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Highlights

• This study explores the prevalence 
of adolescent indoor tanning in 
Manitoba and its association with 
various demographic characteristics 
and health behaviours, for male and 
female students separately. 

• A greater proportion of older and 
female students have used indoor 
tanning equipment.  

• Most variables demonstrated  
significant associations through 
binary logistic regression. 

• Several variables significantly  
predict indoor tanning: part-time 
work, being physically active, risk 
behaviours such as drinking and 
driving (males) and unplanned sex 
after using alcohol/drugs (females), 
body-related bullying, gender iden-
tity, consuming creatine or other 
supplements and never/rarely using 
sun protection (females). 

• Though legislation prohibiting  
adolescent indoor tanning is critical, 
health promotion to discourage 
indoor tanning may be most  
beneficial if it also addresses these 
associated factors.

Abstract 

Introduction: Although indoor tanning causes cancer, it remains relatively common 
among adolescents. Little is known about indoor tanning prevalence and habits in 
Canada, and even less about associated behaviours. This study explores the prevalence 
of adolescent indoor tanning in Manitoba and its association with other demographic 
characteristics and health behaviours.

Methods: We conducted secondary analyses of the 2012/13 Manitoba Youth  
Health Survey data collected from Grade 7 to 12 students (n = 64 174) and examined 
associations between indoor tanning (whether participants had ever used artificial  
tanning equipment) and 25 variables. Variables with statistically significant associations 
to indoor tanning were tested for collinearity and grouped based on strong associations. 
For each group of highly associated variables, the variable with the greatest effect upon 
indoor tanning was placed into the final logistic regression model. Separate analyses 
were conducted for males and females to better understand sex-based differences, and 
analyses were adjusted for age. 

Results: Overall, 4% of male and 9% of female students reported indoor tanning, and 
prevalence increased with age. Relationships between indoor tanning and other  
variables were similar for male and female students. Binary logistic regression models 
indicated that several variables significantly predicted indoor tanning, including having 
part-time work, being physically active, engaging in various risk behaviours such as 
driving after drinking for males and unplanned sex after alcohol/drugs for females, 
experiencing someone say something bad about one’s body shape/size/appearance, 
identifying as trans or with another gender, consuming creatine/other supplements 
and, for females only, never/rarely using sun protection. 

Conclusion: Indoor tanning among adolescents was associated with age, part-time work, 
physical activity and many consumption behaviours and lifestyle risk factors. Though  
legislation prohibiting adolescent indoor tanning is critical, health promotion to discourage 
indoor tanning may be most beneficial if it also addresses these associated factors.

Keywords: indoor tanning, UV exposure, risk factors, skin cancer, youth, adolescents,  
students, Canada

Introduction 

Skin cancer is the most common type of 

cancer in Canada.1 In 2015, an estimated 

6800 Canadians were diagnosed with 

melanoma, which accounts for about 80% 
of skin cancer deaths.2-3 While mortality is 
rare, the treatment-related costs of this 
disease are substantial and are projected 
to increase from about $466 million in 
2004 to $922 million in 2031.3-4 

Many skin cancers and the associated 
treatment costs are avoidable as up to 
90% of skin cancers are due to ultraviolet 
(UV) exposure.5 

Indoor tanning involves exposure to  
a concentrated source of UV light. On 
average, the radiation from indoor tanning 
equipment corresponds to a UV index  
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of 13, which is considerably higher than 
the UV index of 8.5 associated with the 
noon summer sun at intermediate  
latitudes.6 Tanning beds’ UV emissions 
vary depending upon the design and 
power of the equipment, operator  
knowledge and compliance with federal 
guidelines.7 Furthermore, because the UV 
radiation emitted by indoor tanning  
equipment can vary across the effective 
area, and radiation in some areas can  
be 30% greater than the average, overex-
posure inevitably occurs.6 “Ever use” of 
tanning beds before the age of 25 was 
found to significantly increase melanoma 
risk,8-9 and correlations have also been 
found between indoor tanning and basal 
and squamous cell carcinoma.9-11

The National Sun Survey II1 (NSS2)  
estimated that 10.5% of the Canadians 
surveyed in 2006 tanned indoors in the 
past year, an increase from 7.7% in 1996, 
which suggests a growth in popularity. 
The NSS2 also found that indoor tanning 
is more common among females, particu-
larly young women, a finding echoed by 
research conducted elsewhere.12-22 Fewer 
studies, however, have explored the sex 
differences in behaviours to do  
with indoor tanning.16-18,21,24 Robust cross-
sectional and longitudinal surveys about 
indoor tanning behaviours are rare, no 
less so than in Canada. 

Research and public health promotion 
efforts should target adolescents as  
they are at a critical age to prevent risk 
behaviours from developing. In fact,  
adolescents are less likely to try indoor 
tanning if they have not done so by a cer-
tain age.20 Exploring sex-based differences 
in behaviours to do with indoor tanning 
can help focus preventative strategies.24 
Furthermore, the impacts of gender  
identity and sexual orientation on indoor 
tanning have not been investigated.

Poor self-image and low self-esteem  
are associated with indoor tanning among 
adolescents.12,22,25 Among male adoles-
cents in the United States, a correlation 
between indoor tanning and a perception 
of being very overweight or very  
underweight and being a victim of bully-
ing suggests that bullying and peer  
relationships also play a role.25 

Indoor tanning is also correlated with 
smoking and susceptibility to smoking, 
binge drinking and drug use.12,13,16,18,20-22,24,26 
It may be that adolescents who tan 
indoors are more susceptible to engage in 
risk behaviours despite the risks being 
well documented. The association 
between indoor tanning and risk behav-
iours that are unrelated to appearance 
enhancement suggests that some engage 
in these behaviours for other purposes, 
such as to cope with anxiety. For instance, 
a significant proportion of indoor tanners 
report that tanning lifts their spirits and  
is relaxing.20 

While the literature examining the  
relationship between indoor tanning and 
the use of sunscreen outdoors is inconsis-
tent,14,15,17,18 the relationship between 
indoor tanning and physical activity is 
also unclear. Several studies have found 
that adolescents who play on a sports 
team are more likely to tan indoors.18,27 

Conversely, Demko et al.16 found that 
physical activity among female adoles-
cents is associated with a lower likelihood 
of indoor tanning. Controlling for size of 
peer group and sun exposure through  
outdoor physical activity may shed some 
light on these conflicting findings. 

