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ARTICLE INFO ABSTRACT

Keywords: Stigma is the state of social devaluation due to a trait or group identity; weight and smoking-based self-, felt-, and
Post-cessation weight concern enacted stigma may have detrimental health effects and pose barriers to smoking cessation. This study examined
Smoking

associations between stigma, discrimination, and health for people with overweight or obesity (body mass index
[BMI] > 25) who smoke cigarettes (cigarettes smoked/day > 5) who reported interest in quitting smoking and
minimizing weight gain. Participants (N = 63; predominantly women (81.0 %), White (63.5 %) or Black/African
American (31.7 %), and heterosexual (85.7 %) with 50 % having a yearly income below $50,000) completed the
measures of stigma (i.e., Weight Bias Internalization Scale and Internalized Stigma of Smoking Inventory),
discrimination (i.e., Everyday Discrimination Scale), and symptoms of depression, weight, smoking, nicotine
dependence, and concerns about gaining weight while quitting smoking were measured. Those who reported
more internalization of weight bias and more everyday discrimination reported greater depressive symptom-
atology and greater concern about gaining weight while quitting smoking, with depressive symptomatology fully
mediating both internalization of weight bias and everyday discrimination’s relation with concern about gaining
weight while quitting smoking. There was also an association of smoking felt-stigma, but not self- or enacted-
stigma, with symptoms of depression. Stigma’s associations with symptoms of depression and post-cessation
weight concern suggest barriers to effective behavior change, and interventions may consider targeting pro-
cesses for coping with stigma experienced by this population.

Smoking stigma
Weight stigma

Stigma, or the state of social devaluation due to a trait or group
identity (Goffman, 1963; Pescosolido & Martin, 2015), predicts
morbidity and mortality and is a fundamental cause of population-level
health inequities (Hatzenbuehler et al., 2013). Stigmatization creates an
“us vs them” dynamic by assigning individuals with certain character-
istics to labeled, negatively stereotyped groups, which are then deemed
socially inferior, resulting in unjust outcomes (Link & Phelan, 2001).

People with overweight (OW, BMI > 25 kg/m?) or obesity (OB, BMI
> 30 kg/m?) are often labeled with negative stereotypes and experience
more enacted stigma, such as weight-based discrimination and unequal
treatment due to their weight (Abu-Odeh, 2014; Prunty et al., 2020;
Puhl & Heuer, 2009; Spahlholz et al., 2016) across settings (Hollmann
et al., 2024; Prunty et al., 2020). Weight-related self-, felt-, and enacted-
stigma and discrimination—and, in particular, stigma against OW/
OB—can prevent individuals from getting appropriate healthcare
(Carels et al., 2024; Mensinger et al., 2018; Phelan et al., 2015; Puhl

et al.,, 2021; Ryan et al., 2023; Wetzel & Himmelstein, 2023). People
who experience more self-, felt-, public, and structural stigma due to
OW/OB face more adverse psychological outcomes, including eating
disturbances, depression, anxiety, and body image dissatisfaction
(Alimoradi et al., 2020; Emmer et al., 2020; Hayward et al., 2018;
Mooney & El-Sayed, 2016; Papadopoulos & Brennan, 2015; Sutin &
Terracciano, 2017; Wang et al., 2021; Wu & Berry, 2018). In addition,
stigma and discrimination related to OW/OB may contribute to or un-
derlie some of the adverse physical health outcomes classically associ-
ated with OW/OB (Daly et al., 2019; Hunger & Major, 2015; Prunty
et al., 2023; Tomiyama et al., 2014).

Smoking stigma, like stigma related to OW/OB, is associated with
detrimental consequences for mental and physical health. Individuals
who smoke cigarettes are often assigned to a distinct category of people
(“smokers™) with associated negative stereotypes, and report experi-
ences of enacted stigma (i.e., discrimination) in a variety of domains
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such as at work, healthcare, and relationships (Graham, 2012; Murphy
et al., 2024; Triandafilidis et al., 2016). Smoking-related self-, felt-, and
enacted-stigma is reported by both those who smoke and the general
population (Draucker et al., 2020; Peretti-Watel et al., 2014). Although
some research shows that stigmatization of smoking (i.e., increasing felt
stigma) encourages quit attempts (Bayer, 2008; Helweg-Larsen et al.,
2020; Helweg-Larsen & Tjitra, 2024; Schoenaker et al., 2018), it also is
associated with negative outcomes like medical treatment avoidance,
decreased self-esteem, increased smoking as a defensive or coping
response to stigma (Antin et al., 2017; Cortland et al., 2019; Evans-Polce
et al., 2015), shame, decreased intention to quit (Kim et al., 2018),
withdrawing from people who do not smoke, and secrecy about smoking
status (David et al., 2024).

