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Abstract

Background: Transgender and gender-expansive (TGE) adults are twice as likely to smoke cigarettes than cisgender individuals.
There is a critical gap in research on effective and culturally sensitive approaches to reduce smoking prevalence among TGE
adults.

Objective: This study aims to qualitatively examine the risk and protective factors of cigarette smoking among TGE adults
through real-world exemplars.

Methods: We conducted a digital photovoice study among a purposeful sample of 47 TGE adults aged ≥18 years and currently
smoking in the United States (March 2019-April 2020). Participants uploaded photos daily that depicted smoking risk and
protective factors they experienced over 21 days on either private Facebook or Instagram groups. Next, we conducted separate
focus group discussions to explore the experiences of these factors among a subset of participants from each group. We analyzed
participants’ photos, captions, and focus group transcripts and generated themes associated with smoking risk and protective
factors.

Results: We identified 6 major themes of risk and protective factors of smoking among TGE individuals: experience of stress,
gender affirmation, health consciousness, social influences, routine behaviors, and environmental cues. We describe and illustrate
each theme using exemplar photos and quotes.

Conclusions: The findings of this study will inform future community-engaged research to develop culturally tailored interventions
to reduce smoking prevalence among TGE individuals.

(JMIR Public Health Surveill 2021;7(10):e27417) doi: 10.2196/27417
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Introduction

Background
Cigarette smoking is the leading cause of preventable cancer,
cardiovascular, respiratory, and other smoking-related illnesses
and deaths in the United States [1]. Despite the decline in overall
smoking rates in the US population over the past 50 years, there
are persistent disparities in the prevalence of smoking among
vulnerable populations [2]. Transgender and gender-expansive
(TGE) adults—individuals who have a gender identity, behavior,
or self-expression that is different from their sex assigned at
birth—are twice as likely to smoke cigarettes than cisgender
individuals [3]. Approximately 36% of TGE adults smoke
cigarettes compared with 21% of heterosexual cisgender adults
[3]. An estimated 1 million TGE adults live in the United States
[4], which means that approximately 350,000 TGE individuals
are at increased risk of developing smoking-related cancers.

The factors associated with increased smoking prevalence
among TGE persons are complex and include TGE-specific
minority stressors, including everyday discrimination (eg,
experiencing denial of equal service, harassment, and physical
assault due to TGE status) [5,6], structural discrimination (eg,
housing, education, and work discrimination due to TGE status)
[6], social determinants (eg, lower socioeconomic position and
lack of health insurance in part due to employment
discrimination), and alcohol and other substance use [6]. In
addition, the tobacco industry targets its product marketing and
advertising among lesbian, gay, bisexual, transgender, and queer
(LGBTQ+) communities [7,8]. Compounding these risk factors,
TGE individuals lack equitable access to health care and,
therefore, face barriers in receiving smoking cessation
interventions [9]. Research suggests that given the appropriate
resources and opportunities, TGE adult smokers are just as
likely as cisgender smokers to want to quit [9-11]. Despite
experiencing multiple risk factors of smoking, receiving
gender-affirming care earlier on recognition of TGE status and
social support systems may be protective against smoking
among TGE persons [12]. There is a critical gap in research on
effective and culturally sensitive approaches to reduce smoking
prevalence among TGE adults. Of 384 National Institutes of
Health–funded sexual and gender minority research studies in
2018, 20% focused on TGE health and only 1% focused on
tobacco use and health [13]. Furthermore, although there is

increasing evidence of the effectiveness of using social media
for HIV interventions among LGBTQ+ populations [14], there
is limited research on the use of web-based social media
platforms for tobacco-related research and smoking cessation
interventions among TGE populations [15-17].

Objectives
The objective of Project SPRING is to examine TGE
individuals’ experiences of smoking risk and protective factors
in close-to-real time by using a photovoice approach whereby
participants “identify, represent, and enhance their community
through a specific photographic technique” [18,19]. Photovoice
has been used in prior research to examine the social experiences
of TGE individuals [20]. The rationale for using photovoice
instead of existing approaches such as qualitative interviews or
quantitative surveys are threefold. First, we aimed to obtain
participants’ documentation of their experiences of risks and
protective factors in close to real time to minimize recall bias
associated with interviews and surveys. Second, photovoice
enables the exploration of new or emergent risk or protective
factors that are not limited by close-ended survey questions.
Third, the photovoice approach involves multiple interactions
with participants over time and enables the collection of multiple
types of data from the same participants. Focus groups at one
time point and cross-sectional surveys are limited in this regard.
Our approach was guided by a community-based participatory
research approach [21], where TGE persons were included as
cocreators of knowledge in several aspects of the study,
including data collection, analysis, and interpretation, to inform
future research and interventions. This study approach empowers
TGE persons to work collaboratively with the study team to
understand factors influencing their smoking habits and generate
evidence to inform future TGE-tailored smoking cessation
interventions. This research is informed by an integrated
framework of key concepts from the minority stress model,
resilience framework, and socioecological model [22,23]. We
conceptualized smoking behaviors among TGE persons to be
influenced by both risk and protective factors across individuals,
relationships, community, and societal levels (Figure 1).
Findings from the real-world exemplars, phrases, meanings of
smoking-related triggers, and protective factors from this
research will serve as the foundation for designing culturally
sensitive narrative messages to promote smoking cessation
through social media among the TGE community.
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Figure 1. Conceptual framework.

Methods

Research Design
We used a qualitative research design using digital photovoice
data collection, focus group discussions, and member checking
among participants. The study was approved by the institutional
review board of Harvard TH Chan School.