Adolescents’ proximity to indoor tanning 
facilities also impacts their use. In the 
United States, shorter distances to indoor 
tanning facilities were correlated with 
greater use.23 

The purpose of this secondary analysis of 
the 2012/13 Manitoba Youth Health 
Survey (YHS) is to
• determine the prevalence of indoor 

tanning among Manitoba adolescents, 
• explore relationships between indoor 

tanning and an extensive set of  
variables to confirm or challenge  
findings in a Canadian setting and 

• generate new hypotheses around  
reasons for indoor tanning. 

We hypothesize that indoor tanning will 
be positively associated with various risk 
behaviours (such as substance use),  
consumption behaviours related to  
bolstering appearance (i.e. indicative of 
weight control efforts), poorer mental 
well-being and being bullied.  

Applying a social ecological model28 to 
this research helps us examine associated 
behaviours and risk factors and consider 
individual characteristics, social influ-
ences, communities, institutions, struc-
tures, policies and systems. In terms of 
institutional factors, legislation on indoor 
tanning came into force in June 2012 in 
Manitoba (before the Youth Health Survey 
was conducted). The legislation that was 
in effect at the time of this study required 
youth younger than 18 years to have writ-
ten permission to tan indoors and those 
under 16 years to be accompanied by their 
parent or guardian. As this research is  
limited to individuals’ survey responses 
about varied health behaviours, and as all 
participants are residents of Manitoba 
(and are exposed to similar institutions, 
structures, policies and systems), we 
focus upon individual characteristics and 
social influence, where possible. 

Methods 

The Youth Health Survey and sampling 
procedures

The Manitoba YHS, a self-reported paper 
survey completed in school that includes 
questions about physical activity, eating 
behaviours, sun safety, mental well-being, 
bullying, school connectedness, tobacco 
use, drug and alcohol use, healthy sexual-
ity and injury prevention, was designed 
and implemented by Partners in Planning 
for Healthy Living, a network of health 
and research partners from across 
Manitoba.29 

All Manitoba schools, including indepen-
dent, Francophone, Hutterite and First 
Nations schools, were invited to partici-
pate in the survey in the 2012/13 school 
year. Overall, 476 schools (73% of all eli-
gible schools) conducted the 2012/13 sur-
vey, and 64  174 Grade 7 to 12 students 
(67% of all the students enrolled in the 
eligible grades in Manitoba) completed it. 

Measures

The dependent variable used in this  
secondary analysis study is history of 
indoor tanning. Indoor tanning use was 
measured using responses to the question 
“Have you ever used any artificial tanning 
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equipment such as a tanning bed,  
sunlamp or tanning light?” (possible 
responses were “Yes” or “No”). Only  
students with a valid answer to this ques-
tion and who reported their sex (“male” 
or “female”) were included in analyses 
(n = 60 648; 95% of the entire Manitoba 
dataset). Each independent variable was 
analyzed independently, and missing 
answers were removed from each analysis 
if the student did not have a valid answer 
for the dependent and independent  
variables; as a result, the denominator is 
different for each independent variable.

For the urban/rural variable, schools were 
categorized as urban (schools in Winnipeg 
and Brandon) or rural (all other schools). 

The descriptive characteristics and binary 
logistic regression included 25 indepen-
dent variables (most with collapsed 
response categories for simplicity). These 
independent variables were selected based 
on previous research; some, such as 
smoking, were found to be significant in 
other research, whereas others, such as 
consumption behaviours and self-esteem, 
were related to a cluster of variables 
examined in other research. Descriptions 
of the independent variables and how 
they were derived are available on request 
from the authors. 

Statistical analysis

We analyzed male and female students 
separately as a number of studies have 
found sex differences in the prevalence of 
indoor tanning, but few have explored 
whether the behaviours associated with 
indoor tanning differ. 

We calculated the prevalence of indoor 
tanning and the frequencies of all  
variables. All variables were included in 
binary logistic regression models to  
determine the direction, significance and 
size of effect of all associations with 
indoor tanning. The binary logistic regres-
sion models also enabled investigating 
unique associations between similar  
variables and indoor tanning (e.g. if  
perceiving oneself as overweight was 
associated with indoor tanning whereas 
experiencing someone say something bad 
about one’s body shape/size/appearance 

was not). Binary logistic regression  
models were adjusted for age to observe 
the impacts of health behaviours indepen-
dently of their relationship with age. Since 
the independent and dependent variables 
are categorical measures, we used  
chi-square analysis to examine the associ-
ated behaviours of students who have 
tanned indoors and those who have not, 
with an alpha level set at 0.05. Confidence 
intervals (CI) were set to 95%.

The binary logistic regression models 
explored the relationship between inde-
pendent variables and indoor tanning, 
and demonstrated significant positive or 
negative associations for most variables. 
In other words, there were too many  
significant variables to include in the final 
logistic regression models. To reduce the 
number of variables for the final logistic 
regression models, we tested for collinearity 
between significant variables for each sex. 
This involved analyzing two-by-two tables 
of all combinations of independent  
variables and examining relationships 
between the two independent variables. 
Independent variables that had skewed 
distributions were indicative of correla-
tions. Testing for collinearity revealed  
several groups of highly correlated vari-
ables that differed slightly for male and 
female adolescents. We used the variable 
with the greatest effect in the final logistic 
regression model as a proxy for the group 
of highly correlated variables. Significant 
variables from the initial binary logistic 
regression that were not highly correlated 
to any other variables were also placed in 
the final logistic regression models. The 
final logistic regression model explored 
the significance of variables’ relationship 
to indoor tanning once all variables were 
included in the model.

We used forward selection to determine 
the significance of independent variables 
within the final logistic regression models. 
These models were adjusted for age. 
Analyses were completed using statistical 
package SAS version 9.2 (SAS Institute 
Inc., Cary, NC, USA) in the Department of 
Epidemiology and Cancer Registry at 
CancerCare Manitoba.

Ethical approval for this research was 
obtained from the Health Research Ethics 
Board of the University of Manitoba.

