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Abstract

With smoking prevalence rates beginning to decline, studies designed to promote cessation in

more challenging populations, like weight-concerned smokers, warrant attention. This study assessed

the efficacy of two forms of pharmacotherapy [nicotine and phenylpropanolamine (PPA) gums] in

addition to a 13-week cognitive behavioral smoking cessation program targeted for women.

Participants were 439 females who met rigorous screening criteria and were randomized to one of

the three treatment intervention groups (PPA gum, nicotine gum, or placebo gum). All participants

attended a 13-week cognitive behavioral smoking cessation program and were given specific

instructions on gum chewing. At posttest (13 weeks), and 6- and 12-month follow-ups, body weight

and point prevalence abstinence were assessed. Analyses to determine potential differences between

treatment groups on weight change and cessation rates were performed. Results indicated that

neither change in body weight nor cessation rates significantly differed between groups. Attendance

to sessions did appear to consistently increase the likelihood of quitting smoking at posttest and at

each of the follow-ups. These results suggest that although the pharmacological interventions had no

effect on cessation rates and postcessation weight gain, the behavioral component of the intervention

was effective in increasing the odds of quitting smoking in weight-concerned women. Future efforts
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should focus on increasing adherence to behavioral program components, particularly session

attendance.

D 2004 Elsevier Ltd. All rights reserved.
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1. Introduction

Despite the existence of effective methods for smoking cessation (US Department of

Health and Human Services [DHHS], 1990), many smokers continue to smoke. One

important reason why smokers may continue to smoke is for the purpose of weight control.

It is established that long-term smokers weigh less than do same aged nonsmokers and those

who quit smoking experience postcessation weight gain (Klesges, Benowitz, & Meyers,

1991; Klesges, Meyers, Klesges, & LaVasque, 1989; US DHHS, 1990). These weight

differences appear to be most pronounced for females (Klesges et al., 1989; Williamson et

al., 1991). Weight concerns are often expressed by females attempting to quit smoking

(French & Jeffery, 1995; Klesges & Klesges, 1988; Weekley, Klesges, & Relyea, 1992).

Furthermore, weight concerns appear to be a barrier to successful cessation (Jeffery,

Hennrikus, Lando, Murray, & Liu, 2000; Meyers et al., 1997), and interventions are needed

to address this issue.

1.1. Behavioral intervention for postcessation weight gain

Recent studies have shown that long-term reductions in postcessation weight gain, at least

in weight-conscious smokers, can indeed be sustained, and smoking cessation can be

enhanced by behavioral interventions (Danielsson, Rossner, & Westin, 1999; Marcus et al.,

1999; Spring et al., 1999). However, these programs must be sufficiently intense to be

efficacious, and individuals in a natural environment are more successful at tackling smoking

cessation prior to turning their attention toward weight control.

1.2. Pharmacological intervention for post cessation weight gain

Common findings from nicotine replacement, serotonin-enhancing drugs, and bupropion

include either promising short-term results or, in longer length studies, modest weight

suppression in drug intervention groups, followed by weight rebound, so that by follow-

up, weights do not differ between groups (Borelli et al., 1999; Hurt et al., 1997; Jorenby et al.,

1996, 1999; Li Wan Po, 1993; Pomerleau, Pomerleau, Morrell, & Lowenbergh, 1991; Spring,

Wurtman, Gleason, Wurtman, & Kessler, 1991; Spring et al., 1995; Sutherland et al., 1992;

Tonnenson, Norregaard, Mikkelsen, Jorgensen, & Nilsson, 1993). However, a more recent

study suggests longer term weight gain attenuation in participants treated with bupropion

(Hays et al., 2001).
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Despite the inconsistent impact of pharmacological agents on postcessation weight gain,

two drug interventions appear to hold some promise: nicotine and phenylpropanolamine

(PPA) gums. The use of nicotine gum is associated with less postcessation weight gain (3.8 lb

over 10 weeks), and greater use is associated with less weight gain (Doherty, Militello,

Kinnunen, & Garvey, 1996; Gross, Stitzer, & Maldonado, 1989; Killen, Fortmann, Newman

& Varady, 1990; Leischow, Sachs, Bostrom, & Hansen, 1992). It may be the case that

nicotine gum reduces postcessation weight gain while individuals chew the gum, but that the

results are not sustained after the discontinuation of the treatment.

