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Abstract
Background—Use and effectiveness of tobacco quitlines by weight is unknown.

Purpose—Determine if baseline weight is associated with treatment engagement, cessation or
weight gain following quitline treatment.

Methods—Quitline participants (n=595) were surveyed at baseline, three and six months.

Results—Baseline weight was not associated with treatment engagement. In unadjusted
analyses, overweight smokers reported higher quit rates and were more likely to gain weight after
quitting than obese or normal weight smokers. At three months, 40% of overweight vs. 25% of
normal weight or obese smokers quit smoking (p=0.01); 42% of overweight, 32% of normal
weight, 33% of obese quitters gained weight (p=0.05). After adjusting for covariates, weight was
not significantly related to cessation (approaching significance at six months, p=.06) or weight
gain.

Conclusions—In the first quitline study of this kind, we found no consistent patterns of
association between baseline weight and treatment engagement, cessation or weight gain.
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Background
The comorbidity of obesity and smoking is responsible for a substantial burden of personal
suffering, functional impairment, and disease.[1–3] While smoking cessation can drastically
reduce disease risks,[4] weight gain that commonly accompanies quitting can be
problematic for this population. Research indicates that 80% of smokers will gain weight
after quitting with an average weight gain of 8–16 pounds [5–16] and some smokers gain
more than 20 pounds.[5–9,11–12,15,17] Importantly, evidence suggests that obese smokers
have lower quit rates, [18–19] tend to gain more weight after quitting, [12,20] and are more
concerned about cessation-related weight gain than normal weight and overweight smokers.
[21–23]
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Concerns about gaining weight after quitting are important because of their association with
cessation treatment adherence, cessation outcomes [15,24–26] and weight gain. [11,27]
Although research on the most efficacious treatment for smoking related weight concerns
has been inconclusive [28], recent reviews suggest that combining weight-focused and
smoking cessation interventions together does not necessarily have a negative impact on quit
rates. [29,30] Since these prior studies involved intensive, in-person group interventions and
often only enrolled women, there remains uncertainty in whether such treatments can be
disseminated on a population level (e.g. through a state quitline). In fact, the lack of a
definitive treatment approach for smokers with weight concerns can lead to confusion
among cessation treatment specialists who provide telephone counseling through state
quitlines. [31] Tobacco quitlines are the most widely used and effective forms of cessation
treatment: they are available in all states and territories in the United States; and, are
recommended by the Tobacco Clinical Guidelines. [28, 32–33] Quitlines provide a potential
avenue for integration of weight-based content to smoking cessation treatment that may be
feasible and acceptable to obese smokers. However, little is known of the needs of
overweight and obese smokers who use quitlines.

Given that the sparse literature that exists suggests obese smokers who try to quit smoking
are less successful and are more likely to gain weight after quitting, there remains an urgent
need to develop and test population based cessation treatments that can improve quit rates
and prevent cessation related weight gain in obese smokers. However, prior to such
treatment development, it is first necessary to determine if standard quitline interventions
need to be changed or if they are equally effective as is, across all weight groups. In fact
there are no data on the use and effectiveness of state quitlines across the body mass index
spectrum for both smoking cessation efficacy and weight gain following abstinence. Two
previous quitline studies that included weight focused interventions (addressing weight
concerns or offering weight loss treatment for those who successfully complete cessation
treatment) [34,35] only recruited smokers with significant weight concerns, only those
calling a single quitline and data on weight gain and abstinence were not reported separately
by baseline weight. To address these limitations, the present observational study was
designed to determine among quitline participants if baseline weight is associated with: 1)
engagement in quitline services (number of counseling calls completed and use of nicotine
replacement therapy); 2) the effectiveness of quitlines (abstinence at three and six months);
and, 3) weight gain after quitting. Given the limited data available regarding these
associations in a quitline setting, we had no apriori hypotheses about the impact baseline
weight would have on treatment engagement and outcomes.

