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Compared with heterosexual men, gay and bisexual men in the United States have reported 

higher odds of having had skin cancer and of having tanned indoors.1 Research among 

young women has shown that indoor tanners have misconceptions about indoor tanning risks 

and report higher rates of substance use.2,3 Few studies to date have examined indoor 

tanning among gay and bisexual men.4,5 This study assessed knowledge, motivations, and 

practices regarding indoor tanning among men who have sex with men (MSM) in the San 

Francisco Bay Area (SF).
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Methods |

We analyzed cross-sectional data from the National HIV Behavioral Surveillance (NHBS) 

survey, conducted annually in high-risk populations for HIV acquisition.6 The 2017 survey 

studied MSM, with participants selected through venue-based, time-space sampling.6 

Trained interviewers conducted interviews anonymously. Eligible participants were born 

male, identified as male, had ever had oral or anal sex with another man, were 18 years or 

older, resided in San Francisco, San Mateo, or Marin Counties, and were able to speak 

English or Spanish.

In addition to questions about HIV and substance use, the SF survey included questions 

regarding indoor tanning’s skin cancer risks and tanning bed use in the past 12 months. 

Indoor tanning questions were prospectively designed and added to the SF NHBS survey. 

Participants reporting indoor tanning were asked about frequency of, and reasons for, indoor 

tanning, and utility of using tanning beds to get a base tan before sunny vacations. Questions 

were based on previously validated questions. The NHBS in SF received institutional review 

board approval from the UCSF Committee on Human Research.

We used R statistical software (version 3.5.1, R Foundation) to calculate descriptive statistics 

and 95% confidence intervals (CIs), and compared responses regarding indoor tanning risks 

and substance use among indoor tanners and nonindoor tanners.

Results |

Among 508 participants, the median age was 38.5 years (range, 19–78 years). Among 495 

of 508 (97.4%) participants responding to questions about indoor tanning, 37 reported 

indoor tanning in the past 12 months (7.5%; 95% CI, 5.2%−9.8%). Other responses are 

shown in Table 1. Knowledge regarding skin cancer risks associated with indoor tanning did 

not differ significantly among indoor tanners and nonindoor tanners. Binge drinking during 

the past 30 days, but not recreational drug use, was higher among indoor tanners compared 

with nonindoor tanners.

Among indoor tanners, the most commonly reported reason for indoor tanning was 

improved attractiveness. Other reasons included mood elevation, relaxation, looking 

slimmer, and positive feedback on appearance from friends (Table 2). Among indoor 

tanners, 21 of 37 (56.8%; 95% CI, 40.8%−72.8%) endorsed the idea that using a tanning bed 

to get a base tan before a sunny vacation can protect one’s skin.

Discussion |

In this study, 12-month indoor-tanning prevalence among MSM in SF was comparable to 

that among California MSM (7.4%; 95% CI, 4.0%−13.1%) and substantially higher than 

that among heterosexual men (1.5%; 95% CI, 1.1%−1.9%) in a previous study.1 Indoor 

tanners who are MSM in SF harbored misconceptions regarding skin cancer risks and utility 

of base tans, suggesting a role for educational interventions to help reduce indoor tanning 

prevalence among MSM in SF. Because feeling more attractive was a common motivation 

for indoor tanning, appearance-based interventions should also be considered. Elevated 
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binge-drinking behaviors among indoor tanners suggest a correlation between indoor 

tanning and risky alcohol consumption for MSM, an association previously demonstrated 

among young women.3

Limitations of this study include a small geographic area and self-reported indoor tanning 

behaviors. Small sample size is another limitation, and may account for inadequate statistical 

power to detect differences across certain comparisons. Further studies of indoor tanning 

among MSM are needed to develop tailored interventions to curb indoor tanning behaviors 

and skin cancer prevalence among this high-risk population.