A second promising pharmacologic agent in reducing postcessation weight gain is PPA, an

over-the-counter appetite suppressant found in a number of commercial products (e.g., Stay

Trim Gum). PPA provides anorectic effects similar with moderate to high doses of caffeine

without central nervous stimulation. However, PPA’s promise as a method for reducing

postcessation weight gain is tempered by the FDA, who recently recommended that this over-

the-counter product be curtailed because it increases the prevalence of a relatively rare stroke

(this study was completed before the FDA concern). Two studies of PPA indicate its relative

efficacy in reducing postcessation weight gain in the short term (Klesges, Klesges, Meyers,

Klem, & Isbell, 1990; Klesges et al., 1995). In the first study (Klesges et al., 1990), cessation

rates were significantly higher in participants receiving PPA gum (94%) than those receiving

no (70%) or placebo gum (57%), and abstinent participants receiving PPA gained signifi-

cantly less weight over the 2-week period. In the second study (Klesges et al., 1995), PPA did

not enhance cessation rates; however, results indicated that hunger ratings and actual weight

gain in abstinent participants were significantly reduced in both men and women in the PPA

group (PPA=.74 kg; placebo = 1.13 kg). Although the findings of these short-term studies are

encouraging, long-term studies of PPA and postcessation weight gain do not exist, suggesting

that further exploration of this relationship is needed.

1.3. Rationale for this study

Therefore, it appears that PPA and nicotine gums are methods of reducing postcessation

weight gain worthy of further exploration. To date, however, no investigation has compared

the relative efficacy of these two agents both in the reduction of postcessation weight gain and

their resultant cessation rates, particularly in women, the group most influenced by weight

concerns and most likely to experience postcessation weight gain. Thus, the aims of this study

are twofold. First, the efficacy of both nicotine and PPA gums will be determined relative to a

placebo in the reduction of postcessation weight gain in women throughout a 13-week

cognitive–behavioral smoking cessation program, as well as at both a 6- and a 12-month

follow-up. Second, it will be determined if nicotine and PPA gums increase smoking

cessation relative to placebo gum in a sample of female smokers at posttest and at 6- and

12-month follow-ups.

It is hypothesized that females in both active drug groups will gain significantly less

weight following smoking cessation than those in the placebo condition will. It is anticipated

that the two groups (PPA and nicotine gum) will not differ in efficacy at posttest. Following

the termination of these drugs, it is expected that individuals in both the PPA and nicotine
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gum groups will gain weight. However, it is expected that the weight gain in the PPA group

will be significantly less than the weight gain in the nicotine gum group at the 6- and 12-

month follow-ups. Related to the cessation analysis, it is predicted that higher cessation rates

will be observed in the PPA and nicotine gum groups, relative to the placebo gum group, at

posttest and at each follow-up.

2. Method

2.1. Overview

Eligible women were randomized to either the PPA, the nicotine, or the placebo gum group

and participated in a 13-week cognitive–behavioral smoking cessation program. Three cycles

of the 13-week program were conducted per year for 3 years.

2.2. Participants

Participants were recruited through a variety of public media. Over 650 participants were

screened for the study. Of these, 439 enrolled in the study and provided demographic

information, resulting in a sample in which 86.3% of the female participants were

Caucasian (12.5% African American), and the average age was 38.2 (S.D. = 10.2) years.