Methods
This observational study was conducted by Alere Wellbeing, the largest service provider for
state quitlines in the U.S. Adult smokers who called one of the five state quitlines (Georgia,
Louisiana, Maryland, South Carolina, and Texas) between August 10, 2010 and December
29, 2010 were asked questions about their height, weight, and concerns about gaining
weight after quitting. Study questions were added to the standard questions asked when a
person calls the quitline and registers for services. Individuals who met eligibility
requirements (18 years or older, not pregnant, English speakers, smoked at least five
cigarettes per day, provided a phone number and address, and were ready to quit within 30
days) were invited to participate in the study. Recruitment goals were to enroll participants
of all body weights but with a proportional grouping following standard cut-offs for normal
weight, overweight, and obese. Eligibility questions and consent scripts were built into the
quitline’s service delivery application. An automated algorithm calculated body mass index
from self-reported height and weight using standard methods and classified individuals as
normal weight (body mass index = 18.5 to 24.99 kilogram/meter2), overweight (body mass
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index = 25 to 29.99 kilogram/meter2), or obese (body mass index ≥ 30 kg/m2). [36] Eligible
and interested individuals were transferred to a specially trained Quit Coach® who obtained
informed verbal consent and baseline data, and completed the first comprehensive
counseling call per the standard quitline protocol. There were no changes to quitline services
provided. An external independent survey company administered telephone surveys at three
and six months, and mailed gift cards upon completion of each survey ($15 and $20,
respectively). This study was approved by the Western Institutional Review Board on July 1,
2009.

Standard Tobacco Quitline
Quitline services were funded by various state organizations and provided by Alere
Wellbeing (formerly Free & Clear). Typically, state quitline provide, at no cost to the
participant, a minimum of one counseling call, unlimited inbound (participant-initiated) calls
for additional support, mailed quit guides, and online (web-based) support. Some quitlines
also provide nicotine replacement therapy which could include from 2 to 8 weeks of patch,
gum, or lozenge. For states participating in the study, one state provided a single counseling
call, one provided four counseling calls, and three provided five counseling calls. All states
encouraged participants to call the quitline between proactive calls or after completing
treatment if they wanted extra support. Three of the states offered free nicotine replacement
therapy. The phone-based counseling which follows the Tobacco Clinical Guidelines [28]
was delivered by highly trained Quit Coaches. Counseling is designed to increase cessation
self-efficacy and includes practical advice on how to quit tobacco, setting a quit date,
developing a quit plan, obtaining social support, developing problem solving and coping
skills to deal with cravings and urges, and educational information on medication use and
side-effect management. Quit Coaches do not discuss weight control. However, if
participants bring up the topic of weight gain, Quit Coaches are prepared to address their
concerns. For example, the coach may normalize weight gain associated with cessation and/
or discuss ways to cope with cravings such as sucking on straws or low calorie snacks.

Participant Measures
Baseline measures included demographics (e.g. age, gender, race, ethnicity), self-reported
height and weight, tobacco use (type, amount, duration), self-efficacy in quitting and chronic
disease status. Self-efficacy was assessed by asking: ‘how confident are you that you can
quit smoking for good on a scale of 1 (not at all confident) to 10 (very confident)’? Chronic
disease was assessed by asking participants if they have ever been diagnosed with asthma,
coronary artery disease, chronic obstructive pulmonary disease, or diabetes (for each
condition, response option was yes, no, or don’t know). Additional questions asked at
baseline included the short form of the Patient Health Questionnaire depression scale [37]
and two 6-item scales developed by Borelli and Mermelstein [38] to assess weight concerns
and weight efficacy after quitting. These latter questions ask participants to rate their level of
weight concerns (e.g. how likely is it that you would go back to smoking after quitting if you
gained too much weight) and confidence in quitting (e.g. how confident are you that you can
avoid gaining weight while staying quit?). Participants were asked to use a 10 point rating
scale where 1= not at all and 10=very. Summary scores represent the average response
across the six items (range 1–10) and are calculated separately for weight concerns and the
weight efficacy after quitting scales.