Participant Eligibility and Enrollment
We enrolled a purposeful sample of participants who identify
as TGE, live in the United States, have smoked at least 100
cigarettes in their lifetime, currently smoke cigarettes on one
or more days in the past 30 days, use either Facebook or
Instagram at least once daily, and were able to participate in
English. Individuals who were currently quitting smoking, only
used e-cigarettes or cannabis, did not smoke cigarettes, and
were not able to participate using the English language were
ineligible. We used Facebook and Instagram because of the
high prevalence of use of these 2 platforms and increased
exposure to tobacco-related messages on social media among
LGBTQ+ populations [24,25]. The study enrollment was
conducted between March 2019 and April 2020. Our initial
recruitment was in a northeast metropolitan city, and we
expanded the recruitment nationally in October 2019. We
recruited most participants through paid Facebook and Instagram
advertisements based on the best practices of engaging TGE
populations on the web for research studies [26,27]. We also
used Craigslist advertisements, snowball sampling, posting
flyers at LGBTQ+ events and venues, and outreach through
LGBTQ+ community organizations. Two study research
assistants screened interested participants over the phone and
consented participants who were eligible and agreed to
participate in the study. Approximately half of the participants
joined separate Facebook groups and half joined separate

Instagram groups. The recruitment proceeded on a rolling basis,
and participants within each group completed the photovoice
collection within the same period of 21 days in their respective
groups. There were between 2 and 9 participants per group
(average of 5 per group). All participants in each group were
given the same start date. Participants received gift cards as
incentives for completing each phase of the study procedures
(US $10-75 per phase; up to US $300 for completing all phases).
We received messages from over 330 interested individuals and
were able to contact 110 for screening over the phone or through
Facebook messaging. Of the 110 individuals, 47 were eligible
and enrolled in the first phase of the study. Of the 47 individuals,
44 completed photovoice data collection. Of the 44 individuals,
29 participated in the focus group discussion. Among these, 9
individuals participated in the member checking discussion.

Study Procedures

Digital Photovoice Data Collection
We used the photovoice technique [18] to obtain participants’
close-to-real time personal experiences of risk or protective
factors of smoking. Participants were asked to upload pictures
and a brief caption of either risk or protective factors in relation
to their smoking they experienced to a private study-specific
Facebook group or on an Instagram group chat daily for 21
consecutive days. Participants’ information on the Facebook or
Instagram groups could only be viewed by the participants
within their group and the study team. Participants were
encouraged to post at least 1 picture per day for at least 5 days
per week to ensure a minimum level of participation in the study.
They could provide comments on each other’s posts. To ensure
their privacy and confidentiality, 2 study research assistants
conducted training with each study participant to describe the
study protocol and examples of the types of appropriate pictures,
phrases, and comments that can be shared within their respective
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Facebook groups or Instagram group chats. Each participant
was assigned a unique study ID code number not connected to
any personally identifiable information.

Focus Group Discussion
After each group completed the photovoice data collection, we
invited all participants to a focus group discussion with their
respective group members. A PhD-prepared nurse researcher
with extensive experience and training in qualitative research
led the focus groups to research assistants. We conducted
in-person focus groups among participants from a northeast
metropolitan city and conducted web-based focus groups using
the Zoom web conferencing platform (Zoom Video
Communications) among participants who were recruited
nationally. The number of participants across the focus groups
ranged between 2 and 7. The duration of the focus groups ranged
from 70 to 170 minutes. During each focus group, participants
were first shown photos that they contributed within their
Facebook closed private group or Instagram group chat. They
were asked to work as a group to complete an image sorting
task where they first categorized the images as either risk (things
that make them want to smoke) or protective factors for smoking
(things that help them resist smoking). Following sorting into
risk and protective factors, we asked participants to describe
each photo categorized as a risk factor in their own words. This
was then repeated for each photo, which was categorized as a
protective factor. The moderator provided guidance to the group
and probed for the rationale for certain categorization decisions
using the SHOWED questions as needed (What do you See
here? What is really Happening? How does this relate to Our
lives? Why does this condition Exist? What can we Do about
it?). Participants’ final categories and names of each category
as decided by the group’s consensus were recorded. The
in-person focus groups were audio recorded, and for the
web-based focus groups, we obtained an audiovisual recording
and immediately deleted the video component. Following
transcription by a professional transcriber, the recordings were
deleted per institutional review board requirement for participant
confidentiality and privacy.

Member Checking
Following the study team’s preliminary analysis of the photos,
captions, and focus group transcripts, we invited participants
from all the Facebook and Instagram groups to attend a
web-based member checking discussion to obtain insights on
their interpretation of the risk and protective factors of smoking
behaviors, identify the most important factors to address in
future interventions, and discuss potential approaches for
culturally tailored interventions to reduce smoking among TGE
persons. A total of 9 participants were able to attend the member
checking focus group. The member checking participants were
not all from the same initial Facebook or Instagram group but
were members of 5 different groups. This member checking
discussion was conducted over 67 minutes over Zoom web

conferencing, and we obtained an audio recording. Following
transcription by a professional transcriber, the audio recording
was deleted.

Analysis
Photos, captions, and focus group transcripts were uploaded to
NVivo 12 (QSR International) by the study team for coding.
Analyses of photos and captions were conducted in conjunction
with the participants during the focus groups (photo sorting and
labeling of risk and protective factors using participants’ own
words). After completing the focus groups, the study team
synthesized the data into related categories (eg, weather, climate,
and physical environment were combined into the same
category). Furthermore, 2 research assistants coded the
transcripts from the 2 focus groups to ensure agreement in an
initial coding guide. Each research assistant then coded the
remaining focus group transcripts individually. Emerging codes
or questions were resolved by discussion with the study team,
and the codebook was updated following the discussion. The
final codebook is available as Multimedia Appendix 1. We
categorized factors as being risk or protective factors; occurring
at individual, relationship, or community levels; and specific
factors (eg, taste of cigarettes, minority stress, and coping
mechanisms). We then organized the individual codes into major
themes of risk and protective factors. This study followed the
Consolidated Criteria for Reporting Qualitative Health Research.
On the basis of recommendations from the literature [28], we
estimated that 3-6 focus groups would be sufficient for theme
saturation.