Potential participants were prescreened by phone for eligibility: (1) normotensive women

between the ages of 18 and 70 (blood pressure < 140/90 mm Hg and heart rate < 100), (2)

smoked 10 or more cigarettes/day, (3) not pregnant or lactating, (4) not taking medication

contraindicated for gum use, and (5) not currently taking antidepressant medication or

receiving psychiatric or alcohol/drug abuse treatment. Prescreening excluded women with a

history of depression still in treatment, heart disease, endocrine disorders, current ulcers,

kidney or liver disease, and lung disease. In addition, women who had previously participated

in a center study using nicotine and/or PPA gum were excluded from participation. Eligible

women attended an orientation session within 2 weeks prior to the first session. A

comprehensive medical history and blood pressure screening was conducted. Eligible

participants were asked to pay a US$35 deposit and were randomized following physician

approval. Participants’ deposits were returned at posttest if 10 of 13 sessions were attended.

Monetary incentives of US$25 were given for each follow-up session, as well as entry into a

raffle for a larger monetary incentive if participants attended follow-up sessions. Nonreturned

deposits were forfeited to charity. The protocol used for this study was approved by the

University’s IRB.

2.3. Behavioral intervention

Weekly meetings included a 1-hour group intervention session delivered by standard

protocol and a brief laboratory session consisting of questionnaire assessments, measures of

height and weight, expired CO, and blood pressure. Program strategies included self-
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monitoring, reduction strategies, problem-solving training, social support identification, tips

on how to avoid weight gain, relapse prevention, and development of cohesion among group

members. During Weeks 1 through 4, participants reduced cigarette use by 25% each week,

and Week 5 was designated as the quit week. Group facilitators played a critical role in

helping the participants to overcome barriers to successful cessation and/or anything that

might lead to nonadherence.

2.4. Pharmacological intervention

Beginning at the quit date, each participant was given a weekly supply of chewing gum,

which included 16 pieces of gum per day. Each piece of nicotine gum was 2 mg, while each

piece of PPA gum was 8.33 mg. The participants were instructed on a gum chewing protocol,

which suggested that the participants chew their gum on an as needed basis, with the caveat

that they chew 10 to 12 pieces per day and no more than one piece of gum per hour.

Participants in all three conditions received the following information. (1) Place one piece of

gum in your mouth and chew very slowly 15 times. (2) After the 15 chews, stop chewing and

‘‘park’’ the gum between the cheek and gums. (3) After a minute or so, chew again for

another 15 chews. Park the gum again in a different location of the mouth. (4) Repeat Steps 2

and 3 for 20–30 min. In addition, participants were admonished against drinking coffee and

carbonated beverages during or immediately before chewing gum, as both substances appear

to reduce nicotine absorption (Henningfield, Radzius, Cooper, & Clayton, 1990). The

participants were also asked to return chewed gum, which was collected in the laboratory

and recorded to avoid relying on self-report adherence with gum chewing instructions.

‘‘Weaning’’ of gum chewing took place on Weeks 11 through 13 by reducing the amount of

gum chewed by 33% each week.

Gum counselors were used to help participants overcome side effects, ensure adherence to

treatment, and problem solve with participants when barriers emerged. All group facilitators

and participants were blind to treatment conditions.

2.5. Design and measures

Based on previous research, covariates that were assessed for inclusion in both analyses

included age, race, education level, number of years a smoker, attendance to sessions,

nicotine dependence, chewed gum, and baseline CO. In addition, pretest weight and weight

concerns were covariates in the cessation analyses. The independent variable was gum type

(PPA, nicotine, or placebo). The dependent measure for the weight gain attenuation analysis

was body weight change from baseline. The dependent variable for the cessation analysis was

point prevalence abstinence, as this measure ensures the biochemical verification of quit

status at posttest (i.e., 13 weeks and 6-month and 1-year follow-ups.

2.5.1. Demographic information

At baseline, demographic information was obtained by standardized questionnaires.

