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Abstract

Background: Sunscreen use is a popular sun protection method; however, application of sunscreen rarely meets the standards
recommended for effectiveness. Access to information about how to effectively use sunscreen may play a role in proper sunscreen
application. The internet is a common health information source; however, the quality of sunscreen-related content varies.

Objective: The objective of this study was to examine information about sunscreen in YouTube videos by video source.

Methods: In November 2017, the authors identified the 20 most popular YouTube videos (sorted by view count and relevance)
for each of these 5 search terms: sunscreen cancer, sunscreen health, sunscreen information, sunscreen ingredients, and sunscreen
natural. The inclusion criteria were English language and view count >1000 (N=111 unique videos). We double-coded videos
for standard recommendations for sunscreen use (eg, apply 20 minutes before sun exposure), use of outdated terminology, and
recommendation of complementary sun safety strategies.

Results: The view counts ranged from 1100 to 671,142 (median 17,774, SD 109,651) and the average daily views ranged from
1 to 1448 (median 23, SD 234). End users (46/111, 41.4%) and health care providers (24/111, 21.6%) were the most common
sources, and none of the most popular videos were produced by federal agencies or cancer-related nongovernmental organizations.
Health care provider videos included marginally more recommendations than end user videos (mean 1.46, SD 1.96 vs mean 1.05,
SD 1.20), but few (19/111, 17.1%) mentioned reapplication. The videos were generally positive toward sunscreen (82/111,
73.9%); however, some videos were negative (29/111, 26.1%), with warnings about the health risks of chemical sunscreens and
their ingredients. Do-it-yourself sunscreen tutorials represented 19/111 (17.1%) of the sample.

Conclusions: YouTube is a potential source for disseminating sun safety messages; however, the quality of its sunscreen content
varies. Most of the videos in our study failed to include important sunscreen use recommendations. Clinicians should be prepared
to address the information needs of patients by discussing effective, evidence-based sunscreen application and recommending a
combined sun safety approach.

(JMIR Dermatol 2020;3(1):e14411) doi: 10.2196/14411
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Introduction

Skin cancer affects an estimated 5 million people annually in
the United States, with a treatment cost of over $8.1 billion [1].

Ultraviolet (UV) radiation is a known carcinogen that causes
direct and indirect DNA damage; intentional or unintentional
UV exposure is responsible for the majority of skin cancer
incidence [2]. Sunscreen is a primary sun protection strategy
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that is used by approximately one third of US adults [3];
however, sunscreen application rarely reflects the standards
necessary to meet the advertised protection levels [4,5].
Furthermore, sunscreen is intended for use in combination with
other sun protection strategies [6]. In 2012, the US Food and
Drug Administration (FDA) issued new regulations for
sunscreen labeling [7]; however, research has demonstrated that
sunscreen application rarely reflects the thickness, evenness,
and timing (of both initial application and reapplication)
necessary to meet the advertised protection level of the
sunscreen [8]. In 2014, the Surgeon General’s Call to Action
to Prevent Skin Cancer included a renewed call to promote a
combination sun protection strategy (eg, wearing sunscreen, a
hat, and protective clothing) [5].

The Centers for Disease Control and Prevention (CDC) and the
American Academy of Dermatology support the daily use of
sunscreen with a sun protection factor (SPF) of at least 15 and
30, respectively, for UV protection, and dermatologists report
recommending the use of sunscreen to their patients [9].
Although health care providers are trusted sources of health
information, individuals increasingly supplement these sources
with information garnered from the internet and social media
[10]. In 2012, 72% of US adults had sought health information
on the internet within the past 12 months [10]. The growing
influence of social media in health decision making is not
equally distributed across demographic and age groups; young
age is a consistent predictor of social media use [11]; however,
social media usage among adults is steadily increasing [12,13].
YouTube, the most prominent user-generated video-sharing
website, allows any person to upload content on any topic [10];
based on traffic, it was the top-ranked website on the internet
as of 2019 [14]. Furthermore, YouTube is increasingly being
used as a platform to disseminate health information [15]. The
American Cancer Society, National Institutes of Health, and
National Cancer Institute have adopted this outlet to
communicate health messages to broad audiences.