Smoking and weight have synergistic effects on health and interact in
complex ways. Smoking cessation is associated with weight gain
(Alruwaili et al., 2024), and people with OW/OB gain more weight after
quitting than do people without OW (Lycett et al., 2011). As a result,
people with OW/OB who smoke cigarettes may endorse substantial
weight concern, which can interfere with quit attempts (Levine et al.,
2013; Murphy et al., 2024). Existing research, has demonstrated that
there is an interaction effect between anti-fat attitudes and BMI in its
impact on smoking frequency, with endorsing anti-fat attitudes associ-
ated with greater smoking frequency in individuals with average or
lower BMIs, but not in people with OB/OW, indicating that the experi-
ences of people with OW/OB in particular may be unique (Tran et al.,
2023). Despite significant interactions between smoking and weight and
stigmatization of both, there is limited research exploring the experi-
ences of self-, felt-, or enacted stigma and discrimination among those
with OW/OB who smoke cigarettes.

The current study sought to elucidate the impacts of stigma and
discrimination on measured and self-reported factors associated with
smoking and weight in this population. We aimed to determine the re-
lationships between self-, felt-, and enacted stigma and everyday
discrimination experiences with 1) symptoms of depression, 2) smoking-
related factors (i.e., self-reported number of cigarettes smoked per day
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and calculated level of nicotine dependence), and 3) weight-related
factors (i.e., measured BMI and subjective, self-reported concerns
about smoking cessation-related weight gain). We hypothesized that
experiencing more weight self-stigma, smoking self-, felt-, and enacted
stigma, or everyday discrimination would be associated with greater
number of cigarettes smoked per day, nicotine dependence, BMI, and
concern about gaining weight after quitting smoking, and that symp-
toms of depression would mediate these relationships (see Fig. 1). A
better understanding of the impacts of co-occurring weight-based and
smoking-based stigma and discrimination can inform public policy and
intervention development.

1. Methods
1.1. Participants

Participants were adults with OW/OB (BMI > 25 kg/m2) who
smoked cigarettes (> 5 cigarettes per day) and were interested in quit-
ting smoking and preventing or minimizing associated weight gain
during smoking cessation. Participants needed access to a smartphone or
tablet and to be able to understand and provide informed consent.

Participants were excluded if they reported currently being in
smoking cessation or weight loss treatment including medication; using
other forms of tobacco or nicotine more than weekly (other than e-cig-
arettes); had a current alcohol or other substance use disorder, severe
depression or suicidal ideation, an eating disorder, or severe psychiatric
disorder (e.g., schizophrenia or bipolar disorder); were not stabilized on
psychotropic medications; were currently using medications known to
interact with smoking cessation; or had a clinically significant medical
condition for which participation would not be recommended (e.g.,
pregnancy, untreated hypertension). Exclusion criteria were developed
to ensure that participants could safely participate in the intervention
being tested in the larger parent study K23DA045078.

Hypothesized
Predictor
Variables Hypothesized
Outcome
Weight self- Variables
stigma Post-cessation
weight
concern
Smoking self-
stigma Hypothesized
mediator Body mass
index
Smoking felt- Symptoms of
stigma depression
Cigarettes
smoked per
Smoking day
enacted-
stigma .
Nicotine
dependence
Everyday
discrimination

Fig. 1. Potential hypothesized mediation models. Note: Figure depicts all hypothesized predictor variables, the hypothesized mediator, and hypothesized outcome
variables. tests of hypothesized relationships were only conducted for predictors evidencing a statistically significant relationship in bivariate analyses.
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1.2. Procedure

Data for this project were derived from the baseline assessment of the
parent study K23DA045078 with procedures approved by the Brown
University Institutional Review Board. Participants were recruited be-
tween 2021 and 2023 via advertisements posted on social media
(Facebook, Instagram) for a study for people with OW/OB who smoked
cigarettes and wanted to quit smoking and minimize associated weight
gain. Individuals were screened, provided informed consent, completed
baseline assessment, and were compensated $30 for their time.

1.3. Measures

1.3.1. Demographic characteristics

Participants reported their age, education, gender identity, sexual
orientation, ethnicity, race, marital status, employment status, and
income.

1.3.2. Stigma & discrimination

Weight Stigma. The 11-item Weight Bias Internalization Scale
(Durso & Latner, 2008) assessed the extent to which individuals applied
negative stereotypes about people with OW/OB to themselves (i.e., self-
stigma), with higher scores (1-7) on a 7-point Likert scale (1 = strongly
disagree to 7 = strongly agree) indicating more stigma (i.e., bias inter-
nalization) with statements such as “I hate myself for my weight.” The
scale has demonstrated construct validity and convergent validity
(Durso & Latner, 2008), as well as excellent internal consistency within
our sample (o = 0.91).