Demographics included race, age, income, and level of education.
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2.5.2. Smoking status and smoking history

Point prevalence abstinence at each assessment was defined by self-report of no

smoking at the time of the assessment and a carbon monoxide (CO) level of < 10 ppm at

the current assessment. CO tests were conducted using the procedures of Hughes,

Frederiksen, and Frazier (1978). In instances in which smoking status could not be verified

because of absence from that intervention session, the participants were categorized

as smoking, indicating intention to treat analyses. A baseline measure of CO was also

taken.

Smoking history variables included the number of years as a regular smoker and the

Fagerstrom Test for Nicotine Dependence (Fagerstrom, 1991).

2.5.3. Weight

Participants’ weights were taken, in clothing but without shoes or heavy garments, at all

sessions. Weight was recorded as absolute weight in pounds with a Detecto Electronics Scale

accurate to + 2 oz.

Weights at baseline, posttest, and both follow-ups were examined for normality,

skewness, and kurtosis. Outliers on weight (higher or lower than three standard

deviations from the mean) were winsorized for subsequent analyses, a process in which

outliers are retained in the analyses and given the value of three standard deviations

below or above the mean (Kirk, 1982). The following number of participants’ weights

were winsorized: baseline (n = 9), posttest, (n= 3), 6-month follow-up (n= 3), and 1-year

follow-up (n= 2). Because there was a high correlation between participant’s weights at

Weeks 1 and 2 (r=.973; P< .01), in rare instances (n = 26) to decrease missing data,

participants’ weights at week 2 were used as a measure of baseline weight. Weight

change was also calculated from baseline to posttest and the 6-month and the 1-year

follow-ups. The same process of winsorizing was performed for outliers on the three

weight change variables: changes at posttest (n = 2) and at 6-month (n = 5) and at 1-year

follow-ups (n = 4).

2.5.4. Weight concerns

A number of strategies have been used in the literature to assess concerns about

postcessation weight gain (Klesges et al., 1989; Meyers et al., 1997). Here, partic-

ipants’ perceptions of the relationship between different levels of postcessation weight

gain and return to smoking were directly assessed. To assess tolerance for weight

gain, prior to treatment, participants were asked a series of 10 questions: ‘‘If after

quitting smoking, you gained 18–20 lb, would you start smoking again?’’ The

participants were asked the same question nine subsequent times, with decreasing

weight gains in 2-lb intervals, ending with a query of a gain less than 2 lb.

Participants who responded affirmatively concerning return to smoking for 8 to 20 lb

were classified as weight concerned, as this range appears consistent with actual weight

gain reported in the literature (Klesges et al., 1989), and to increase the range from

less than 2 to 20 lb resulted in a negligible increase in weight-concerned participants

(n= 1).
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2.5.5. Attendance to sessions

Participants’ attendance to each intervention session was recorded, and attendance

remained a continuous variable that could range between 1 and 15 sessions.

2.5.6. Adherence with gum chewing instructions

Participants returned chewed gum for Weeks 6 through 13 to gauge adherence with the

gum chewing protocol. Adherence with gum chewing instructions was calculated as

follows. First, the number of pieces of chewed gum returned for each day was calculated.

Second, the number of days that the participants returned chewed gum was calculated. The

number of days that the participants returned gum was used, as a failure to return chewed

gum was not sufficient to know whether gum was chewed during that day or not (e.g.,

chewed but not returned). Third, the average of chewed gum per day was computed by

dividing the sum of pieces returned by the number of days each that participant returned

chewed gum. The average gum chewed and returned per day remained a continuous

variable.

2.6. Approach to analyses

2.6.1. Body weight

Because the primary purpose of the study was to evaluate the effects of nicotine and PPA

gums on those participants who abstained from smoking, all body weight analyses were

conducted with the resultant sample of quit smokers (n= 89).

