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Abstract

Smoking cessation may support changes in metabolic risk
behaviors (e.g., high-fat diet, physical inactivity, poor sleep,
low fruit and vegetable consumption [FVC]). We examined

the association between smoking cessation and metabolic
risk behavior profiles, mediated by readiness to change risk
behaviors and moderated by stress management. Participants
were young adult smokers in a randomized controlled trial of a
Facebook smoking cessation intervention. Measures included
stage of change for five metabolic risk behaviors: FVC, diet,
physical activity, sleep hygiene, and stress management.
Moderated mediation was used to examine relationships
between smoking cessation at T1 (predictor), readiness to
change metabolic risk behaviors at T2 (mediators), stress
management at T3 (moderator), and metabolic risk behavior
profile at T3 (outcome) over 9 months. T1 smoking abstinence
was associated with greater readiness to increase FVC at

T2, which predicted lower likelihood of T3 metabolic risk
(p=-0.22, 95% confidence interval [CI] [-0.53, -0.03]). This
indirect effect was moderated by stress management such
that greater readiness to increase FVC at T2 was associated
with lower T3 metabolic risk for participants with unmanaged
stress (§ =-0.90, 95% Cl [-1.32, -0.49], p <.001), but not
for participants with well-managed stress (3 =-.22, 95%
CI[-0.48, 0.04], p=.096). Young adults who quit smoking
subsequently had lower metabolic risk behaviors. Among
participants with unmanaged stress, those who quit smoking
had greater readiness to increase FVC and lower likelihood of
subsequent metabolic risk. Smoking cessation interventions
could aim to teach broadly applicable behavior change skills and
build confidence for decreasing metabolic risk.
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INTRODUCTION

Health risk behaviors tend to cluster together, such
that people who engage in some risk behaviors (e.g.,
smoking) are more likely to engage in others [1].
Across a variety of age groups and cultures, smoking
is associated with a high-fat diet [2-4], physical in-
activity [2-6], low fruit and vegetable consumption
(FVC) [4-8], and poor sleep [9]. Clustering of health
risk behaviors may be due to common underlying
principles of behavior change that can be applied
across behaviors [10,11] or due to changes in habit
strength, such that when one behavior becomes ha-
bitual, self-regulatory resources can be reallocated to

Implications

Practice: Smoking cessation interventions for
young adults should aim to build self-efficacy for
increasing fruit and vegetable consumption and
should teach skills that can be applied to both
smoking and other health behaviors.

Policy: To maximize improvements to health,
public health initiatives aimed at young adults
who smoke cigarettes should also emphasize fruit
and vegetable consumption.

Research: Future research is needed to deter-
mine how best to implement nutrition-related
content in smoking cessation interventions for
young adults.

another behavior [12]. Among health risk behaviors,
smoking is the leading cause of preventable death
worldwide [13]. Quitting smoking confers major
health benefits, especially when smokers quit during
young adulthood [14]. However, some former
smokers retain behaviors that put them at risk for
metabolic syndrome [15], a grouping of conditions
(e.g., hypertension, high cholesterol, insulin resist-
ance) that together raise one’s risk for atherosclerotic
cardiovascular disease and type 2 diabetes mellitus
[16]. Behavioral risk factors for metabolic syndrome
include physical inactivity [17], low FVC [18], high-
fat diet [19], poor sleep hygiene [20], and unmanaged
stress [21]. As such, improving multiple health risk
behaviors is likely to result in greater improvements
to metabolic health than quitting smoking alone.
Smoking cessation may be followed by positive
changes in metabolic risk behaviors over time if
former smokers adopt a healthier lifestyle [15,22].
Alternatively, smoking cessation may be associated
with a subsequent increase in metabolic risk behav-
iors, especially if stress is not managed effectively
[23-25]. Stress is a common trigger for smoking [26]
and a commonly reported barrier to smoking cessa-
tion [25]. Overeating, sedentary activities (e.g., TV,
video games) and other coping mechanisms may be
used instead of smoking to combat stress. Indeed,
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smokers who experience unmanaged stress are also
more likely to engage in pathological eating behavior
[24] and experience food cravings [23], and poor
stress management is associated with poor diet in
both smokers and nonsmokers [27]. Most research in
this area is cross-sectional, and longitudinal research
is needed to understand how changes in smoking,
readiness to change other behaviors, and stress man-
agement can affect subsequent metabolic risk.

