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ABSTRACT

Objective: The study aims to identify the prevalence of use of tobacco products by the
LGBT population (lesbians, gays, bisexuals, transvestites, transsexuals, transgenders) in
Brazil, the users’ profile and associations between tobacco use and social and behavioral

variables.

Methodology: The study used data from a representative nationwide household survey
of the Brazilian population aged 12-65 years — the first one to address the issue of sexual
orientation/gender identity. The study sample consisted of 15,801 individuals. Social and
behavioral characteristics and the use of tobacco products were compared according to
sexual orientation/gender identity. Multivariate logistic model was constructed to assess
the association between tobacco use and sexual orientation/gender identity, as well as

models stratified by heterosexuals and LGBT.

Results: Prevalence of any tobacco product use was 44.68% among LGBT and 17.02%
among heterosexual population. Waterpipe use was ~8 times higher for LGBT than for
heterosexuals (13.50% vs. 1.55%). LGBT tobacco users were younger and more
schooling than heterosexual tobacco users. After adjusting for social and behavioral
variables, multivariate model showed that LGBT individuals were 150% more likely to
use tobacco products than heterosexuals (AOR: 2.52; 95%CI:1.61-3.95). In the model for
the LGBT population, schooling, alcohol consumption, illicit drug consumption,

violence, and anxiety/depression were significantly associated with tobacco use.

Conclusion: Prevalence of tobacco use among LGBT was higher than among
heterosexual, and the profile of tobacco users differed between them. It is urgent to
monitor health issues in the LGBTQIA+ population in Brazil and to adopt tobacco control

strategies for this group.
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Strenghts and limitations of this study

- The study yielded unprecedented data on tobacco use in the Brazilian LGBT population,
contributing to the elaboration of tobacco control measures, strategies, and policies in this

population.

- The study used data from the first representative nationwide survey in Brazil to address

the issue of sexual orientation/gender identity.

- The LGBT (or its variations) group encompasses subgroups with highly distinct
characteristics, experiences and particular issues related to their orientation or identity.
Thus, treating all these subgroups as a single category reduces the fact that these

differences may impact smoking differently.
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INTRODUCTION

Smoking is considered a pandemic and thus a serious global public health
problem, confronted in Brazil through coordinated and structured actions since the 1980s.
This work was strengthened later by ratification of the World Health Organization’s
Framework Convention on Tobacco Control, the first international public health treaty,
which contains comprehensive measures in different areas focused on the reduction of

tobacco supply and demand.[1]

However, there are still numerous challenges for tobacco control in Brazil and the
world [2,3]. Despite the significant reduction in the prevalence of Brazilian smokers in
recent years in the general population, from 34.8% in 1989 to 12.8% in 2019[4,5],
smoking affects population groups unequally. According to the National Health Survey
0f2019, the prevalence of tobacco use varied according to sex (men: 16.2% [95%CI 15.6-
16.9] vs. women: 9.8% [95%CI 9.4-10.3]) and schooling (none or incomplete primary

17.6% [95%CI 16.9-18.4] vs. university 7.1% [95%CI 6.4-7.8]).[5]

Especially in the case of specific populations such as sexual and gender minorities
(e.g., lesbians, gays, bisexuals, transsexuals, transvestites, transgenders, queers, intersex,
asexuals, and others, combined in the LGBTQIA+ and other variations), the issue appears
to be more serious, since published studies with data from other countries [6-8] and rare

Brazilian studies point to higher consumption of tobacco products in this group. [9-11]

This scenario is aggravated by other variables associated with the LGBTQIA+
population, such as higher prevalence of health problems when compared to the general
population. [12-14;11] This population also encounters greater difficulty in accessing
health services, due to a series of factors, including prejudice, discrimination, and

disinformation. [15-17]
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Another key point is the tobacco industry’s approach to this group through
supposed corporate social responsibility actions and other forms of promoting tobacco
products.[18-22] There is little material (especially peer-reviewed articles) on the topic
in Brazil, which ends up appearing through news in the mass media, intermittently, as in
the case of the tobacco industry’s sponsorship of the LGBT Parade in Sdo Paulo in 2019,

and participation in human resources forums that address the issue of diversity.[23-25]

It is thus essential to shed light on smoking prevalence in the LGBTQIA+
population in Brazil, including both epidemiological indicators and an in-depth
understanding of the phenomenon. Data such as prevalence, factors associated with
different consumption patterns, and the profile of users in this specific group compared
to the general population are necessary for orienting prevention and control measures as

well as for backing the creation of public policies targeted specifically to this group.

Brazil lacks data and information on this population from comprehensive and
representative national surveys. In addition, most of official health and social data
collection instruments in Brazil do not have fields for identifying the LGBTQIA+

population.

The current study aims to know the prevalence of use of various tobacco products
in the Brazilian LGBT population, using a comprehensive and nationally representative
survey, as well as the profile of these users and possible associations between tobacco use

and other variables.

METHODOLOGY

The data analyzed in this study are from the 3" Brazilian Household Survey on

Substance Use (BHSU-3), a representative nationwide survey of the Brazilian population
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aged 12 to 65 years. A multistage stratified cluster sampling plan was used, including all
27 state capitals, in addition to small, medium, and large cities from Brazil's five
geographic regions, considering both the urban and rural areas. Data were collected from
May to December 2015, obtaining a total of 16,273 complete interviews in 351

municipalities. Further details on the survey can be found in a specific publication.[26]

This was the first time in Brazil that a representative nationwide survey obtained
data about the LGBTQIA+ population. The variable that allowed identification of this
population was obtained with the question: “Do you consider yourself...”, with the
following options: “heterosexual”, “homosexual (gay or lesbian)”, “bisexual”,
“transsexual, transvestite, transgender”, “other”, “don’t know”, or “prefer not to answer”.
This question ended up encompassing two distinct conceptual groups: sexual orientation
(which would include options such as heterosexual, homosexual, or bisexual, among
others not included) and gender identity (which would include options such as
transsexual, transvestite, and transgender), and other definitions not included as options
(e.g., cisgender woman or man, nonbinary, among others). Nevertheless, given the low
prevalence of some categories in the sample, we opted to create a dichotomous variable
called sexual orientation/gender identity, where one of the categories was “heterosexual”
(n=15,641) and the other was “LGBT”, which included homosexuals, bisexuals,
transsexuals, transvestites, and transgenders (n=160). Individuals that reported “other”

(n=1), “don’t know” (n=428), or “prefer not to answer” (n=43) were excluded from the

analysis. The analyses presented here thus refer to a sample of 15,801 individuals.

Prevalence rates were estimated for use of tobacco products in the 12 months prior
to the interview, with the respective 95% confidence intervals, for each of the following
products: industrialized cigarettes, cigars, cigarillos, pipes, clove or kretek cigarettes,

straw or hand-rolled cigarettes, waterpipes, smokeless tobacco (chewing tobacco, snuff),
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and electronic cigarettes. A variable was also constructed on the use of any tobacco
product among those described above, as well as on smoked tobacco products alone
(excluding chewing tobacco and snuff from the analysis). These prevalence rates were
calculated for the general population and stratified between heterosexuals and LGBT, and
the groups’ comparison was based on overlapping versus no overlapping of the

confidence intervals.

The principal outcome was defined in the subsequent analyses as the use of any
tobacco product in the 12 months prior to the interview. The sociodemographic and
behavioral characteristics of heterosexual and LGBT individuals were compared
according to use or nonuse of tobacco products, namely: age group (12 to 24, 25 to 34,
35 to 65 years), sex (male or female), having a steady/stable partner, schooling (primary
or less, secondary, university [incomplete or complete]), religion, alcohol consumption
(at least one dose in the 12 months prior to the interview), illicit drug consumption (use
of at least one illicit drug in the 12 months prior to the interview), having been the victim
of violence in the 12 months prior to the interview, and depression or anxiety (self-report

of diagnosis by a health professional).

A multivariate logistic model was constructed to assess the association between
tobacco use in the 12 months prior to the survey and sexual orientation/gender identity,
adjusting for the above-mentioned social and behavioral variables. We also calculated
multivariate logistic models stratified between heterosexuals and LGBT to assess how
the use of tobacco products was associated with such social and behavioral variables for
each of these subgroups. For all the models, we present the adjusted odds ratios and their

respective 95% confidence intervals.

All the analyses were performed in the R software version 4.0.3 using the “survey”

and “srvy” packages to take the complex sampling design into account. [27]
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The survey was conducted by the Oswaldo Cruz Foundation (FIOCRUZ) and
financed by the Brazilian National Secretariat for Drug Policies (SENAD). The study

protocol was approved by the Institutional Review Board of the Joaquim Venancio

Polytechnic Health School/FIOCRUZ (CAAE #35283814.4.0000.5241).

Patient and Public Involvement: Patients or the public were not involved in the design,

or conduct, or reporting, or dissemination plans of our research.

RESULTS

Social and behavioral characteristics of the general population according to sexual

orientation/gender identity

Considering the population, independently of tobacco use, differences were
observed between heterosexuals and LGBT in relation to all the target social and
behavioral characteristics except for depression/anxiety (Table 1). In the LGBT
population, compared to heterosexuals, there were higher proportions of males (61.90%
[95%CI: 52.89-70.90] vs. 48.45% [95%Cl: 48.26-48.64]), individuals without a
steady/stable partner (62.33% [95%CI: 53.43-71.23] vs. 38.75% [95%CI: 37.53-39.96)),
with university schooling (41.95% [95%CI: 32.98-50.91] vs. 16.62% [95%CI: 15.41-
17.82]), that consumed alcohol (73.22% [95%CI: 64.39-82.05] vs. 42.94% [95%CI:
41.61-44.27]), that consumed illicit drugs (22.97% [95%CI: 15.50-30.45] vs. 3.06%
[95%CI: 2.63-3.49]), and that had been victims of violence in the 12 months prior to the
interview (18.20% [95%CI: 10.21-26.19] vs. 6.39% [95%CI: 5.80-6.96]). Meanwhile,
there was a lower proportion of persons aged 35 to 65 years among LGBT (28.73%
[95%CI: 21.58-35.88]) than among heterosexuals (51.76% [95%CI: 51.56-51.95]), and

this difference was statistically significant. (Table 1).