The first analysis, a 3� 3 repeated-measures MANCOVA, determined potential between-

groups differences between nicotine, PPA, and placebo gums on weight change from baseline

weight at posttest and at the 6-month and at the 12-month follow-ups. The dependent variable

of the treatment (placebo, nicotine, PPA gums) by time (posttest, 6- and 12-month follow-

ups) MANCOVAwas body weight change from baseline. In addition, tests were performed to

ensure that assumptions of MANCOVA were not violated.

2.6.2. Cessation

The cessation-related analyses determined if individuals on active drugs (PPA and nicotine

gums) were more successful in quitting smoking than those on placebo gum at posttest and at

each follow-up. The impact of treatment condition on cessation was investigated using a

multiple logistic regression analysis. Quit status (1 = quit smoking, 0 = not quit) served as the

dependent variable for the analysis, and intervention group (placebo gum served as the

referent group) was used as the independent variable.

Logistic regression models were used to evaluate the odds of quitting smoking as a

function of the type of gum chewed. The proposed covariates were evaluated as a set and

removed if they were not significantly contributing to the improvement in fit of the model and

if they were not significantly related to the outcome of quitting smoking. The most

nonsignificant covariate in the model was removed first. This process continued until only

covariates that significantly improved the model and significantly related to quitting smoking

remained in the model.
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3. Results

3.1. Participant characteristics

Table 1 contains the number of participants and the means and standard deviations, by

treatment group, of the continuous covariates used in the cessation analyses (i.e., entire

sample). There were no differences between groups on these variables. As shown in Table

1, the average participant was 38.2 years old (S.D. = 10.2), a long-time smoker (M = 19.1

years; S.D. = 9.8), weighed 144.5 lb (S.D. = 27.2 lb), had a baseline CO rate consistent

with a moderate to heavy smoker (M = 28.9 ppm; S.D. = 13.7), at baseline, smoked, on

average, just over a pack of cigarettes per day (M= 22.6; S.D. = 8.0), attended just over

half of the intervention sessions (M = 8.7 sessions; S.D. = 4.2), had a Fagerstrom score just

below that which is considered nicotine dependent (M = 5.7; S.D. = 2.1), and demonstrated

poor adherence with gum chewing instructions (M = 4.5 pieces per day; S.D. = 3.4). In

addition, the majority of participants were Caucasian (86.3% Caucasian, 12.5% African

American), well educated (73.2% with some college, a college degree, or professional

training), earned an average yearly income of just under US$20,000, and were weight

concerned (63.6%).

Table 1

Participant characteristics

Characteristics Placebo gum PPA gum Nicotine gum

Age (years)

n 147 147 146

M (S.D.) 39.0 (10.2) 37.3 (9.6) 38.4 (10.8)

Baseline weight (lb)

n 148 146 146

M (S.D.) 145.9 (27.5) 145.3 (27.4) 142.2 (26.7)

Number of years smoking

n 147 146 146

M (S.D.) 19.5 (10.3) 18.4 (9.2) 19.4 (9.7)

Fagerstrom score

n 147 147 146

M (S.D.) 5.8 (2.0) 5.7 (2.1) 5.5 (2.1)

Baseline CO (ppm)

n 147 142 144

M (S.D.) 29.9 (14.4) 28.8 (13.9) 28.0 (12.8)

Attendance to sessions

n 148 147 146

M (S.D.) 8.2 (4.1) 8.6 (4.1) 8.6 (4.3)

Gum chewing adherence (average pieces per day)

n 108 105 107

M (S.D.) 4.5 (3.2) 4.3 (3.2) 4.6 (3.7)

All P values > .05.
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3.2. Weight analyses

Of the 89 participants who quit smoking, 27 cases were rejected because of missing data,

resulting in a sample of 62 women. The observed means and standard deviations and the

adjusted means and standard errors of weight change by treatment group at posttest and each

follow-up are displayed in Table 2. At posttest, adjusted weight changes from baseline for

each group were as follows: the placebo group (n= 22) gained, on average, 4.6 lb; the

nicotine gum group (n= 24) gained, on average, 2.6 lb; while those in the PPA gum group