Smoking Stigma. The 8-item Internalized Stigma of Smoking In-
ventory (Brown-Johnson et al., 2015) assessed levels of smoking-related
stigma on a 4-point Likert scale (1 = strongly disagree to 4 = strongly
agree) with three sub-scales calculated: Self-stigma (internalization of
stigma of smoking impacting views of one’s worth; “I am embarrassed or
ashamed that I am a smoker”); felt stigma (awareness of the judgment
and devaluation from others including fear of being stigmatized due to
smoking; “Others think that I can’t achieve much in life because I am a
smoker”); and enacted stigma (discriminatory experiences due to
smoking; “People often treat me disrespectfully just because I am a
smoker”). On all subscales, scores are calculated as means, with higher
scores (1-4) indicating more stigma. The ISSI has demonstrated
construct validity (Brown-Johnson et al., 2015) and had good internal
consistency in our sample (sub-scale as = 0.76-0.84).

Everyday Discrimination. The 9-item Everyday Discrimination
Scale (EDS) (Krieger et al., 2005; Williams et al., 1997) assessed levels of
everyday discrimination participants experienced, with higher scores
(6-54) indicating greater discrimination. Participants indicated the
frequency of discriminatory experiences (e.g., “You are treated with less
courtesy than other people are™) on a 6-point scale (1 = never to 6 =
almost every day). A follow-up question assesses the aspects of their
identity (e.g., smoking, weight, race, gender) they attributed these ex-
periences resulting from, with instructions to select all that applied. The
scale has demonstrated construct validity and test-re-test reliability
(Krieger et al., 2005), and had excellent internal consistency in our
sample (o« = 0.94).

1.3.3. Smoking-related factors

Cigarettes Per Day. Participants’ average number of cigarettes
smoked per day over the past 28 days was calculated based on self-
reported information from the Timeline Followback (TLFB) interview,
which has demonstrated convergent validity and high test-retest reli-
ability (Brown et al., 1998; Robinson et al., 2014; Sobell et al., 1996).

Nicotine Dependence. The 6-item Fagerstrom Test for Nicotine
Dependence (FTND) (Heatherton et al., 1991) with questions such as
“How soon after you wake up do you smoke your first cigarette?” was
used, with higher scores (0-10) indicating greater levels of dependence.
The FTND has demonstrated convergent validity (Heatherton et al.,
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1991) and had acceptable internal consistency in our sample (x = 0.64).

1.3.4. Weight-related factors

Body Mass Index (BMI). BMI was calculated (weight (Ib) / [height
(in)]? x 703) based on measured weight and self-reported height.

Weight concern. The 6-item Post-Cessation Weight Concern Scale
(Borrelli & Mermelstein, 1998) assessed concern about gaining weight
as a result of quitting smoking, with higher scores (1-10) indicating
greater concern. Participants rated their agreement with statements
such as “How concerned are you about gaining weight as a result of
quitting smoking?” on a 10-point Likert scale (1 = not at all to 10 = very).
The scale has demonstrated convergent validity (Borrelli & Mermelstein,
1998) and had good internal consistency in our sample (x = 0.77).

1.3.5. Depressive symptomatology

The Patient Health Questionnaire (PHQ-9) (Kroenke et al., 2001)
assessed symptoms of depression on a 4-point Likert scale (0 = not at all
to 3 = nearly every day), with higher scores (0-27) indicating greater
frequency of symptoms endorsed within the past two weeks. The scale
has demonstrated construct validity and criterion validity (Kroenke
et al., 2001), and had good internal reliability in our sample (x = 0.85).

1.4. Statistical analyses

T-test were used to test for group differences among participants in
stigma and discrimination experienced, with individuals with minori-
tized races grouped as people of color, lesbian/gay and bisexual par-
ticipants grouped as sexual minority individuals, and income divided
above and below the federal poverty line (i.e., < $20,000 and >$20,000
(Office of the Assistant Secretary for Planning and Evaluation, 2024)).

Bivariate analyses were conducted using Pearson correlations to
determine zero-order relationships between hypothesized predictor
variables, including the hypothesized mediator, with hypothesized
outcome variables (see Fig. 1 and Table 2). All hypothesized predictor
and sociodemographic variables evidencing a statistically significant
relationship with a hypothesized outcome were included together in
subsequent multivariate testing to examine the unique variance
accounted for by each variable associated (Table 4).