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid
* (s3gv) Inauadns juswaublasug


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 32

* (s3gv) Inauadns juswaublasug

e

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid


http://bmjopen.bmj.com/

Page 11 of 32

oNOYTULT D WN =

BMJ Open

o} 6L8‘pn|ou! “ybliAdoo Aq |

2T UuoBe/590-220z-uadolwg,

Table 1: Profile of the population according to sexual orientation/gender identity and consumption of toBacee products in the 12 months prior to
the survey. Brazil, 2015
LGBT Heterofgxyals
Use tobacco products Don’t use tobacco Total Use tobacco products Don’t use @lﬁégo Total Total
products produetgd
o 95%CI o 95%CI o 95%CI o 95%CI o : © N 95%CI o 95%CI
% LL UL % LL UL & LL UL % LL UL % LLp @ UL % LL UL % LL UL
Sex =20
Male 68.41 5583 81.00 56.64 4426  69.01 61.90 52.89 70.90 58.59 5639 60.79 46.37 45.82 Eg‘% 48.45 4826  48.64 48.58 4842 4874
Female 31.59 19.00 44.17 4336 3099 55.74 38.10 29.10 47.11 4141 3921 43.61 53.63 53.1§ (C/) 3.16 51.55 5136  51.74 5142 5126 51.58
Age 50
12 to 24 years 24.13 1198 36.28 30.79 17.61 4397 27.81 1859 37.03 2022 17.88 22.56 29.50 29.0% Qﬁ99 27.92 27771  28.13 2792 27.73 28.11
25 to 34 years 5241 3849 6632 3622 2373 4872 4345 3426 52.64 19.87 18.16 21.58 2041 20.03048.77 2032 20.17 2047 20.55 2042  20.67
35 to 65 years 2346 1421 32.72 3299 2211  43.87 28.73 21.58 35.88 5991 57.60 62.21 50.09 49.(@- Eﬂ}.56 51.76  51.56  51.95 51.53 5135 51.71
Steady/stable N
partner =R 3
Yes 3331 1993 46.68 41.19 29.03 5336 37.67 2877 46.57 60.97 5839 63.55 6131 60.08° 36159 6125  60.04 6247 61.02 59.80 62.24
No 66.69 5332  80.07 58.81 46.64  70.97 62.33 5343 71.23 39.03 3645 41.61 38.69 37.3?%32‘97 3875  37.53  39.96 3898 37.76  40.20
Schooling - =
Primary or less 19.70 820 31.20 13.05 407 22.03 16.02  8.79 23.26 55.54 52.83 58.26 42.64 41.0% 8.25 4484 4331  46.37 4456  43.03  46.09
Secondary 3477 22.06 47.48 4790 3557  60.23 42.03 3299 51.07 31.85 29.40 34.30 39.92 3852 43.29 3854 3729  39.80 38.58 3733 39.83
University 4553 32.03 59.03 39.05 2697 51.13 4195 3298 5091 12.61 10.89 14.33 17.44 16.1%- @.75 16.62 1541 17.82 16.86 15.66 18.07
Religion =
No 2227 10.52 34.03 2076 9.96  31.56 2144 1322 29.65 13.63 11.85 1541 7.48 6.@% §.30 8.52 7.72 9.32 8.65 786 9.44
Yes 77.73 6597 89.48 79.24 68.44  90.04 78.56 7035 86.78 86.37 84.59 88.15 92.52 9110 34 91.48  90.68  92.28 91.35 90.56 92.14
Alcohol 2 8
consumption* n i
Yes 85.76 7535 96.16 63.10 50.06  76.14 73.22 6439 82.05 67.14 6471 69.57 3797 3658 3837 4294  41.61 4427 4323 4191 44.56
No 1424 384 24.65 36.90 2386  49.94 26.78 17.95 35.61 32.86 3043 35.29 62.03  60.65 6'(3_..42 57.06 5573 5839 56.77 5544  58.09
Consumption of any - c
drug* o 3
Yes 3526 2251 48.01 13.05 518 2093 2297 1550 3045 11.50  9.77 13.23 133 0.8 67 3.06 2.63 3.49 325 282 3.69
No 64.74 5199 77.49 86.95 79.07  94.82 77.03  69.55 84.50 88.50 86.77 90.23 98.67 98.3 99,02 96.94  96.51 97.37 96.75 9631 97.18
Victim of violence* o g
Yes 2830 14.41 42.19 10.05 194 18.16 1820 10.21 26.19 1090 9.12 12.68 547 48 @05 6.39 5.80 6.98 6.50 590  7.11
No 71.70 57.81 85.59 89.95 81.84  98.06 81.80 73.81 89.79 89.10 87.32 90.88 94.53 93.9{3 12 93.61  93.02 9420 93.50 92.89 94.10
Depression/Anxiety >
Yes 27.56 15.66 39.45 1271 331  22.11 19.34  11.78 26.90 2229 20.16 2442 14.65 13.53 %.77 15.95 14.87 17.04 1599 1491 17.06
No 7244 60.55 84.34 8729 77.89  96.69 80.66 73.10 88.22 77.71 7558 79.84 8535 84.23 §8.47 84.05 8296  85.13 84.01 8294 85.09
o
Notes: *In the 12 months prior to the survey; 95%CI: 95% confidence interval; LL: lower limit of 95%CI; UL: upper limit of 95%CI @
LGBT includes homosexuals, bisexuals, transvestites, and transsexuals g
@
2
©
=3
=
c
)
o
o
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Social and behavioral characteristics of tobacco users according to sexual

orientation/gender identity

Independently of sexual orientation/gender identity, most individuals that used
tobacco products were males. In the population that had used tobacco products in the 12
months prior to the survey, most LGBT individuals were from the younger age groups
(i.e., 12 to 34 years), while heterosexuals were mostly over 35 years. There was also a
statistically significant difference in schooling: among LGBT persons that consumed
tobacco products, 34.77% (95%CI: 22.06-47.48) had studied up to secondary school and
45.53% (95%CI: 19.32-36.29) had complete/incomplete university degree, while most
heterosexual users had less schooling, with 55.54% (95%CI: 52.83-58.26) having studied
complete primary school or less and only 12.61% (95%CI:10.89-14.33) had
complete/incomplete university degree. Meanwhile, among tobacco users there was a
lower proportion of LGBT with a steady/stable partner (33.31%, 95%CI: 19.93-46.68),

compared to heterosexuals (60.97%, 95%CI: 58.39-63.55) (Table 1).

The prevalence rates of LGBT smokers that consumed alcohol and illicit drugs
(85.76% [95%CI:75.35-96.16] and 35.26% [95%CI: 22.51-48.01], respectively) were
higher than the prevalence rates among heterosexual smokers (67.14% [95%CI: 64.71-
69.57] and 11.50% [95%CI: 9.77-13.23], respectively). The proportion of LGBT tobacco
users that reported having been victims of violence was also significantly higher than
among heterosexual users (28.30% [95%CI: 14.41-42.19] vs. 10.90% [95%CI: 9.12-

12.68]) (Table 1).
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Use of tobacco products in the 12 months prior to the survey according to sexual

orientation/gender identity

The prevalence of use of any tobacco product in the LGBT population was 44.68%

(95%CI: 35.13-54.23), significantly higher than in the heterosexual population (17.02%;

95%CI: 16.19-17.85). The prevalence of use of industrialized cigarettes in the LGBT

population was 39.53% (95%CI: 29.85-49.20), significantly higher than the prevalence

among heterosexuals (15.10%; 95%CI: 14.32-15.88). (Table 2).

Table 2: Prevalence of use of tobacco products in the 12 months prior to the survey

according to sexual orientation/gender identity. Brazil, 2015

LGBT Heterosexuals Total
95%CI 95%Cl1 95%Cl1
% Y% %
LL UL LL UL LL UL
Any tobacco product 44.68 35.13 54.23 17.02 16.19 17.85 17.29 1646 18.11
Smoked tobacco products || 44.68 35.13 54.23 16.84 16.01 17.66 17.11 1629 17.92
Industrialized cigarettes || 39.53 29.85 49.20 15.10 1432 15.88 1534 1456 16.11
Straw cigarettes | 6.04 129 10.78 3.84 332 437 3.86 334 439
Waterpipe 13.50  7.21 19.78 1.55 1.19  1.90 1.66 131 2.02
Kretek cigarettes 833 3.58 13.08 085 0.65 1.04 092 072 1.12
Smokeless tobacco (chewing tobacco, snuff) | 0.52 0.00 1.54 0.64 045 0.82 0.63 045 0.82
Cigars 346 000 741 0.58 043 0.73 0.61 046 0.76
Electronic cigarettes 2.88 027 549 040 024 0.55 042 027 0.57
Cigarillos 1.57 0.00 3.16 033 023 043 034 024 045
Pipe 1.67 0.00 3.81 028 0.19 0.36 029 020 0.38

Notes: 95%CI: 95% confidence interval; LL: lower limit of 95%CI; UL: upper limit of 95%CI
LGBT includes homosexuals, bisexuals, transvestites, and transsexuals

In the LGBT population, the prevalence of waterpipe smoking was 8 times higher

than the estimated prevalence among heterosexuals (13.50% [95%CI: 7.21-19.78] vs.

1.55% [95%CI: 1.19-1.90]). There was also a statistically significant difference in the
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prevalence of kretek cigarette smoking between LGBT persons (8.33%; 95%CI: 3.58-
13.08) and heterosexuals (0.85%; 95%CI: 0.65-1.04). Cigars, electronic cigarettes, and
pipes showed prevalence less than 1% in the general population, but in all these cases,
the point prevalence rates among LGBT persons were higher than among heterosexuals,

but without statistical significance. (Table 2).