Follow-up measures included smoking status (‘when was the last time you smoked a
cigarette, even a puff’), use of nicotine replacement therapy since enrolling with the quitline,
self-efficacy in quitting, weight concerns, the weight efficacy after quitting scale, and self-
reported weight in pounds. Two additional questions assessed perceived change in weight
(asked only at three months): ‘which statement best describes you since enrolling with the
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quitline: ‘my weight did not change’, ‘I gained weight’, ‘I lost weight’ and ‘how much
weight did you gain/lose’. Number of counseling calls completed and shipment of nicotine
replacement therapy were obtained from Alere Wellbeing’s custom database for each
participating quitline.

Analyses
Chi-square or Fisher exact tests were used to compare proportions of categorical variables
and ANOVA, or Kruskal-Wallis tests, to compare continuous variables across three weight
groups. We used logistic or linear regression procedures for multivariate analyses.

For treatment engagement, we report mean (s.d.) number of counseling calls completed and
the percent who used nicotine replacement therapy.

For cessation, we report both the responder and the intent-to-treat quit rates (non-
respondents were assumed to be smokers). Logistic regression models were used to model
intent-to-treat cessation rates (7-day and 30-day point prevalent abstinence) at three and six-
months as a function of baseline body mass index group (normal weight, overweight, obese)
adjusting for covariates.

For weight outcomes, we excluded two participants from the three-month quitters and five
participants from the six-month quitters because they reported having had or were planning
to have weight-loss surgery within six months of baseline. We then applied mixed-effect
models to weight outcomes at baseline, three- and six-month follow-up, and set up contrasts
to compare changes in weight among those who were quit for at least 30-days across
baseline body mass index groups (normal weight, overweight, and obese), adjusting for
other covariates. In order to provide benchmarks on the overall proportion of quitline
participants who gained weight after quitting (and amount they gained), we report results of
both perceived weight change and calculated weight change. Both measures provide distinct
and important information about participants. We created a new variable (calculated change
in weight) which was the difference between self-reported weight in pounds at baseline and
follow-up. Calculated change in weight may be useful for comparisons with other studies
and perceived weight gain may have a stronger effect on subsequent smoking behavior than
actual weight gain. For both measures we report weight change only among abstinent
smokers (at three or six months). The use of abstinent smokers is the standard method since
comparing weight change for the whole sample would be confounded by smoking and thus
is not an indication of post-cessation weight gain. [30, 39]

For perceived change in weight we report the categorical variable; no change, lost weight,
gained weight since enrolling with the quitline. We also report perceived change in weight
as a continuous variable using participants’ estimates of the amount of weight they gained or
lost (mean perceived weight loss among those who quit and lost weight and mean perceived
amount gained among those who quit and gained weight).

For calculated change in weight (difference in weight reported at baseline and follow-up),
we compared weight groups on the mean change in weight and the proportion who lost
weight or reported no change, or gained 1–4; 5–10, >10 pounds.

For adjusted analyses of cessation and weight outcomes, we included covariates such as
gender, race, ethnicity, education level, insurance status, chronic disease, current depressive
symptoms, weight concerns, years smoking, use of nicotine replacement therapy, and
number of counseling calls completed. We also conducted post-hoc analyses to explore
potential moderators of treatment effects for both outcomes. We included separate
interaction terms between weight group and variables known to influence outcomes; gender,
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chronic disease, weight concerns, number of calls completed and nicotine replacement
therapy.

Results
Recruitment

As shown in Figure 1, 1,396 adult tobacco users who called one of five state quitline were
potentially eligible and asked if they were interested in a study, 915 (65.5%) were interested
in hearing more about the study, 689 were eligible, 618 provided verbal consent and 597
completed the baseline. Two individuals dropped out of the study and 595 (86.4% of the 689
invited to participate) were included in the analyses. As planned, the distribution of
participants was approximately proportional across weight groups; 34.6% normal weight,
30.6% overweight, 34.8% obese. The majority of participants (544/595) were from states
that offered the multi-call program (170 were eligible for four calls, 374 for five calls), and
51 were eligible for 1 call. All states offered unlimited access to the quitline for support. As
we previously reported, [23] weight groups were similar on most of the demographic and
tobacco variables assessed, with the exception of a higher proportion of females and greater
weight concerns among obese smokers. State offerings and number of calls completed did
not differ significantly across weight groups.