When the hypothesized mediator (depressive symptomatology) was
associated with both a hypothesized predictor and a hypothesized
outcome variable, simple mediation analyses using ordinary least
squares regression were conducted to examine potential indirect effects
of stigma or discrimination on these outcomes through symptoms of
depression (Table 5). All analyses were conducted using SPSS 18.0 with
a Type I error rate (a) set at p < 0.05. Simple mediation analyses were
conducted using Hayes’ PROCESS Macros (Model 4) in SPSS using
10,000 bootstrapped samples (Hayes, 2022).

2. Results
2.1. Sample demographics

Participants (N = 63) included individuals who met inclusion criteria
and completed all baseline assessments. Participant sociodemographic
characteristics are in Table 1. Participants were, on average, 49.8 years
old (SD =11.7) and had 14.2 years of education (SD = 2.4). Average BMI
was 35.7 (SD = 8.2), consistent with a categorization of obesity, and
average cigarettes smoked per day was 15 (SD = 6.1). The most
commonly endorsed reasons for discrimination on the EDS were smok-
ing (39.7 %), weight (28.6 %), and race (9.5 %).

2.2. Zero-order associations and differences based on demographic
characteristics

Correlations are summarized in Table 2. Between-group differences
in variables associated with sociodemographic characteristics are
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Table 1
Sociodemographic characteristics of participants (N = 63).

Sample Characteristics N %

Gender Identity

Female 51 81.0
Male 12 19.0
Sexual Orientation

Straight (heterosexual) 54 85.7
Lesbian, Gay 1 1.6
Bisexual 8 12.7
Ethnicity

Hispanic/Latino 2 3.2
Not Hispanic/Latino 61 96.8
Race

American Indian or Alaska Native 3 4.8
Black or African American 20 31.7
White 40 63.5
Marital Status

Married 20 31.7
Partnered/Living together 14 22.2
Separated 6 9.5
Divorced 7 11.1
Widowed 5 7.9
Never married 11 17.5
Employment

Full Time 29 46
Part Time 6 9.5
Retired 10 15.9
Unable to work due to a disability 10 15.9
Unemployed 8 12.7
Household Yearly Income

$0 to $9,999 5 7.9
$10,000 to $19,999 8 12.7
$20,000 to $29,000 6 9.5
$30,000 to $39,999 4 6.3
$40,000 to $49,999 9 14.3
$50,000 to $59,999 7 11.1
$60,000 to $69,999 6 9.5
$70,000 to $79,999 5 7.9
$80,000 to $89,999 4 6.3
$90,000 to $99,999 3 4.8
Greater than $99,999 6 9.5

summarized in Table 3. Smoking stigma, stigma related to OW/OB, and
discrimination were all positively associated. Stigma associated with
OW/OB and everyday discrimination were also significantly positively
correlated with symptoms of depression and post-cessation weight
concerns, but not significantly associated with BMI. BMI had a signifi-
cant negative association with age and years of education completed.
White participants reported significantly higher stigma associated with
OW/OB than people of color.

Smoking felt-stigma was significantly associated with symptoms of
depression. There were significant positive associations between num-
ber of cigarettes smoked daily and nicotine dependence with smoking
enacted-stigma. Sexual minority participants reported significantly
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more enacted stigma due to smoking than those who identified as het-
erosexual/straight. Women reported significantly more smoking self-
stigma than men, and participants with household incomes above the
federal poverty level reported significantly more smoking self-stigma
than those below it. There were no group differences in levels of nico-
tine dependence but number of cigarettes smoked per day varied by
race, with white participants reporting smoking significantly more cig-
arettes daily than people of color.

2.2.1. Multivariate analyses and mediation

Table 4 shows follow-up analyses conducted to determine unique
variance associated with the three outcome variables that evidenced
significant bivariate relationships with hypothesized predictors and/or
sociodemographic characteristics: 1) weight concern, 2) cigarettes
smoked per day, and 3) nicotine dependence.

Weight concern. When depressive symptomatology, stigma associ-
ated with OW/OB, and discrimination were included together in a
multivariate model, symptoms of depression remained significantly
related to post-cessation weight concern, but stigma associated with
OW/OB and everyday discrimination were not statistically significant.
Given significant bivariate relationships between symptoms of depres-
sion with stigma associated with OW/OB, everyday discrimination, and
post-cessation weight concern, separate mediational analyses were
conducted testing putative mediational pathways between stigma
associated with OW/OB and everyday discrimination with weigh
concern via symptoms of depression (Table 5). Mediation analysis
indicated that internalized self-stigma from OW/OB indirectly influ-
enced post-cessation weight concern through its effect on symptoms of
depression. Participants with greater internalization of weight stigma
had more symptoms of depression and depressive symptomatology was
associated with greater post-cessation weight concern (Fig. 2). There
was no evidence that internalization of weight stigma influenced post-
cessation weight concern independent of its effect on depressive symp-
tomatology (¢’ = 0.27, p = 0.11). The association between discrimina-
tion and weight concern demonstrated the same pattern, with no
evidence that everyday discrimination influenced post-cessation weight
concern independent of its effect on symptoms of depression (¢’ = 0.04,
p =0.10).