Results 

Overall, 4% (1223/30 642) of male and 
9% (2671/30 006) of female students had 
used indoor tanning equipment in their 
lifetime. Table 1 shows that students who 
use indoor tanning equipment, and  
particularly girls, tend to be older than 
those who do not (56% of girls who 
tanned indoors were 15 years and older 
compared to 30% of girls who had not 
tanned indoors).  

The unadjusted odds ratios (ORs) of  
having used indoor tanning equipment 
are shown in Table 2. We examined sepa-
rate datasets for male and female students 
and adjusted the results for age. Response 
categories were collapsed so that each 
independent variable had two categories. 

The binary logistic regression of students’ 
behaviours (Table 2) found that indoor 
tanning was significantly associated with 
having part-time work; being physically 
active; smoking; binge drinking;  
marijuana and other drug use; drinking or 
drug use and driving; experiencing some-
one say something bad about one’s body 
shape/size/appearance; having poorer 
mental well-being; identifying as trans or 
with a different gender; having had sex; 
having unplanned sex after alcohol/drugs; 
drinking soft drinks and diet soft drinks; 
taking creatine/other supplements;  
consuming meal replacement bars or 
shakes; and eating fast food. 

In addition, female students’ indoor  
tanning was also associated with  
perceiving oneself as overweight, never/
rarely using sun protection and attending 
a rural school, while male students’ 
indoor tanning was also associated with 
being attracted to the same sex or both 
sexes and eating vegetables/fruit four or 
more times in a day.

We found a strong correlation between 
several groupings of variables among 
male students: physical activity level and 
fruit and vegetable consumption (of these, 
physical activity had the greater effect 
related to indoor tanning); smoking, binge 
drinking, marijuana use, other drug use, 
drinking and driving, drug use and 
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TABLE 1  
Descriptive characteristics of Grades 7 to 12 students by indoor tanning status and by sex, Manitoba, 2012

Description

Male Female Total

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

All  1223 (100)  29 409 (100)  2671 (100)  27 335 (100)  3904 (100)  56 744 (100)

Age, years

≤ 12

13–15

16–17

18+

 169 (14)

 533 (43)

 458 (37)

 69 (6)

 4698 (16)

 15 381 (52)

 8173 (28)

 1117 (4)

 163 (6)

 1022 (38)

 1306 (49)

 174 (7)

 4717 (17)

 14 307 (52)

 7434 (27)

 852 (3)

 332 (9)

 1555 (40)

 1764 (45)

 243 (6)

 9415 (17)

 29 688 (52)

 15 607 (28)

 1969 (3)

Part-time work, hours per week

None

< 15 

≥ 15 

 710 (59)

 274 (23)

 225 (19)

 20 674 (71)

 5611 (19)

 2780 (10)

 1198 (45)

 879 (33)

 573 (22)

 17 646 (65)

 7494 (28)

 1942 (7)

 1908 (49)

 1153 (30)

 798 (21)

 38 320 (68)

 13 105 (23)

 4722 (8)

Body mass indexa

Underweight

Healthy weight

Overweight

Obese

 55 (6)

 577 (65)

 143 (16)

 113 (13)

 974 (4)

 15 226 (67)

 3636 (16)

 2860 (13)

 63 (3)

 1609 (78)

 282 (14)

 112 (5)

 665 (3)

 15 441 (76)

 2628 (13)

 1544 (8)

 118 (4)

 2186 (74)

 425 (14)

 225 (8)

 1639 (4)

 30 667 (71)

 6264 (15)

 4404 (10)

Perception of body weight

Underweight

About the right weight

Overweight

 137 (12)

 898 (76)

 153 (13)

 2766 (10)

 22 428 (78)

 3396 (12)

 147 (6)

 1881 (72)

 580 (22)

 1549 (6)

 19 755 (74)

 5254 (20)

 284 (7)

 2779 (73)

 733 (19)

 4315 (8)

 42 183 (76)

 8650 (16)

Physical activity levelb

Inactive

Moderately active 

Active

 152 (13)

 287 (24)

 739 (63)

 4215 (15)

 9217 (33)

 14 744 (52)

 425 (17)

 977 (39)

 1134 (45)

 5396 (21)

 10 192 (39)

 10 234 (40)

 577 (16)

 1264 (34)

 1873 (50)

 9611 (18)

 19 409 (36)

 24 978 (46)

Smoking statusc

Non-smoker

Occasional

Daily

 880 (71)

 167 (14)

 186 (15)

 26 189 (89)

 1896 (6)

 1324 (5)

 1907 (71)

 434 (16)

 330 (12)

 24 784 (91)

 1496 (5)

 1055 (4)

 2787 (71)

 601 (15)

 516 (13)

 50 973 (90)

 3392 (6)

 2379 (4)

Past month binge drinking, number of daysd

0 

1–5 

≥ 6 

 737 (63)

 300 (26)

 133 (11)

 23 423 (83)

 3934 (14)

 779 (3)

 1312 (51)

 1033 (40)

 212 (8)

 22 500 (85)

 3453 (13)

 404 (2)

 2049 (55)

 1333 (36)

 345 (9)

 45 923 (84)

 7387 (14)

 1183 (2)

Past month marijuana use, number of times

0 

≥ 1

 821 (70)

 346 (30)

 24 619 (87)

 3712 (13)

 1797 (69)

 794 (31)

 23 796 (89)

 2850 (11)

 2618 (70)

 1140 (30)

 48 415 (88)

 6562 (12)

Past month other drug use, number of timese

0

≥ 1

 964 (82)

 205 (18)

 26 917 (95)

 1333 (5)

 2264 (87)

 336 (13)

 25 419 (95)

 1232 (5)

 3228 (86)

 541 (14)

 52 336 (95)

 2565 (5)

Continued on the following page
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Description

Male Female Total

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

Past month drinking and driving

Never

Not in this past month 

≥ 1 times

 939 (80)

 66 (6)

 163 (14)

 26 496 (94)

 880 (3)

 937 (3)

 2226 (85)

 188 (7)

 198 (8)

 25 821 (97)

 514 (2)

 370 (1)

 3165 (84)

 254 (7)

 361 (10)