Treatment engagement
The mean number of counseling calls completed based on all study participants including
those only eligible for one call was 1.8 ± 1.2 and did not differ by baseline weight. Among
those enrolled in the multi-call program, mean number of calls completed was 2.08 ± 1.8:
normal weight: 1.98 ± 1.66, overweight: 2.21 ± 2.2, obese: 1.88 ± 1.36; p=0.19 (Table 1).
Shipments of nicotine replacement therapy were marginally different by weight groups:
48.5% of normal weight, 46.2% of overweight and 57.5% of obese were mailed nicotine
replacement therapy (p=.06). Self-reported use of nicotine replacement therapy at follow-up
also did not differ among weight groups. At three months, 67% said they had used nicotine
replacement therapy since enrolling with the quitline; 68% of normal weight, 61% of
overweight and 72% of obese (p =.18). At six months, 69% said they had used nicotine
replacement therapy; 71% of normal weight, 67% of overweight and 68% of obese (p=.80).

Follow-up survey results
All 595 participants were contacted for follow-up surveys; 330 (55.5%) completed the three-
month survey and 306 (51.4%) completed the six-month survey. Those who responded to
the surveys did not differ from non-responders on baseline data (e.g. age, gender, race,
ethnicity, prior quit attempts, depression, weight concerns, weight efficacy after quitting or
baseline weight. Three and six-month response rates were 54.4% and 48.5% for normal
weight; 54.4% and 57.7% for overweight, and 61.8% and 51.7% for obese participants,
(p=0.22 and 0.19, respectively).

Smoking cessation at follow-up
Table 2 shows respondent quit rates at three and six months for the three weight groups. At
three months, those who were overweight reported a significantly higher 30-day respondent
quit rate (15–16% higher) than normal weight or obese participants (p=.01). Respondent
quit rates at six months were not significant across weight groups (p=.23). As shown in
Figure 2, the intent-to-treat quit rates at three and six months were also higher for
overweight participants. However, in adjusted analyses, baseline weight was not significant
at three months (p=.12) and only marginally significant at six months (p=.06) (Table 3).
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Perceived change in weight among participants who were abstinent at three months
Among the 98 smokers who quit smoking for 30+ days at three months, 34.7% reported no
change in weight, 28.6% lost weight and 36.7% said they gained weight (Figure 3).
Overweight abstainers were more likely to report losing or gaining weight (40% and 42.5%)
than were normal weight (21.4% and 32.0%) or obese (20.0% and 33.3%) abstainers (p=.05)
but this was not significant after adjusting for relevant covariates. Overall, the average
perceived change in weight was 2.6 ± 6.7 pounds (range = −9 to 30 pounds). Among those
reporting a change in weight, the perceived amount of weight lost or gained also did not
differ significantly across baseline weight groups (p=0.9).

Calculated change in weight among participants who were abstinent at six months
Among the 113 who had been quit for 30+ days at six months, the mean change in weight
(six-month weight minus baseline weight) was 2.7 ± 15.6 pounds (range = −81 to 75
pounds) and did not differ by baseline weight (p=.99). The proportion who lost weight,
stayed the same or gained weight also did not differ significantly by baseline weight (p=.90).
Among the 52 who quit and gained weight, the mean amount gained was 13.3 ± 11.9
pounds; 10% gained 1–4 pounds, 40% gained 5–10 pounds and 50% gained > 10 pounds.
After adjusting for baseline characteristics, the calculated mean change in weight in quitters
who gained weight was 6.8 pounds for normal weight, 5.0 pounds for overweight and 1.8
pounds for obese participants (p=0.6).

Exploratory analyses of moderators
We conducted additional analyses to explore potential moderators of treatment effects for
cessation and weight outcomes as described in the analysis section. We found only one
significant interaction. Compared to normal weight smokers who made an additional call to
the quitline, overweight smokers who made an additional call were more likely to stay
abstinent at six months (p = 0.045), and obese smokers who made an additional call did not
differ from normal weight smokers with an additional call (p = 0.89).