Despite these efforts, misleading or incorrect health information
is common on YouTube [15]. For example, over one half of
videos on the topic of immunization feature negative views or
contradict the reference standard, which may lead viewers to
make unsafe health decisions [16]. With respect to skin cancer,
Basch et al [17] found YouTube content promoting untested
home remedies for skin cancer, such as black salve; this finding
highlights the challenge of health communication on social
media. Moreover, a study of sun safety topics on YouTube [18]
found that 17% of videos retrieved using the search term
“sunscreen” included false or misleading information; however,
less than a quarter of the videos in their sample were English
language videos. Sunscreen use in practice is less thorough than
recommended, and the question remains whether this is due in
part to incomplete or misleading information available on social
media platforms such as YouTube; this is especially likely to
be the case if the content is not derived from governmental or
professional medical organizations who create sun safety
recommendations. Here, we analyzed a large sample of English
language YouTube videos about sunscreen to address the
following research questions: What primary sources, content

types, positive/negative product attributions (valence), and
adherence to standard recommendations [7] are included in
YouTube videos about sunscreen? Do these videos contain the
terms “sunblock” and “waterproof,” which the FDA prohibits
on sunscreen packaging? What complementary sun protection
strategies do these videos include?

These data may inform public health video messaging to
improve sun safety practices for effective sunburn prevention.

Methods

We conducted direct YouTube searches between November 13
and November 15, 2017 (search terms: sunscreen cancer,
sunscreen health, sunscreen information, sunscreen ingredients,
and sunscreen natural), deleting cookies after each search to
avoid influencing subsequent results [19]. The YouTube region
was set to United States. We identified the 20 most frequently
appearing videos for each search term and removed duplicates
to obtain the analytic sample of videos (see Figure 1).

We developed an early draft codebook in consultation with sun
safety and communication experts to reflect common metrics
in YouTube-based health information studies and sunscreen
recommendation reference standards. This draft was then
expanded and refined to include the recommendation of
nonsunscreen sun safety methods, use of the outdated terms
“sunblock” and “waterproof,” and possible themes related to
sunscreen safety. The codebook was pilot-tested using a test set
of 5 videos by a team that included 3 experts in sun safety and
1 postbaccalaureate fellow. These videos were chosen using an
extreme cases approach and reflected a diverse range of content
and positions toward sunscreen. The codebook development
team met to discuss and resolve coding discrepancies, generate
additional constructs and codes, and refine coding response
options.

After the initial codebook refinement, the coding team (MG,
SS, JW, and AJ) double-coded all videos for the presence of 6
standard recommendations for effective sunscreen use based
on FDA and CDC recommendations: SPF level, broad spectrum
classification, application timing (20 minutes before exposure),
liberal/generous application, and reapplication (every 2 hours
and separately after toweling). We coded the overall valence
toward sunscreen as negative or positive. We coded the use of
the terms “sunblock” and “waterproof”; since 2011, the FDA
has prohibited these terms on sunscreen labels, as they may be
misleading [7]. We further coded the video source based on the
posting source of the video and the posting channel’s thumbnail
and description. Lastly, we coded recommendation of the
following complementary sun protection strategies
(operationalized as instruction to adopt): seeking shade, wearing
a hat, wearing protective clothing, wearing sunglasses, and
staying indoors during peak UV hours (Cohen kappa range
0.80-0.96). Viewer attention to social media content is short
[20]; therefore, we stopped coding each video after 5 minutes.
Any final disagreement was resolved through discussion. We
used Stata/SE 14 [21] to calculate descriptive statistics (means,
medians and standard deviations, ranges and percentages)
overall and stratified by video source.
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Figure 1. YouTube video search flow chart depicting the number of unique videos retrieved from YouTube in November 2017 using the search terms
sunscreen information, sunscreen health, sunscreen natural, sunscreen ingredients, and sunscreen cancer and the final number of videos meeting the
English language requirement. Relevance is a proprietary search algorithm owned by YouTube.

Results

The videos had view counts of 1100 to 671,142 (mean 58,642,
median 17,774, SD 109,651), were between 40 seconds and 41
minutes long (mean 5:54 minutes, median 4:19 minutes), and
were uploaded between 2009 and 2017 (average post duration
1127 days, median 1101, range 64-3135, SD 784). Average
daily views ranged from 1 to 1448 (mean 96.8, median 23, SD
234). Primary video sources were health care providers or their
associations (24/111, 21.6%), end users (51/111, 45.9%), and
corporate entities (15/111, 13.5%) (see Table 1 for the
descriptive characteristics of the videos). No government health
agencies were among the sources of videos retrieved. Valence
toward sunscreen use was generally positive (82/111, 73.9%);
however, positive content included promotion of mineral
sunscreens that warned about health risks of chemical
sunscreens. Videos that discouraged sunscreen use (29/111,
26.2%) included misleading content, such as overstatement of
the benefits of vitamin D, and outright falsehoods, such as the
claim that sunscreen causes cancer.