Results

Participant Characteristics
Saturation of themes was achieved after conducting 7 focus
groups between March 2019 and April 2020 with a total of 47
participants. The mean age of the participants was 26 (SD 8.4)
years. Approximately half of the participants (25/47, 53%) were
identified as nonbinary or gender nonconforming, 15% (7/47)
were identified as male, trans male, or trans men, 17% (8/47)
as female, trans female, or trans women, and 15% (7/47)
identified with other gender identities. Most of the participants
identified as nonheterosexual; half of the participants (22/47,
47%) identified with multiple sexual orientations, 17% (8/47)
as bisexual, 13% (6/47) as queer, 11% (5/47) as pansexual, and
9% (4/47) as gay or lesbian. Most (40/47, 85%) of the
participants were non-Hispanic, with 55% (26/47) identified as
White, 13% (6/47) Black, and 32% (15/47) other racial or ethnic
identities. Approximately half of the participants (26/47, 55%)
were daily smokers, and half were occasional smokers in the
past 30 days. Additional details of participant characteristics
are summarized in Table 1. We compared the characteristics
(eg, age, sex assigned at birth, gender identity, and sexual
orientation) between participants in the northeast city and those
recruited nationally, and there was no significant difference.
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Table 1. Participant characteristics (n=47).

ValuesCharacteristics

26.0 (8.4)Age (years), mean (SD)

Sex assigned at birth, n (%)

17 (36.2)Male

Gender identity, n (%)

7 (14.9)Male, trans male, or trans man

8 (17)Female, trans female, or trans woman

25 (53.2)Nonbinary or gender nonconforming

7 (14.9)Other

Sexual orientation, n (%)

2 (4.3)Heterosexual

4 (8.5)Gay or lesbian

8 (17)Bisexual

5 (10.6)Pansexual

6 (12.8)Queer

22 (46.8)Multiple identities

Race, n (%)

26 (55.3)White only

6 (12.8)Black only

15 (31.9)Other

Ethnicity, n (%)

7 (14.9)Hispanic

Smoking status, n (%)

21 (44.7)Occasionally smoke

26 (55.3)Smoke daily

Other tobacco product use in past 30 days, n (%)

16 (34)Electronic cigarettes

10 (21.3)Cigars

4 (8.5)Pipe

8 (17)Hookah

1 (2.1)Snus

6 (12.8)Kreteks

Education, n (%)

12 (25.5)High school or below

25 (53.2)Some college or associates degree

10 (21.5)Bachelor’s degree or higher

Employment, n (%)

25 (53.2)Employed

7 (14.9)Unemployed

1 (2.1)Homemaker

8 (17)Student

4 (8.5)Disabled

2 (4.3)Other
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ValuesCharacteristics

Income (US $ ), n (%)

17 (36.2)<10,000

14 (29.8)10,000-19,999

4 (8.5)20,000-39,999

6 (12.8)40,000-59,999

2 (4.3)60,000-79,999

0 (0)80,000-99,999

4 (8.5)≥100,000

Health insurance, n (%)

12 (25.5)Plan purchased through employer

10 (21.3)Plan purchased on their own

4 (8.5)Medicare

12 (25.5)Medicaid or another state program

1 (2.1)Tricare

2 (4.3)Some other source

6 (12.8)None

Risk and Protective Factors

Overview
We identified 6 major themes of smoking risk and protective
factors: (1) experiences of stress, (2) gender affirmation, (3)
health consciousness, (4) social influences, (5) routine behaviors,
and (6) environmental cues. Risk factors were described more
frequently than the protective factors. In addition, participants
experienced certain factors as risk factors in some circumstances
and as protective factors in other circumstances (eg, friends or
peers [social influence] were described as risks by some
participants, whereas others described having friends or peers
who encouraged them to quit smoking). Stress was a

cross-cutting factor that occurs at the individual, relationship,
and community levels. We describe and illustrate each theme,
specific codes within each theme, organized into risk versus
protective factors, and indicated which levels the factors were
coded in Figure 2. We used they/them/their pronouns in the
following section, although individual participants may use
other preferred pronouns to present the results. We reviewed
the data to compare the risk and protective factors from
participants in the northeast city versus national participants,
and there was no discernible pattern to distinguish between the
2 sets of participants, with the exception that 2 groups from the
national sample had discussed experiences related to the
COVID-19 pandemic that were not present in the northeast city
participants (because they were recruited before the pandemic).
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Figure 2. Smoking risk and protective factors among transgender and gender-expansive individuals.

Experiences of Stress
Participants described a variety of stressors linked to smoking
behavior. Some participants highlighted their experiences of
minority stress related specifically to their gender identity (eg,
stigma associated with their gender identity and concealment)
that were associated with their smoking. For instance, one
participant recounted a fellow colleague who identified as TGE
being harassed by a customer:

One of my fellow trans coworkers was harassed,
screamed at, and intentionally misgendered as well
as received a torrent of slurs from a woman that came
in today and that definitely made us all want to smoke.

Another participant shared a photo of being in an office with
their colleagues and having to conceal their identity from them
and the following caption:

I work in an office with all men and most of them are
trans/homophobic but almost none of them know that
I’m gay or trans and f* do they test my patience every
day and that’s what makes me want to smoke.