(n = 16) gained, on average, 1.6 lb. At the 6-month follow-up, adjusted weight changes from

baseline were the following: placebo, 9.5 lb gained; nicotine gum, 4.6 lb gained; and PPA

gum, 4.2 lb gained. After 1 year, adjusted weight changes from baseline were the following:

placebo, 5.0 lb gained; nicotine gum, 4.1 lb gained; and PPA gum, 2.8 lbs. gained. Despite

seeming differences in weight change, there were no significant differences between groups

in weight change (F = 1.07; df= 2; P=.35). In addition, there was no significant time-by-

treatment effect (F= 0.58; df = 4; P=.68). There was only a significant time effect in the

repeated-measures MANCOVA (F = 4.90; df = 2; P=.01). Observed power (a=.05) to detect

treatment, time-by-treatment, and time effects were .23, .19, and .80 respectively.

Given these findings, indications that attendance to intervention sessions was a strong

covariate in the study (see below, inclusion in analyses, predictor of cessation at all time

points), and the assumption of homogeneity of variance violation that prompted the exclusion

of one covariate (number of years smoking), three other analyses were performed. First, the

same analysis was performed without any covariates, yielding similar results (treatment

effect: F= 0.72, df = 2, P=.49; time-by-treatment effect: F = 1.05, df = 4, P=.39; time effect:

F= 5.15, df = 2, P=.007). Second, the analysis was performed using only attendance to

intervention sessions as a covariate, and results again were similar (treatment effect: F= 0.70,

df = 2, P=.50; time-by-treatment effect: F = 1.05, df= 4, P=.39; time effect: F = 5.15, df = 2,

P=.007). Finally, the analysis was performed using only the number of years a smoker as a

covariate, and results demonstrated the same trends (treatment effect: F = 0.77, df= 2, P=.47;

time-by-treatment effect: F= 1.07, df = 4, P=.37; time effect: F = 5.44, df= 2, P=.005).

A series of logistic regression analyses were performed to explore the odds of being

included in the weight analysis. Results indicated that for every unit increase in attendance,

Table 2

Weight change at posttest and at 6-month and 1-year follow-ups

Time of measurement Placebo gum (n = 22) Nicotine gum (n = 24) PPA gum (n = 16)

Posttest weight change (lbs.)

M (S.D.) + 4.0 (4.8) + 3.3 (4.0) + 1.3 (6.7)

Adjusted mean (S.E.) + 4.6 (1.2) + 2.6 (1.2) + 1.6 (1.3)

6-month follow-up weight change (lbs.)

M (S.D.) + 8.1 (8.4) + 6.4 (9.1) + 3.6 (14.0)

Adjusted mean (S.E.) + 9.5 (2.1) + 4.6 (2.1) + 4.2 (2.4)

1-year follow-up weight change (lbs.)

M (S.D.) + 4.1 (10.1) + 5.6 (7.1) + 1.8 (15.7)

Adjusted mean (S.E.) + 5.0 (2.4) + 4.1 (2.4) + 2.8 (2.7)
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women were 1.8 times more likely to be included in the weight analysis. No other variable,

including treatment group, significantly increased the odds of inclusion in the analysis.

3.3. Cessation analyses

The significant variables resulting from the three logistic regression analyses, along with

the odds ratios and the 95% confidence intervals, are presented in Table 3. The first logistic

regression model explored the odds of quitting smoking among the three gum groups at

posttest. There was no significant effect for treatment group in this model (P=.26).

As indicated in Table 3, for every unit increase in sessions of the program attended,

smokers were 1.7 times more likely to quit than not to quit smoking at posttest (P< .001).