Cigarette Smoking & Nicotine Dependence. Number of cigarettes
smoked per day was regressed on enacted smoking stigma based on
significant zero-order correlations, with race, also a significant predictor
of number of cigarettes smoked per day, also included in the model.
Enacted smoking stigma accounted for a significant proportion of the
variance associated with number of cigarettes smoked per day. Enacted
smoking stigma was the predictor or sociodemographic variable found
to be associated with nicotine dependence, and, therefore nicotine
dependence score was regressed on enacted smoking, also demon-
strating a significant relationship (Table 4).

Table 2
Descriptive statistics and correlations for study variables.
Variable n M SD 1 2 3 4 5 6 7 8 9 10
1. weight self-stigma 63 3.30 3.44 —
2. smoking felt-stigma 63 2.05 0.80 0.43" —
3. smoking self-stigma 63 2.75 0.83 0.28* 0.53" —
4. smoking enacted-stigma 62 2.26 0.84 0.28*% 0.72" 0.56" —
5. everyday discrimination 63 17.49 9.29 0.46"" 0.58" 0.36" 0.45" —
6. symptoms of depression 63 3.38 3.44 0.50"" 0.44"" 0.24 0.25 0.36™" —
7. post-cessation weight concern 63 6.29 1.64 0.37"" 0.22 0.16 0.14 0.32" 0.41" —
8. body mass index 59 35.67 8.25 —0.06 —-0.09 —-0.10 -0.13 —0.17 0.02 —0.01 —
9. cigarettes smoked per day 59 14.99 6.14 0.19 0.05 0.06 0.39" —0.03 0.02 0.15 0.02 —
10. nicotine dependence 63 5.57 2.01 —0.00 0.04 —0.02 0.33" —-0.18 —-0.22 0.02 0.01 0.58" —
11. age 63 49.25 11.68 -0.09 -0.07 -0.03 —0.04 -0.15 -0.21 —-0.13 —0.35%* -0.06 0.08
12. years of education 63 14.21 2.37 0.03 —0.09 0.18 0.06 —0.08 -0.05 —0.06 —0.36%* —0.04 —0.24

Note. Frequencies, means, and standard deviations for each study variable, as well as Pearson correlations between study variables, are reported. * p < 0.05. "

p <0.01.
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Table 3
Means, standard deviations, and subgroup t-test results for sociodemographic sub-groups of participants.
Race Gender Sexual Orientation Income
White Minoritized p Men Women p Straight/ Sexual p above below p
races heterosexual ~ minority poverty poverty
line line
weight self- 3.64 2.72(1.23) 0.005* 2.83 3.40 0.19 3.20 (1.26) 3.93 0.06 3.39 2.98 0.31
stigma (1.21) (1.18) (1.30) (1.37) (1.24) (1.47)
smoking felt- 2.12 1.93 (0.72) 0.37 1.76 2.11 0.19 1.93 (0.80) 2.48 0.08 2.03 2.10 0.78
stigma (0.84) (0.62) (0.83) (0.71) (0.83) (0.70)
smoking self- 2.83 2.61 (0.87) 0.31 2.30 2.85 0.048* 2.70 (0.86) 3.04 0.27 2.87 2.28 0.02*
stigma (0.81) (0.91) (0.79) (0.63) (0.81) (0.76)
smoking 2.36 2.07 (0.88) 0.19 1.95 2.32 0.19 2.17 (0.80) 2.78 0.045* 2.32 2.04 0.30
enacted-stigma (0.82) (0.85) (0.84) (0.94) (0.86) (0.75)
everyday 19.23 14.48 (8.16) 0.05 15.45 17.92 0.43 16.59 (9.18) 22.89 0.06 18.66 13.00 0.05
discrimination (9.55) (8.41) (9.49) (8.49) (9.82) (4.95)
symptoms of 3.52 3.13(3.77) 0.67 2.64 3.54 0.43 3.39 (3.60) 3.33 0.97 3.24 3.92 0.53
depression (0.52) (3.44) (3.45) (2.40) (2.99) (4.92)
post-cessation 6.54 5.85 (1.80) 0.11 5.80 6.39 0.28 6.42 (1.59) 5.52 0.13 6.41 5.81 0.24
weight concern (1.50) (1.76) (1.61) (1.86) (1.549) (1.98)
body mass 35.62 35.77 (7.54) 0.95 33.78 35.60 0.47 34.88 (7.23) 37.70 0.30 34.63 39.78 0.05
index (8.74) (4.51) (1.10) (8.88) (7.07) (11.25)
cigarettes 16.35 12.53 (6.23) 0.02* 13.43 15.31 0.38 14.71 (5.87) 16.58 0.40 15.37 13.65 0.38
smoked perday  (5.73) (4.63) (6.40) (7.68) (6.00) (6.71)
nicotine 5.65 5.43 (1.90) 0.69 5.64 5.56 0.45 5.46 (2.03) 6.22 0.30 5.54 5.69 0.81
dependence (2.09) (1.29) (2.15) (1.92) (2.16) (1.38)