Work, school, commuting, transportation, financial situation,
housing, and relationship conflicts were factors that triggered
increased smoking for some participants. For instance, one
participant shared a stock photo of 2 people quarreling to reflect
on a conflict with their partner and this accompanying caption:

We don’t fight much, but I’m a very confrontational
person so not getting to finish the argument right
away stressed me out to the point of wanting to smoke.

Participants described societal stressors such as homelessness,
the economy, and lack of access to affordable mental health
care as risk factors for smoking. For example, one participant
posted a drawing depicting homelessness as a source of their
stress and smoking with the following caption:

This pic represents all the economic issues, personal
and larger, that stresses me out. I know there are lots
of healthier ways to deal with my financial
anxieties...BUT Cigarettes are cheaper than therapy.

Regarding coping behaviors to reduce feelings of stress,
participants described using various strategies including
achieving relaxation or contentment, using humor, or exercising.
For example, one participant shared about using humor to help
avoid smoking:

Anything that makes me laugh that’s like kind of
making fun of anything is like, helpful and not
smoking actually, so it feels protective to me because
humor helps me get through all the horrors of the
world that we’re living in.

Gender Affirmation
Participants described smoking as one way to affirm their gender
identity and experience gender euphoria. For instance, one
participant shared a photo where they were smoking in their car
while driving and a caption:

I’m a very good driver I believe, which is a
stereotypically “masculine” thing, and smoking is
seen by some people as masculine, as well. It’s
affirming in a weird way.

Conversely, feelings of self-esteem of one’s appearance were
associated with not wanting to smoke. One participant shared
an occasion of dressing up and not wanting to ruin their
appearance because of smoking:

I sometimes dress up, put on the whole makeup, wear
some nice type of deal. And it kind of ruins that effect
when you smell predominantly like smoke and not
nice new perfume...
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Health Consciousness
Participants viewed receiving gender affirmation–related health
care and health care provider advice to stop smoking as a
motivating factor to not smoke. For instance, one participant
shared a picture of having completed top surgery and a caption
stating that they wanted to quit smoking so that the scars would
heal better. Another participant described being receptive to
their doctor’s advice:

If my doctor told me that I had to stop taking estrogen,
this happened and this happened and I didn’t stop
smoking, you know I’d stop smoking.

General health was a factor that participants experienced as
risks for smoking in some situations and as protective in other
situations. General physical health issues, such as insomnia and
pain, or mental health issues, such as anxiety and mood, were
identified as potential risk factors for smoking. Having
respiratory symptoms, seeking mental health therapy, and
practicing self-care were also described as protective against
smoking. One participant shared a photo of a cup of tea and
stated in the caption that having a sore throat made them want
to drink tea and avoid smoking. Another participant described
insomnia and anxiety as triggers of smoking:

I feel like sleep and/or lack of sleep and anxiety are
pretty close together. I feel like people tend to feel
more anxious when they’ve maybe not slept very well.
And cigarettes are one way of like coping with that
and sort of addressing that.

Participants were concerned about the health of family members,
pets, or animals around them if they smoked, which motivated
some participants to avoid smoking. One participant posted a
photo of being with young children and wrote:

Being with my kids makes me not want to smoke. Their
health and my own makes me always reconsider my
choices.

Another participant shared how they would not smoke near their
pet to avoid harming their pet because of secondhand smoke:

I remember reading a bunch of articles about how
secondhand smoke affects pets. And I really love my
cat and I don’t want him to get any ill effects from
me smoking. So, whenever I do, I try to do it on the
porch and I try to lock him out, which he hates...

Social Influences
Social influences were described as risks in some circumstances
and protective factors in others. Being in the company of friends
and peers in social situations where smoking and other substance
use were present were risk factors for smoking. One participant
explained the following in the focus group:

...there are things that make me want to smoke, and
seeing anyone else with a cigarette or hearing
anybody else talk about having a cigarette is one of
those things.

Positive family pressure and friends or peer norms to not smoke
were associated with avoiding smoking. One participant posted

a photo outdoors with their partner and described their partner’s
disapproval of their smoking in the caption:

My best friend/life partner HATES when I smoke, so
thinking of her makes me want to quit.

Routine Behaviors
Routine behaviors such as driving or drinking coffee were
viewed as risk factors for smoking. For instance, one participant
shared a photo of sitting in their car and a caption of being
triggered to smoke whenever they drive.

The taste of cigarettes was another factor within the theme of
habit that increased smoking (risks) for some participants but
deterred others from smoking (protective). One participant
shared that the taste of finishing one cigarette prompted lighting
up another cigarette. Another commented on cigarettes being
nasty and that made them not want to smoke.

Substance use, including alcohol and cannabis, was also
discussed as a risk factor for smoking cigarettes. For example,
one participant shared a picture of a can of beer while playing
a drinking game that led to their desire to smoke a cigarette:

Playing a drinking game tonight. Alcohol always
makes me want a cig. Especially since one of my
roommates smokes too and I know he’ll go out for
one at some point.

Conversely, having distractions was helpful in keeping
participants’ hands and minds occupied and avoiding smoking.
These distractions included cooking a healthy meal, working
on a school assignment, occupying their hands by playing a
musical instrument, viewing positive images, and watching
entertainment shows.

Environmental Cues
Participants described environmental cues that prompted their
smoking, including being outdoors, experiencing either good
or bad weather, easy access to cigarettes, images related to
smoking, or being in a bar. One participant shared a photo of a
rainy day outside their home and a caption:

Cold, wet, boring, and grey day. Nice time for a
cigarette.

Conversely, some participants described environments or
situations that discouraged them from smoking, including places
where they were not able to smoke, such as at a transit stop and
bad weather, which prevented them from going outdoors to
smoke. One participant posted a picture of being at a picnic in
a public park and captioned it as follows:

I love to have a smoke while walking around. but it
was a public park, so I waited until I got home.