Discussion
This is the first study conducted with state quitline participants to determine the association
between baseline body mass index, engagement in quitline services and treatment outcomes
for both smoking cessation and weight gain. It is also the first study to describe cessation
related weight gain among smokers calling five state quitlines.

First, regarding treatment engagement, we found that baseline weight was not associated
with calls completed or use of nicotine replacement therapy. It is important to note that
among those eligible for 4–5 counseling calls, participants completed an average of two
calls. This is consistent with data from other state quitlines [34,40,41] and prior research
indicating that individuals often complete less than half of scheduled counseling sessions.
[42] Efforts to boost treatment engagement may be needed since non-adherence to
medications and counseling can reduce treatment effectiveness. [19,42–44]

Second, regarding cessation outcomes, we found that overweight smokers reported
significantly higher quit rates than normal weight or obese smokers but only in unadjusted
analyses at three months. This association was marginally significant at six months after
controlling for other baseline characteristics (p=.06). Evaluation of potential moderators of
effects showed that completing more counseling calls was significantly associated with
better quit rates for overweight smokers but not for normal weight or obese smokers and
only at six months. There is no clear scientific or clinical explanation for this finding.
Notably, this result came from one of ten additional analyses of interactions and could be a
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statistical artifact. Future research is needed to verify these findings. If subsequent studies
confirm that overweight smokers have greater success at quitting, then other possible
mechanisms need to be explored to understand this finding. For example, group differences
in dieting, prior quit attempts, use of prescription medications, other attitudes and beliefs
(e.g. body image) and other interactions could have a differential impact on treatment
outcomes by baseline weight. Nonetheless, our findings are relevant to data reported in prior
publications. Two studies showed that a higher baseline weight was associated with lower
quit rates. [19,45] Another study found that higher baseline weight was associated with
higher quit rates. [26] Apparent contradictory findings could be due to variation in study
designs, case mix, the type and duration of treatments received, measures used to assess
abstinence and weight and when the outcomes were measured. [11,18–19,46]

Third, regarding the association between baseline weight and weight outcomes, although
unadjusted analyses revealed that overweight smokers were significantly more likely to
perceive that they gained weight after quitting (at three months), the proportion who gained
weight and the amount gained after quitting by baseline weight was not significant at six
months and not significant in multivariate analyses at three or six months. Analyses of
potential moderators of treatment effects were also not significantly related to change in
weight. This lack of an association between weight prior to quitting and subsequent weight
gain post quit is consistent with one other study.[47] In contrast, the findings in this study
are not consistent with other studies showing a strong relationship between baseline weight
and cessation related weight gain. [12,18,48–49] For example, Kasteridis [49] showed that
being older, being female, and having higher body mass index prior to quitting were each
associated with an increase in weight that exceeded 8% (e.g. about 13+ pounds) 10 years
post quit. Lycette [12] reported that high and very low baseline weight was associated with
greater weight gain in those continuously abstinent at eight years. For example, a baseline
body mass index of 36 was associated with a weight gain of 19.4 kilograms and a body mass
index of 29 was associated with a 10 kilogram gain compared with 7.8 kilograms for those
with lower body mass index. [12]

Overall, across all body mass index groups, we found that more than one third of
respondents to the three or six month surveys said they gained weight with a mean change in
weight ranging from one to three pounds. Kasteridis and team also found that quitting
smoking resulted in minimal weight gain but the magnitude of weight gain varied by age
and gender with an increase in body mass index ranging from 3–5%. [49] Note that we had
included these variables in our multivariate analyses as covariates and moderators. Another
study reported that 80% of smokers gained weight after quitting averaging 5 kilograms in
the first year and 6–7 kilograms overall.[6] Similarly, Lycette [12] evaluated weight gain
among those who had quit from three months post treatment through year 8 and found that
abstinent participants gained about 8.79 kilograms (equivalent to 19.3 pounds). In fact, 83%
of quitters gained more than 2.5 kilograms over eight years.