Note: Mean values for each study variable are shown by sociodemographic subgroups, as well as the results of statistical significance testing of differences between

group means (subgroup t-tests). *p < 0.05.

Table 4
Multiple linear regression models.
Variable B SE B t P 95 % CI
LL UL

Model Testing Predictors Significantly Associated with Post-Cessation Weight Concern

(Constant) 4.71 0.54 8.67 0<.01 3.63 5.80
Symptoms of 0.14 0.06 0.28 211 0.04 0.01 0.26
depression
Weight self-stigma 0.20 0.18 0.16 1.10 0.28 —0.16 0.56
Everyday 0.03 0.02 0.15 1.16 0.25  -0.02 0.07
discrimination
Model Fit: R? = 0.22; Adjusted R® =
0.18
Model Testing Predictors Significantly Associated with Number of Cigarettes Smoked
Per Day
(Constant) 4.35 3.11 1.40 0.17 —1.88 10.58
Enacted smoking 2,64 088 037 3.02 0<.01 0.89 4.40
stigma
Race 2.87 1.53 0.23 1.88 0.07 -0.19 5.94
Model Fit: R? = 0.21; Adjusted R? =
0.18
Model Testing Predictors Significantly Associated with Nicotine Dependence
(Constant) 3.83 0.70 5,50 0<.01 2.44 5.23
Enacted smoking 079 029 033 273 0<.01 0.21 1.37
stigma
Model Fit: R? = 0.11; Adjusted R® =
0.10

3. Discussion

As hypothesized, people who experienced more overweight self-
stigma, smoking felt-stigma, and discrimination also experienced
greater depressive symptomatology. People who experienced more
internalization of weight stigma and more everyday discrimination also
had more concern about gaining weight from quitting smoking, and this
association was fully mediated by depressive symptomatology. Those
who experienced more enacted stigma related to their smoking reported
smoking more cigarettes per day and being more dependent on nicotine.
Contrary to hypotheses, no significant associations were found between
any forms of stigma and BMI, and smoking self- and enacted- stigma
were not associated with symptoms of depression.

The co-occurrence of stigma associated with OB/OW and smoking

and discrimination in this population is consistent with previous
research showing that people who experience one of these types of
stigma tend to be additionally impacted by numerous other systems of
oppression (Brown-Johnson et al., 2015; Himmelstein et al., 2017). As
such, our findings underscore the complex interplay between smoking
stigma, stigma associated with OW/OB, and other stigmas (e.g., racism,
sexism) and the effects on people who are impacted by the overlaps of
these experiences. In addition, these findings highlight the need to focus
on people with OW/OB who smoke cigarettes as a potential population
of risk when developing smoking or weight interventions.

In line with past literature on smoking stigma, higher income was
associated with greater smoking self-stigma (Graham, 2012; Kim et al.,
2018). This aligns with stereotypes linking smoking to being lower class
as part of the stigmatization process (Graham, 2012). In addition, white
people reported significantly higher internalized weight stigma than did
people of color. This is in line with prior literature, which shows that
cultural attitudes privileging thinness tend to be more pervasive for
white people—and in particular white women—than for people of color
(Himmelstein et al., 2017; Reece, 2018).

The finding that weight self-stigma and experiences of everyday
discrimination are associated with more symptoms of depression is
consistent with literature that highlights the detrimental effects of ex-
periences of stigma on mental health (Savoy et al., 2012; Stevens et al.,
2018; Wott & Carels, 2010; Wu & Berry, 2018). Weight-based discrim-
ination and stigma has also been shown to mediate relations between
OW/OB and depression (Robinson et al., 2017). Our findings are in line
with work that suggests that weight stigma presents a stronger associ-
ation with symptoms of depression than does BMI (Mooney & El-Sayed,
2016; Ross, 1994; Stevens et al., 2018). Stress responses are activated in
response to weight-stigmatizing experiences (Major et al., 2012), so
people exposed to greater weight stigma are subjected to greater stress
that contributes to negative mental health outcomes including symp-
toms of depression. In this way, weight stigma functions similarly to
other forms of stigma and discrimination conceptualized as social de-
terminants of health in the social-ecological model of health (Puhl et al.,
2020).