Prevalence of use of tobacco products in the 12 months prior to the survey according

to social and behavioral characteristics and sexual orientation/gender identity

Prevalence of smoking among LGBT persons was statistically higher than among
heterosexuals in both sexes and in all age groups and schooling levels, and was also higher
among individuals that consumed alcohol, that reported having been victims of violence,
and with a reported diagnosis of depression/anxiety (Table 3). Prevalence of smoking
increased proportionally with age among heterosexuals, with 12.32% (95%CI: 10.68-
13.96) in the 12 to 24 year group, 16.64% (95%CI: 15.00-18.28) in the 25 to 34 year
group, and 19.70% (95%CI: 18.61-20.78) in the group 35 to 65 year group, but the same
was not observed among LGBT persons: (20.24% [95%CI: 11.41-29.06], 27.36%

[95%CI: 19.74-34.98], and 24.55% [95%CI: 19.77-29.34], respectively) (Table 3).
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Table 3: Prevalence of use of tobacco products in the 12 months prior to the survey
according to sexual orientation/gender identity and other characteristics. Brazil, 2015

LGBT Heterosexuals Total
95%CI1 95%CI 95%CI
% — % %
LL UL LL UL LL UL

Total 44.68 35.13 54.23 17.02 16.19 17.85 17.29 16.46 18.11
Sex

Male 49.38 36.93 61.83 20.58 19.23 21.92 2094 19.59 22.28

Female 37.04 23.18 50.89 13.67 12.75 14.59 13.84 1293 14.75
Age

12 to 24 years 38.76 18.93 58.59 12.32 10.68 13.96 12.58 10.95 14.20

25 to 34 years 53.88 39.09 68.67 16.64 15.00 18.28 17.41 15.78 19.03

35 to 65 years 36.48 23.85 49.12 19.70 18.61 20.78 19.79 18.71 20.87
Steady/stable partner

Yes 39.50 25.06 53.94 16.94 1586 18.01 17.07 16.00 18.14

No 47.80 35.13 60.48 17.14 1590 18.38 17.62 16.36 18.87
Schooling

Primary or less 5494 3048 79.41 21.08 19.75 2241 21.20 19.87 22.53

Secondary 3695 23.07 50.84 14.06 12.85 15.27 14.30 13.08 15.52

University 48.49 3445 62.54 1291 11.27 14.55 13.77 12.12 1542
Religion

No 46.42 25.72 67.12 2721 24.02 30.40 27.67 24.53 30.81

Yes 4420 33.75 54.65 16.07 15.21 16.92 16.30 1545 17.15
Alcohol consumption*

Yes 5232 41.44 63.20 26.61 25.15 28.06 27.03 25.59 2847

No 23.77 6.83 40.71 9.80 8.97 10.63 9.86  9.03 10.70
Consumption of any illicit drug*

Yes 68.56 51.98 85.15 63.97 56.89 71.04 64.28 57.53 71.04

No 37.55 26.78 48.32 15.53 14.75 16.32 15.70 14.92 16.49
Victim of violence*

Yes 69.46 48.04 90.88 29.02 24.84 33.20 30.12 26.00 34.24

No 39.16 28.73 49.59 16.20 1538 17.01 16.39 15.58 17.21
Depression/Anxiety

Yes 63.65 41.47 85.83 23.77 21.56 25.98 2424 22.01 2647

No 40.13 29.94 50.31 15.73 14.88 16.58 1596 15.12 16.80

Notes: *In the 12 months prior to the survey; 95%CI: 95% confidence interval; LL: lower limit of 95%CI; UL: upper limit

0f 95%CI
LGBT includes homosexuais, bisexuals, transvestites, and transsexuals
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Neither LGBT persons nor heterosexuals showed a statistically significant
difference in prevalence of smoking according to presence of a steady/stable partner, but
prevalence of smoking among LGBT persons was significantly higher than among

heterosexuals for both types of partner status (Table 3).

Among heterosexuals, the prevalence of smoking decreased as schooling
increased and was higher among individuals with primary schooling or less (21.08% [IC
95%: 19.75-22.41]) and lower among those that had finished university (12.91% [95%CI:

11.27-14.55]). The same pattern was not seen in the LGBT population (Table 3).

Higher prevalence rates of smoking were seen in persons that had consumed
alcohol in the previous 12 months, compared to non-consumers, both in the LGBT
population (52.32% [95%CI: 41.44-63.20] vs. 23.77% [95%CI: 6.83-40.71]) and among
heterosexuals (26.61% [95%CI: 25.15-28.06] vs. 9.80% [95%CI: 8.97-10.63])); the same
was true for those who had used illicit drugs in the previous 12 months compared to those
who had not, both in the LGBT population (68.56% [95%CI: 51.98-85.15]) vs. 37.55%
[IC95%: 26.78-48.32]) and among heterosexuals (63.97% [95%CI: 56.89-71.04] vs.

15.53% [95%CI: 14.75-16.32]).

As observed among heterosexuals, prevalence of smoking in the LGBT
population was higher in those who had suffered violence in the 12 months prior to the
interview (69.46%; 95%CI: 41.47-85.83), compared to those who had not (39.16%;
95%CI: 28.73-49.59), and among those with diagnosis of depression and/or anxiety
(36.65%; 95%CI: 41.47-85.83) compared to those without such a diagnosis (40.13%;
95%CI: 29.94-50.31). However, although these differences exceeded 30 and 20

percentage points, respectively, they were not statistically significant.
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Among LGBT persons, no statistically significant difference was seen in
prevalence of smoking between those without and without a religion, contrary to
heterosexuals, in whom prevalence of smoking was higher among those without a religion
(27.21% [95%CI: 24.02-30.40]) compared to those with a religion (16.07% [95%CI:

15.21-16.92)).

Models

The multivariate model for the general population showed that, after adjusting for
other sociodemographic and behavioral variables, LGBT persons were 150% more likely
to use tobacco products when compared to heterosexuals (AOR: 2.52; 95%CI: 1.61-3.95)

(Table 4).

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inauadns juswaublasug

e


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Table 4: Factors associated with the use of tobacco product in the 12 months prior to the
survey. Brazil, 2015

Total Heterosexuals LGBT
95%CI p 95%CI p 95%CI p
AOR AOR AOR
LL uL Value LL uL Value LL uL Value
Sexual orientation/
gender identity
Heterosexual 1.00 - - - - - - - - - - -
LGBT 252 1.61 395 <0.001 - - - - - - - -
Sex
Male 1.36 122 1.53 <0.001 1.36 121 1.52 <0.001 1.64 059 457 0352
Female 1.00 - - - 1.00 - - - 1.00 - - -
Age
12 to 24 years 1.00 - - - 1.00 - - - 1.00 - - -
25 to 34 years 1.61 130 2.01 <0.001 1.59 127 199 <0.001 239 083 692 0.114
35 to 65 years 2.12 176 255 <0.001 213 1.76  2.57 <0.001 1.03 033 325 0.956
Steady/stable partner
Yes 1.00 - - - 1.00 - - - 1.00 - - -
No 129 1.14 147 <0.001 129 1.14 147 <0.001 1.13 043 294 0.810
Schooling
Primary or less 2.70 226 3.23 <0.001 2.69 224 322 <0.001 453 1.14 18.04 0.037
Secondary 1.50 1.24 1.81 <0.001 149 123 1.81 <0.001 1.13 038 3.37 0.828
University 1.00 - - - 1.00 - - - 1.00 - - -
Religion
No 1.00 - - - 1.00 - - - 1.00 - - -
Yes 0.64 0.52 0.78 <0.001 0.63 0.51 0.77 <0.001 1.47 046 471 0.519
Alcohol consumption*
Yes 326 287 3.70 <0.001 325 286 3.70 <0.001 294 1.04 829 0.046
No 1.00 - - - 1.00 - - - 1.00 - - -
Consumption of any
illicit drug*
Yes 726 5.16 10.20 <0.001 748 525 10.65 <0.001 435 1.20 15.80 0.030
No 1.00 - - - 1.00 - - - 1.00 - - -
Victim of violence*
Yes 1.65 133 2.04 <0.001 1.62 130 2.02 <0.001 3.55 1.05 11.99 0.046
No 1.00 - - - 1.00 - - - 1.00 - - -
Depression/Anxiety
Yes 1.73 149 2.00 <0.001 1.72 148 1.99 <0.001 320 1.10 9.36 0.038
No 1.00 - - - 1.00 - - - 1.00 - - -

Notes: *In the 12 months prior to the survey;

AOR: adjusted odds ratio; 95%CIL: 95% confidence interval; LL: lower limit of 95%CIL; UL: upper limit of 95%CI
LGBT includes homosexuals, bisexuals, transvestites, and transsexuals
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In the multivariate model exclusively for heterosexuals, all the variables analyzed
were associated significantly with the outcome. For the LGBT group model, the odds
ratio only showed statistically significance for the variables schooling, alcohol
consumption, illicit drug consumption, violence, and anxiety/depression, and the

direction of these associations remained the same for the two population groups.

DISCUSSION

This study presents nationally representative data on the Brazilian LGBT
population and points to higher prevalence of smoking in this population, when compared
to heterosexuals, corroborating findings from studies with similar characteristics in other

countries. [9-11]

According to the current study’s findings, LGBT tobacco users are mostly
younger, more schooling, and with a lower proportion of persons with steady/stable
partners, which distinguishes them from heterosexual tobacco users or smokers in general
in Brazil, but similar to the profile of users of electronic smoking devices and waterpipe
with regard to age and schooling.[28] Their profile was also similar to the general
population of smokers, the majority of whom were males, but they showed higher
prevalence rates of alcohol and illicit drug consumption. This information is relevant for
proposing tobacco control measures targeted to LGBTQIA+ groups, both for prevention

of smoking initiation and for smoking cessation.

Analyzing the prevalence of use of single tobacco products (i.e., separately for
various products), we found higher prevalence of the use of nearly all types of products

in the LGBT population when compared to the total population and heterosexuals.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inauadns juswaublasug

e


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Various recent studies have reported the use by LGBTQIA+ groups of so-called
alternative tobacco products, or other tobacco products, generally meaning products other
than industrialized cigarettes. [29-31] Such use can occur concurrently (use more than
one tobacco product), or as already reported, the concurrent use of other products such as
alcohol and illicit drugs in this population, [31-36] which was also seen in the current

study.

The prevalence of use of electronic cigarettes, waterpipe, and straw cigarettes in
the Brazilian population over 15 years of age remains low according to comprehensive
population surveys. [28,37] However, an increase has been observed in these prevalence
rates in recent years. It is also worthy of note that use of electronic cigarettes and
waterpipe is higher among younger individuals with more schooling and who reside in
the states of the Midwest, South, and Southeast regions of the country.[28] In the case of
straw cigarettes, although consumption is higher in persons 25 years or older living in
rural areas, there was a decrease in this group and an increase in younger individuals and

residents of urban areas.[37.38]

The increase in the use of these products in the Brazilian population, especially
young people, is an important challenge to be faced by the country’s tobacco control
efforts. However, there are still no published data that allow assessing a possible increase
of smoking in the LGBTQIA+ population, since information on sexual orientation and
gender identity is not normally collected or published especially in surveys with

representative samples of the population, as mentioned above.