Behavior change can be conceptualized as a multi-
stage, longitudinal process. The Transtheoretical
Model describes varying stages of readiness to
change a specific behavior: precontemplation (not
ready to change), contemplation (ready to change
in the next 6 months), preparation (ready to change
in the next 30 days), action (behavior change has
been initiated), and maintenance (behavior change
has been sustained for 6 months or more) [28]. Prior
research has suggested that multiple behaviors may
change sequentially [29]; however, research has not
examined readiness to change as a mechanism for
the relationships between smoking and metabolic
risk, nor the potential moderating role of stress man-
agement during this behavior change process.

Using a sample of young adults participating in
a randomized controlled trial of a 90-day smoking
cessation intervention, the present study examined
the relationship between abstinence and metabolic
risk over 9 months, mediated by readiness to change
metabolic risk behaviors and moderated by stress
management. Risk may be conceptualized as the
presence of a group of health risk behaviors, and in-
dividuals with multiple risk factors are more likely
to have negative health outcomes than those with a
single risk factor [30]. Changing multiple health risk
behaviors (e.g., quitting smoking, increasing phys-
ical activity, improving diet) is key to reducing meta-
bolic risk [16]. Therefore, a clustered variable that
describes a constellation of relevant risk behaviors
is likely to yield a clearer image of an individual’s
behavioral metabolic risk factor profile. Prior work
from our group identified three latent classes of risk
behaviors in the present sample: metabolic risk, sub-
stance use risk, and low risk [31]. As such, we used
membership in the metabolic risk latent class, deter-
mined based on multiple health risk behaviors, as a
proxy for metabolic risk.

We predicted that smoking cessation would be as-
sociated with increased readiness to change other
health risk behaviors and, subsequently, lower meta-
bolic risk. Data for this study come from 3 (T1)-, 6
(T2)-, and 12 (T3)-month outcomes from a random-
ized controlled trial evaluating a smoking cessation
intervention for young adults delivered on Facebook
[32]. Our first hypothesis was that abstinence from
smoking at T1 would be associated with subsequent
positive change in general health orientation, such
that successfully quitting smoking would be followed
by readiness to change one or more metabolic risk

behaviors at T2. Because some studies show mixed
associations between smoking and readiness to
change different metabolic risk behaviors, such as
diet and exercise [7,8], we examined readiness to
change each metabolic risk behavior (FVC, diet,
physical activity, sleep hygiene, and stress manage-
ment) separately at T2. Our second hypothesis is
that readiness to change at T2 would be associated
with lower metabolic risk at T3. However, former
smokers who are experiencing unmanaged stress
may find it more difficult to change behaviors, even
if they feel ready to do so. Unmanaged stress may in
turn increase the use of metabolic risk behaviors as
coping mechanisms. Therefore, our third hypothesis
was that stress management would moderate the re-
lationship between smoking cessation and metabolic
risk behaviors, such that smoking cessation would be
associated with greater (lower) metabolic risk among
participants with unmanaged (managed) stress.

METHODS

Participants, design, and procedure

Participants were 500 young adult smokers in the
United States participating in a randomized con-
trolled trial of a novel intervention for young adult
smokers delivered on Facebook (ClinicalTrials.gov
number NCT02207036) [32,33]. Participants were
recruited using a paid ad campaign on Facebook
between October 2014 and July 2015, with de-
tails reported previously [34]. Facebook users who
clicked on the ad were taken to a secure, confiden-
tial eligibility survey. Eligibility criteria included
age (18-25 years old), ability to read and compre-
hend English, lifetime use of at least 100 cigarettes,
current smoking (3+ days per week), and current
Facebook use (4+ days per week). Following eligi-
bility screening and consent, participants’ identities
and ages were verified using their Facebook profile
or a photo ID. Participants were randomly assigned
to the intervention condition (n = 251) or the con-
trol condition (in which they were given a referral
to smokefree.gov; n = 249). Participants in both the
intervention and control conditions were included
in analyses.

