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Abstract

This study examined whether weight concerns predicted smoking cessation among adults
participating in a community-based cessation trial. Using data from 392 adult smokers in a
randomized control trial (2004-2007), we assessed two validated measures of weight concern, 1)
smoking to control weight, and 2) intolerance to weight gain, as predictors of biochemically
verified abstinence at 7 weeks, 6 months, and 12 months. Logistic mixed repeated measure
analyses were stratified by sex and adjusted for age, BMI, race, and nicotine dependence. Neither
dimension of weight concern predicted cessation for men or women. Greater nicotine dependence
predicted lower odds of abstinence, while older age predicted higher odds. Although these data
precede widespread e-cigarette use, CDC surveillance shows most adult cigarette smokers remain
exclusive users rather than dual users, supporting the relevance of these findings. Weight concern

may not need to be routinely targeted in cessation interventions.
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Introduction

Cigarette smoking continues to be a
leading cause of preventable death, with half
of smokers attempting to quit each year
(Centers for Disease Control and Prevention
[CDC], 2023a). Concerns about post-
cessation weight gain have been cited as
barriers to quitting and predictors of relapse,
though findings have been inconsistent.
Some studies link higher weight concerns to
reduced quit success (Clark et al., 2006;
Schauer et al., 2013), while others find no
association (Spring et al.,, 2004). For
example, Tuovinen et al. (2018) found that
weight concerns predicted lower quit rates
only among smokers with low nicotine
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dependence, whereas Krotter et al. (2023)
reported that actual post-cessation weight
gain, rather than concern, predicted relapse
among smokers with depression.
Discrepancies in the literature are likely
due to differences in how weight concerns are
defined and measured, variations in sample
characteristics, inconsistencies in covariates
included in models, and differing cessation
outcomes examined (Germeroth & Levine,
2018). Therefore, examining the relationship
between baseline weight concerns and
abstinence from tobacco over several time
points in a community-based sample of
smokers will be useful in understanding if
weight concern is predictive of cessation
outcomes for individuals who are motivated
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to quit and amenable to treatment, which
substantially boosts quit rates (Fiore et al.,
2008). To comprehensively and accurately
assess smoking-related weight concern, this
analysis  prospectively  examined its
predictive value using two validated
measures widely reported in the literature —
the Smoking Situations Questionnaire (SSQ)
and the Weight Concerns Scale (WCS) — in
both male and female smokers over a 12-
month follow-up period.

Methods

This secondary analysis used data from
the Lifestyle Enhancement for Activity and
Prevention (LEAP) randomized trial (Vander
Weg, et al.,, 2018). A full description of
LEAP’S design and trial procedures can be
found in that original publication.
Participants (N = 392; 62% female, 67%
White; aged 18—65) smoked at least five
cigarettes daily, were sedentary, and wished
to quit. All participants received behavioral
counseling plus nicotine patch and were
randomized to adjunctive physical activity or
wellness counseling. Data were collected at
baseline, 7 weeks (end of treatment), and 6
months post-cessation.

Measures

The dependent variable was quit status
(yes/no) based on 7-day point prevalence,
defined as self-reported abstinence (“not
even a puff’) during the past 7 days and
biochemically verified with an expired
carbon monoxide level <10 ppm and assessed
at each follow-up.

Independent variables included two
validated measures of smoking-related
weight concern administered at baseline: (1)
Smoking to control weight (Control) and (2)
Intolerance to amount of weight gain before
relapse (Intolerance). Control was measured
using the Smoking Situations Questionnaire
(SSQ; Weekley et al., 1992), consisting of six
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items assessing reasons for smoking to
control weight. Each item is rated on a 6-
point scale from strongly disagree (0) to
strongly agree (5). Psychometric evaluation
of'the SSQ in this study showed that the items
load on one factor (unidimensional) and has
good internal consistency (Cronbach’s a =
.87). In prior research, the SSQ predicted
smoking status (Weekley et al., 1992).
Intolerance was measured using the Weight
Concerns Scale (WCS; Meyers et al., 1997),
a six-item scale assessing the level of weight
gain (in 5-pound increments up to 30 pounds)
at which respondents believe they would
likely return to smoking. Scores were
dichotomized as “weight concerned” or “not
weight concerned”. This scale has been
validated as a predictor of smoking cessation,
with participants categorized as weight
concerned being less likely to remain
abstinent at 1-, 6-, and 12-month follow-ups
(Meyers et al., 1997). Both instruments
continue to be widely used in recent research
on smoking and weight perceptions (He et al.,
2025; Stockton et al., 2023).

Covariables included age, body mass
index (BMI; kg/m?), race (White/non-White),
and nicotine dependence measured by the
Fagerstrom Test for Nicotine Dependence
(Heatherton et al., 1991).

Analysis

Covariables were first modeled as main
effects and an interaction term with both
measures of weight-concern to test for
potential effect modification. If the variable
did not moderate the association, the
interaction term was removed but the
covariable was left in the model to control for
confounding. Models were stratified by sex
due to known differences in weight concern
between males and females (Kilmurray et al.,
2023). For the dependent variable (smoking
status), mixed effects logistic regression was
used to determine the effect of weight-
concern on quit status over 3 time points.
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Separate analyses were used to examine
weight concern “control” and “intolerance.”
To account for random effects within
individuals’ repeated measures, unstructured
covariance structure was specified. A p-
value of <.05 was used to determine
statistical significance for these analyses.

Results

Participants averaged 44.6 years of age
(SD = 10.1), with a mean BMI 28.0 (SD =
5.8), and FTND score of 4.9 (SD = 2.3). At
baseline, the mean SSQ weight concern score
on a scale from 0-5 was 1.8 (SD =1.3). Based
on the WCS measure, 56% of participants
(38% male and 66% female) were classified
as weight concerned. Verified abstinence
rates were 30% at 7 weeks, 21% at 6 months,
and 23% at 12 months.