Electronic Nicotine Delivery Systems (ENDS), which included electronic
cigarettes and heated tobacco products, have their commercialization, importation, and

advertising banned in Brazil by the National Health Regulatory Agency (ANVISA).[39]
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However, the news story on the tobacco industry’s sponsorship of the LGBTQIA+ Parade
in 2019, cited above, mentions heated tobacco products, even quoting the brand name and
referring readers to the company’s website for more information.[40] In other words, the
story featured both news and advertising, mixing a purported corporate social

responsibility measure with publicity for a new product in this population group.

The tobacco industry uses a series of promotional strategies for its products,
meanwhile garnering support from strategic groups and persons such as legislators and
opinion-makers.[41,42] Corporate social responsibility, [43] which includes an approach
to minority groups, has been documented in other studies, not only in relation to sexual
minorities, but also blacks and indigenous peoples.[20,44,45] There are also numerous
reports and extensive evidence that the tobacco industry promotes its products in the
LGBTQIA+ population, for example through the inclusion of videos and advertising in
various media.[19,21,22] There is thus a need for more research and studies to assess the
hypothesis that such approaches partly explain the higher tobacco use observed in this

population.

The study indicated that having a religion was a protective factor against tobacco
use in heterosexuals and the general population, but not in the LGBT population.
Published paper with data from a longitudinal study in the United States reported that
young members of sexual minorities suffer intolerance and oppression by some religious
denominations, which may help explain the fact that having a religion does not have the

same beneficial effect in this population.[46]

Alcohol and illicit drug consumption, history of victimization from violence, and
a diagnosis of depression or anxiety by a health professional were associated with higher

prevalence of smoking in the LGBT population. Blosnich et al.[47], in a systematic
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review of the etiology of the disparity in tobacco use among sexual minorities, discuss
the existence of two groups in which factors related to higher smoking prevalence in the
LGBTQIA+ population could be classified: those exclusive to this population, such as
homophobia, reaction to the disclosure of their sexual orientation, and identification with
subgroups belonging to sexual minorities; and others that are common to the general
population but with higher rates in the LGBTQIA+ population, including alcohol and
illicit drug use, violence, and mental disorders. In the current study, despite similarities
in factors common to the general population, it was not possible to find a significant

difference in magnitude.

The article by Blosnich et al. [47] is still the most extensive review of factors that
may explain smoking prevalence in the LGBTQIA+ population. Recent reviews were
performed in specific sub-identities within this population, which may help elucidate the
topic, since the subgroups have distinct characteristics, as in the case of transgenders and

bisexuals. [8,48] However, such reviews have not addressed etiological factors in depth.

Notwithstanding the topic’s importance, we highlight a limitation to the study,
namely a factor that was not explored (indeed, that was impossible to explore) but that is
highly relevant, the understanding that the acronym LGBTQIA+ (or its variations)
encompasses different groups related to sexual orientation and gender identity. In fact,
the acronym combines subgroups with highly distinct characteristics and experiences and
particular issues inherent to their orientation or identity. Thus, treating all these subgroups
as a single category reduces the fact that these differences may impact smoking
differently, including the way it is manifested. An example involves studies that address
specific groups within the LGBTQIA+ population, such as studies on transgenders or
lesbians, or even those that manage to stratify their analyses within some subcategory of

this larger acronym. [6-8,10,49,50]
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Another limitation is a possible classification error in the sexual
orientation/gender identity variable (e.g., a transgender person self-identified as
heterosexual). Since the issue is sensitive, there will always be the possibility of
classification error, especially in surveys using face-a-face questionnaires or
interviews.[51] However, the fact that this is an unprecedented nationwide survey on this
topic - that has received relatively little attention in Brazil - overrides these possible

limitations.

There is still a gap in the determinant factors underlying this association or that
can help understand it better. There is also a need for studies that better explore a possible
explanatory or causal model for such higher prevalence rates in the consumption of

tobacco by the LGBTQIA+ population.

Based on the above, it is urgent to obtain data that characterize the LGBTQIA+
population with all its diversity through large population-based studies, as well as to
intensify health studies in this group. Meanwhile, in addition to future studies, the data
presented here provide potential backing for immediate policies and actions to protect
this population from smoking and its associated harms and risks. In addition to the
characteristics of this group as a whole, policies and measures should take those who
smoke into account in order to communicate and act more effectively to reverse this

situation.
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ABSTRACT

Objective: The study aims to identify the prevalence of use of tobacco products by Sexual
and Gender Minorities (SGM) in Brazil, the users” profile, and associations between

tobacco use and social and behavioral variables.

Methodology: The study used data from a representative nationwide household survey
of the Brazilian population aged 12-65 years — the first one to address the issue of sexual
orientation/gender identity. The study sample consisted of 15,801 individuals. Social and
behavioral characteristics and the use of tobacco products were compared according to
sexual orientation/gender identity. A multivariate logistic model was constructed to
assess the association between tobacco use and sexual orientation/gender identity, as well

as models stratified by SGM and non-SGM.

Results: Prevalence of any tobacco product use was 44.7% among SGM and 17.0%
among non-SGM. Waterpipe use was ~8 times higher for SGM than for non-SGM (13.5%
vs. 1.6%). SGM tobacco users were younger and had more schooling than non-SGM
tobacco users. After adjusting for social and behavioral variables, the multivariate model
showed that SGM were 150% more likely to use tobacco products than non-SGM (AOR:
2.52; 95%CI:1.61-3.95). In the model for SGM, schooling, alcohol consumption, illicit
drug consumption, violence, and anxiety/depression were significantly associated with

tobacco use.

Conclusion: Prevalence of tobacco use among SGM was higher than among non-SGM,
and the profile of tobacco users differed between them. It is urgent to monitor health

issues in SGM in Brazil and to adopt tobacco control strategies for this group.

Keywords: LGBT; sexual minorities; gender minorities; tobacco use
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Strengths and limitations of this study

- The study yielded unprecedented data on tobacco use by Brazilian SGM, contributing

to the elaboration of tobacco control measures, strategies, and policies in this population.

- The study used data from the first representative nationwide survey in Brazil to address

the issue of sexual orientation/gender identity.

- The term SGM encompasses subgroups with highly distinct characteristics, experiences,
and particular issues related to their orientation or identity. Thus, treating all these
subgroups as a single category overlooks the fact that these differences may impact

smoking differently.
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INTRODUCTION

Smoking is considered a pandemic and thus a serious global public health
problem, confronted in Brazil through coordinated and structured actions since the 1980s.
This work was strengthened later by ratification of the World Health Organization’s
Framework Convention on Tobacco Control, the first international public health treaty,
which contains comprehensive measures in different areas focused on the reduction of

tobacco supply and demand [1]

However, there are still numerous challenges for tobacco control in Brazil and the
world [2,3]. Despite a significant reduction in smoking prevalence in recent years in the
general population of Brazil, from 34.8% in 1989 to 12.8% in 2019 [4,5], smoking affects
population groups unequally. According to the National Health Survey of 2019,
prevalence of tobacco use varied according to sex (men: 16.2% [95%CI 15.6-16.9] vs.
women: 9.8% [95%CI 9.4-10.3]) and schooling (none or incomplete primary 17.6%

[95%CI 16.9-18.4] vs. university 7.1% [95%CI 6.4-7.8]).[5]

Especially in the case of specific populations such as Sexual and Gender
Minorities — SGM (e.g., lesbians, gays, bisexuals, transsexuals, transvestites,
transgenders, queers, intersex, asexuals, and others, frequently known by the acronym
LGBTQIA+), the issue appears to be more serious, since published studies with data from
other countries [6-8] and the rare existing Brazilian studies point to higher consumption

of tobacco products in this group. [9-11]

This scenario is aggravated by other variables associated with SGM, such as
higher prevalence of health problems when compared to the general population. [12-

14;11] The population of SGM also encounters greater difficulty in accessing health
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services, due to a series of factors, including prejudice, discrimination, and

disinformation. [15-17]

Another key point is the tobacco industry’s approach to this group through
supposed corporate social responsibility actions and other forms of promoting tobacco
products.[18-22] There is little material (especially peer-reviewed articles) on the topic
in Brazil, which ends up appearing through news in the mass media, intermittently, as in
the case of the tobacco industry’s sponsorship of the LGBT Parade in Sdo Paulo in 2019,

and participation in human resources forums that address the issue of diversity.[23-25]

It is thus essential to shed light on smoking prevalence among SGM in Brazil,
including both epidemiological indicators and an in-depth understanding of the
phenomenon. Data such as prevalence, factors associated with different consumption
patterns, and the profile of users in this specific group compared to the general population
are necessary for orienting prevention and control measures as well as for backing the

creation of public policies targeted specifically to this group.

Brazil lacks data and information on this population from comprehensive and
representative national surveys. In addition, most official health and social data collection

instruments in Brazil do not have fields for identifying SGM.

The current study aims to estimate the prevalence of use of various tobacco
products in Brazilian SGM, using a comprehensive and nationally representative survey,
as well as the profile of these users and possible associations between tobacco use and

other variables.
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METHODOLOGY

The data analyzed in this study are from the 3rd National Survey on Drug Use by
the Brazilian Population, a representative nationwide survey of the Brazilian population
aged 12 to 65 years. A multistage stratified cluster sampling plan was used, including all
27 state capitals, in addition to small, medium, and large cities from Brazil's five
geographic regions, considering both the urban and rural areas. Data were collected from
May to December 2015, obtaining a total of 16,273 complete interviews out of the 16,400
planned interviews (i.e., 99.2% of the number of interviews defined a priori), in 351
municipalities. In order to address non-response, both hot deck imputation and post-
stratification adjustments in the weights were used. The variables used for this purpose
were as follows: sex, age strata, major geographic regions, and household characteristics.
Further details on the survey can be found in a specific publication, summarizing its

methods and broad findings [26]

This was the first time in Brazil that a representative nationwide survey obtained
data on SGM. The variable that allowed identification of this population was obtained
with the question: “Do you consider yourself...”, with the following options:
“heterosexual”, “homosexual (gay or lesbian)”, “bisexual”, “transsexual, transvestite,
transgender”, “other”, “don’t know”, or “prefer not to answer”. This question ended up
encompassing two distinct conceptual groups: sexual orientation (which would include
options such as heterosexual, homosexual, or bisexual, among others not included) and
gender identity (which would include options such as transsexual, transvestite, and
transgender), and other definitions not included as options (e.g., cisgender woman or man,
nonbinary, among others). Nevertheless, given the low prevalence of some categories in

the sample, we opted to create a dichotomous variable called sexual orientation/gender

identity, where one of the categories was “non-SGM” (n=15,641) and the other was
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“SGM”, which included homosexuals, bisexuals, transsexuals, transvestites, and
transgenders (n=160). Individuals that reported “other” (n=1), “don’t know” (n=428), or
“prefer not to answer” (n=43) were excluded from the analysis. The analyses presented

here thus refer to a sample of 15,801 individuals.

