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Skin Cancer Intervention across the Cancer Control Continuum
(SCI-3C) Conceptual Model

Cancer control

» continuum goal: revention Detection Diagnosis Treatment Survivorship
Medical
time-point: Prevention Screening Pretreatment Treatment Posttreatment

Examples of behgvioral intervention targets

Sun-protection

Behaviorial Sun-protection Skin examination Behavior-aiding Treatment practices,
targets practices completion treatment adherence screening
Quality of life,
Clinically Distress, sunburn,
» related targets Sunburn Nevi Distress adverse event recurrence

Logic model relating to:
Behavioral intervention
Proximal targets
Distal outcomes

Behavioral target

Distal

Y

Disease-related outcome
A

Behavioral intervention

Y

Source: JAMA Dermatol. 2017 May; Clinically related target
153(5): 398—405



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5817496/

Frequency of Intervention Studies (2000 — 2015) Reporting Skin Cancer
Prevention Behaviors among Youth and Intervention Setting
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Frequency of Intervention Studies (2000 — 2015) Reporting Skin Cancer
Prevention Behaviors among Youth and Intervention Setting

Statistically significant change in approximately 20-45% of the SELF-
REPORT outcomes

Only 58% of studies included CLINICALLY RELEVANT (e.g., sunburn) or
objective outcomes

Less 20% of the interventions changed CLINICALLY RELEVANT outcomes
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Intervention Studies (2000 — 2015) Reporting Skin Cancer Prevention Behaviors

among Adults and Intervention Setting

Statistically significant change in 44% of the SELF-REPORT outcomes
Only 33 % of studies included CLINICALLY RELEVANT (e.g., sunburn) or

objective outcomes

Less 1/3 of these interventions changed CLINICALLY RELEVANT outcomes
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How can we better understand sunburn and sun protective behaviors?
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Health Information National Trends Survey (HINTS5-Cycle3)

* Nationally representative survey (mail and online)

@
* Noninstitutionalized adults in the United States e h 1_
Information
* Sample (n =5,438) o n s

» Collects data on the public’s: i
o use of cancer-related information
o Cancer-related health behavior
o Cancer risk perception and other cognitive-affective constructs
* Details about the survey methods available online:
https://hints.cancer.gov
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https://hints.cancer.gov/

Health Information National Trends Survey (HINTS5-Cycle3)
Sunburn

During the past 12 months, how many times have you had a sunburn (even a
small part of your skin turns red or hurts for 12 hours or more) from too much sun
exposure?

* Response Option: Enter ___ Sunburns in past 12 months

IF 0 THEN GO TO SECTION
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Health Information Trends Survey (HINTS5-Cycle3)
Sunburn Context

On the most recent time you were sunburned, what were you doing when you
were sunburned? Mark all that apply.

Working at your job

Working outside at your home or family/friend’s home

Sunbathing

Swimming

Exercise (running, hiking, sports; do not include swimming)
Watching a sporting event

Attending an outdoor event or venue (a concert, the zoo, a fair, etc.)
Day-to-day activities

Other

Don’t remember

m) NATIONAL CANCER INSTITUTE



Health Information Trends Survey (HINTS5-Cycle3)
Sun Protective Behavior

The most recent time you got sunburned, were you doing any of the following
things to protect yourself from the sun? Mark all that apply.

* Wearing sunscreen with an SPF of at least 157

* Wearing protective clothing such as long pants or a shirt with sleeves that
cover your shoulders

e Staying in the shade or under an umbrella
* None of the Above
 Don’t remember

Were you drinking alcohol at any of the times when you were sunburned?

Response options: Yes, No, Don’t Remember

m) NATIONAL CANCER INSTITUTE 10



Activity and Setting Context of the Most Recent Sunburn in last
12-months (N = 5,348 Adults HINTS5-Cycle3)*

SWim Ming 1 —— 3 3 1
Work @ Home I 32 4
Outdoor Venue/ Event essssssssssssssssssssssssss 198
Exercise IS 19 2
Sun Tanning TS {7 2
Day-to-Day Activity IEEE—— ] 7
Watch Sport Event s 12 2
Work @ Job e 0 5
Other Eeeesss——— S
Don't Remember m 1

Axis Title

Across contexts, alcohol in
19.2% of sunburns

0 5 10 15 20 25 30 35
Percent of Population

« :
Contexts not mutually exclusive Data Source: https://hints.cancer.qgov/data/download-data.
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https://hints.cancer.gov/data/download-data.aspx

Sunburn Sunscreen | Multiple | Clothing | Shade/ | Other/Don’t
Context Behaviors* Umbrella | Remember
% % % % %

Swimming 44.8 28.2 2.8 2.8 20.5
Work @ Home 25.3 22.2 11.8 3.1 37.2
Outdoor Venue 28.1 32.9 5.8 5.4 26.8
Exercise 294 26.9 6.3 2.1 34.6
Sun Tanning 47 1 23.0 1.2 2.3 25.2
Daily Activity 19.3 33.5 9.8 3.5 33.5
Watch Sport Event 30.2 30.2 5.5 5.5 27.5
Work @ Job 16.3 31.2 12.8 7.1 32.6
Other 24.4 32.8 9.2 6.7 36.8

*Sunscreen included in > 90%
of multiple behavior list

Data Source: https://hints.cancer.gov/data/download-data.