Discussion

Principal Findings
This study described a comprehensive set of risk and protective
factors occurring at multiple levels among a sample of TGE
smokers based on their real-world experiences and through an
analysis of a combination of photos, captions, and focus group
discussions. Participants in this study reported more risk factors
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for smoking than the protective factors. This was understandable
because they were current smokers and did not attempt to quit
smoking at the time of the study. This information is unique
and essential for understanding the circumstances and reasons
for smoking and for avoiding smoking among TGE individuals.
Most themes of risk and protective factors described by the
participants were consistent with prior literature on the
determinants of smoking among LGBTQ+ populations [5,6].
However, to our knowledge, this is one of the first few studies
to identify unique factors associated with smoking among TGE
individuals, including gender affirmation and gender
affirmation–related health care.

These study findings help us understand the important factors
that underlie smoking habits among TGE individuals, which
can serve as the foundation for future research and smoking
cessation intervention design. First, there is a need for future
research on the underlying factors linked to smoking or not
smoking that either occur more frequently or are unique among
TGE populations. Although prior literature reported correlations
between receipt of treatment for gender affirmation and smoking
behavior or smoking cessation [29,30], this study adds to earlier
research by documenting participants explaining in their own
words how gender affirmation and gender euphoria were related
to their smoking behaviors. This study identifies factors that
focus on preventing smoking initiation and promoting cessation
among TGE populations that have not been previously
described, such as gender affirmation and receiving gender
affirmation–related health care. Future work to pretest the
relevance and acceptability of health messages that also address
the theme of gender affirmation to promote smoking cessation
among TGE populations will be needed. Second, the images,
phrases, and stories from TGE participants’ lived experiences
may inform the design of antismoking messages drawn from
authentic testimonials that are salient and culturally responsive
to TGE individuals. For instance, participants described real-life
situations of avoiding smoking by practicing self-care in various
ways, which could be adapted as tips for TGE individuals in
future antismoking messages. Third, participants described
factors that were both risk and protective factors depending on
the circumstances and revealed that certain factors occurred
across individuals, relationships, and societal or community
levels. The findings support the use of a multilevel framework
and systems change approach to examine and address smoking
holistically among TGE populations. Fourth, some participants
affirmed the value of the collaborative research approach and
provided feedback and enthusiasm for contributing to the
research and future intervention design as community advisors.
We will use a community-based participatory research approach
by meaningfully engaging with TGE individuals as coequal
partners and advisors during the next phase of this research and
in future intervention design.

These findings are corroborated by several factors in the
conceptual framework (Figure 1). However, some of the factors
that we anticipated would be important drivers of smoking were
absent in the data obtained from this research. These include
the tobacco industry’s marketing [7,8] and smoking cessation
campaigns, which we hypothesized as potential influences but
were not mentioned by participants as risk or protective factors

of their smoking behaviors, respectively. A few themes that
emerged in the study were not accounted for in the framework.
These included health consciousness for others, such as family
members and pets, routine behaviors, and environmental cues.

A few themes reported among TGE individuals resemble, at
the surface, factors that have been previously described in the
general population, including stress, social influences, routines,
and environmental cues. Although these factors are not unique
to TGE individuals, the contexts and frequency of experiencing
these factors may differ meaningfully between the TGE and
non-TGE populations. For instance, the underlying structural
discrimination of TGE populations may mean that they
experience greater economic stress and financial difficulties [6]
than non-TGE populations, which, in turn, widens the disparity
in smoking behavior among TGE populations. The issue of the
social determinants impacting TGE populations and their linkage
with their experience of stress was highlighted by some
participants in our study. Future research exploring the
similarities or differences in risk and protective factors between
TGE and non-TGE populations will help to address questions
about the contexts of experiencing these factors.

There were several lessons learned from the use of the digital
photovoice approach within closed social media groups. A few
participants reported during the member checking discussion
that being in the study provided peer support and they
appreciated being in a group that understood their experiences
as TGE persons. Some participants described how the action
of uploading a photo daily related to their smoking behavior
helped them to keep track of their smoking use, and they became
more aware of the motivations to smoke. Participants reported
that the groups provided a safe space that allowed them to
connect and communicate with other participants who had
similar experiences. For instance, one participant commented
that “with these people I can do anything, including try to quit
smoking.” The study procedures were generally viewed as
acceptable and not overly burdensome. We note that this study
was not designed as a smoking cessation intervention, and
participants did not intend to quit smoking at the outset of the
study. However, feedback from the participants suggested that
the use of social media peer groups may be a promising
component of group-based support and interventions to reduce
smoking among TGE populations. Compared with previous
research that used different approaches (eg, close-ended
cross-sectional surveys [3,5,6,11,30], focus groups among
participants in a single geographic location [9], and electronic
health record data [12,29]), the photovoice approach in this
study has the advantage of obtaining rich and contextual visual
data of experiences of smoking risks and protective factors in
close to real time (vs recall from the past), detailed exploration
of a broad range of factors impacting smoking behaviors using
the participants’own words (vs close-ended survey instruments),
and the ability to combine multiple sources of data collected
from the same participants over time and geographic areas (vs
one-time focus groups from one geographic location).