As with other research, a high degree of variability was observed in post cessation change in
weight.[5–6,18,48,50] Some participants lost or gained in excess of 30 pounds, and a
significant number of quitters gained more than 10 pounds, placing them at increased risk
for diabetes [16,51] and hypertension.[11,52] Notably, greater variability was found in
weight change among those who were classified as overweight based on perceived weight
change. At three months, overweight quitters were more likely to believe that they lost or
gained weight (83%), compared with normal weight or obese participants; 52%–54%
reported they lost or gained weight. Sample size may have been a contributing factor since
there were more quitters in the overweight group. However, based on calculated change in
weight, the mean, standard deviation and range of weight change at six months was similar
for all weight groups.
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Again, issues regarding study methods must be considered when comparing such data within
and across research studies. Measurement issues, sample selection and analytic strategies
must be taken into consideration. For example, the amount of weight gained or lost at follow
up among abstinent participants may vary depending on how it was assessed (e.g. perceived
change or calculated change), who was included in the analyses (e.g. only those who gained
weight or also including those who lost weight or reported no change in weight); the starting
point for measuring outcomes (e.g. baseline, quit date or end of treatment); when the
outcomes were obtained (e.g. three, six, 12 months following starting point); whether
researchers selected quitters based on point prevalence or continuous abstinence and
whether analyses controlled for covariates. Future research is warranted to explore other
potential factors that could have a differential effect on outcomes by body mass index (e.g.
group differences in attitudes and beliefs, accuracy and consistency in reporting weight,
history of dieting).

While this study provides new and important data on cessation related weight gain in
quitline settings, potential limitations of the study must be considered. For example, the
population comes from smokers seeking cessation treatment through state quitlines and
although quitlines have been shown to reach a broad and representative population, the
findings may not generalize to those who receive cessation treatment in health care settings,
through their employers, or those who are recruited for research and evaluation studies. In
addition, the lack of consistency in services offered across the five quitlines in this study
might have had an impact on the results. However, no significant differences were found
across weight groups in number of calls provided in the individuals’ state, the amount of
nicotine replacement therapy offered and the actual use of these services. In addition, all of
the quitlines provided unlimited access to call the quitline regardless of number of proactive
calls offered thus allowing individuals in the one-call states to receive multiple counseling
calls. Since we found no association between baseline weight and state services provided,
we did not control for ‘state’ in the analyses.

Another consideration is that results may not generalize to smokers with low self-efficacy or
those with more severe weight concerns. As recently reported, [23] study participants’ pre-
treatment confidence in quitting and confidence in quitting without weight gain were fairly
high across weight groups and gender; averaging 8.0 on the 10 point confidence in quitting
scale and over 6.0 on the 10 point scale measuring weight related self-efficacy and the
average rating of weight concerns was less than 5.0 on the 10 point scale. While a previous
study showed that the majority of smokers enrolled in a quit smoking program were
unconcerned about weight gain, [53] we have previously reported that two thirds of smokers
calling the Oklahoma Quitline were considered to have significant weight concerns. [21]

Another potential limitation common in phone-based studies includes use of self-report
measures of smoking. Although biochemical validation of smoking is ideal, using self-
reported smoking status is consistent with standard measures of telephone-based
interventions. Research shows that false reporting of smoking status is minimal for low-
intensity interventions with no face-to-face contact or population based studies. [54–57]

Similarly, regarding self-reported weight, the literature indicates that people generally
underestimate their weight across time points and underestimation is disproportionately
greater among those who are overweight or obese. [58–60] To minimize these potential
problems, we asked participants their current weight at baseline and at follow-up, and then
calculated their change in weight. So, if a particular person consistently underestimates their
weight by ten pounds at baseline, three months and six months, their calculated change in
weight over time should provide a good estimate of change in weight since the biases
cancel. Moreover, studies have shown strong correlations between measured and self-
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reported weight indicating that self-reported weight is an excellent approximation of actual
weight across a population. [61–63]

Another potential limitation relates to response rates to the follow-up surveys (51–55%)
which are lower than those observed in efficacy trials but similar to, if not higher than, what
others have found when conducting effectiveness trials with smokers. [35,64–66] Moreover,
we report intent-to-treat quit rates as well as responder quit rates. Since response rates to
follow-up did not differ by weight groups, we do not expect different conclusions had we
used other methods to account for missing data (e.g. multiple imputations).