https://hints.cancer.gov/data/download-data.aspx

Sun Protection and Sunburn in Context of Physical Activity?
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U.S. adults 2 1 sunburn in past year, by age group and sun
sensitivity: National Health Interview Survey, 2015

Sunburn Associated with

=@=Overall =@=Sun Sensitive

100 Age- younger (1)
90 Skin sensitivity & Race (1")
80 Married (1)
20 Live in sunny region (1)
60 Sunscreen Use (")
50 Overweight/obese (1)
40 Born/Live in US >10yrs (1)
30 Sunless tanning use (1)
20 Physical activity (1)
10 Alcohol-binge 30days (")

0

18-29 30-39 40-49 50-65 66+ yrs
yrs yrs yrs yrs
BIM) NATIONAL CANCER INSTITUTE Source: JAMA Dermatol. 2018;154(5):561-568 14



Association of Leisure-time Physical Activity with Cancer Risk

Studies,  Cases, PValue
Cancer No. No. HR (95% CI) Trend Heterogeneity?
Esophageal adenocarcinoma 5 899  0.58(0.37-0.89) _— .01 .01
Gallbladder 6 382 0.72(0.51-1.01) .06 .29
Liver 10 1384  0.73(0.55-0.98) —_— .04 .02
Lung 12 19133  0.74(0.71-0.77) ] <001 .47
Kidney 11 4548  0.77(0.70-0.85) - <001 .40
Small intestine 7 503  0.78 (0.60-1.00) —— .05 .85
Gastric cardia 6 790  0.78(0.64-0.95) —— .02 .99
Endometrial 9 5346  0.79(0.68-0.92) —a— 003 .001
Esophageal squamous 6 442 0.80(0.61-1.06) —_— 12 78
Myeloid leukemia 10 1692  0.80(0.70-0.92) —a— .002 .78
Myeloma 9 2161 0.83(0.72-0.95) —a— 008 .36
Colon 12 14160  0.84(0.77-0.91) - <001 .01
Head and neck 11 3985 0.85(0.78-0.93) - <001 .45
Rectum 12 5531  0.87(0.80-0.95) - .001 .38
Bladder 12 9073  0.87(0.82-0.92) - <001 .84
Breast 10 35178  0.90(0.87-0.93) ] <001 .30
Non-Hodgkin lymphoma 11 6953  0.91(0.83-1.00) — .05 .18
Thyroid 11 1829  0.92(0.81-1.06) —a+ .26 48
Gastric noncardia 7 1428  0.93(0.73-1.19) —e .56 .09
Soft tissue 10 851  0.94(0.67-1.31) T A .70 .03
Pancreas 10 4186  0.95(0.83-1.08) —m 40 14
Lymphocytic leukemia 10 2160  0.98(0.87-1.11) —— 73 .99
Ovary 9 2880 1.01(0.91-1.13) —— .81 .98
Brain 10 2110  1.06(0.93-1.20) —— 41 43
Prostate 7 46890  1.05(1.03-1.08) i <001 .90
Malignant melanoma 12 12438 1.27(1.16-1.40) —&— <001 .02
‘ —— ‘
03 1.0 1.5
Hazard Ratio (95% CI)

m) NATIONAL CANCER INSTITUTE Source: JAMA Intern Med. 2016;176(6):816-825 15



Example Questions: Sun Protection and Sunburn in Context

How common is engaging in physical activity a context for sunburn?

Are the people specifically reporting sunburn in the physical activity context

generally more physically active or are they less active (and perhaps less
prepared)?

Do individuals who report sunburn in the physical activity context, differ in
their sun-protection strategy than in other contexts?

Is the association between sunburn and physical activity level moderated by
controlling for engagement in sun tanning

NATIONAL CANCER INSTITUTE 16



Context matters in understanding sunburn and use of
sunscreen and other protective behaviors

m NATIONAL CANCER INSTITUTE 17



Sunscreen Labeling, Recall, ingredient preference?



Assessment of the Usefulness and Recall of Active Ingredients on
Sunscreen Labels by Consumers

Label information influencing

sunscreen Selection %
Ingredients 28%
Other Information 72%

Most important sunscreen
label information

SPF 72%

Other 17%

Ingredients 11%
N =47

Source: JAMA Dermatol. 2021;157(5):573-576. 49



Characteristics of Participants Interviewed to Assess the Usefulness
and Recall of Active Ingredients on Sunscreen Labels by Consumers

Label information recall? %
Looked for active ingredients 21%
Recall any active ingredients 11%
Reasons for viewing Label? %
Avoid ingredients perceived 11%
as harmful
Product Comparison 4%
(Seek environmentally safe 2%
ingredients, Avoid allergens, each

Don’t know)

P
]

47
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Summary

« Linking sunscreen behavior to exposure/sunburn outcomes is
critical

e Sunscreen is a complex behavior requiring:
o Proper application
o Understanding of labeling and risk reduction conferred by use
(e.g., SPF interpretation)
o Appreciation that use may differ by activity/setting context

« Search and recall of sunscreen ingredient labeling information
occurs with low frequency
o Further research needed to determine if ingredients impact
sunscreen avoidance or improper application

m) NATIONAL CANCER INSTITUTE 21



Thank You!

Frank Perna, EdD, PhD
PERNAFM@MAIL.NIH.GOV

NATIONAL
-/C CANCER
WS INSTITUTE

www.cancer.gov www.cancer.gov/espanol
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