Limitations
This study has a few limitations. Owing to the limited sample
size of participants from racial and ethnic minority backgrounds,
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we were unable to fully explore whether experiences of multiple
axes of discrimination by gender identity, race, and ethnicity
intersect in experiences of risk and protective factors among
TGE individuals from multiple minority backgrounds. Efforts
to increase enrollment of TGE individuals from multiple
minority backgrounds in future work will yield data to critically
address research questions related to intersectionality among
these individuals. Although this study yielded a comprehensive
set of risk and protective factors, the study data were not
representative of the experiences of the broader TGE population
who smoke. However, this work will inform the design of future
survey research among a larger national sample of TGE
participants to assess the frequency of encountering these
smoking risk and protective factors and appropriate strategies
to address these factors in reducing smoking among TGE
individuals. This study relied on participants who were
motivated and comfortable with documenting and sharing their
experiences of smoking risk and protective situations in the

form of photos to their group. Although we did not receive
feedback from participants that this deterred their sharing of
certain experiences, we acknowledge that this limitation may
mean that certain sensitive topics related to smoking specifically
may have been omitted. Future research may include an
approach in which participants can submit photos individually
instead of within a group.

Conclusions
To summarize, this study identified real-world risk and
protective factors among TGE individuals who smoke and
collect rich visual representations and participants’ own words
in labeling risk and protective factors. The long-term goal of
this research is to reduce disparities in tobacco use and related
health disparities among the TGE populations. The lessons
learned from this study approach and rich data will inform future
community-engaged research for designing a culturally
responsive intervention to address these factors with TGE
community members as coequal partners.

Acknowledgments
The authors would like to thank all the participants in this study for volunteering their time and providing valuable feedback.
This project was supported by the National Institutes of Health’s U54 Cancer Research Partnership Grant (U54 CA156732). The
content is solely the responsibility of the authors and does not necessarily represent the official views of the National Institutes
of Health.

Authors' Contributions
ASLT, SB, PKG, and JP obtained the funding for the study. EH, SB, BCF, FAKC, and PKG contributed to the data collection
and analysis. ASLT and PKG wrote the initial draft, and all authors contributed to the revisions and approved the final manuscript.
ASLT is responsible for the overall content of the guarantor.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Smoking risk and protective factors.
[DOCX File , 16361 KB-Multimedia Appendix 1]

References

1. Centers for Disease Control and Prevention. The Health Consequences of Smoking - 50 Years of Progress: A Report of
the Surgeon General. Atlanta, Georgia: Centers for Disease Control and Prevention (US); 2014.

2. Drope J, Liber AC, Cahn Z, Stoklosa M, Kennedy R, Douglas CE, et al. Who's still smoking? Disparities in adult cigarette
smoking prevalence in the United States. CA Cancer J Clin 2018 Mar;68(2):106-115 [FREE Full text] [doi:
10.3322/caac.21444] [Medline: 29384589]

3. Buchting FO, Emory KT, Scout, Kim Y, Fagan P, Vera LE, et al. Transgender use of cigarettes, cigars, and e-cigarettes in
a national study. Am J Prev Med 2017 Jul;53(1):1-7 [FREE Full text] [doi: 10.1016/j.amepre.2016.11.022] [Medline:
28094133]

4. Meerwijk EL, Sevelius JM. Transgender population size in the United States: a meta-regression of population-based
probability samples. Am J Public Health 2017 Feb;107(2):1-8. [doi: 10.2105/AJPH.2016.303578] [Medline: 28075632]

5. Gamarel KE, Mereish EH, Manning D, Iwamoto M, Operario D, Nemoto T. Minority stress, smoking patterns, and cessation
attempts: findings from a community-sample of transgender women in the San Francisco Bay area. Nicotine Tob Res 2016
Mar;18(3):306-313. [doi: 10.1093/ntr/ntv066] [Medline: 25782458]

6. Shires DA, Jaffee KD. Structural discrimination is associated with smoking status among a national sample of transgender
individuals. Nicotine Tob Res 2016 Dec;18(6):1502-1508. [doi: 10.1093/ntr/ntv221] [Medline: 26438646]

7. Spivey JD, Lee JG, Smallwood SW. Tobacco policies and alcohol sponsorship at lesbian, gay, bisexual, and transgender
pride festivals: time for intervention. Am J Public Health 2018 Feb;108(2):187-188. [doi: 10.2105/AJPH.2017.304205]
[Medline: 29320286]

JMIR Public Health Surveill 2021 | vol. 7 | iss. 10 | e27417 | p. 10https://publichealth.jmir.org/2021/10/e27417
(page number not for citation purposes)

Tan et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=publichealth_v7i10e27417_app1.docx&filename=609253cfc3d30ccb5e617eabb4fe3498.docx
https://jmir.org/api/download?alt_name=publichealth_v7i10e27417_app1.docx&filename=609253cfc3d30ccb5e617eabb4fe3498.docx
http://dx.doi.org/10.3322/caac.21444
http://dx.doi.org/10.3322/caac.21444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29384589&dopt=Abstract
http://europepmc.org/abstract/MED/28094133
http://dx.doi.org/10.1016/j.amepre.2016.11.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28094133&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2016.303578
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28075632&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntv066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25782458&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntv221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26438646&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2017.304205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29320286&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


8. Stevens P, Carlson LM, Hinman JM. An analysis of tobacco industry marketing to lesbian, gay, bisexual, and transgender
(LGBT) populations: strategies for mainstream tobacco control and prevention. Health Promot Pract 2004 Jul;5(3
Suppl):129-134. [doi: 10.1177/1524839904264617] [Medline: 15231106]

9. Matthews AK, Cesario J, Ruiz R, Ross N, King A. A qualitative study of the barriers to and facilitators of smoking cessation
among lesbian, gay, bisexual, and transgender smokers who are interested in quitting. LGBT Health 2017 Feb;4(1):24-33
[FREE Full text] [doi: 10.1089/lgbt.2016.0059] [Medline: 28068208]

10. Levinson AH, Hood N, Mahajan R, Russ R. Smoking cessation treatment preferences, intentions, and behaviors among a
large sample of Colorado gay, lesbian, bisexual, and transgendered smokers. Nicotine Tob Res 2012 Aug;14(8):910-918.
[doi: 10.1093/ntr/ntr303] [Medline: 22259147]