The second logistic regression model explored the odds of quitting smoking among the

three gum groups at the 6-month follow-up. There was no significant effect for treatment

group in this model (P=.56). For every unit increase in sessions of the program attended,

smokers were 1.2 times more likely to quit than not to quit smoking at the 6-month follow-up

(P < .001).

The final logistic regression model explored the odds of quitting smoking among the three

gum groups at the 1-year follow-up. There was no significant effect for treatment group in

this model (P=.49). For every unit increase in sessions of the program attended, smokers

were 1.2 times more likely to quit than not to quit smoking at the 1-year follow-up (P< .001).

Although there was no significant effect for treatment group in any of the three logistic

regression models, Table 4 indicates the rates of cessation of those included in the models at

posttest and each follow-up by treatment group.

Logistic regressions were performed to explore the odds of inclusion in each of the

cessation analyses. At posttest and both follow-ups, for every unit increase in attendance,

Table 3

Logistic regression models at posttest and at 6-month and 1-year follow-ups: Predicting the odds of not smoking

vs. smoking

Time Variables B Odds ratio 95% Confidence intervals P

Lower Upper

Posttesta Attendance to sessions .503 1.653 1.468 1.861 < .001

Constant � 6.611 < .001

6-month follow-upb Attendance to sessions .217 1.243 1.141 1.353 < .001

Constant � 4.194 .015

1-year follow-upc Attendance to sessions .1678 1.192 1.100 1.292 < .001

Constant � 3.827 .02
a n = 441 (89 quitters, 352 smokers). The ns were reduced because of missing values on some independent

variables. Cox and Snell R2=.280; model goodness of fit: x2 = 144.778. P < .001.
b n = 441 (55 quitters, 386 smokers). The ns were reduced because of missing values on some independent

variables. Cox and Snell R2=.071; model goodness of fit: x2 = 32.276. P < .001.
c n = 441 (54 quitters, 387 smokers). The ns were reduced because of missing values on some independent

variables. Cox and Snell R2=.048; model goodness of fit: x2 = 23.027. P < .001.
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women were 2.9 times more likely to be included in this cessation analysis. Those women

lost to the analyses did not differ according to treatment group.

4. Discussion

These results do not confirm the a priori hypotheses of this study. Although there appears

to be a trend toward the attenuation of postcessation weight gain in the PPA gum group, no

significant differences in weight change were detected among the gum groups. In addition,

those women in the nicotine and PPA gum groups did not yield higher cessation rates than

those in the placebo gum group at posttest and each follow-up.

Given no significant differences in weight change among gum groups and an apparent

trend toward weight gain attenuation in the PPA gum group, three considerations are

noteworthy for interpretation. First, although it is tempting to point to the clinical, rather

than statistical, significance of the apparent weight gain attenuation in the PPA gum group,

the large variability in weight change evidenced in this group limits such an interpretation.

Given such variability, it appears that PPA gum may be effective for a subset of female

weight-concerned smokers but much less effective for others. Second, because of poor

cessation rates and the loss of participants due to missing data, the small sample size in the

weight analysis significantly diminished the power and, thus, the ability to detect group

differences. Finally, it should be noted that the FDA is in the process of removing PPA from

all drug products and requesting that all drug companies discontinue marketing products

containing PPA. For this reason, any argument of a trend in weight gain attenuation in the

PPA gum group is moot. It is clear that future studies in the area of smoking cessation and

weight gain attenuation need to revisit behavioral cessation and weight gain reduction

interventions or explore these behavioral interventions in combination with other potential

weight suppressing agents, like sibutramine or, given the study by Hays et al. (2001),

bupropion. In addition, based on these results and interpretations, such future studies should

assess characteristics of responders and nonresponders to these weight-suppressing agents, as

well as ensure adequate sample size to maintain sufficient power to detect a weight gain

attenuation effect among intervention groups.