Acknowledgments

Funding/Support: Data collection for this study was supported by the Centers for Disease Control and Prevention 
(grant No. NU62PS005077, Dr Raymond). Dr Linos is supported by the National Cancer Institute (grant No. 
R21CA212201) and the National Institutes of Health (grant No. DP2CA225433).

Role of the Funder/Sponsor: The Centers for Disease Control and Prevention, National Cancer Institute, and the 
National Institutes of Health had no role in the design and conduct of the study; collection, management, analysis, 
and interpretation of the data; preparation, review, or approval of the manuscript; and decision to submit the 
manuscript for publication.

References

1. Mansh M, Katz KA, Linos E, Chren M-M, Arron S. Association of skin cancer and indoor tanning 
in sexual minority men and women. JAMA Dermatol. 2015; 151(12):1308–1316. doi:10.1001/
jamadermatol.2015.3126 [PubMed: 26444580] 

2. Gambla WC, Fernandez AM, Gassman NR, Tan MCB, Daniel CL. College tanning behaviors, 
attitudes, beliefs, and intentions: a systematic review of the literature. Prev Med. 2017;105:77–87. 
doi:10.1016/j.ypmed.2017.08.029 [PubMed: 28867504] 

3. Mosher CE, Danoff-Burg S. Indoor tanning, mental health, and substance use among college 
students: the significance of gender. J Health Psychol. 2010;15(6):819–827. doi:
10.1177/1359105309357091 [PubMed: 20453052] 

4. Klimek P, Lamb KM, Nogg KA, Rooney BM, Blashill AJ. Current and ideal skin tone: associations 
with tanning behavior among sexual minority men. Body Image. 2018;25:31–34. doi:10.1016/
j.bodyim.2018.01.007 [PubMed: 29438898] 

5. Blashill AJ, Rooney BM, Wells KJ. An integrated model of skin cancer risk in sexual minority 
males. J Behav Med. 2018;41(1):99–108. doi:10.1007/s10865-017-9879-2 [PubMed: 28815351] 

6. CDC. National HIV Behavioral Surveillance (NHBS). 2017; https://www.cdc.gov/hiv/statistics/
systems/nhbs/index.html. Accessed September 25, 2018.

Morrison et al. Page 3

JAMA Dermatol. Author manuscript; available in PMC 2019 August 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/hiv/statistics/systems/nhbs/index.html
https://www.cdc.gov/hiv/statistics/systems/nhbs/index.html


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Morrison et al. Page 4

Ta
b

le
 1

.

K
no

w
le

dg
e,

 M
ot

iv
at

io
ns

, a
nd

 P
ra

ct
ic

es
 R

el
at

ed
 to

 I
nd

oo
r 

Ta
nn

in
g 

an
d 

Su
bs

ta
nc

e 
U

se
 A

m
on

g 
49

5 
M

en
 W

ho
 H

av
e 

Se
x 

W
ith

 M
en

 in
 th

e 
Sa

n 
Fr

an
ci

sc
o 

B
ay

 A
re

a 
W

ho
 R

es
po

nd
ed

 to
 Q

ue
st

io
ns

 A
bo

ut
 I

nd
oo

r 
Ta

nn
in

g 
in

 th
e 

Pa
st

 1
2 

M
on

th
s

V
ar

ia
bl

e

N
o.

 (
%

)

P
 V

al
ue

To
ta

l

C
ur

re
nt

 U
se

 o
f 

In
do

or
 T

an
ni

ng
a

Y
es

N
o

N
o.

49
5b

37
(7

.5
)

45
8 

(9
2.

5)

In
do

or
 ta

nn
in

g 
in

cr
ea

se
s 

th
e 

ri
sk

 o
f 

de
ve

lo
pi

ng
 m

el
an

om
a 

an
d 

ot
he

r 
ty

pe
s 

of
 s

ki
n 

ca
nc

er
c

 
D

is
ag

re
e

27
(5

.3
)

4(
10

.8
)

23
 (

5.
06

)
.0

6

 
N

eu
tr

al
98

 (
19

.3
)

10
(2

7.
0)

88
 (

19
.2

)

 
A

gr
ee

37
0 

(7
2.