Prevalence rates were estimated for use of tobacco products in the 12 months prior
to the interview, with the respective 95% confidence intervals, for each of the following
products: industrialized cigarettes, cigars, cigarillos, pipes, clove or kretek cigarettes,
straw or hand-rolled cigarettes, waterpipes, smokeless tobacco (chewing tobacco, snuff),
and electronic cigarettes. A variable was also constructed on the use of any tobacco
product among those described above, as well as on smoked tobacco products alone
(excluding chewing tobacco and snuff from the analysis). These prevalence rates were
calculated for the general population and stratified between SGM and non-SGM, and the
groups’ comparison was based on overlapping versus no overlapping of the confidence

intervals.

Proportion of sociodemographic and behavioral characteristics of SGM and non-
SGM (N and %), with the respective 95% confidence intervals, were compared according
to use or nonuse of tobacco products, namely: age group (12 to 24, 25 to 34, 35 to 65
years), sex (male or female), having a steady/stable partner, schooling (primary or less,
secondary, university [incomplete or complete]), religion, alcohol consumption (at least
one dose in the 12 months prior to the interview), illicit drug consumption (use of at least
one illicit drug in the 12 months prior to the interview), having been the victim of violence
in the 12 months prior to the interview, and depression or anxiety (self-report of diagnosis

by a health professional).

The principal outcome was defined in the subsequent analyses as the use of any

tobacco product in the 12 months prior to the interview. Prevalence rates, with the
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respective 95% confidence intervals, were calculated for SGM and non-SGM according
to the same sociodemographic and behavioral characteristics described above.
Comparison of the groups was based on overlapping versus non-overlapping of the

confidence intervals.

A bivariate logistic model was fitted to assess the association between tobacco use
in the 12 months prior to the survey and all the above-mentioned social and behavioral
variables, including sexual orientation/gender identity. Bivariate logistic analysis was
calculated for both SGM and non-SGM, in tandem, assessing the association of the same

social and behavioral variables with tobacco use.

A multivariate logistic model was fitted to assess the putative association between
tobacco use in the 12 months prior to the survey and sexual orientation/gender identity,
adjusting for the above-mentioned social and behavioral variables. We also calculated
multivariate logistic models stratified between SGM and non-SGM to assess how the use
of tobacco products was associated with such social and behavioral variables for each of
these subgroups. For all the models, we present the adjusted odds ratios and their

respective 95% confidence intervals.

All the analyses were performed in R version 4.0.3 using the “survey” and “srvy”

packages to take the complex sampling design into account. [27]

The original survey was conducted by the Oswaldo Cruz Foundation (FIOCRUZ),

funded by the Brazilian National Secretariat for Drug Policies (SENAD).

The study protocol was approved by the Institutional Review Board of the
Joaquim Venancio Polytechnic Health School/FIOCRUZ (CAAE

#35283814.4.0000.5241).
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Patient and Public Involvement: Neither patients nor the public were involved in the

study’s design, performance, reporting, or publication of research plans.

RESULTS

Social and behavioral characteristics of the general population according to sexual

orientation/gender identity

Considering the population, independently of tobacco use, differences were
observed between SGM and non-SGM in relation to all the target social and behavioral
characteristics except for depression/anxiety (Supplementary Table 1). Among SGM,
compared to non-SGM, there were higher proportions of males (61.9% [95%CI: 52.9-
70.9] vs. 48.5% [95%CI: 48.3-48.6]), individuals without a steady/stable partner (62.3%
[95%CI: 53.4-71.2] vs. 38.8% [95%CI: 37.5-40.0]), with university schooling (42.0%
[95%CI: 33.0-50.9] vs. 16.6% [95%CI: 15.4-17.8]), that consumed alcohol (73.2%
[95%CI: 64.4-82.1] vs. 42.9% [95%CI: 41.6-44.3]), that consumed illicit drugs (23.0%
[95%CI: 15.5-30.5] vs. 3.1% [95%CI: 2.6-3.5]), and that had been victims of violence in
the 12 months prior to the interview (18.2% [95%CI: 10.2-26.2] vs. 6.4% [95%CI: 5.8-
7.0]). Meanwhile, there was a lower proportion of persons aged 35 to 65 years among
SGM (28.7% [95%CI: 21.6-35.9]) than among non-SGM (51.8% [95%CI: 51.6-52.0]),

and this difference was statistically significant. (Supplementary Table 1).
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Social and behavioral characteristics of tobacco users according to sexual

orientation/gender identity

Independently of sexual orientation/gender identity, most individuals that used
tobacco products were males. In the population that had used tobacco products in the 12
months prior to the survey, most SGM were from the younger age groups (i.e., 12 to 34
years), while non-SGM were mostly over 35 years. There was also a statistically
significant difference in schooling: among SGM that consumed tobacco products, 34.8%
(95%CI: 22.1-47.5) had studied up to secondary school and 45.5% (95%CI: 19.3-36.3)
had complete/incomplete university degree, while most non-SGM—users had less
schooling, with 55.5% (95%CI: 52.8-58.3) having completed primary school or less,
while only 12.6% (95%CI:10.9-14.3) had complete/incomplete university education.
Meanwhile, among tobacco users there was a lower proportion of SGM with steady/stable
partners (33.3%, 95%CI: 19.9-46.7), compared to non-SGM (61.0%, 95%CI: 58.4-63.6)

(Supplementary Table 1).

The prevalence rates of SGM tobacco users that consumed alcohol and illicit drugs
(85.8% [95%CI:75.4-96.2] and 35.3% [95%CI: 22.5-48.0], respectively) were higher
than the prevalence rates among non-SGM tobacco users (67.1% [95%CI: 64.7-69.6] and
11.5% [95%CI: 9.8-13.2], respectively). The proportion of SGM tobacco users that
reported having been victims of violence was also significantly higher than among non-
SGM users (28.3% [95%CI: 14.4-42.2] vs. 10.9% [95%CI: 9.1- 12.7]) (Supplementary

Table 1).
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Use of tobacco products in the 12 months prior to the survey according to sexual

orientation/gender identity

The prevalence of use of any tobacco product by SGM was 44.7% (95%CI: 35.1-
54.2), significantly higher than by non-SGM (17.0%; 95%CI: 16.2-17.9). The prevalence
of use of industrialized cigarettes by SGM was 39.5% (95%CI: 29.9-49.2), significantly
higher than the prevalence among non-SGM (15.1%; 95%CI: 14.3-15.9).

(Supplementary Table 2).

We performed additional analyses on the prevalence of use of any tobacco
product, for all interviewees who answered “don’t know” for the variable sexual
orientation/self-identified gender (n=428). The prevalence was 18.1% (95%IC:13.9-22.3)

(data not included in the Table).

Among SGM, the prevalence of waterpipe smoking was 8 times higher than the
estimated prevalence among non-SGM (13.5% [95%CI: 7.2-19.8] vs. 1.6% [95%CI: 1.2-
1.9]). There was also a statistically significant difference in the prevalence of kretek
cigarette smoking between SGM (8.3%; 95%CI: 3.6-13.1) and non-SGM (0.9%; 95%CI:
0.7-1.0). Cigars, electronic cigarettes, and pipes showed prevalence less than 1% in the
general population, but in all these cases, the point prevalence rates among SGM were
higher than among non-SGM (however, without statistical significance) (Supplementary

Table 2).

Prevalence of use of tobacco products in the 12 months prior to the survey according

to social and behavioral characteristics and sexual orientation/gender identity

Prevalence of smoking among SGM was statistically higher than among non-

SGM in both sexes and in all age groups and schooling levels, and was also higher among
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individuals that consumed alcohol, that reported having been victims of violence, and that
reported a diagnosis of depression/anxiety (Supplementary Table 3). Prevalence of
smoking increased proportionally with age among non-SGM, with 12.3% (95%CI: 10.7-
14.0) in the 12 to 24 year group, 16.6% (95%CI: 15.0-18.3) in the 25 to 34 year group,
and 19.7% (95%CI: 18.6-20.8) in the group 35 to 65 year group, but the same was not
observed among SGM: (20.2% [95%CI: 11.4-29.1], 27.4% [95%CI: 19.7-35.0], and

24.6% [95%CI: 19.8-29.3], respectively) (Supplementary Table 3).

Neither SGM nor non-SGM showed statistically significant difference in
prevalence of smoking according to presence of a steady/stable partner, but prevalence of
smoking among SGM was significantly higher than among non-SGM for both types of

partner status (Supplementary Table 3).

Among non-SGM, the prevalence of smoking decreased as schooling increased
and was higher among individuals with primary schooling or less (21.1% [IC 95%: 19.8-
22.4]) and lower among those that had finished university (12.9% [95%CI: 11.3-14.6]).

The same pattern was not seen among SGM (Supplementary Table 3).

Higher prevalence rates of smoking were seen in persons that had consumed
alcohol in the previous 12 months, compared to non-consumers, among both SGM
(52.3% [95%CI:41.4-63.2] vs. 23.8% [95%CI: 6.8-40.7]) and non-SGM (26.6%
[95%CI1:25.2-28.1] vs. 9.8% [95%CI: 9.0-10.6])). The same was true for those who had
used illicit drugs in the previous 12 months compared to those who had not, both in SGM
(68.6% [95%CI:52.0-85.2]) vs. 37.6% [1C95%:26.8-48.3]) and non-SGM (64.0%

[95%CI:56.9-71.0] vs. 15.5% [95%CI:14.8-16.3]).

As observed among non-SGM, prevalence of smoking among SGM was higher in

those who had suffered violence in the 12 months prior to the interview (69.5%; 95%CI:
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41.5-85.8), compared to those who had not (39.2%; 95%CI: 28.7-49.6), and among those
with diagnosis of depression and/or anxiety (36.7%; 95%CI: 41.5-85.8) compared to
those without such a diagnosis (40.1%; 95%CI: 29.9-50.3). However, although these
differences exceeded 30 and 20 percentage points, respectively, they were not statistically

significant.

