses received from the
online survey, responses from 100 participants met the
inclusion and exclusion criteria (50 in each group). Most
participants in the general population were medical/
engineering students a mean age of 19 years. Cricket
and football players predominated among the 9 different
sports in Group B, and many district-level athletes were
predominant in Group B. Mean age of the participants
in Group B was 23 years.

Descriptive analysis showed that 22 individuals in
the general population group and 16 in the outdoor
sports group had history of developing sunburn. While
only 40% of the general population were aware that
sunscreen can be used from 6 months of age, while 70%
of athletes were aware of this information.

Around 92% participants among general population
have used sunscreen before and 4% had never used it,
while it was 50% users and 50% non-users of sunscreen
among outdoor athletes (Table ). Among sunscreen
users, 82% included sunscreen as a component of their
daily skincare regimen in Group A, only 42% agreed
on the same in Group B. Most common formulation
of sunscreen used in both groups were creams, lotions
and gels (Figure 1). The main reason reported for sub-
optimal usage included forgetfulness, greasiness, and
lack of sweat-proof formulation (Figure 2).

Table I: Prevalence of sunscreen usage in General Popula-
tion and Outdoor Athletes

Sunscreen General Population Outdoor Athletes
Users 46 25
Non-users 4 25

Formulation used
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Figure 1: Formulation of sunscreen used in general population and
outdoor athletes
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Figure 2: Reasons for non-compliance in sunscreen usage in general
population and outdoor athletes

Sunscreen users among both groups stated beauty/
fairness as the main encouraging factor for sunscreen
usage, followed by skin problems in the general
population and sunburn in the athletic group. Both
groups responded similarly to a question on purchase
details. Both groups reported that they most frequently
purchased from Online Marketplace, like Amazon and
pharmacies.

Results showed that less than 40% of the participants in
both groups understood proper sunscreen use (quantity,
time of application before going outdoors, frequency of
reapplication) in different settings. Majority (more than
50% of population) of both groups were aware that
sunscreen must be used before going outside. While
30% among the general population applied sunscreen
30 minutes before stepping out, only 4% of the outdoor
athletes practiced the same routine. Both groups reported
that the most common sites of application of sunscreen
are the face, neck, and arms, in that order.

The results displayed that 44% of the general population
used two finger breadths of sunscreen product on the
face (which is the appropriate quantity to be used),
while only 26% of the athletes used the appropriate
quantity. 46% of the general population and 44% of the
outdoor athletes were aware of the active ingredients in
the sunscreens they personally used.

DISCUSSION

There has been an increase in the frequency of
dermatological malignancies, according to several
research. Numerous factors, including high doses of
UV radiation entering the atmosphere due to ozone
depletion, living and traveling in sunny climates,
leading an increased amount of time outside, excessive
sunbathing, using sun beds, participating in outdoor
sports, and using appliances and devices that emit UV
radiation in homes and businesses, can be blamed for
this (6,7).

In study by Wang et al, a movement in societal beauty
standards toward a more tan appearance as desirable is
shown by the 39% who “desired to be tan”, however
participants in both groups showed no such inclination
in this study. Notably, 85% of coaches said they never
or very seldom discussed using sunscreen (9).

Athletes abroad preferred spray-on or lotion formulations
whereas a higher preference to cream formulation
was noted in this study. Among general population,
majority of the previous studies showed that cream and
gel preparations were preferred which is similar to the
results obtained from this study. An average of 90% of
the subjects in this study knew that sunscreen use could
prevent sunburn and skin cancer which contrasts the
results of a previous study (70%) (10).

Hamant et al (11), noted 58% (A) and 71% (B) had
adequate knowledge regarding quantity of sunscreen
required, time of application before going outdoors,
frequency of reapplication while in our study less than
40% in both groups. At the end of the questionnaire,
90% of the general population participants reported that
they were more motivated to use sunscreen on a daily
basis while 72% of the outdoor athletes reported the
same.

Unprotected UV radiation exposure has been identified
as the single most significant environmental risk factor
for the development of skin cancer, despite the fact that
a number of characteristics, including aging, Fitzpatrick
skin type, and male sex, have been linked to an elevated
risk of the disease (12-15). Using sunscreen and other
photoprotective techniques including donning a hat,
sunglasses, and finding shade can help prevent and
mitigate these harmful effects and variables (16-21).

Outdoor sports players often exceed prescribed
exposure limits, are exposed to significantly more
UV radiation, and have a higher risk of getting skin
cancer (22-26). Consequently, people who regularly
participate in outdoor recreational activities ought to
receive coaching regarding effective sun protection
techniques and pertinent mobile technology that could
make compliance easier (27-30). Athletes may find it
easier to remember to wear appropriate protective gear
before and during outdoor sports if they have access to
smartphones and wearable technologies with apps that
teach UVR avoidance. To more precisely assess the role
of UVR exposure in skin cancer, more research on UVR
exposure using more recent technology is still required.
The limitations of this study include patient reported
outcomes which may cause recall bias. The study’s
inclusion criteria also limited the geographical
distribution to a small area which is a limitation. In
addition, the mode of conduction of survey (online)
could have affected the results obtained. Future research
can focus on estimating the prevalence of sunscreen
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usage among all athletic population, Furthermore,
studies can adopt evaluating the participants in person
through thorough clinical examination. Randomized
control trials could be conducted to truly evaluate the
effectiveness of using sunscreen among outdoor athletes.

CONCLUSION

Sunscreens provide photoprotection, which shields the
skin from UV radiation” harmful effects and helps avoid
more serious problems like cancer and sunburns. This
study evaluated the awareness, knowledge as well as
practices of usage of sunscreen among outdoor athletes
and general population and compared the results
obtained. Proper and sustained daily usage of sunscreen
was shown to be significantly lower among outdoor
athletes, contrary to the general population. Post
completion of our survey, 90% of the general population
and 72% of the outdoor athletes admitted to being more
inclined and motivated to use sunscreen regularly.
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