Weight stigma and everyday discrimination were also found to be
significantly associated with post-cessation weight concern. To our
knowledge, no past literature has investigated either of these associa-
tions. While past research has found an association between BMI and
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Table 5
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Model coefficients for simple mediation models with associations between weight self-stigma and post-cessation weight concern and everyday discrimination and post-

cessation weight concern mediated by symptoms of depression.

Outcome
M (symptoms of depression) Y (post-cessation weight concern)
Predictor Coeff. SE P Coeff. SE P
Weight self-stigma predicting post-cessation weight concern, mediated by symptoms of depression
X (weight self-stigma) a 1.33 0.29 0<.01 c’ 0.27 0.17 0.12
M (symptoms of depression) — — — b 0.15 0.06 0.02
constant im -1.01 1.04 0.34 iy 4.75 0.54 0<.01
R*=0.25 R*=0.21
F(1, 61) = 20.36, p < 0.01 F(2, 60) = 20.36, p < 0.01
Everyday discrimination predicting post-cessation weight concern, mediated by symptoms of depression
X (everyday discrimination) a 0.13 0.04 0<.01 c’ 0.04 0.02 0.10
M (symptoms of depression) — — — b 0.16 0.06 0.01
constant v 1.08 0.88 0.22 iy 5.11 0.41 0<.01
R*=013 R*=0.21

F(1, 61) = 8.83, p < 0.01

F(2, 60) = 7.86, p < 0.01

Note: Model coefficients for paths in simple mediation models with everyday discrimination and weight self-stigma predicting post-cessation weight concern, mediated

by symptoms of depression are presented above.

M
a=133%* b= 15%
Symptoms of
depression
X Y
- T=27 )
Weight self- ¢ Post-cessation
stigma weight concern
M
a=.13** b= 16%
Symptoms of
depression
X Y
' 9 ’
Everyday ¢ 0 Post-cessation
discrimination weight concern

Fig. 2. Simple mediation models with associations between weight self-stigma and post-cessation weight concern and everyday discrimination and post-cessation
weight concern mediated by symptoms of depression. Note: Simple mediation models show relationships between weight self-stigma and post-cessation weight
concern as mediated by symptoms of depression (top) and between everyday discrimination and post-cessation weight concern as mediated by symptoms of

depression (bottom). *p < .05; **p < .001.

post-cessation weight concern (Levine et al., 2013; Pomerleau & Saules,
2007), this study did not find such a relation, and it is possible that
stigma related to OW/OB would serve as a better predictor of weight
concern than BMI. As suggested by the mediation models, stigma may
impact cessation-related weight concern via its impact on symptoms of
depression. Literature has shown mixed results on whether levels of
weight concern predict smoking cessation outcomes or have an associ-
ation with interest or motivation to quit smoking (Berg et al., 2008;
Germeroth & Levine, 2018; Mukhopadhyay & Wendel, 2011; Perkins

et al., 2001; Tuovinen et al., 2015). Nevertheless, the significant asso-
ciation found in some studies warrants greater attention to weight self-
stigma and discrimination as upstream factors of weight concern with a
potential effect on smoking cessation attempts and outcomes. Addi-
tionally, the finding that experiences of everyday discrimination are
associated with greater weight concern is in line with work that has
found a relation between weight-based discrimination and poorer body
satisfaction and greater concern about weight (Jung et al., 2017).
Notably, significantly less research has been conducted on the
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relation between smoking stigma and symptoms of depression. The ef-
fects of smoking stigma on depression have only been considered as an
adjunct to other more studied forms of stigma, such as lung cancer
stigma, HIV stigma, and unemployment stigma, and have yielded mixed
results. Some studies have found associations between smoking stigma
and psychological distress (Fielding-Singh et al., 2020) and others have
found no direct effect of smoking stigma on endorsed symptoms of
depression, but rather an interaction effect of multiple types of stigma
(Kim & DeMarco, 2022). Smoking felt-stigma’s impact on mental health
likely functions via similar mechanisms to other types of stigma:
increased internalization of stigma contributes to increased stress, which
leads to greater psychological burden and symptoms of depression
(Hatzenbuehler et al., 2013; Major & O’Brien, 2005). Our finding that
self-stigma and enacted-smoking stigma had a weaker, non-significant
association with depressive symptomatology is also surprising and
warrants further investigation.