 52 317 (95)

 1394 (3)

 1307 (2)

Past month drug use and driving

Never

Not in this past month 

≥ 1 times

 845 (80)

 45 (4)

 167 (16)

 24 426 (94)

 564 (2)

 1008 (4)

 2053 (83)

 159 (6)

 247 (10)

 24 356 (96)

 394 (2)

 554 (2)

 2898 (82)

 204 (6)

 414 (12)

 48 782 (95)

 958 (2)

 1562 (3)

Someone said something bad about your body shape, size or appearance in past year

Never

≥ 1 times

Every day

 754 (67)

 287 (25)

 92 (8)

 19 982 (72)

 7114 (26)

 635 (2)

 1106 (43)

 1319 (52)

 126 (5)

 14 149 (54)

 11 035 (42)

 990 (4)

 1860 (50)

 1606 (44)

 218 (6)

 34 131 (63)

 18 149 (34)

 1625 (3)

Mental health continuumf

Languishing

Moderate

Flourishing

 108 (9)

 438 (36)

 670 (55)

 1285 (4)

 9719 (33)

 18 117 (62)

 226 (8)

 1138 (43)

 1296 (49)

 1746 (6)

 10 448 (38)

 14 946 (55)

 334 (9)

 1576 (41)

 1966 (51)

 3031 (5)

 20 167 (36)

 33 063 (59)

Using sun protection outdoorsg

Never

Rarely

Often

Always

 416 (34)

 468 (39)

 219 (18)

 112 (9)

 7701 (27)

 12 536 (43)

 7216 (25)

 1522 (5)

 731 (28)

 1212 (46)

 550 (21)

 152 (6)

 3870 (14)

 11 076 (41)

 9128 (34)

 2930 (11)

 1147 (30)

 1680 (44)

 769 (20)

 264 (7)

 11 571 (21)

 23 612 (42)

 16 344 (29)

 4452 (8)

Gender identityh

Identify with the same sex

Identify with a different sex

Trans

 730 (89)

 39 (5)

 54 (7)

 18 627 (97)

 364 (2)

 265 (1)

 1877 (97)

 41 (2)

 16 (1)

 18 230 (98)

 327 (2)

 67 (0)

 2607 (95)

 80 (3)

 70 (3)

 36 857 (97)

 691 (2)

 332 (1)

Sexual orientationi

Attracted to different sex

Attracted to same sex

Attracted to both sexes

 695 (88)

 32 (4)

 62 (8)

 17 986 (95)

 356 (2)

 497 (3)

 1682 (89)

 47 (2)

 171 (9)

 16156 (90)

 405 (2)

 1339 (7)

 2377 (88)

 79 (3)

 233 (9)

 34 142 (93)

 761 (2)

 1836 (5)

Has had sex

No

Yes

I don’t know

 455 (53)

 356 (41)

 47 (5)

 15 125 (77)

 3998 (20)

 443 (2)

 889 (46)

 1032 (53)

 23 (1)

 15 524 (82)

 3161 (17)

 149 (1)

 1344 (48)

 1388 (50)

 70 (2)

 30 649 (80)

 7159 (19)

 592 (2)

Unplanned sex after alcohol/drugs

Did not have sex

Did not do this in past year

Yes

No

 485 (59)

 35 (4)

 166 (20)

 140 (17)

 15 217 (79)

 463 (2)

 1387 (7)

 2108 (11)

 908 (47)

 40 (2)

 504 (26)

 466 (24)

 15 517 (83)

 265 (1)

 1003 (5)

 1810 (10)

 1393 (51)

 75 (3)

 670 (24)

 606 (22)

 30 734 (81)

 728 (2)

 2390 (6)

 3918 (10)

TABLE 1 (continued) 
Descriptive characteristics of Grades 7 to 12 students by indoor tanning status and by sex, Manitoba, 2012

Continued on the following page
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Description

Male Female Total

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

Vegetables and fruit consumption (yesterday), number of times

0 

1–3 

4–7 

≥ 8

 76 (6)

 220 (19)

 373 (32)

 513 (43)

 1519 (5)

 7005 (25)

 10 484 (37)

 9546 (33)

 146 (6)

 747 (28)

 995 (38)

 743 (28)

 1310 (5)

 7465 (28)

 10 483 (39)

 7710 (29)

 222 (6)

 967 (25)

 1368 (36)

 1256 (33)

 2829 (5)

 14 470 (26)

 20 967 (38)

 17 256 (31)

Soft drink consumption (yesterday), number of times

0 

1–3 

4–7 

≥ 8

 430 (38)

 473 (42)

 126 (11)

 93 (8)

 12 967 (47)

 12 179 (44)

 1774 (6)

 597 (2)

 1509 (60)

 869 (34)

 101 (4)

 51 (2)

 16 623 (63)

 8456 (32)

 881 (3)

 229 (1)

 1939 (53)

 1342 (37)

 227 (6)

 144 (4)

 29 590 (55)

 20 635 (38)

 2655 (5)

 826 (2)

Diet soft drink consumption (yesterday), number of times

0 

1–3 

4–7 

≥ 8

 739 (66)

 231 (21)

 84 (8)

 61 (5)

 22 514 (83)

 3 766 (14)

 702 (3)

 265 (1)

 2 098 (83)

 348 (14)

 55 (2)

 25 (1)

 22 685 (87)

 2 969 (11)

 344 (1)

 81 (0)

 2 837 (78)

 579 (16)

 139 (4)

 86 (2)

 45 199 (85)

 6 735 (13)

 1 046 (2)

 346 (1)

Creatine/other supplements consumption (yesterday), number of times

0 

1–3 

4–7 

≥ 8

 758 (69)

 199 (18)

 70 (6)

 70 (6)

 23 939 (89)

 2274 (8)

 402 (1)

 197 (1)

 2270 (91)

 164 (7)

 33 (1)

 16 (1)

 24 223 (95)

 997 (4)

 116 (0)

 37 (0)

 3028 (85)

 363 (10)

 103 (3)

 86 (2)

 48 162 (92)

 3271 (6)

 518 (1)

 234 (0)

Meal replacement bars or shakes consumption (yesterday), number of times

0 

1–3 

4–7 

≥ 8 

 692 (61)