Among SGM, no statistically significant difference was seen in prevalence of
smoking between those without versus with a religion, contrary to non-SGM, in whom
prevalence of smoking was higher among those without a religion (27.2% [95%CI: 24.0-

30.4]) compared to those with a religion (16.1% [95%CI: 15.2-16.9]).

Additional information on statistical modeling

Bivariate analysis showed that SGM had an odds ratio of 3.94 (95%CI:2.66;5.84)
for having used tobacco products in the previous 12 months compared to non-SGM. Other
intermediate analyses revealed that for non-SGM, all variables (with the sole exception
of having a steady partner) were associated with tobacco use. Among SGM, the use of
alcohol and illicit drugs, having been a victim of violence, and previous diagnosis of

anxiety and depression were associated with tobacco use (Supplementary Table 4).

The multivariate model for the general population showed that, after adjusting for
other sociodemographic and behavioral variables, SGM were 150% more likely to use
tobacco products when compared to non-SGM (AOR:2.52; 95%CI:1.61-3.95)

(Supplementary Table 5).

In the multivariate model fitting data on non-SGM, all the variables analyzed were
associated significantly with the outcome. As for the model on SGM, the odds ratios were

only statistically significant for schooling, alcohol consumption, illicit drug consumption,
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violence, and anxiety/depression. The direction of these associations remained the same

for the two groups.

DISCUSSION

This study presents nationally representative data on Brazilian SGM and points to
higher prevalence of smoking in this population, when compared to non-SGM,

corroborating findings from studies with similar characteristics in other countries. [9-11]

According to the current study s findings, SGM tobacco users are mostly younger,
more educated, and with a lower proportion of persons with steady/stable partners, which
distinguishes them from non-SGM tobacco users or tobacco users in general in Brazil,
but similar to the profile of users of electronic smoking devices and waterpipes with
regard to age and schooling.[28] Their profile was also similar to the general population
of tobacco users, the majority of whom were males, but they showed higher prevalence
rates of alcohol and illicit drug consumption. This information is relevant for proposing
tobacco control measures targeted to SGM, both for prevention of smoking initiation and

for smoking cessation.

Analyzing the prevalence of use of single tobacco products (i.e., separately for
various products), we found higher prevalence rates for the use of nearly all types of

products in SGM when compared to the total population and non-SGM.

Various recent studies have reported the use, by SGM, of so-called alternative
tobacco products, or other tobacco products, generally meaning products other than
industrialized cigarettes. [29-31] Such use can be concurrent (use of more than one

tobacco product), or as already reported, the concurrent use of other products such as
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alcohol and illicit drugs in this population, [31-36] which was also seen in the current

study.

The prevalence of use of electronic cigarettes, waterpipes, and straw cigarettes in
the Brazilian population over 15 years of age remains low according to comprehensive
population surveys. [28,37] However, an increase has been observed in these prevalence
rates in recent years. It is also worthy of note that use of electronic cigarettes and
waterpipes is higher among younger individuals with more schooling and who reside in
the states of the Midwest, South, and Southeast regions of the country.[28] In the case of
straw cigarettes, although consumption is higher in persons 25 years or older living in
rural areas, there was a decrease in this group and an increase in younger individuals and

residents of urban areas.[37.38]

The increase in the use of these products in the Brazilian population, especially
young people, poses an important challenge for the country’s tobacco control efforts.
However, there are still no published data that allow assessing a possible increase in
smoking among SGM, since information on sexual orientation and gender identity is not
normally collected or published, especially in surveys with representative samples of the

population, as mentioned above.

Electronic Nicotine Delivery Systems (ENDS), which included electronic
cigarettes and heated tobacco products, have their commercialization, importation, and
advertising banned in Brazil by the National Health Regulatory Agency (ANVISA).[39]
However, the news story on the tobacco industry’s sponsorship of the LGBTQIA+ Parade
in 2019, cited above, mentions heated tobacco products, even quoting the brand name and

referring readers to the company’s website for more information.[40] In other words, the
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story featured both news and advertising, mixing a purported corporate social

responsibility measure with publicity for a new product in this population group.

The tobacco industry uses a series of promotional strategies for its products,
meanwhile garnering support from strategic groups and persons such as legislators and
opinion-makers.[41,42] Corporate social responsibility, [43] which includes an approach
to minority groups, has been documented in other studies, not only in relation to sexual
minorities, but also blacks and indigenous peoples.[20,44,45] There are also numerous
reports and extensive evidence that the tobacco industry promotes its products among
SGM, for example through the inclusion of videos and advertising in various
media.[19,21,22] There is thus a need for more research to assess the hypothesis that such

approaches partly explain the higher tobacco use observed in this population.

The study indicated that having a religion was a protective factor against tobacco
use in non-SGM and the general population, but not in SGM. A published paper with data
from a longitudinal study in the United States reported that young members of sexual
minorities suffer intolerance and oppression by some religious denominations, which may
help explain the fact that having a religion does not have the same beneficial effect in this

population.[46]

Alcohol and illicit drug consumption, history of victimization from violence, and
a diagnosis of depression or anxiety by a health professional were associated with higher
prevalence of smoking in SGM. Blosnich et al.[47], in a systematic review of the etiology
of the disparity in tobacco use among sexual minorities, discuss the existence of two
groups in which factors related to higher smoking prevalence in SGM could be classified:
those exclusive to this population, such as internalized homophobia, reaction to the

disclosure of their sexual orientation, and identification with subgroups belonging to
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sexual minorities; and others that are common to the general population but with higher
rates in SGM, including alcohol and illicit drug use, violence, and mental disorders. In
the current study, despite similarities in factors common to the general population, it was

not possible to find a significant difference in magnitude.

The article by Blosnich et al. [47] is still the most extensive review of factors that
may explain smoking prevalence among SGM. Recent reviews were performed in
specific sub-identities within this population, which may help elucidate the topic, since
the subgroups have distinct characteristics, as in the case of transgenders and bisexuals.

[8,48] However, such reviews have not addressed etiological factors in depth.

Notwithstanding the topic’s importance, we highlight a limitation to the study,
namely a factor that was impossible to explore due to the relatively low figures for SGM
(despite the large sample size), but that is highly relevant: the understanding that the term
SGM (or the acronym LGBTQIA+ and its variations) encompasses different groups
related to sexual orientation and gender identity. In fact, the acronym combines subgroups
with highly distinct characteristics and experiences and particular issues inherent to their
orientation or identity. Thus, treating all these subgroups as a single category reduces the
fact that these differences may impact smoking differently, including the way it is
manifested. An example involves studies that address specific groups within SGM, such
as studies on transgenders or lesbians, or even those that manage to stratify their analyses

within some subcategory of this broad category. [6-8,10,49,50]

Another limitation is a possible classification error in the sexual
orientation/gender identity variable (e.g., a transgender person self-identified as
heterosexual). Since the issue is sensitive, there will always be the possibility of

classification error, especially in surveys using face-a-face questionnaires or
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interviews.[51] However, the fact that this is an unprecedented nationwide survey on this
topic - which has received relatively little attention in Brazil - overrides these possible

limitations.

The field work was carried out in 2015. Nevertheless, our study analyzes data
from the last nationwide study carried out before the discontinuation of different national
surveys. Due to a combination of decisions by the federal government and the pandemic,
nationwide surveys have been discontinued and even the 2020 Census has yet to be

finalized (as of March 2023).

Meanwhile, the results are fully generalizable for the Brazilian population in the
respective period, due to strict compliance with probability-sampling rules in every step
and procedure, according to both the national guidelines issued by IBGE and international

guidelines. [52,53]

There is still a gap in knowledge of underlying determinants of this association or
that can help understand it better. There is also a need for studies that better explore a
possible explanatory or causal model for such higher prevalence rates in the consumption

of tobacco by SGM.

Based on the above, it is urgent to obtain data that characterize SGM with all their
diversity through large population-based studies, as well as to intensify health studies in
this group. Meanwhile, in addition to future studies, the data presented here provide
potential backing for immediate policies and actions to protect this population from

smoking and its associated harms and risks.

We believe it is important to address the interface between tobacco control

policies and other related policies such as LGBT health, mental health, and human rights.
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We also highlight the importance of pursuing specific strategies for the profile of tobacco
users that was identified in this population (young, more educated, and single), such as
intensifying communication and monitoring of internet/social networks, bars, and parties.
Finally, we emphasize the importance of greater attention to this population in terms of
the supply of treatment for nicotine addiction and the inclusion of this topic in clinical

protocols.

In addition to the characteristics of this group as a whole, policies and measures
should take those who use tobacco products into account in order to communicate and act