Also significant was the association between smoking enacted stigma
and number of cigarettes smoked per day and level of nicotine depen-
dence. There may be a cyclical relation in which people who are more
highly dependent on nicotine and smoke more cigarettes encounter
more enacted stigma due to smoking. In turn, they may be more likely to
smoke as a way of coping with experiences of discrimination, thus
increasing their number of cigarettes smoked per day and dependence
on nicotine. This is in line with research that suggests that smoking can
serve as a coping mechanism for experiences of stigma and discrimi-
nation (Crockett et al., 2018; Lorenzo-Blanco & Unger, 2015; Parker
et al., 2016). This reciprocal relation between amount smoked and ex-
periences of discrimination points to the potential dangers of public
health practices which may increase enacted smoking stigma, making it
more difficult for some individuals to quit smoking. Nonetheless, the
lack of association between amount smoked or nicotine dependence
with other forms of smoking stigma (i.e., self- and felt- stigma) suggests
that processes outside of heaviness of smoking are related to stigmati-
zation for people who smoke at least five cigarettes per day. One po-
tential explanation is that being assigned the identity category of
someone who smokes, no matter how much, puts one at risk of
encountering felt- and self-stigma, but that people who smoke more
heavily are more likely to experience enacted stigma. The finding that
people who smoke cigarettes may smoke more in response to (and
potentially to cope with) experiences of smoking-related discrimination
but appear not to do so in response to felt- or self-stigma is interesting
and warrants further investigation.

3.1. Strengths and limitations

This study adds significantly to the limited research on the complex
impacts of stigma and discrimination on people with OW/OB who
smoke cigarettes. Measures captured numerous forms of stigma and
discrimination and we were able to examine impacts on a number of
weight- and smoking-related outcomes. By establishing an association
between feeling/perceiving more smoking stigma and experiencing
more symptoms of depression, this study also adds to the scant existing
literature on the psychological effects of smoking stigma. Nevertheless,
these data should be interpreted within the context of their limitations.
Firstly, as this research is cross-sectional, we were unable to establish
direct causal relations within these data. Although we suggest a possible
directional or cyclical relation for many of our results, it is possible that
an alternative directionality can be established. Future work examining
the impacts of smoking- and weight-related stigma and discrimination
on smoking cessation outcomes longitudinally is necessary. Addition-
ally, the sample was not powered to detect the interaction effects of
different forms of stigma and discrimination. As smoking stigma, weight
self-stigma, and everyday discrimination were highly correlated, such
an analysis with a larger sample could elucidate potential additional
impacts on people who experience these multiple forms of stigma and
discrimination. Participants in this sample also reported low overall
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symptoms of depression, and people with severe depression and/or
suicidality were excluded. Other psychologically distressing symptoms
outside of depressive symptoms were not assessed. Future research
should examine the associations between smoking/weight stigma and
discrimination and depressive symptomatology among those with a
broader range of depressive symptoms as well as consider a greater
variety of forms of psychological distress that may be associated with
weight- or smoking-related stigma or discrimination. While we were
able to include a measure that assessed three different forms of smoking-
related stigma (self-, felt-, and enacted-), our measure of weight bias
internalization only covered weight self-stigma; thus, the role of weight
felt- and enacted- stigma on these outcomes warrants further investi-
gation. Additionally, as the most endorsed reason for discrimination was
smoking, the measure of everyday discrimination may have overlapped
with the measure of smoking enacted stigma, although the moderate
correlation between the two suggests that they were not redundant.
Nonetheless, future studies interested in examining the impacts of ex-
periences of discrimination outside of smoking- or weight-related
discrimination should consider including more specific measures of
discrimination focused on other systems of oppression. This sample also
has limited diversity, particularly in terms of race, ethnicity, and gender
identity. Future work exploring the impacts of these phenomena in a
greater diversity of populations may increase generalizability.

3.2. Implications & future directions

This study points to the importance of considering the roles of stigma
and discrimination when examining health-related outcomes among
people with overweight or obesity who smoke cigarettes. This is
important within the context of the dearth of research examining the co-
occurrence of multiple forms of stigma in this population. Examining
stigma and discrimination can help elucidate some of the factors that
contribute to poor health outcomes for this population as well as po-
tential barriers to health behavior change.

It is important to address stigma as a potential adverse effect of in-
terventions seeking to promote positive health behavior change
(McGregor et al., 2022). This may include helping people acknowledge
and cope with smoking and weight-related stigma and discrimination in
smoking cessation treatment on the individual level. Structural in-
terventions are also needed to reduce weight-based stigma and
discrimination (Meadows et al., 2021) along with public health avoiding
stigmatizing language when promoting smoking cessation. These in-
terventions may help reduce stigma and improve health and well-being.
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