11. Grady ES, Humfleet GL, Delucchi KL, Reus VI, Muñoz RF, Hall SM. Smoking cessation outcomes among sexual and
gender minority and nonminority smokers in extended smoking treatments. Nicotine Tob Res 2014 Sep;16(9):1207-1215
[FREE Full text] [doi: 10.1093/ntr/ntu050] [Medline: 24727483]

12. Menino DD, Katz-Wise SL, Vetters R, Reisner SL. Associations between the length of time from transgender identity
recognition to hormone initiation and smoking among transgender youth and young adults. Transgend Health 2018;3(1):82-87
[FREE Full text] [doi: 10.1089/trgh.2018.0002] [Medline: 29795789]

13. Sexual and gender minority research portfolio analysis fiscal year 2018. National Institutes of Health Sexual Gender Minority
Research Office. Washington, DC; 2018. URL: https://dpcpsi.nih.gov/sites/default/files/
SGMRO_2018_PortfolioAnalysis_RF508_FINAL.pdf [accessed 2020-08-28]

14. Cao B, Gupta S, Wang J, Hightow-Weidman LB, Muessig KE, Tang W, et al. Social media interventions to promote HIV
testing, linkage, adherence, and retention: systematic review and meta-analysis. J Med Internet Res 2017 Nov 24;19(11):e394
[FREE Full text] [doi: 10.2196/jmir.7997] [Medline: 29175811]

15. Lee JG, Matthews AK, McCullen CA, Melvin CL. Promotion of tobacco use cessation for lesbian, gay, bisexual, and
transgender people: a systematic review. Am J Prev Med 2014 Dec;47(6):823-831 [FREE Full text] [doi:
10.1016/j.amepre.2014.07.051] [Medline: 25455123]

16. Baskerville NB, Dash D, Shuh A, Wong K, Abramowicz A, Yessis J, et al. Tobacco use cessation interventions for lesbian,
gay, bisexual, transgender and queer youth and young adults: A scoping review. Prev Med Rep 2017 Jun;6:53-62 [FREE
Full text] [doi: 10.1016/j.pmedr.2017.02.004] [Medline: 28271021]

17. Vogel EA, Belohlavek A, Prochaska JJ, Ramo DE. Development and acceptability testing of a Facebook smoking cessation
intervention for sexual and gender minority young adults. Internet Interv 2019 Mar;15:87-92 [FREE Full text] [doi:
10.1016/j.invent.2019.01.002] [Medline: 30792958]

18. Catalani C, Minkler M. Photovoice: a review of the literature in health and public health. Health Educ Behav 2010
Jun;37(3):424-451. [doi: 10.1177/1090198109342084] [Medline: 19797541]

19. Wang C, Burris MA. Photovoice: concept, methodology, and use for participatory needs assessment. Health Educ Behav
1997 Jun;24(3):369-387 [FREE Full text] [doi: 10.1177/109019819702400309] [Medline: 9158980]

20. Rhodes SD, Alonzo J, Mann L, Simán F, Garcia M, Abraham C, et al. Using photovoice, latina transgender women identify
priorities in a new immigrant-destination state. Int J Transgend 2015;16(2):80-96 [FREE Full text] [doi:
10.1080/15532739.2015.1075928] [Medline: 27110226]

21. Northridge ME, McGrath BP, Krueger SQ. Using community-based participatory research to understand and eliminate
social disparities in health for lesbian, gay, bisexual,transgender populations. In: Meyer EH, Northridge ME, editors. The
Health of Sexual Minorities. Boston, MA: Springer; 2007:455-470.

22. Meyer IH. Resilience in the study of minority stress and health of sexual and gender minorities. Psychology of Sexual
Orientation and Gender Diversity 2015 Sep;2(3):209-213. [doi: 10.1037/sgd0000132]

23. U.S. National Cancer Institute. A socioecological approach to addressing tobacco-related health disparities. In: National
Cancer Institute Tobacco Control Monograph 22. NIH Publication No. 17-CA-8035A. Bethesda, MD: U.S. Department of
Health and Human Services, National Institutes of Health, and National Cancer Institute; 2017. URL: https://cancercontrol.
cancer.gov/sites/default/files/2020-06/m22_complete_0.pdf

24. Rideout V, Fox S. Digital health practices, social media use, and mental well-being among teens and young adults in the
U.S. Hopelab and Well Being Trust. 2018. URL: https://hopelab.org/report/
a-national-survey-by-hopelab-and-well-being-trust-2018/ [accessed 2020-08-13]

25. Emory K, Buchting F, Trinidad D, Vera L, Emery S. Lesbian, Gay, Bisexual, and Transgender (LGBT) view it differently
than non-LGBT: Exposure to tobacco-related couponing, e-cigarette advertisements, and anti-tobacco messages on social
and traditional media. Nicotine Tob Res 2019 Mar 30;21(4):513-522 [FREE Full text] [doi: 10.1093/ntr/nty049] [Medline:
29546337]

26. Guillory J, Wiant KF, Farrelly M, Fiacco L, Alam I, Hoffman L, et al. Recruiting hard-to-reach populations for survey
research: using Facebook and instagram advertisements and in-person intercept in LGBT bars and nightclubs to recruit
LGBT young adults. J Med Internet Res 2018 Jun 18;20(6):e197 [FREE Full text] [doi: 10.2196/jmir.9461] [Medline:
29914861]

JMIR Public Health Surveill 2021 | vol. 7 | iss. 10 | e27417 | p. 11https://publichealth.jmir.org/2021/10/e27417
(page number not for citation purposes)