 292 (26)

 77 (7)

 67 (6)

 21 883 (80)

 4766 (17)

 545 (2)

 233 (1)

 2069 (82)

 397 (16)

 42 (2)

 21 (1)

 22 939 (88)

 2897 (11)

 230 (1)

 69 (0)

 2761 (75)

 689 (19)

 119 (3)

 88 (2)

 44 822 (84)

 7663 (14)

 775 (1)

 302 (1)

Fast food consumption (yesterday), number of times

0 

1–3 

4–7 

≥ 8 

 501 (44)

 428 (37)

 131 (11)

 90 (8)

 16 231 (59)

 9834 (35)

 1263 (5)

 414 (1)

 1629 (64)

 811 (32)

 74 (3)

 44 (2)

 17 480 (66)

 8010 (30)

 712 (3)

 160 (1)

 2130 (57)

 1239 (33)

 205 (6)

 134 (4)

 33 711 (62)

 17 844 (33)

 1975 (4)

 574 (1)

TABLE 1 (continued) 
Descriptive characteristics of Grades 7 to 12 students by indoor tanning status and by sex, Manitoba, 2012

Continued on the following page
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Description

Male Female Total

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

Have tanned 
indoors, 

n (%)

Have not tanned 
indoors, 

n (%)

Rural or urban location of school

Rural

Urban

 548 (44)

 685 (56)

 12 536 (43)

 16 873 (57)

 1208 (45)

 1463 (55)

 11 376 (42)

 15 959 (58)

 1756 (45)

 2148 (55)

 23 912 (42)

 32 832 (58)

Abbreviations: BMI, body mass index; SPF, sun protection factor.

Note: % values are based on number of valid answers for each variable. Due to rounding, some response options may not add up to 100%.

a  Body mass index calculated from students’ self-reported age, height and weight and classified according to the 2000 Centers for Disease Control BMI-for-age growth charts for boys and girls.

b  Students’ physical activity levels were categorized as active, moderately active or inactive based upon their reported previous week’s minutes of vigorous and moderate activity.

c Daily smokers reported smoking cigarettes every day or almost every day; occasional smokers reported smoking at least 100 cigarettes in their lifetime or smoking on some days in the past month.

d Binge drinking was defined as having ≥ 5 alcoholic drinks within a couple of hours.

e Past month other drug use is a summary variable that includes any reported use of cocaine or crack, methamphetamines, ecstasy, LSD or other hallucinogens, or a prescription or 
over-the-counter drug to get high.

f Mental health continuum is calculated based upon students’ responses to 14 questions about feelings.30 

g Using sun/UV protection outdoors is defined as the frequency (never, rarely, often or always) that students seek shade, cover up or wear sunscreen with an SPF of 15 or higher outdoors for 
more than 30 minutes on a sunny day.

h Students were asked to self-identify as male or female at the outset of the survey, then asked for their gender identity (male, female or trans) in the healthy sexuality section. Students were 
placed into categories “same” (they identified as the same gender for both questions), “different” (they identified as a different gender for each question), or “trans” (they identified as trans 
in the healthy sexuality section). 

i Students were asked to whom they were attracted (males, females, both males and females, or no one), and their responses compared to their self-identified sex (male or female) at the 
outset of the survey. Students were attracted to the “same” sex, a “different” sex or “both.” Students attracted to no one were not included in these analyses.

TABLE 1 (continued) 
Descriptive characteristics of Grades 7 to 12 students by indoor tanning status and by sex, Manitoba, 2012

driving, having had sex and having had 
unplanned sex after using alcohol/drugs 
(of these, drinking and driving had the 
greatest effect related to indoor tanning); 
experiencing someone say something bad 
about one’s body shape/size/appearance 
and having poorer mental well-being  
(of these, the former had the greater effect 
related to indoor tanning); identifying as 
trans or with a different gender and being 
attracted to the same sex or both sexes  
(of these, identifying as trans or with a 
different gender had the greater effect 
related to indoor tanning); and consuming 
soft drinks, diet soft drinks, creatine/other 
supplements, meal replacement bars/
shakes and fast food (of these, creatine/
other supplements consumption had the 
greatest effect related to indoor tanning). 
For male students, having part-time work 
was not strongly associated with any 
other variables, but we nevertheless 
added it to the final logistic regression 
model. 

The results for the final logistic regression 
model for male students are shown in 
Table 3. Having part-time work; being 
physically active; drinking and driving; 
experiencing someone say something bad 
about one’s body shape/size/appearance; 
identifying as trans or with a different 
gender; and consuming creatine/other 
supplements all maintained their signifi-
cant associations with indoor tanning. 

When testing for collinearity among  
significant variables of female students, 
we found a strong correlation between 
several groupings of variables: smoking, 
binge drinking, marijuana use, other drug 
use, drinking and driving, drug use and 
driving, having had sex, and having had 
unplanned sex after alcohol/drugs  
(of these, unplanned sex after alcohol/
drugs had the greatest effect related to 
indoor tanning); experiencing someone 
say something bad about one’s body 
shape/size/appearance, perceiving one-
self as overweight and having poorer 

mental well-being (of these, experiencing 
someone say something bad about one’s 
body shape/size/appearance had the 
greater effect related to indoor tanning); 
and consuming soft drinks, diet soft 
drinks, creatine/other supplements, meal 
replacement bars/shakes and fast food  
(of these, creatine/other supplements  
consumption had the greatest effect 
related to indoor tanning). For female  
students, having part-time work, being 
physically active, using sun protection, 
gender identity and rural location of 
school were not strongly associated with 
any other variables. These were added to 
the final logistic regression model as well.