Finally, limitations in study measures must also be considered. Our measure of cessation
related weight gain was restricted to point prevalence measures of cessation (30-day) and
thus may underestimate true weight gain associated with quitting. [11] Measuring weight
change among those who were continuously abstinent would require a much larger sample
size, more frequent assessments, and a longer follow-up period to ascertain quit trajectories
and when weight gain occurs following cessation, when it stabilizes and if a specific amount
of weight gain predicts relapse to smoking.

Despite potential limitations, the strengths of this study include the significance of the
population being studied, the relatively large sample size recruited from five states and
situating the study within a telephone quitline setting which increases the likelihood that
findings will be informative for population-based settings. Data reported here also provides
the first ever benchmarks of quit rates and weight gain overall and by weight groups for
comparison to other quitline studies. Obese smokers are considered a high risk, high cost
population, but this group has received only limited study and virtually none in an
effectiveness context such as a quitline.

In summary, our results indicate that among a quitline population, baseline weight was not
consistently associated with treatment engagement or outcomes. In contrast to prior
research, we found that obese smokers did not have worse quit outcomes than normal weight
smokers and were not more likely to gain weight after quitting. Also, unadjusted analyses
revealed that overweight smokers had better quit rates but also gained more weight after
quitting than normal weight and obese smokers. However, this trend was not significant at
six months. While the largest health and economic benefits to quitting may be for obese
smokers, [67] overweight smokers are also considered high risk for obesity if they gain even
a moderate amount of weight after quitting. Thus, both groups (overweight and obese) may
benefit from more intensive or different forms of cessation treatment. Given the research
showing that weight gain associated with smoking cessation can increase one’s risk for
diabetes [16] and new evidence showing that women who gain more than 5 kilograms are at
increased risk for developing diabetes regardless of their baseline weight, [51] cessation
interventions that include some form of weight management may be worthy of further
investigation. While we conclude that quitlines are effective across the body mass index
spectrum for male and female adults, research is needed to identify effective strategies for
increasing acceptance and use of all available treatment (counseling and pharmacotherapy)
and to identify optimal combinations of treatments both before and during attempts to quit
smoking in order to increase quitline efficacy and effectiveness for both cessation and
weight.
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Figure 1.
Study flow diagram among eligible Quitline callers invited to participate
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Figure 2.
Unadjusted Intent To Treat 30-day quit rates at three and six months across baseline weight
categoriesa

a n=595
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Figure 3.
Perceived change in weight at three monthsa, showing the percentage of normal weight,
overweight and obese participants who reported no change or lost or gained weight. Overall,
34.7% stayed the same; 28.6 lost weight; 36.7% gained weight; mean change=2.6±6.7
pounds*.
aamong 30 day abstainers; n=98
*p=.05
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Table 2

Unadjusted respondent 30-day quit rates at three and six months across baseline weight categories

Normal
weight

Overweight Obese p-value

N=206 N=182 N=207

Quit rate at three
months

30-day respondenta 25.0% 40.4% 24.2% .01

Quit rate at six
months

30-day respondentb 35.0% 42.9% 31.8% .23

a
N=330

b
N=306
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Table 3

Adjusted logistic regression analyses testing the effects of baseline weight on abstinence reported at three and
six monthsa

Three Monthb
30-day tobacco

abstinence
OR

95% CI

  body mass index: normal vs.
  overweight 1.60 [0.87–2.94]

  body mass index; normal vs. obese 0.88 [0.47–1.68]

Six Monthc

  body mass index: normal vs.
  overweight 1.69 [0.97–2.94]

  body mass index: normal vs. obese 0.90 [0.499–1.64]

a
n=595, controlling for gender, race, ethnicity, education, insurance, weight concerns, years of tobacco use, chronic disease, depression, nicotine

replacement therapy shipped and number of counseling calls completed.

b
p value for baseline weight 0.12

c
p value for baseline weight 0.06
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