Intervention condition participants were assigned
to “secret” (private) Facebook groups tailored to
their baseline stage of change for smoking cessation:
precontemplation, contemplation, or preparation
[28,35]. In the groups, study staff posted once per
day for the 90 days. These Facebook posts were
designed based on US Clinical Practice Guidelines
and Transtheoretical Model skills for smoking ces-
sation [35,36] and were designed to elicit thought,
feedback, and/or action from participants. For ex-
ample, posts tailored toward participants who were
not ready to quit smoking focused on using motiv-
ational interviewing techniques to encourage parti-
cipants to weigh the pros and cons of smoking and
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to build their motivation to quit. Posts tailored to-
ward participants who were ready to quit focused
more on preparing to quit, coping with triggers,
and identifying social support. In addition to the
Facebook posts, live sessions with a smoking cessa-
tion counselor were hosted on Facebook once per
week. Participants were compensated with a $20 gift
card for completing each of four surveys (baseline,
3 months, 6 months, and 12 months) and a bonus
$20 for completing all surveys, for a total of $100.
In addition, participants were randomly assigned to
receive a monetary incentive for commenting on all
90 Facebook posts up to $90, for total possible com-
pensation of $190. Details of the intervention, clin-
ical trial design, and outcomes have been reported
previously [32,33]. This research was approved by
the UCSF Institutional Review Board.

Measures

Atbaseline, 3 months, 6 months, and 12 months, par-
ticipants completed an online survey using Qualtrics
survey software. Relevant measures for the present
study are described below. The mediating variables
(i.e., readiness to change health risk behaviors),
moderating variable (i.e., stress management), and
the outcome variable (i.e., latent class membership
based on health risk behavior profile) were derived
from the Staging Health Risk Assessment (S-HRA),
developed by Pro-Change Behavior Systems (South
Kingstown, RI). The S-HRA measures a variety of
current health risk behaviors and behavioral inten-
tions using one item for each behavior (i.e., diet,
physical activity, fruit and vegetable consumption,
sleep hygiene, and stress management). Guidelines
are defined for each health behavior, and partici-
pants indicate their readiness to meet guidelines on
a continuum from unready to meet guidelines in the
near future to already meeting guidelines.

In this study, risk was conceptualized as current
behavior, as measured by endorsement of each be-
havior on the items measuring readiness to change.
For example, a participant who reports that they do
not currently adhere to exercise recommendations
would be considered “at risk” for physical inactivity,
regardless of their intention to exercise in the fu-
ture. Risk status criteria were based on the Healthy
People 2020 goals for the United States [37]. The
S-HRA staging algorithm has strong predictive val-
idity of future health risk behaviors [35,38-40].
Examples for each behavior are provided below.

Predictor: abstinence from smoking

Seven-day point prevalence abstinence from
smoking was used as a measure of abstinence at 3, 6,
and 12 months. Participants answered, “How many
cigarettes have you smoked in the past 7 days?”.
Those who reported having smoked zero cigarettes
were considered abstinent. Abstinence was coded as
“1” and continued smoking was coded as “0” at each

time point. Point prevalence abstinence is highly
correlated with prolonged abstinence and generally
produces similar effect sizes in research [41].

Mediators

Stages of change for the following health risk be-
haviors were measured at time 2. Response op-
tions for meeting the behavioral guideline in each
domain were: “No, and I do not intend to in the
next 6 months” (precontemplation stage of change),
“No, butI intend to in the next 6 months” (contem-
plation), “No, but I intend to in the next 30 days”
(preparation), “Yes, I have been, but for less than
6 months” (action), and “Yes, I have been for more
than 6 months” (maintenance). Data were coded
such that higher numbers represent higher stages of
change (1 = precontemplation, 5 = maintenance).

Diet.

Participants were asked about their diet in terms
of “healthy eating.” Healthy eating was defined as
“eating the number of calories that allows you to
reach and maintain a healthy weight and eating a
diet that is low in fat.” Examples of these behaviors
(e.g., paying attention to serving sizes, eating bread
without butter) were provided.

Physical activity.

To measure physical activity, participants answered,
“Do you engage in regular exercise?”. Definitions of
moderate-intensity, vigorous-intensity, and mixed-
intensity exercise were provided. For example, vig-
orous activity was defined as activity that “causes
big increases in your breathing and heart rate and
makes conversation difficult (such as jogging or run-
ning) for at least 75 minutes each week.”

Fruit and vegetable consumption.

To assess FVC, participants answered, “Do you eat
at least 4.5 cups of fruits and vegetables per day?”.
Examples of serving sizes considered equivalent to
1 cup (e.g., 1 cup cooked vegetables, 1/2 cup dried
fruit) were provided.

Sleep hygiene.

To assess sleep hygiene, participants answered,
“Do you have good sleep habits?”. Examples of
good sleep habits (e.g., getting at least 7 hr of sleep
a night, maintaining a regular bed and wake time)
were provided.