more effectively to reverse this situation.
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1
2
3
s Supplementary Table 1: Profile of the population according to sexual orientation/gender identity and consumption of tobacco products in the 12
6 months prior to the survey. Brazil, 2015
7 SGM Non-SGM
8 g ’ Total
Use tobacco products Don’t use tobacco Total Use tobacco products Don’t use tobacco Total °
9 products products
95% CI 95% CI 95%CI 95%CI 95%CI 95%CI 95% CI
1
1(1) % LL UL % LL UL % LL UL % LL UL % LL UL % LL | UL % LL | UL
Sex
12 Male 68.4| 558 81.0| 56.6| 443 690 619]| 529| 709| 58.6| 564| 60.8)| 464 | 458| 469|485| 483]|48.6| 48.6| 484487
13 Female 31.6| 19.0 442 | 434 31.0 557 381 | 29.1| 47.1| 414 392| 43.6|53.6| 53.1| 542|51.6| 514|517 514| 51.3|51.6
14 Age
15 12 to 24 years 24.1| 12.0 36.3] 30.8| 17.6 440| 27.8| 186| 37.0| 202| 179| 22.6]29.5| 29.0| 30.0|279| 27.7[28.1| 279| 27.7]28.1
25 to 34 years 524 | 385 663 | 36.2| 23.7 48.7| 435 343| 52.6| 199| 182| 21.6]204| 20.1| 20.8]|203| 20.2|205| 20.6| 20.4]20.7
16 35 to 65 years 235| 142 3271 33.0] 22.1 439| 287 21.6| 359| 599| 57.6| 622|50.1| 49.6| 50.6|51.8| 51.6|520]| 51.5| 514]|51.7
17 Steady/stable
18 partner
19 Yes 333 | 19.9 46.7 | 412 29.0 534 37.7| 28.8| 46.6| 61.0| 584| 63.6|61.3| 60.0| 62.6]613| 60.0|625| 61.0] 59.8|62.2
No 66.7| 53.3 80.1 | 58.8| 46.6 710 623| 534| 712 39.0| 365| 41.6|38.7| 374| 40.0|388| 37.5|40.0| 39.0| 37.8]402
20 Schooling
21 Primary or less 19.7 8.2 31.2| 13.1 4.1 22.0] 16.0 88| 233| 555| 52.8| 583|42.6| 41.0| 443]|448| 433[46.4| 44.6]| 43.0]46.1
22 Secondary 348 | 22.1 47.5] 479| 35.6 602 420| 33.0| S1.1| 319| 294| 343|399| 385| 413]|385| 373]39.8| 38.6| 37.3[39.8
23 University 4551 32.0 59.0] 39.1| 27.0 51.1| 420| 33.0|] 509| 126| 109]| 143|174| 16.1 188 16.6| 154178 169 | 15.7]18.1
Religion
24 No 223| 105 34.0| 20.8 | 10.0 31.6 | 214 132 297| 136| 119]| 154| 75 6.7 83| 85 771 93 8.7 79| 94
25 Yes 777 | 66.0 89.5| 79.2| 684 90.0| 78.6| 704 | 86.8| 864| 84.6| 88.2]925| 91.7| 933|91.5| 90.7[923| 914 90.6]92.1
26 Alcohol
57 consumption*
Yes 858 | 754 96.2| 63.1| 50.1 76.1| 732 | 644| 82.1| 67.1| 647| 69.6|38.0| 366| 394|429| 41.6|443| 432| 419|446
28 No 14.2 3.8 2471 369 | 239 499| 26.8| 180| 356 329| 304| 353|620| 60.6| 634|57.1| 557|584| 56.8| 554]58.1
29 Consumption of any
30 drug*
31 Yes 353| 225 48.0 | 13.1 5.2 209 230| 155] 30.5| 11.5 98| 132] 13 1.0 1.7 3.1 26| 35 33 28| 37
No 64.7] 52.0 77.5] 87.0] 79.1 948 | 770 69.6| 84.5| 885| 86.8| 902|987 983| 99.0|969| 965[974| 96.8| 96.3|97.2
32 Victim of violence*
33 Yes 283 | 144 4221 10.1 1.9 182 182| 102| 26.2| 109 91| 12.7] 55 4.9 61| 64 58] 7.0 6.5 59| 7.1
34 No 717 57.8 85.6] 90.0| 81.8 98.1| 81.8| 738| 89.8| 89.1| 87.3]| 90.9|945| 940| 95.1/93.6| 93.0/942| 93.5| 929]|94.1
35 Depression/Anxiety
Yes 27.6| 157 39.5 1 12.7 33 221 193] 11.8| 269| 223| 202| 244)|147| 135| 158|160 149|170 16.0]| 149|17.1
36 No 724 | 60.6 84.3| 873 | 7719 96.7| 80.7] 73.1| 88.2| 77.7| 75.6| 79.8|854| 842| 86.5|84.1| 83.0[851| 84.0| 82.9]85.1
37 Notes: *In the 12 months prior to the survey; 95%CI: 95% confidence interval; LL: lower limit of 95%CI; UL: upper limit of 95%CI
38 SGM comprise (for the purposes of this analysis) homosexuals, bisexuals, transvestites, and transsexuals
39 Non-SGM can be roughly defined as those who define themselves as heterosexuals
40
41
42
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Supplementary Table 2: Prevalence of use of tobacco products in the 12 months prior
to the survey according to sexual orientation/gender identity. Brazil, 2015

SGM Non-SGM Total
95% C1 95% C1 95% C1
% % %

LL | UL LL | UL LL | UL
Any tobacco product 447| 35.1|542(17.0] 16.2]1179| 17.3]16.5] 18.1
Smoked tobacco products 447 35.1|542]16.8] 16.0|17.7] 17.1]163|179
Industrialized cigarettes 39.5| 299]149.2|15.1] 143|159| 153]14.6] 16.1
Straw cigarettes 6.0 1.3]110.8] 3.8 33| 44 39| 33| 44
Waterpipe 13.5 7.21198] 1.6 1.2] 1.9 1.7] 13| 2.0
Kretek cigarettes 8.3 36| 13.1| 09 0.7] 1.0 09| 07] 1.1
Smokeless tobacco (chewing
tobacco, snuff) 0.5 00| 1.5] 0.6 0.5] 0.8 06| 05] 0.8
Cigars 3.5 00 74| 0.6 04| 0.7 06| 05] 0.8
Electronic cigarettes 2.9 03] 55| 04 0.2] 0.6 04] 03] 0.6
Cigarillos 1.6 00| 32| 03 02| 04 03] 02] 05
Pipes 1.7 00| 3.8] 03 02| 04 03] 02] 04

Notes: 95%CI: 95% confidence interval; LL: lower limit of 95%CI; UL: upper limit of 95%CI
SGM comprise (for the purposes of this analysis) homosexuals, bisexuals, transvestites, and transsexuals
Non-SGM can be roughly defined as those who define themselves as heterosexuals

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 32 of 37

"salbojouyoal Jejiwis pue ‘Buluresy | ‘Buluiw elEp pUe 1Xa1 01 pale|al sasn 1o} Bulpnjoul ‘1ybliAdoo Aq paldalold
* (s3gv) Jnauadns juswaublasug


http://bmjopen.bmj.com/

Page 33 of 37

oNOYTULT D WN =

BMJ Open

Supplementary Table 3: Prevalence of use of tobacco products in the 12 months prior
to the survey according to sexual orientation/gender identity and other characteristics.
Brazil, 2015

SGM Non-SGM Total
% 95% Cl1 % 95% Cl1 % 95% Cl1
LL | UL LL | UL LL | UL
Total 44.7135.1|54.2 17.0116.2]17.9 17.3]116.5]18.1
Sex
Male 4941369 61.8 20.6[19.2]21.9 20.9119.6|22.3
Female 37.0]23.2]50.9 13.7]12.8| 14.6 13.8]12.9|14.8
Age
12 to 24 years 38.8]18.9]58.6 12.3110.7] 14.0 12.611.0| 14.2
25 to 34 years 53.9139.1]68.7 16.6[15.0] 18.2 17.4]15.8]|19.0
35 to 65 years 36.5]23.9]49.1 19.718.6 | 20.8 19.8]18.7|20.9
Steady/stable partner
Yes 39.5125.1]539 169|159 18.0 17.1]116.0 18.1
No 47.8135.1]60.5 17.1/159] 184 17.6|16.4] 189
Schooling
Primary or less 54.9130.5| 794 21.1]19.8]224 21.2119.9|22.5
Secondary 37.0]23.1]50.8 14.1]129]15.3 143]13.1| 155
University 48.5(34.5]62.5 129|113 ] 14.6 13.8]12.1|154
Religion
No 46.4125.7]67.1 27.2124.0] 304 27.7124.5]|30.8
Yes 44.233.8|54.7 16.115.2]16.9 16.3|155]|17.2
Alcohol consumption*
Yes 5231414632 26.625.2 | 28.1 27.0]25.6|28.5
No 23.8| 6.8]40.7 9.8 9.0] 10.6 9.9 9.0110.7
Consumption of any illicit
drug*
Yes 68.652.0]85.2 64.0156.9|71.0 64.3157.5|71.0
No 37.6]126.8|48.3 155[14.8]16.3 15.7]114.9|16.5
Victim of violence*
Yes 69.5]48.0190.9 29.0124.8|33.2 30.1[26.0|34.2
No 39.2128.7]49.6 16.2154]17.0 16.4]15.6|17.2
Depression/Anxiety
Yes 63.7141.5]85.8 23.8|21.626.0 24.2122.0|26.5
No 40.1[29.9]50.3 1571149 16.6 16.0]15.1]|16.8
Notes: *In the 12 months prior to the survey; 95%CI: 95% confidence interval; LL: lower limit of
95%CI; UL: upper limit of 95%CI
SGM comprise (for the purposes of this analysis) homosexuals, bisexuals, transvestites, and
transsexuals
Non-SGM can be roughly defined as those who define themselves as heterosexuals
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Notes: *In the 12 months prior to the survey;
UOR: unadjusted odds ratio; 95%CI: 95% confidence interval; LL: lower limit of 95%CI; UL: upper limit of 95%CI
SGM comprise (for the purposes of this analysis) homosexuals, bisexuals, transvestites, and transsexuals
Non-SGM can be roughly defined as those who define themselves as heterosexuals
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Supplementary Table 4: Additional information on statistical modeling, including
findings from bivariate analyses. Brazil, 2025
Total (n=15,801) Non-SGM (n=15,641) SGM (n=160)
95%CI 95%CI 95%CI
UOR p UOR P UOR P
LL | UL | value LL | UL | value LL | UL | value
Sexual orientation/
gender identity
Non-SGM 1.00 - - - - - - - - - - -
SGM 3.9412.66| 5.84|<0.001 - - - - - - - - o
Sex %
Male 1.65[1.48| 1.84[<0.001] 1.64]1.47| 1.83]<0.001| 1.66]0.77| 3.59| 0.204 %
Female 1.00| - - -1 1.00| - - -1 1.00] - - - -
Age i
12t024 years | 1.00| - - 100 - - oo - - - 2
25 to 34 years 146 (1.22] 1.76(<0.001| 1.42|1.17| 1.72]|<0.001| 1.85]0.67| 5.10| 0.242 &
35 to 65 years 1.7111.46| 2.02|<0.001| 1.75]1.48| 2.06|<0.001| 0.91]0.35| 2.33| 0.841 =
Steady/stable 5
partner 2
Yes 1.00 - - -1 1.00 - - -1 1.00 - - - g'-
No 1.0410.93| 1.16 0,51 1.01]091| 1.14 0.80| 1.40[0.64| 3.09| 0.404 Q
Schooling E
Primary or less 1.68[1.44| 1.97(<0.001] 1.80]1.53| 2.13|<0.001| 1.30]0.41| 4.07 0.66 ¢ m.
Secondary 1.04]0.88| 1.24 0.62| 1.1010.92| 1.32 0.28| 0.62]0.28| 1.39] 0.252 oo
University .00 - - -] 100 - - -] 100 - - - G
Religion QS
No 1.00| - - -1 1.00] - - - 1.00] - - - 53
Yes 0.51]10.43| 0.60|<0.001| 0.51]0.43| 0.61]<0.001| 091]0.37| 2.27| 0.848 Q(Cn
Alcohol 23
consumption* 2z
Yes 3.3913.01| 3.80|<0.001| 3.34|2.97| 3.75|<0.001| 2.94|1.04| 829| 0.046 g—E
No 1.00 - - -1 1.00 - - -| 1.00 - - - 2>
Consumption of 37
any illicit drug* gi’l
Yes 9.66|7.15]13.04|<0.001| 9.65|7.06]|13.19|<0.001| 3.63|1.47| 896| 0.007 a
No 1.00[ - - -l Loo| - - - 100 - - - 2
Victim of violence* g.
Yes 2.2011.79| 2.69|<0.001| 2.12|1.72] 2.61[<0.001| 3.53|1.18]10.56| 0.027 5
No 1.00] - - -] 00| - - - 100] - - - -
Depression/Anxiety a
Yes 1.6811.48| 1.92|<0.001| 1.67|1.46| 1.90[<0.001| 2.61]0.94| 7.30| 0.071 g
No 1.00 - - -1 1.00 - - -1 1.00 - - - 5
g
=]
=k
&
?
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Supplementary Table 5: Factors associated with the use of tobacco products in the 12
months prior to the survey. Brazil, 2015