Attrition was highest during early follow-
ups (36% at 7 weeks and 47% at 6 months)
but improved by the 12-month assessment,
when only 18% of participants were lost to
follow-up. Most attrition was due to loss of
contact, and no significant sex differences
were observed.

Neither SSQ nor WCS scores predicted
smoking cessation among women (p = .18
and p = .97) or men (p = .67 and p = .97).
Across both sexes, greater nicotine
dependence predicted lower odds of
abstinence (p = .01-.03), whereas older age
predicted higher odds of abstinence (p =.01-
.05). Time predicted lower odds of
abstinence at follow-up (p < .05), consistent
with expected relapse patterns. Race and
BMI were nonsignificant predictors.

Discussion

Contrary to prior findings (Clark et al.,
2006; Shauer et al., 2013), neither dimension
of weight concern predicted smoking
cessation outcomes in this community-based
trial. Variations across studies may reflect
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differences in study duration, measurement
tools, or covariable control. Our results align
with investigations reporting no predictive
effect of weight concern on quitting success
(Copeland et al., 2015; Pisinger & Jorgeson,
2007; Spring et al., 2004).

Nicotine dependence and age were
consistent predictors: higher dependence
reduced, and older age increased, the odds of
abstinence. These findings reaffirm studies
that physiological dependence
(Transdisciplinary Tobacco Use Research
Center [TTURC] Tobacco Dependence et al.,
2007; Ussher et al.,, 2016) and life stage
(Kaleta etal., 2012; Yang et al., 2015) remain
important cessation determinants.

Strengths of this study include its
prospective design, large community-based
sample of smokers attempting to quit, use of
validated instruments, objective BMI
measures, and biochemically verified
smoking status at each follow-up.
Limitations include attrition, treatment-
seeking bias, and the dated dataset. Although
data were collected before e-cigarettes were
widely available, national surveillance
indicates that most adult cigarette smokers
remain exclusive users rather than dual users
(CDC, 2023b). Thus, the behavioral
mechanisms identified here continue to apply
to the majority of smokers. Because the
sample comprised relatively healthy,
treatment-seeking smokers, it is possible that
individuals most concerned about weight
self-selected out of participation, reducing
our ability to detect associations.
Additionally, the analysis did not include
other dimensions of weight concern, such as
dieting behaviors or perceptions of
overweight. Nonetheless, these findings
provide valuable behavioral insight and
suggest that addressing weight concern
during cessation treatment may not be
essential for most smokers.
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Table 1.

Descriptive Statistics
Variable Men Women Total

(n =149) (n =243) (n=392)

Age (years), mean (SD) 45.1 (10.0) 44.3 (10.1) 44.6 (10.1)
BMI (mean (SD)) 27.7 (5.1) 28.2 (6.3) 28.0 (5.8)
Nicotine dependence (mean (SD)) 522.3) 4.7 (2.3) 4.9 (2.3)
Weight concerned control (SSQ) 1.3 (.98) 2.05 (1.13) 1.78 (1.13)
Weight concerned intolerance (WCS) (%) | 38 66 56
White (%) 67 66 67
Biochemically verified abstinence (quit), 7-day point prevalence, Intent to treat (%)
7 weeks 36 26 30
6 months 21 21 21
12 months 23 23 23

Note: non-White: 31% (n=121) Black, 2.5% (n=10) other (American Indian, n=6; Asian, n=1;
“Other”, n=3). Values are means (SD) or percentages. Abstinence was verified by expired carbon

monoxide < 10 ppm.

Table 2.
Predictors of Smoking Cessation in Mixed-Effects Models
Variable Control (SSQ) OR Intolerance (WCS) OR p-value
(95% CI) (95% CI) range
Weight concern M: 0.98 (0.92-1.06) M: 1.00 (0.85-1.18)
F: 1.03 (0.99-1.08) F: 1.00 (0.89-1.12) ns
Nicotine dependence | M: 0.96 (0.93-0.99) M: 0.96 (0.93-0.99) 01-.03
F: 0.97 (0.95-1.00) F: 0.97 (0.95-1.00) T
Age M/F: 1.01 (1.00-1.01) | M/F: 1.01 (1.00-1.01) .01-.05
Time (6 mo vs 7 wk) | M: 0.85 (0.77-0.94) M | M: 0.85 (0.77-0.94) 002—.29
F: 0.96 (0.90-1.03) F: 0.96 (0.89-1.03) ] ]
Time (1 yr vs 7wk) | M: 0.82 (0.75-0.89) M: 0.81 (0.75-0.89) <05
F: 0.91 (0.85-0.99) F: 0.91 (0.85-0.99) '

Note: M = male; F = female. SSQ = Smoking Situations Questionnaire; WCS = Weight Concerns
Scale. ns = not significant. Models were also adjusted for race and BMI.

Implications for Health Behavior Theory

Within the Health Belief Model
(Rosenstock, 1990), weight concern has often
been considered a perceived barrier to
quitting. These results challenge that
assumption within treatment-seeking
populations. For the Transtheoretical Model
(Prochaska & DiClemente, 1983), weight
concerns may be more relevant during
precontemplation or contemplation than
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during action or maintenance. Practitioners
may consider addressing weight issues only
when raised by the smoker, prioritizing
stronger predictors such as nicotine
dependence and relapse prevention.

Discussion Questions

How can weight concern be more accurately
conceptualized to reflect behavioral barriers
across different stages of cessation?
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At what point in the cessation continuum—
before, during, or after quitting—are weight-
related concerns most likely to influence
outcomes?
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