Stress management.
To measure stress management, participants an-
swered, “Do you effectively practice stress manage-
ment in your daily life?”. An additional response
option was, “I do not currently have any stress in my
life.” Examples of stress management (e.g., regular
relaxation, making time for social activities) were
provided.
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Moderator: stress management

Stress management at T3 was measured using the
stage of change item described above. Responses
were dichotomized and dummy-coded such that
0 = managed stress (action stage, maintenance
stage, or no current stress) and 1 = unmanaged stress
(precontemplation, contemplation, or preparation
stage). Staging items focused on “stress reduction”
and “stress management” appear to be part of the
same underlying construct [42]; therefore, a self-
reported lack of stress was coded as managed stress.

Outcome: metabolic risk

Latent class analysis was previously used to identify
three common patterns of health risk behaviors that
were stable across baseline, 3 months, 6 months,
and 12 months: metabolic risk (characterized by
a high-fat diet, low FVC, physical inactivity, poor
sleep hygiene, and poor stress management), sub-
stance use risk (characterized by heavy drinking,
cannabis use, and other drug use), and low risk [31].
These latent classes were identified at each time
point and were quite stable over time. Latent transi-
tion analysis showed that relatively few participants
transitioned between classes [31]. For these analyses,
metabolic risk was operationalized as most likely
membership in the metabolic risk class (vs. another
class) at time 3.

Participant characteristics

Demographic variables included age, sex (male,
female, other), and race/ethnicity (non-Hispanic
Caucasian, Native American, African American,
Asian, Pacific Islander, Hispanic, more than one
race). Smoking characteristics included cigarettes
per day (10 or fewer, 11-20, 21-30, 31, or more),
days of smoking per week, readiness to quit smoking
at baseline (precontemplation, contemplation, prep-
aration), quit attempt in the past year (yes/no), de-
gree of nicotine dependence [43], and daily smoking

(yes/no).

Analyses

Hypotheses were tested using mediation and mod-
erated mediation analyses, which allow for an
examination of the sequential pathway between ab-
stinence from smoking and subsequent metabolic
risk, as well as differences in this pathway based on
stress management. All analyses were conducted
using IBM SPSS 25 and the PROCESS macro, a
regression-based SPSS add-on that allows users to
specify and test moderation, mediation, and related
models [44].

Mediation

First, Model 4 of the PROCESS macro was used
to test the indirect effects of readiness to change
risk behaviors at T2 on the relationship between
T1 smoking abstinence and T3 metabolic risk.

A bootstrap resampling process with 5,000 repeti-
tions created 95% bias-corrected confidence inter-
vals (ClIs) for the indirect effect. Indirect effects are
considered to be statistically significant and indica-
tive of mediation if their CIs do not contain zero.
T2 readiness to change diet, physical activity, FVC,
sleep, and stress management were entered into the
same model as parallel mediators. Nonsignificant
mediators were then removed from the model [44].

Moderated mediation

Second, after identifying significant mediator(s)
using Model 4, Model 15 of the PROCESS macro
[44] was used to test the moderating effect of T3
stress management on the aforementioned me-
diation model. The hypothesized model (with
all possible mediators) is presented in Figure I.
Nonsignificant mediators were from Model 4 were
not included in Model 15.

RESULTS

Participants were 500 young adults age 18-25. See
Table 1 for participant characteristics. Retention
rates for completion of health risk behavior meas-
ures were 71% (354/500) at T1 (3 months), 65%
(323/500) at T2 (6 months), and 69% (343/500) at T3
(12 months). Retention did not differ by treatment
group, daily smoking, stage of change, stress man-
agement, or membership in the metabolic risk class
(p’s>.05) at baseline. Intervention condition was not
related to the outcome (i.e., being in the metabolic
risk class at T3; X2 = 1.01, p = .316), and the pattern
of results remained the same when intervention con-
dition was included or excluded from the models.
Therefore, to reduce the number of parameters in
the models, final analyses did not control for inter-
vention condition.

Descriptive characteristics

Seven-day point prevalence abstinence rates in the
intervention (control) groups were 13.6% (7.5%) at
T1, 18.6% (14.5%) at T2, and 21.6% (20.5%) at T3.
Readiness to change metabolic risk behaviors at
time 2 is reported in Table 2. Among participants
who reported smoking at T1, 53.9% were in the
metabolic risk group at T3, 32.5% were in the low-
risk group, and 13.7% were in the substance use
risk group. Among those who were abstinent at T1,
66.7% were in the low-risk group at T3, 25.9% were
in the metabolic risk group, and 7.4% were in the
substance use risk group.