Total (n=15,801) Non-SGM (n=15,641) SGM (n=160)
95%Cl1 p 95%Cl1 p 95% CI p
AOR AOR AOR
LL | UL | value LL | UL | value LL | UL |value
Sexual orientation/
gender identity
SGM 1.00| - - - - - - - - - - -
Non-SGM 2.5211.61| 3.95[<0.001| - - - - - - - -
Sex
Male 1.361.22] 1.53]<0.001| 1.36| 1.21] 1.52]<0.001| 1.64]0.59| 4.57|0.352
Female 1.00| - - - 1.00| - - - 1.00| - - -
Age
12 to 24 years 1.00| - - - 1.00| - - - 1.00| - - -
25 to 34 years 1.61]1.30] 2.01[<0.001| 1.59] 1.27] 1.99]<0.001| 2.39]0.83| 6.92|0.114
35 to 65 years 2.12|1.76| 2.55]<0.001| 2.13| 1.76 | 2.57[<0.001| 1.03|0.33| 3.25]0.956
Steady/stable
partner
Yes 1.00| - - - 1.00| - - - 1.00| - - -
No 1.291.14| 1.47[<0.001| 1.29| 1.14| 147]<0.001| 1.13]0.43| 2.94]0.810
Schooling
Primaryorless | 2.70|2.26| 3.23|<0.001| 2.69| 2.24| 3.22|<0.001| 4.53|1.14|18.04|0.037
Secondary 1.50] 1.24| 1.81]<0.001| 1.49| 1.23| 1.81]<0.001| 1.13]0.38| 3.37|0.828
University 1.00] - - - 1.00| - - - 1.00| - - -
Religion
No 1.00| - - - 1.00| - - - 1.00| - - -
Yes 0.64]0.52| 0.78]<0.001| 0.63] 0.51| 0.77|<0.001| 1.47]0.46| 4.71)|0.519
Alcohol
consumption®
Yes 3.26|2.87| 3.70]<0.001| 3.25| 2.86| 3.70|<0.001| 2.94|1.04| 8.29|0.046
No 1.00| - - - 1.00| - - - 1.00| - - -
Consumption of
any illicit drug*
Yes 7.26]5.16[10.20 | <0.001 | 7.48 | 5.25]10.65|<0.001| 4.35]1.20|15.80|0.030
No 1.00| - - - 1.00| - - - 1.00| - - -
Victim of violence*
Yes 1.65]1.33] 2.04[<0.001| 1.62] 1.30| 2.02|<0.001| 3.55]1.05]|11.990.046
No 1.00| - - - 1.00| - - - 1.00| - - -
Depression/Anxiety
Yes 1.7311.49] 2.00[<0.001| 1.72]| 1.48| 1.99]<0.001| 3.20|1.10| 9.36|0.038
No 1.00| - - - 1.00| - - - 1.00| - - -

Notes: *In the 12 months prior to the survey;

AOR: adjusted odds ratio; 95%CI: 95% confidence interval; LL: lower limit of 95%CI; UL: upper limit of 95%CI
SGM comprise (for the purposes of this analysis) homosexuals, bisexuals, transvestites, and transsexuals
Non-SGM can be roughly defined as those who define themselves as heterosexuals
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract
TOBACCO USE BY SEXUAL AND GENDER MINORITIES INDIVIDUALS:
FINDINGS FROM A BRAZILIAN NATIONAL SURVEY

(b) Provide in the abstract an informative and balanced summary of what was done and
what was found
Fully available IN THE ABSTRACT

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported

Pages 4 and 5

Objectives 3 State specific objectives, including any prespecified hypotheses
Pages 5: lines 98-101

Methods

Study design 4 Present key elements of study design early in the paper
Methodology: page 6, lines 105-107. Full details about Methods are available at the
FIOCRUZ ARCA open repository at: https://www.arca.fiocruz.br/handle/icict/34614.
(Please see the English version). The links are available at the revised Methods section

(page 6) and should be browsed by the readers who may want to know additional
details.

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection
Methodology, page 6, lines 107-110

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants
Methodology: page 6, Lines 107-132

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable
Methodology: pages 6 and 7, lines 118-169

Data sources/ 8* For each variable of interest, give sources of data and details of methods of
measurement assessment (measurement). Describe comparability of assessment methods if there is
more than one group
Methodology: pages 6 and 7, lines 119-151
Full details about Methods are available at the FIOCRUZ ARCA open repository at:
https://www.arca.fiocruz.br/handle/icict/34614. (Please see the English version). The

links are available at the revised Methods section (page 6).

Bias 9 Describe any efforts to address potential sources of bias
Full details about Methods are available at the FIOCRUZ ARCA open repository at:
https://www.arca.fiocruz.br/handle/icict/34614. (Please see the English version). The

links are available at the revised Methods section (page 6).

Study size 10 Explain how the study size was arrived at
Full details about Methods are available at the FIOCRUZ ARCA open repository at:
https://www.arca.fiocruz.br/handle/icict/34614. (Please see the English version). The

links are available at the revised Methods section (page 6).

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,
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describe which groupings were chosen and why
Page 7, line 145

Statistical methods

12

(a) Describe all statistical methods, including those used to control for confounding
Pages 7 and 8 respecting the analyses for this specific paper.

Full information about several aspects of the use of different statistical methods are
available in the Methods section (chapter 2) of the original report.

(b) Describe any methods used to examine subgroups and interactions
Pages 7 and 8

(c) Explain how missing data were addressed

The database used for the present analysis did not require treatment for missing data,
since imputation had already been used. Full details about Methods are available at the
FIOCRUZ ARCA open repository at: https://www.arca.fiocruz.br/handle/icict/34614.

(Please see the English version). The links are available at the revised Methods section

(page 6).

(d) If applicable, describe analytical methods taking account of sampling strategy
Full details about Methods are available at the FIOCRUZ ARCA open repository at:
https://www.arca.fiocruz.br/handle/icict/34614. (Please see the English version). The

links are available at the revised Methods section (page 6).

(e) Describe any sensitivity analyses

It was not carried out for this specific paper.

Results

Participants

13*

(a) Report numbers of individuals at each stage of study—eg numbers potentially
eligible, examined for eligibility, confirmed eligible, included in the study, completing
follow-up, and analysed

Page 6

Data about follow-up do not exist due to the cross-sectional design of the survey

Full details about Methods are available at the FIOCRUZ ARCA open repository at:
https://www.arca.fiocruz.br/handle/icict/34614. (Please see the English version). The
links are available at the revised Methods section (page 6).

(b) Give reasons for non-participation at each stage

The study follows the procedures of a classic multi-step survey. Meta-data were
collected about non-participation in each one of the steps, but as happens in
population-based surveys on sensitive issues, worldwide, there were no additional
questions about reasons about non-participation beyond what had been strictly
approved by the FIOCRUZ IRB and local IRBs. The survey was non-judgmental and
non-intrusive, allowing people to feel as be free as possible to answer about their
putative use of licit and illicit substances. One must remember that interviews took
place in the interviewees’ households.

Full details about Methods are available at the FIOCRUZ ARCA open repository at:
https://www.arca.fiocruz.br/handle/icict/34614. (Please see the English version). The
links are available at the revised Methods section (page 6).

(c) Consider use of a flow diagram

Descriptive data

14*

(a) Give characteristics of study participants (eg demographic, clinical, social) and

information on exposures and potential confounders
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Pages 9 -10 and supplemental table 1

Page 38 of 37

(b) Indicate number of participants with missing data for each variable of interest

Please, see item 12c¢ of this checklist

Outcome data

15%

Report numbers of outcome events or summary measures

Main results

16

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and
their precision (eg, 95% confidence interval). Make clear which confounders were
adjusted for and why they were included

Pages 16-20

(b) Report category boundaries when continuous variables were categorized
Page 7, line 145

(c) If relevant, consider translating estimates of relative risk into absolute risk for a
meaningful time period
This should not be attempted for large population-based surveys. The underlying

demography and social geography are very dynamic. Any inference considering a

stationary framework would generate statistical artefacts instead of accurate estimates.

Other analyses

17

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity

analyses

Discussion

Key results

18

Summarise key results with reference to study objectives

Page 20, 1% and 2"d paragraphs

Limitations

19

Discuss limitations of the study, taking into account sources of potential bias or
imprecision. Discuss both direction and magnitude of any potential bias
Pages 23 - 24

Interpretation

20

Give a cautious overall interpretation of results considering objectives, limitations,
multiplicity of analyses, results from similar studies, and other relevant evidence
Pages 20-25

Generalisability

21

Discuss the generalisability (external validity) of the study results

Page 24, lines 412-415

The results are fully generalizable for the Brazilian population at the period in
consequence of the strict use of probability-sampling rules in every step and
procedures in full compliance with both the national guidelines issued by IBGE and
international guidelines (e.g. https://www150.statcan.gc.ca/nl/edu/power-
pouvoir/ch13/prob/5214899-eng.htm)

Other information

Funding

22

Give the source of funding and the role of the funders for the present study and, if
applicable, for the original study on which the present article is based
Funding Statement available at page 26

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
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published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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