The results for the final logistic regression 
model for female students are shown in 
Table 4. Having part-time work, being 
physically active, experiencing someone 
say something bad about one’s body 
shape/size/appearance, never/rarely using 
sun protection, identifying as trans or 
with a different gender, having had 
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TABLE 2 
Indoor tanning among male and female Grade 7–12 students, by demographic characteristics and  

health behaviours, adjusted for age, Manitoba, 2012

Male Female

OR
95% 

confidence 
limits

p valuea OR
95% 

confidence 
limits

p valuea

Part-time work

No (Ref)

Yes

  1.00

**1.57 1.39–1.78 < .001

  1.00

**1.87 1.72–2.03 < .001

Body mass index

Healthy weight/Underweight (Ref)

Overweight/Obese

1.00

1.01 0.87–1.17 .880

1.00

0.93 0.83–1.05 .251

Perception of body weight

About the right weight/Underweight (Ref)

Overweight

1.00

1.08 0.91–1.29 .380

 1.00

*1.11 1.01–1.23 .034

Physical activity level

Active (Ref)

Moderately active / Inactive 

  1.00

**0.63 0.55–0.71 < .001

  1.00

**0.73 0.67–0.79 < .001

Smoking status

Non-smoker (Ref)

Daily/Occasional smoker

  1.00

**3.02 2.63–3.46 < .001

  1.00

**3.15 2.86–3.48 < .001

Past month binge drinking, days

0 (Ref)

 ≥ 1 

  1.00

**2.77 2.42–3.17 < .001

  1.00

**4.42 4.04–4.84 < .001

Past month marijuana use, times

0 (Ref)

 ≥ 1

  1.00

**2.55 2.22–2.92 < .001

  1.00

**3.10 2.82–3.41 < .001

Past month other drug use, times

0 (Ref)

 ≥ 1

  1.00

**3.92 3.33–4.62 < .001

  1.00

**2.78 2.44–3.17 < .001

Past month drinking and driving, times

0 (Ref)

 ≥ 1

  1.00

**4.27 3.56–5.12 < .001

  1.00

**4.55 3.79–5.46 < .001

Past month drug use and driving, times

0 (Ref)

 ≥ 1

  1.00

**4.09 3.40–4.92 < .001

  1.00

**3.75 3.19–4.40 < .001

Someone said something bad about your body shape, size or appearance in past year, times

0 (Ref)

 ≥ 1

  1.00

**1.29 1.13–1.46 < .001

  1.00

**1.52 1.40–1.65 < .001

Mental health continuum

Flourishing (Ref)

Languishing/Moderate

  1.00

**1.28 1.14–1.44 < .001

  1.00

**1.21 1.11–1.31 < .001

Using sun protection outdoors

Always/Often (Ref)

Never/Rarely

1.00

1.10 0.97–1.25 .147

  1.00

**2.12 1.94–2.32 < .001

Continued on the following page
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Male Female

OR
95% 

confidence 
limits

p valuea OR
95% 

confidence 
limits

p valuea

Gender identity

Identify with same gender (Ref)

Trans/Identify with different gender

  1.00

**3.74 2.97–4.71 < .001

 1.00

*1.42 1.07–1.90 .017

Sexual orientation

Attracted to a different sex (Ref)

Attracted to the same sex / both sexes

  1.00

**2.73 2.17–3.42 < .001

1.00

1.10 0.95–1.29 .201

Have had sex

No / Don’t know (Ref)

Yes

  1.00

**2.59 2.22–3.02
< .001

  1.00

**4.69 4.22–5.22 < .001

Unplanned sex after alcohol/drugs

No/Not in past year (Ref)

Yes

  1.00

**2.80 2.31–3.38
< .001

  1.00

**4.78 4.21–5.41 < .001

Vegetables and fruit consumption (yesterday), times

≥  4 (Ref)

< 4 

  1.00

**0.76 0.67–0.87 < .001

1.00

1.01 0.93–1.10 .784

Soft drink consumption (yesterday)

0 (Ref)

 ≥ 1

  1.00

**1.44 1.27–1.63 < .001

  1.00

**1.22 1.12–1.33 < .001

Diet soft drink consumption (yesterday)

0 (Ref)

 ≥ 1

  1.00

**2.50 2.19–2.84 < .001

  1.00

**1.47 1.31–1.65 < .001

Creatine/other supplements consumption (yesterday)

0 (Ref)

 ≥ 1

  1.00

**3.55 3.10–4.06 < .001

  1.00

**2.08 1.78–2.44 < .001

Meal replacement bars or shakes consumption (yesterday), times

0 (Ref)

 ≥ 1

  1.00

**2.53 2.23–2.86 < .001

  1.00

**1.79 1.60–1.99 < .001

Fast food consumption (yesterday), times

0 (Ref)

 ≥ 1

  1.00

**1.82 1.61–2.05 < .001

  1.00

*1.14 1.05–1.24 .002

Rural or urban location of school

Rural (Ref)

Urban

1.00

0.93 0.83–1.04 .190

  1.00

**0.83 0.77–0.90 < .001

Abbreviation:  OR, odds ratio.
a Differences between students engaging in indoor tanning and those not engaging in indoor tanning for each variable were assessed with the χ² test.

* p value ≤ .05.

** p value ≤ .001.

TABLE 2 (continued) 
Indoor tanning among male and female Grade 7–12 students, by demographic characteristics and  

health behaviours, adjusted for age, Manitoba, 2012
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unplanned sex after alcohol/drugs and 
consuming creatine/other supplements all 
maintained their significant associations 
with indoor tanning. Going to a rural 
school lost its significant association with 
indoor tanning in the final logistic  
regression model.

Discussion 

Our research expands upon worldwide 
examinations of indoor tanning and asso-
ciated behaviours among adolescents. 
This is also the first large-scale study of 
indoor tanning and associated behaviours 
exclusively among Canadian adolescents. 

Our results suggest that several groupings 
of factors are associated with adolescents’ 
indoor tanning. A combination of individual 
characteristics, social influences and  

community factors are likely at the root of 
these relationships. Many associations 
were similar for male and female 
students.

For both male and female students,  
part-time work played a significant role in 
indoor tanning behaviour. This associa-
tion with part-time work may indicate 
that people who use indoor tanning equip-
ment are more likely to have spending 
money than non-users. This is consistent 
with a study by Mayer et al.23 that found 
that having a larger allowance was predic-
tive of indoor tanning. It is possible that 
some associated behaviours are partly 
explained by adolescents’ spending 
patterns. 

The association between indoor tanning 
and fast food and soft drink consumption 

was unexpected as most other consump-
tion behaviours associated with indoor 
tanning relate more closely to appearance 
and weight control (creatine/other  
supplements and meal replacement bars). 

