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The effect of an ultraviolet ‘i‘
photography educational exercise
on sunscreen application: A pilot
study

To the Editor: Sun exposure is a risk factor for skin
cancer development,' with most skin cancers pre-
ventable with sun protection. Sunscreen sun protec-
tion factor is based on an application of 2 mg/cm? of
facial surface area as suggested by the Food and
Drug Administration”; however, studies demonstrate
that people apply less than 50% of the volume
needed to achieve the intended sun protection
factor, thus overestimating their sun protection.’
Sunscreen application can be visualized with UV
photography (UVP), which is easily performed by
placing an inexpensive UV filter over a digital camera
lens. Under UV light, chemical and physical sun-
screen appear metallic black and blue, respectively
(Fig 1). Although UVP has been utilized in derma-
tology as a sun damage education tool, it has not
been used for sunscreen application education.’”
We sought to determine if visualizing application
with UVP increases the amount of sunscreen
applied, and to investigate the effects of demo-
graphic factors and sunscreen type (physical and
chemical) on the results of the intervention.

Healthy volunteers were recruited from June to
August 2022 and participants were randomized to
apply either physical sunscreen for round 1 and
chemical for round 2 or vice versa. Using a mirror,
subjects applied sunscreen as they normally would.
Subjects were then shown a UV photo of themselves
with sunscreen. With a clean face, the process was
repeated with the other sunscreen type ( physical or
chemical), such that each subject applied both types
by the end of the study (round 2). Sunscreen bottles
were weighed before and after applications to calcu-
late the volume of sunscreen applied. Statistics were
performed in RStudio version 1.4.1717.

A total of 30 subjects (ages 18-88, Fitzpatrick
skin type I-V) were enrolled. A greater percentage
of participants applied >2 mg/cm?® during round 2
(postintervention) than in round 1 (36% vs 23%).
The median application volume significantly
increased from round 1 to round 2 (mean, 1.46;
SD = 0.936-2.15; SD = 1.91; P = .023) (Fig 2).
Subjects in the “chemical-first” group applied a
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Fig 1. A split-face demonstration of chemical and physical
sunscreen appearance under UV light. Chemical sun-
screen is visualized as metallic black under UV light,
whereas physical sunscreen appears blue under UV light.
In this figure, both sunscreen types are shown; however in
the study, sunscreen was applied to the whole face and
cleansed between rounds.

greater amount from round 1 to round 2 (1.29;
SD = 0.92-1.50; SD = 0.81; P = .0001); however,
this was not true in the “physical-first” group (1.63;
SD = 0.95-2.80; SD = 2.44; P = .45). The mean
amount of sunscreen applied did not significantly
differ between physical and chemical in round 1
(1.63 and 1.29, respectively, P = .19). No signifi-
cant differences were observed in sunscreen
application across self-reported race, gender, skin
type, or age.

The increase in application volume during round
2 suggests that UVP may be an effective intervention
to increase volume of sunscreen application based
on this pilot study. Although measuring sunscreen
volume daily is impractical, UVP visualization may
offer a feasible alternative. Emphasizing patient
education on sunscreen application is of paramount
importance in dermatology practice, as it fosters
adherence to proper sun protection measures, re-
duces the risk of skin cancer, and ultimately contrib-
utes to better patient outcomes. Differences between
chemical-first and physical-first groups indicate the
intervention may be more suited to teach the
application of chemical sunscreen, which appears
darker on UVP. The lack of difference between
sunscreen types in round 1 suggests there was
negligible preintervention bias in application behav-
iors. Consistent changes across demographic groups
highlight the broad applicability of this intervention.
The findings presented here suggest that future
studies with a larger sample size may further reveal
the utility and limitations of UVP. Overall, most
subjects applied less than the recommended amount
of sunscreen in both rounds, suggesting that
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Fig 2. The mean amount of sunscreen and SE, measured
in mg/cm? of the subjects’ facial surface area, significantly
increased from round 1 to round 2, controlling for
sunscreen type (chemical and physical) (z = 30,
P = .023). FSA, Facial surface area. *P <.05.

additional counseling is necessary to ensure proper
sunscreen application among the public.

Jade N. Young, BS, Dina Poplausky, BA, Shayan
Owyi, BS, Leore Lavin, MSc, Hansen Tai, BA, Joel
Correa Da Rosa, PhD, Benjamin Ungar, MD,
Nicholas Gulati, MD, PhD, and Jonathan Ungar,
MD

From the Department of Dermatology, Mount
Sinai, New York, New York.

Funding sources: None.

IRB approval status: This study was reviewed and
approved by the Mount Sinai IRB (#22-00015).

Patient  consent:  Photographed  individuals
pictured in Fig 1 are staged for demonstration

Research Letter 205

purposes only and therefore do not contain study
participants. Consent for the publication of
recognizable patient photographs or other iden-
tifiable material was obtained by the authors
and included at the time of article submission to
the journal stating that all patients gave consent
with the understanding that this information
may be publicly available.

Key words: skin cancer; sunscreen; ultraviolet
photography; UV photography.

Correspondence to: Jonathan Ungar, MD, 5 E 98th St,
5th Floor, New York, NY 10029

E-mail: Jonathan.ungar@mountsinai.org

Conflicts of interest
None disclosed.

REFERENCES

1. Stock ML, Gerrard M, Gibbons FX, et al. Sun protection
intervention for highway workers: long-term efficacy of UV
photography and skin cancer information on men'’s protective
cognitions and behavior. Ann Behav Med. 2009;38(3):225-236.
https://doi.org/10.1007/512160-009-9151-2

2. Sunscreen drug products for over-the-counter human use.
Federal register, 2019. Accessed February 6, 2023. https://
www.federalregister.gov/documents/2019/02/26/2019-03019/
sunscreen-drug-products-for-over-the-counter-human-use

3. Petersen B, Datta P, Philipsen PA, Wulf HC. Sunscreen use and
failures — on site observations on a sun-holiday. Photochem
Photobiol Sci. 2012;12(1):190-196. https://doi.org/10.1039/
C2PP25127B

4. Gibbons FX, Gerrard M, Lane DJ, Mahler HIM, Kulik JA. Using
UV photography to reduce use of tanning booths: a test of
cognitive mediation. Health Psychol. 2005;24(4):358-363. https:
//doi.org/10.1037/0278-6133.24.4.358

https://doi.org/10.1016/j.,jdin.2023.04.009


mailto:Jonathan.ungar@mountsinai.org
https://doi.org/10.1007/s12160-009-9151-2
https://www.federalregister.gov/documents/2019/02/26/2019-03019/sunscreen-drug-products-for-over-the-counter-human-use
https://www.federalregister.gov/documents/2019/02/26/2019-03019/sunscreen-drug-products-for-over-the-counter-human-use
https://www.federalregister.gov/documents/2019/02/26/2019-03019/sunscreen-drug-products-for-over-the-counter-human-use
https://doi.org/10.1039/C2PP25127B
https://doi.org/10.1039/C2PP25127B
https://doi.org/10.1037/0278-6133.24.4.358
https://doi.org/10.1037/0278-6133.24.4.358
https://doi.org/10.1016/j.jdin.2023.04.009

	The effect of an ultraviolet photography educational exercise on sunscreen application: A pilot study
	Conflicts of interest
	References