Of the 6 recommendations for effective sunscreen use, the most
frequently mentioned were SPF (35/111, 31.5%) and
broad-spectrum classification (30/111, 27.0%); meanwhile,

application timing, generous application, reapplication every 2
hours, and reapplication after toweling were each mentioned in
fewer than 20% of videos (see Table 2). Most videos included
0, 1, or 2 recommendations. SPF was mentioned in 5/9 (55%)
of news and television coverage videos. Corporate entities, such
as sunscreen or skin care companies, most frequently
recommended generous application (4/14 videos, 29%);
however, 6/14 (43%) of these videos paired this message with
a poor demonstration of sunscreen application.

Few videos advocated the use of complementary sun protection
strategies in conjunction with sunscreen (19/111, 17.1%). Of
videos with positive valence toward sunscreen, 15/82 (18.3%)
suggested complementary sun protection strategies, compared
to 3/29 (10.3%) of videos with negative valence (see Table 2).

Few videos cited scientific sources for the presented information
(30/111, 27.0%). Sources of scientific information were the
Environmental Working Group (EWG), an environmental
advocacy group (13/111, 11.7%), the FDA (7/111, 6.3%), and
peer-reviewed articles (5/111 videos, 4.5%). Lastly, an
unexpected finding was that 19/111 (17.1%) of videos
demonstrated do-it-yourself recipes for how to make sunscreen
at home.
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Table 1. Video content types, sources, and characteristics (N=111).

Frequency, n (%)Video characteristic

Content type

4 (3.6)Public service announcement

24 (21.5)Medical advice

12 (10.8)Scientific explanation

14 (12.6)Product demonstration/promotion

19 (17.1)Do-it-yourself sunscreen tutorial

23 (20.7)Opinion/commentary

15 (13.5)Televised news clip

Source

5 (4.5)Nongovernmental organization

9 (8.1)News organization

24 (21.6)Health care providera

51 (45.9)End user

15 (13.5)Corporation

7 (6.3)Topic-based group channel

Use of outdated termsb

13 (11.7)Sunblock

5 (4.5)Waterproof

Valencec

82 (73.9)Positive

29 (26.1)Negative

Total number of recommendations

54 (48.6)0

20 (18.0)1

19 (17.1)2

9 (8.1)3

3 (2.7)4

4 (3.6)5

2 (1.8)6

a“Health care provider” was broadly defined to include physicians, nurses, and their organizations as well as people who self-identified as doctors but
whose credentials did not include a medical degree. Videos featuring a doctor as the primary messenger were coded for the credentials of the provider;
these included allopathic doctors (MD, DO), nonmedical doctors (PhD), and complementary or alternative medicine practitioners (DC, ND, MD(H)).
bIn videos using the terms “sunblock” and “waterproof,” 5 and 2 respectively used it in the context of an explanation that the term is considered misleading
and should no longer be used.
cVideos coded as positive toward sunscreen include those that promoted the use or home manufacture of mineral or “natural” sunscreens but that also
included warnings about potential negative effects of chemical or commercial sunscreens on humans or the environment.
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Table 2. Standard recommendations for sunscreen use, overall and by video sourcea.

End user
(n=47)

News (n=9)Corporation
(n=14)

Health care
provider (n=24)

Overall (N=111)Recommendation

Sunscreen application, n (%)

14 (30)4 (44)2 (14)5 (22)30 (27)Choose a broad spectrum

16 (37)5 (55)3 (21)8 (36)35 (32)SPF level 15+

2 (3)1 (11)2 (14)6 (26)14 (13)Apply 20 minutes before exposure

2 (3)1 (11)2 (14)5 (22)16 (14)Reapply every 2 hours

5 (10)1 (11)4 (29)5 (22)19 (17)Apply a generous amount

2 (3)1 (11)2 (14)4 (17)12 (11)Reapply after toweling

Complementary sun protection, n (%)

2 (4)2 (22)1 (0)1 (4)1 (4)Wear a wide-brimmed hat

3 (6)3 (33)0 (0)1 (4)12 (11)Wear protective clothing

1 (2)2 (22)0 (0)1 (4)8 (7)Wear sunglasses

3 (6)3 (33)0 (0)0 (0)11 (10)Seek shade/use an umbrella

1 (2)1 (11)0 (0)0 (0)6 (5)Stay indoors during peak UV periods

aDue to small cell sizes, videos from nongovernmental organizations and sources coded as “Other,” which included topic-based group channels and
sources that were not classifiable, were omitted from these group analyses. Therefore, the rows do not total 100%.