Positive attitudes towards indoor tanning 
and a tanned appearance more often lead 
to adolescents’ indoor tanning.14,20,26  
For female students, indoor tanning was 
associated with perceiving oneself as 
overweight and someone saying  
something bad about their body shape, 
size or appearance, but not with body 
mass index itself. This suggests that 
indoor tanning is used as a tool to improve 
one’s appearance and is linked to greater 
self-consciousness about one’s body. 
Alternately, as other studies suggest, 
being bullied may be related to indoor 
tanning independently of body image.20,26 

TABLE 3 
Indoor tanning behaviours among male Grade 7–12 students by demographic characteristics and  

health behaviours, adjusted for age, Manitoba, 2012

OR
95% confidence 

limits
p valuea

Part-time work

No (Ref)

Yes

  1.00

**1.33 1.13–1.57 < .001

Physical activity level

Active (Ref)

Moderately active / Inactive 

  1.00

**0.72 0.61–0.84 < .001

Past month drinking and driving, times

0 (Ref)  
≥ 1 

  1.00

**2.84 2.21–3.65 < .001

Someone said something bad about your body shape, size or appearance in past year, times

0 (Ref)

≥ 1 

 1.00

*1.19 1.01–1.40 .043

Gender identity

Identify with same gender (Ref)

Trans / Identify with different gender

  1.00

**2.75 2.09–3.61 < .001

Creatine/other supplements consumption (yesterday), times

0 (Ref)

≥ 1 

 1.00

**2.62 2.19–3.13 < .001

Abbreviation: OR, odds ratio.

a Differences between students engaging in indoor tanning and those not engaging in indoor tanning for each variable were assessed with the χ² test.

* p ≤ .05.

** p ≤ .001.
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TABLE 4  
Indoor tanning behaviours among female Grade 7–12 students by demographic characteristics and  

health behaviours, adjusted for age, Manitoba, 2012

OR
95% confidence 

limits
p valuea

Part-time work

No (Ref)

Yes

  1.00 
**1.68

 
 1.51–1.88

 
< .001

Physical activity level

Active (Ref)

Moderately active / Inactive 

  1.00 
**0.80

 
0.72–0.89

 
< .001

Someone said something bad about your body shape, size or appearance in past year

Never (Ref)

1 or more times

  1.00 
**1.31

 
1.18–1.46

 
< .001

Using sun protection outdoors

Always/Often (Ref)

Never/Rarely

  1.00 
**2.10

 
1.87–2.37 < .001

Gender identity

Identify with same gender (Ref)

Trans / Identify with different gender

 1.00

*1.41 1.01–1.98 .044

Unplanned sex after alcohol/drugs

No / Not in past year / Did not have sex (Ref)

Yes

  1.00 
**3.88

 
3.38–4.45

 
< .001

Creatine/other supplements consumption (yesterday)

0 times (Ref)

1 or more times

  1.00 
**1.84

 
1.49–2.26 < .001

Abbreviation: OR, odds ratio.

Note: Rural or urban location of school variable was removed from the table as it was not significant in this model.

a Differences between students engaging in indoor tanning and those not engaging in indoor tanning for each variable were assessed with the χ² test.

* p ≤ .05.

** p ≤ .001.

For both male and female students,  
experiencing someone say something bad 
about their body shape, size or  
appearance had a stronger association 
(greater significance and size of effect) 
with indoor tanning than their perceiving 
themselves overweight. This suggests that 
indoor tanning may function as a coping 
mechanism, at least in part. This is con-
firmed by the associations between indoor 
tanning and poorer mental well-being,  
suggesting that indoor tanning is the product 
of the interaction between body-related 
insecurity and efforts to cope. 

Furthermore, the consistent association 
between indoor tanning and behaviours 
not related to appearance—smoking, 

binge drinking, marijuana use, other drug 
use, drinking and driving, drug use and 
driving, having had sex and having had 
unplanned sex after alcohol/drugs—may 
indicate that indoor tanning is one of a 
number of risk behaviours used for coping. 
This association may also indicate that 
these individuals do not prioritize health 
behaviours despite knowing their benefits. 
Mayer et al.23 found that adolescents who 
tan indoors have greater knowledge of the 
risks surrounding indoor tanning, likely 
due to greater exposure to health warnings 
while at indoor tanning facilities. Further 
education on the dangers of UV exposure 
and benefits of protective behaviours alone 
is therefore unlikely to reduce their use of 
indoor tanning; interventions targeting  

attitudes in relation to appearance have 
been found to be more effective.30 Other 
cultural factors that could be determined 
through a focus group or in interview  
setting may be at play. Open-ended  
questions about the reasons for and  
attitudes towards indoor tanning could  
better address this gap in the research.

We should also consider the implications 
of social influence upon indoor tanning. 
Adolescents who tan indoors may be more 
likely to justify risk behaviours due to the 
risk behaviours of their peer group.  
The attitudes and behaviours of peers and 
parents, and adolescents’ perception of 
these, have been found to significantly 
impact adolescents’ indoor tanning.17,19,20,22 
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As many adolescents are accompanied  
by their parents when they initiate indoor 
tanning, legislation requiring that  
adolescents have signed parental consent 
(legislation in effect at the time of the  
survey) may do little to curb this behaviour. 
An indoor tanning ban for people younger 
than 18 years came into effect in Manitoba 
on January 1, 2016. This then limits 
indoor tanning to youth with a prescrip-
tion from a health professional, youth 
with access to home indoor tanning 
equipment and youth who use indoor  
tanning facilities that do not adhere  
to legislation. 

While social influence may be at root of 
the relationships between indoor tanning 
and various risk behaviours, the associa-
tion between indoor tanning and physical 
activity (a healthy behaviour) for both 
male and female students may also be 
attributed to social influence. Guy et al.18 
and Miyamoto et al.27 found that sports 
team membership is associated with indoor 
tanning. Unfortunately these studies did 
not control for size and variety of peer 
group (which may bolster an adolescent’s 
exposure to more diverse attitudes and 
behaviours) or unprotected outdoor UV 
exposure (which may contribute to skin 
darkening). However, these analyses also 
find that female students who never or 
rarely use sun protection are almost twice 
as likely to tan indoors, suggesting a rela-
tionship between purposefully seeking  
UV exposure via indoor tanning  
and neglecting to protect against outdoor 
UV exposure. 