8)
23

 (
62

.1
)

34
7 

(7
5.

8)

Su
bs

ta
nc

e 
U

se

H
av

e 
yo

u 
ev

er
 in

 y
ou

r 
lif

e 
sh

ot
 u

p 
or

 in
je

ct
ed

 a
ny

 d
ru

gs
 o

th
er

 th
an

 th
os

e 
pr

es
cr

ib
ed

 f
or

 y
ou

?d

 
Y

es
62

 (
12

.5
)

7 
(1

8.
9)

55
 (

12
.0

)
.2

0

 
N

o
43

3 
(8

7.
5)

30
 (

81
.1

)
40

3 
(8

8.
0)

In
 th

e 
pa

st
 1

2 
m

on
th

s 
ha

ve
 y

ou
 u

se
d 

an
y 

no
ni

nj
ec

tio
n 

dr
ug

s 
no

t p
re

sc
ri

be
d 

fo
r 

yo
u?

d

 
Y

es
31

3 
(6

1.
6)

28
 (

75
.7

)
28

5 
(6

2.
2)

.1
0

 
N

o
18

2 
(3

5.
8)

9 
(2

4.
3)

17
3 

(3
7.

8)

In
 th

e 
pa

st
 3

0 
da

ys
, h

ow
 m

an
y 

tim
es

 d
id

 y
ou

 d
ri

nk
 5

 o
r 

m
or

e 
dr

in
ks

 o
f 

an
y 

ki
nd

 o
f 

al
co

ho
l i

n 
ab

ou
t 2

 h
ou

rs
?e

 
M

ea
n 

(S
D

)
2.

6 
(5

.9
)

5.
3 

(7
.9

)
2.

4 
(5

.6
)

.0
1

 
N

o.
43

0
31

39
9

a D
ef

in
ed

 a
s 

ha
vi

ng
 u

se
d 

a 
ta

nn
in

g 
be

d 
w

ith
in

 th
e 

pa
st

 1
2 

m
on

th
s.

b O
f 

th
e 

50
8 

pa
rt

ic
ip

an
ts

 in
 th

e 
sa

m
pl

e,
 4

95
 a

ns
w

er
ed

 q
ue

st
io

ns
 r

eg
ar

di
ng

 in
do

or
 ta

nn
in

g

c K
ru

sk
al

-W
al

lis
 r

an
k 

su
m

 te
st

.

d Pe
ar

so
n 
χ

2  
te

st
.

e O
ne

-w
ay

 A
N

O
V

A
 te

st
.

JAMA Dermatol. Author manuscript; available in PMC 2019 August 07.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Morrison et al. Page 5

Table 2.

Knowledge, Motivation, and Frequency of Use of Tanning Beds Among Current Tanners in the 2017 National 

HIV Behavioral Surveillance Survey of Men Who Have Sex With Men

Survey Questions

Indoor
Tanners, No.
(%)

Why do you tan?

 It makes me feel more attractive. 21 (56.8)

 I am in a better mood when I tan. 12 (32.4)

 It’s a stress-free way to relax. 10 (27.0)

 I look slimmer when I tan. 7 (18.9)

 My friends say I look good when I am tan. 6 (16.3)

To protect your skin, it is a good idea to use a tanning bed to get a base tan

before a sunny vacation.

 Disagree 10 (27)

 Neutral 6 (16.2)

 Agree 21 (56.8)

During the past 12 mo, how frequently would you say you have used an indoor tanning device?

 Less than once per 6 mo 14 (37.8)

 Less than once per month 6 (16.2)

 Less than once per week 4 (10.8)

 Less than twice per week 6 (16.2)

 More than twice per week 7 (18.9)
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