Discussion

Principal Findings
Incomplete or misleading information about sunscreen is
common on YouTube and may play a role in sunscreen misuse,
as reported in the literature [4,5]. In light of research on the
quality of videos covering other areas of health information,
the variable accuracy we found with respect to sunscreen use
is not surprising [9]. Consistent with previous literature, no
videos produced by government health agencies or
cancer-related NGOs were among the most popular or relevant
[13]. The EWG was the most-cited source of scientific
information, but these video references were typically
decontextualized statements about possible harms of common
sunscreen chemicals (eg, oxybenzone and octinoxate) used in
pitches to promote and sometimes sell other products. The
outdated terms “sunblock” and “waterproof” were rarely used,
but the videos generally failed to include all standard
recommendations for effective sunscreen use or to recommend
a combined sun protection approach. In the absence of
instruction on application thickness, reapplication, and
complementary sun protection measures, the emphasis we
observed on SPF and broad-spectrum classification may
perpetuate ineffective sunscreen use.

Unexpected Findings
Some videos contradicted sun safety recommendations, warned
about health risks or dangerous ingredients of sunscreen, or
included do-it-yourself recipes. Although these videos were not
the majority, this finding is surprising and somewhat alarming
in that some of these videos featured health care–affiliated
spokespersons. These providers represented a subset of health
care providers on YouTube and were primarily promoters of
alternative or naturopathic medicine. The do-it-yourself

sunscreen tutorial was a concerning and unexpected content
category, as our search strategy did not target this content.
Do-it-yourself sunscreen recipes have not undergone the testing
that is required by the FDA and cannot be assumed to be
effective. Some “recipes” included no approved sunscreen
ingredients and instead promoted ingredients such as green tea
and coconut oil. Clinicians should be aware of such videos and
should be prepared to address the topic with patients who are
considering making their own sunscreen. While recent research
on sunscreen absorption [22] may raise public concern,
especially about the use of sunscreen by children, the extant
recommendations are unchanged; we can conclude from
available evidence that sunscreen is safe and that its use is
superior to unprotected exposure for children and adults (for
infants under 6 months of age, sunscreen is not recommended;
rather, sun exposure should be avoided completely) [23].
Guidance such as use of a mineral sunscreen, sun avoidance
strategies, and use of protective clothing and hats [23] may be
particularly useful to parents who are concerned about using
sunscreen products on children.

Limitations
The YouTube videos analyzed here represent one point in time.
Videos that are highly popular at one point may fade in
popularity over time and may therefore not be prominent in
subsequent searches. In our approach, we intentionally used
neutral search terms associated with sunscreen and then gauged
the valence of the most popular and relevant videos. Positive
or negative search terms may yield different types of content;
also, the search algorithms such as “relevance” used by
YouTube are proprietary and may change over time, thus
yielding different search results. Sunscreen videos are a narrow
topic, and the most popular videos still do not qualify as
generally popular, as viral videos have millions of views.
Furthermore, not all adults use sunscreen, and individuals
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seeking information about sunscreen specifically from
government health agencies may not use the YouTube
application programming interface and may instead use Google
or search the agency’s website. The number of videos
contradicting standard recommendations for sun safety or
demonstrating do-it-yourself sunscreen was unanticipated;
however, the behavioral significance of this finding is unclear.

Conclusion
Sunscreen use is a common and important form of sun
protection, and YouTube is a common source of health
information; it is especially popular among teens and young
adults, which are the developmental groups with the highest
rates of sunburn [3]. This study fills an important gap in the
literature by offering a comprehensive examination of sunscreen
information on YouTube, a common source of information for
young people. The public currently bears the burden of judging
the credibility of sunscreen messages; however, a challenge
inherent in our findings is that health care providers depicted
in videos (who are generally trusted sources of information)
were not, as a rule, arbiters of high-quality sunscreen
information. While the popular videos sampled were generally
positive toward sunscreen use, the information content appears

to be problematic in 2 ways. First, sunscreen-related content on
YouTube infrequently recommends complementary sun safety
strategies. This is particularly problematic when videos
explicitly discourage sunscreen use [24]. Second, a small but
not unimportant percentage of popular videos contained
misleading information.

YouTube is a promising tool to share information on effective
sunscreen use; however, incomplete or negative content about
sunscreen is common, and in some cases, this content is
communicated by health care–affiliated messengers. Further,
health agencies that produce YouTube videos related to sun
protection were not among the more popular or relevant video
sources. These data highlight a challenge of using YouTube for
public health communication: how to create eye-catching content
that will reliably be identified by social media search algorithms.
To better harness YouTube for disseminating sun safety
messages, health agencies may look to increase their content
visibility by better incorporating features such as memorable
titles and keyword tags to increase their popularity. Considering
the increasing popularity of YouTube as a source of health
information, further research is warranted to examine viewer
response to these videos and to determine whether exposure to
the videos impacts subsequent sun safety behavior.
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