Another sex-based difference was the rela-
tionships between indoor tanning and 
gender identity for male students, and 
between indoor tanning and sexual activ-
ity for female students. While all of these 
associations were significant for both 
male and female students, the size of the 
effect varied between the sexes. The final 
logistic regression model found that male 
students who identify as trans or with a 
different gender are nearly three times as 
likely to have used indoor tanning equip-
ment, compared to 1.41 times as likely for 
female students. Similarly, binary logistic 
regression found that sexual orientation is 
significantly associated with indoor tan-
ning for male students, but not for female 

students. The association between indoor 
tanning and identifying as trans or with a 
different gender among male students 
may be indicative of a lesser adherence to 
traditionally perceived gender norms. 
Alternately, the size of effect of sexual 
activities (having had sex, having had 
unplanned sex after alcohol/drugs) upon 
indoor tanning for female students was 
greater than that for male. There may be a 
greater sense of body consciousness and 
concern about appearance among sexu-
ally active female adolescents. 
A more in-depth investigation into  
adolescents’ attitudes and reasons for 
indoor tanning could investigate these 
relationships.

Finally, the association between indoor 
tanning and a student’s school being in a 
rural area was significant only for female 
students. This may suggest that the cul-
ture of risk behaviours or appearance 
enhancement differs subtly between rural 
and urban settings for female adolescents 
only. However, this association lost signif-
icance in the final logistic regression 
model when adjusting for other variables.

Given the complex interaction of individual 
characteristics and social influences con-
tributing to adolescents’ indoor tanning, 
identifying opportune areas for preventive 
strategies is challenging. However, a con-
sistent theme through much of this study 
is that indoor tanning is indicative of body 
self-consciousness and/or efforts to 
enhance one’s appearance. This underly-
ing reason may contribute to the associa-
tion of indoor tanning with consumption 
of creatine or other supplements and meal 
replacement bars or shakes (particularly 
for male students); physical activity; sex-
ual activity (particularly for female stu-
dents); identifying as trans or with 
another gender (particularly for male  
students); experiencing someone say 
something bad about one’s body shape/
size/appearance; and even using sun pro-
tection (for female students). Interventions 
or campaigns that address healthy body 
image and highlight indoor tanning’s  
detrimental effects upon appearance, 
especially at this critical age, could have a 
significant impact.

The association between indoor tanning 
and a number of risk behaviours that are 

unrelated to appearance enhancement 
were more challenging to address. These 
risk behaviours may be indicative of 
poorer mental well-being, coping efforts, 
peer pressure or feelings of invincibility 
despite knowledge of the negative  
outcomes. Continued efforts targeting 
mental health and encouraging healthy  
behaviours may have positive effects 
regarding indoor tanning as well. 

Strengths and limitations 

A strength of this research is that the 
extensive list of variables included in 
analyses allowed us to explore the associ-
ations between many behaviours and 
indoor tanning that have not been previ-
ously explored simultaneously. The test 
for collinearity enabled grouping of vari-
ables related to indoor tanning and each 
other, and highlighted variables that are 
not associated with each other but are 
independently associated with indoor  
tanning. The final logistic regression 
model allowed for the examination of  
the strength of the association between 
variables (or groups of variables) and 
indoor tanning when interacting. 

A limitation of this study is that the YHS 
was not completed by 27% of eligible 
schools and 33% of Grade 7 to  
12 Manitoba students. Most of the schools 
not represented were independent schools 
(not within a school division), Hutterite 
schools and First Nations schools. Many 
of these are within very small communi-
ties likely without access to indoor tan-
ning equipment. However, many of these 
schools did participate. We examined the 
extent of similarity between schools  
by applying the logistic generalized  
estimating equation GEE model to the  
student data. The intra-class correlation 
within schools was very low (< 0.01 for 
male students and 0.03 for female  
students), suggesting that multilevel  
modelling was not necessary. 

An additional limitation was that the YHS 
was not completed by adolescents who 
were not enrolled in school or in atten-
dance when the questionnaire was imple-
mented. It is likely that adolescents who 
were absent are more likely to be older 
and more likely to engage in risk 
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behaviours. As older age and risk behav-
iours are associated with indoor tanning, 
the non-participation of these students 
would actually suppress indoor tanning 
prevalence. It is impossible to know the 
exact effect of this limitation upon  
the results. 

As the YHS relies on self-reporting, the 
findings may be subject to recall bias and 
response bias. 

Finally, the YHS’s time and space con-
straints led to the omission of questions 
that contribute to a greater understanding 
of who and why adolescents are tanning 
indoors, such as skin tone, attitudes or 
beliefs. Only one question determined the 
prevalence of indoor tanning (ever use of 
indoor tanning equipment) and there 
were no measures of the frequency of 
indoor tanning. Similarly, all questions 
about food and drink consumption were 
based on “yesterday’s” consumption,  
substance use was based on behaviours 
from the “past month (30 days)” and 
physical activity was based on the “past 
week.” These time spans are used as a 
proxy for regular habits. There is a risk 
that participants’ behaviours reported are 
not representative of their regular habits.

Conclusion

This research highlights the significance 
of appearance enhancement and risk 
behaviours, and suggests that both  
individual characteristics and social  
influence contribute to indoor tanning.

Since these indoor tanning data were  
collected, most provinces, including 
Manitoba, have put into force legislation 
prohibiting the sale of indoor tanning to 
adolescents younger than 18 years. This 
legislation should limit access during a 
critical time, reducing the likelihood of 
initiating indoor tanning later in life. 
However, this research can be applied to 
design interventions targeting adults who 
choose to use indoor tanning equipment. 

With a greater knowledge of adolescents’ 
behaviours, policy makers, health practi-
tioners, health promotion staff, parents 
and educators are better equipped to iden-
tify and discuss opportunities to improve 

adolescent and overall health. Although the 
landscape of indoor tanning is changing 
with current shifts in policy and aware-
ness, continued work is needed to address 
positive attitudes towards a tanned 
appearance and the underlying reasons 
for adolescents’ risk behaviours.
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