Mediation

There was a significant direct effect of T1 smoking
abstinence on T3 membership in the metabolic risk
latent class, such that abstinence at T1 predicted
lower likelihood of T3 metabolic risk ($ = =1.55, 95%
CI[-2.72,-0.37], p = .010). This effect was mediated
by readiness to increase FVC at T2 (8 = —0.22, 95%
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Fig 1 | Hypothesized moderated mediation model.

Table 1 | Participant characteristics at baseline (N = 500)

Variable M (SD) or %/n
Age (M/SD) 20.9 (2.0
Sex (%/n)
Male 44.8 (224)
Female 54.6 (273)
Gender minority 0.6 [3]
Race or ethnicity” (%/n)
Non-Hispanic Caucasian 73.8(366)
Native American 1[5]
African American 2.6[13]
Asian/Pacific Islander 1.2 [6]
Hispanic 6.9 [34]
More than one 145 (72)
Cigarettes per day (%/n)
10 or fewer 48.0 (240)
11-20 46.6 (233)
21-30 4.0[20]
31 or more 1.4[7]
Cigarettes per day (M/SD) 11.6 (6.8)
Days per week smoked (M/SD) 6.8 (0.86)
Stage of change for smoking at baseline (%/n)
Precontemplation 30.0 (150)
Contempation 48.6 (243)
Preparation 21.4(107)
Past year 24-hr quit attempt (% yes/SD) 62.2 (311)
FTCD (M/SD) 3.2(2.1)
Smoke within first 30 min of waking (% yes/n) 53.2 (266)
Daily smoking (% yes/n) 86.6% (433)
FTCD, Fagerstrom Test of Cigarette Dependence.
°n=496.

CI [-0.53, -0.03], p <.05). Specifically, T1 smoking
abstinence was associated with greater readiness
to increase FVC at T2, which predicted lower

likelihood of T3 metabolic risk. Diet (§ = 0.04, 95%
CI [-0.04, 0.26]), physical activity (f = —0.13, 95%
CI [-0.40, 0.09]), sleep hygiene (f = —0.05, 95% CI
[-0.27, 0.08]), and stress management (} = —0.02,
95% CI [-0.20, 0.14]) at T2 were not significant me-
diators (p’s > .05). T1 smoking abstinence was dir-
ectly associated with T2 readiness to increase FVC
(P = 0.64, 95% CI [0.06, 1.21], p = .030), improve
stress management (B = 0.74, 95% CI [0.14, 1.34],
p = .016), and improve sleep hygiene (§ = 0.73, 95%
CI [0.12, 1.34], p = .019). However, T1 smoking
abstinence was not associated with readiness to in-
crease physical activity ( = 0.35, 95% CI [-0.22,
0.92], p = .229) or improve diet (§ = 0.22, 95%
CI [-0.26, 0.69], p = .367). The model including
only FVC, the significant mediator, is presented in
Figure 2.

Moderated mediation
The index of moderated mediation (a test of the
equivalence of an indirect effect across different
levels of a moderator) [45] was statistically signifi-
cant, suggesting that the mediating effect of FVC
differed by stress management (§ = —0.43, 95% CI
[-1.13, =0.04], p <.05). Specifically, there was a con-
ditional indirect effect of T1 smoking abstinence on
T3 metabolic risk for participants with unmanaged
stress (3 = —0.53, 95% CI [-1.24, —0.08], p <.05), but
not managed stress (3 = —0.10, 95% CI [-0.40, 0.04],
p > .05). Follow-up moderation analysis (PROCESS
Model 1) showed that for participants with unman-
aged stress, readiness to increase FVC at T2 was as-
sociated with lower metabolic risk at T3 (f = —0.90,
95% CI [-1.32, —0.49], p < .001). For participants
with managed stress, readiness to increase FVC at T2
was not significantly associated with metabolic risk
at T3 (B = —0.22, 95% CI [-0.48, 0.04], p = .096).
Unmanaged stress was associated with greater
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Fig 3 | Moderated mediation model for fruit and vegetable consumption. Six participants who were abstinent from smoking at T1 re-
ported smoking again at T2 and T3. When those participants were excluded from analyses, the standard error of the abstinence X stress
interaction term could not be identified. Upon further examination, the issue was caused by 1 participant having a unique combination of
abstinence, stress management, and metabolic risk. Removing the other 5 participants did not alter the pattern of results. Therefore, all

participants are included in the reported results.

from smoking predicted increased readiness to im-
prove stress management and sleep hygiene, as well
as readiness to increase FVC. However, readiness to
increase FVC at T2 was the only significant mediator
of the relationship between abstinence from smoking
at T1 and lower metabolic risk behaviors at T3. This
suggests that intentions to change multiple behaviors
did not necessarily lead to a decreased behavioral
risk profile overall. Increasing FVC may be a more
attainable target behavior for young adults who re-
cently quit smoking.