Tan et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://dx.doi.org/10.1177/1524839904264617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15231106&dopt=Abstract
http://europepmc.org/abstract/MED/28068208
http://dx.doi.org/10.1089/lgbt.2016.0059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28068208&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntr303
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22259147&dopt=Abstract
http://europepmc.org/abstract/MED/24727483
http://dx.doi.org/10.1093/ntr/ntu050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24727483&dopt=Abstract
http://europepmc.org/abstract/MED/29795789
http://dx.doi.org/10.1089/trgh.2018.0002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29795789&dopt=Abstract
https://dpcpsi.nih.gov/sites/default/files/SGMRO_2018_PortfolioAnalysis_RF508_FINAL.pdf
https://dpcpsi.nih.gov/sites/default/files/SGMRO_2018_PortfolioAnalysis_RF508_FINAL.pdf
http://www.jmir.org/2017/11/e394/
http://dx.doi.org/10.2196/jmir.7997
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29175811&dopt=Abstract
http://europepmc.org/abstract/MED/25455123
http://dx.doi.org/10.1016/j.amepre.2014.07.051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25455123&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(17)30019-0
https://linkinghub.elsevier.com/retrieve/pii/S2211-3355(17)30019-0
http://dx.doi.org/10.1016/j.pmedr.2017.02.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28271021&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(18)30054-X
http://dx.doi.org/10.1016/j.invent.2019.01.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30792958&dopt=Abstract
http://dx.doi.org/10.1177/1090198109342084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19797541&dopt=Abstract
https://doi.org/10.1177/109019819702400309
http://dx.doi.org/10.1177/109019819702400309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9158980&dopt=Abstract
http://europepmc.org/abstract/MED/27110226
http://dx.doi.org/10.1080/15532739.2015.1075928
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27110226&dopt=Abstract
http://dx.doi.org/10.1037/sgd0000132
https://cancercontrol.cancer.gov/sites/default/files/2020-06/m22_complete_0.pdf
https://cancercontrol.cancer.gov/sites/default/files/2020-06/m22_complete_0.pdf
https://hopelab.org/report/a-national-survey-by-hopelab-and-well-being-trust-2018/
https://hopelab.org/report/a-national-survey-by-hopelab-and-well-being-trust-2018/
http://europepmc.org/abstract/MED/29546337
http://dx.doi.org/10.1093/ntr/nty049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29546337&dopt=Abstract
https://www.jmir.org/2018/6/e197/
http://dx.doi.org/10.2196/jmir.9461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29914861&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Blotner C, Rajunov M. Engaging transgender patients: using social media to inform medical practice and research in
transgender health. Transgend Health 2018;3(1):225-228 [FREE Full text] [doi: 10.1089/trgh.2017.0039] [Medline:
30596150]

28. Guest G, Namey E, McKenna K. How many focus groups are enough? Building an evidence base for nonprobability sample
sizes. Field Methods 2016 Jul 24;29(1):3-22. [doi: 10.1177/1525822X16639015]

29. Myers SC, Safer JD. Increased rates of smoking cessation observed among transgender women receiving hormone treatment.
Endocr Pract 2017 Jan;23(1):32-36. [doi: 10.4158/EP161438.OR] [Medline: 27682351]

30. Kidd JD, Dolezal C, Bockting WO. The relationship between tobacco use and legal document gender-marker change,
hormone use, and gender-affirming surgery in a United States sample of trans-feminine and trans-masculine individuals:
Implications for cardiovascular health. LGBT Health 2018 Oct;5(7):401-411 [FREE Full text] [doi: 10.1089/lgbt.2018.0103]
[Medline: 30334686]

Abbreviations
LGBTQ+: lesbian, gay, bisexual, transgender, and queer
TGE: transgender and gender-expansive

Edited by R Kukafka, G Eysenbach; submitted 24.01.21; peer-reviewed by W Tang, B Cao, Y Kim, N Jiang, N Nguyen; comments to
author 03.03.21; revised version received 30.03.21; accepted 08.08.21; published 06.10.21

Please cite as:
Tan ASL, Gazarian PK, Darwish S, Hanby E, Farnham BC, Koroma-Coker FA, Potter J, Ballout S
Smoking Protective and Risk Factors Among Transgender and Gender-Expansive Individuals (Project SPRING): Qualitative Study
Using Digital Photovoice
JMIR Public Health Surveill 2021;7(10):e27417
URL: https://publichealth.jmir.org/2021/10/e27417
doi: 10.2196/27417
PMID:

©Andy SL Tan, Priscilla K Gazarian, Sabreen Darwish, Elaine Hanby, Bethany C Farnham, Faith A Koroma-Coker, Jennifer
Potter, Suha Ballout. Originally published in JMIR Public Health and Surveillance (https://publichealth.jmir.org), 06.10.2021.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Public Health and Surveillance, is properly cited. The complete bibliographic
information, a link to the original publication on https://publichealth.jmir.org, as well as this copyright and license information
must be included.

JMIR Public Health Surveill 2021 | vol. 7 | iss. 10 | e27417 | p. 12https://publichealth.jmir.org/2021/10/e27417
(page number not for citation purposes)

Tan et alJMIR PUBLIC HEALTH AND SURVEILLANCE

XSL•FO
RenderX

http://europepmc.org/abstract/MED/30596150
http://dx.doi.org/10.1089/trgh.2017.0039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30596150&dopt=Abstract
http://dx.doi.org/10.1177/1525822X16639015
http://dx.doi.org/10.4158/EP161438.OR
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27682351&dopt=Abstract
http://europepmc.org/abstract/MED/30334686
http://dx.doi.org/10.1089/lgbt.2018.0103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30334686&dopt=Abstract
https://publichealth.jmir.org/2021/10/e27417
http://dx.doi.org/10.2196/27417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