The time interval between measurements of
smoking cessation and readiness to change metabolic
risk behaviors was only 3 months. A longer follow-up
period may have produced greater readiness to
change diet and physical activity; however, readiness
to change FVC was associated with lower metabolic
risk overall. This suggests that former smokers who
are ready to increase FVC may subsequently change
other metabolic risk behaviors, including following a
lower-fat, lower-calorie diet, improving sleep quality,
and/or being more physically active. Multiple be-
havior change may occur regardless of perceived
readiness to change, and readiness to change behavior
may have occurred at time points that were not meas-
ured, as motivation can shift frequently [42]. Multiple
behavior change may proceed differently for different
individuals. For instance, success in improving meta-
bolic risk behaviors may, in turn, encourage smoking
cessation. Extant research suggests that even vulner-
able groups of smokers, such as low-income individ-
uals [46] and pregnant women [47], can increase their
physical activity without decreasing their chances
of quitting smoking. Further research is needed to
examine long-term bidirectional associations between
smoking, FVC, and other metabolic risk behaviors.

Contrary to hypotheses, the indirect relationship
between T1 smoking abstinence and T3 metabolic
risk was found to be significant for participants with
unmanaged stress, but not those with managed
stress. This finding was driven by a significant inter-
action between stress management and readiness to
increase FVC. It is possible that young adults who
intend to improve their FVC despite experiencing
unmanaged stress place more importance on FVC.
These participants may have been more successful
in reducing metabolic risk than those who decided
to increase FVC with fewer barriers. Overall, un-
managed stress was associated with higher meta-
bolic risk, as expected. Taken together, these results
suggest that participants with unmanaged stress who
aimed to increase FVC may have been fundamen-
tally different from other participants in some ways
(e.g., motivation to improve nutrition). Notably, the
association between smoking cessation and meta-
bolic risk was nof moderated by stress management.
More research is needed to understand the moder-
ating role of stress management in the relationship
between readiness to increase FVC and subsequent
metabolic risk. When participants with unmanaged
and well-managed stress were analyzed together,
those who quit smoking at T1 had lower metabolic
risk at T3, suggesting a positive change in general
health orientation and behavior.

Limitations and Future Directions

Strengths of this study include its longitudinal de-
sign and diverse sample of young adult smokers
across the United States. This study also had a few
notable limitations. First, the cognitive mechan-
isms of multiple behavior change are unclear. It is
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possible that quitting smoking increased the confi-
dence, selfregulatory resources, or skills needed to
change other behaviors; however, these possibilities
were not directly assessed. Future research could ad-
dress possible mechanisms of multiple health risk
behavior change in young adult smokers. Second,
measures used in this study were retrospective self-
report measures. Devices that track health behaviors
such as exercise and sleep may be more precise [48].
Third, lack of membership in the metabolic risk class
at time 3 could reflect substance use risk, rather than
low risk. Substance use risk following smoking cessa-
tion would not be indicative of a positive change in
health behavior profiles. However, only two partici-
pants who were abstinent from smoking at T1 were
in the substance use risk group at T3, and no partici-
pants transitioned from metabolic risk to substance
use risk. Taken together, this suggests that smoking
cessation was associated with subsequent positive
change in health risk behaviors. Finally, stress man-
agement could have been both a mediator (T2) and
a moderator (T3), introducing possible issues of
collinearity. However, because stress management
was not a significant mediator of the relationship
between T1 abstinence from smoking and T3 meta-
bolic risk, the two stress management variables were
not included in the same model.

CONCLUSIONS AND IMPLICATIONS

This study found that young adults who quit smoking
had lower likelihood of engaging in metabolic risk
behaviors 9 months later. Those who were readier
to increase their FVC had lower subsequent meta-
bolic risk, regardless of their reported readiness to
change other behaviors. Further research is needed
to replicate results and to clarify the underlying
mechanisms of multiple health risk behavior change
in young adult smokers. For example, results may
be driven by mastery of behavior change skills that
can be applied across domains, changes in habit
strength, or both. If replicated, results suggest that
future smoking cessation interventions could subse-
quently or simultaneously target improvements in
metabolic risk behaviors. Young adults who are ex-
periencing unmanaged stress may benefit the most
from these intervention components.
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