Table 4

Cessation rates at posttest and at 6-month and 1-year follow-ups by treatment group

Treatment group Posttest 6-month follow-up 1-year follow-up

Placebo (n = 148)

n not smoking 29 16 15

% not smoking in group 19.6 10.8 10.1

Nicotine gum (n = 146)

n not smoking 35 17 17

% not smoking in group 24.0 11.6 11.6

PPA gum (n = 147)

n not smoking 25 22 22

% not smoking in group 17.0 15.0 15.0
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Cessation rates in this study were poor, regardless of gum group. Three potential

explanations are noteworthy. First, adherence with gum chewing instructions was low. It is

clear that women in this study failed to achieve and maintain therapeutic levels of active

drugs necessary to gain typical relief from withdrawal symptoms and thus quit smoking,

much less diminish weight gain. Although group facilitators instructed participants that

chewing the recommended amount of gum was important and problem solved issues around

adherence, perhaps, future studies of this sort should more closely monitor adherence to drug

regimens and include components tailored to nonadherent participants (e.g., mid-week

follow-up telephone calls). The second explanation for poor cessation rates in this study is

the amount of response burden required of the women. In addition to chewing, saving, and

returning gum, the participants were required to attend 15 intervention sessions in which

weight and CO were measured and a multitude of questionnaires were completed during each

session. This assertion is consistent with literature that suggests that meeting a threshold of

adjutant behavioral intervention is important for cessation (e.g., a minimum of six contacts);

however, as programs increase in complexity, cessation rates plateau and, in some instances,

start deteriorating (Klesges, Ward, & DeBon, 1996; Lichtenstein & Glasgow, 1992). It is true

that attendance to intervention sessions increased the odds that women in this study quit

smoking; however, it is likely that shorter and less complex studies would yield similar, if not

better, benefits of behavioral adherence. Future studies of combined behavioral and

pharmacologic cessation programs should minimize the complexity of cessation programs

without sacrificing either adequate behavioral intervention or methodological rigor (e.g.,

measurement of variables). Lastly, it is possible that the active drug groups did not differ from

the placebo for different reasons particular to the type of pharmacotherapy. That is, it is

possible that the PPA group did not differ from the placebo group because PPA is an effective

tobacco cessation pharmacotherapy in the short term (i.e., 4 weeks or fewer; Klesges et al.,

1990, 1995) but not in the long term, while the nicotine gum group did not differ from

placebo because NRT is less effective in women than in men. This possibility is consistent

with findings from other studies of nicotine gum that demonstrate no differences in outcome

between nicotine gum and placebo groups in women (Killen, Fortmann, & Newman, 1990)

and poorer outcomes in women relative to men (Bjornson et al., 1995), although others have

found no significant differences in outcome between men and women (Killen, Fortmann,

Varady, & Kraemer, 2002). Many barriers or stressors specific to women have been noted as

possible reasons why some studies find a gender gap in cessation rates with NRT use,

including hormonal cycles, a greater likelihood of comorbid depression, and concerns about

weight gain (Gritz et al., 1996). Confirmation of this possibility would require further studies

of nicotine gum and other forms of pharmacotherapy using both men and women. However,

it is possible that in a group largely comprised of weight-concerned women, nicotine gum is

no more effective than placebo is as an adjunct to an intensive behavioral smoking cessation

intervention.

The strengths of this study are many, including vigorous recruitment and retention

strategies, randomization, ample behavioral intervention, and the measurement of all

variables, with no reliance on self-report. Unfortunately, it appears that the major strengths

of this study also serve as its greatest limitation. That is, the length and complexity of the
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behavioral components of this study were likely too cumbersome for the participants,

resulting in the failure to reach therapeutic levels of nicotine or PPA sufficient enough to

quit smoking and/or minimize postcessation weight gain. As mentioned earlier, future studies

of combined behavioral and pharmacologic interventions for smoking cessation and post-

cessation weight gain attenuation should (1) include adequate sample size representative of

both genders, (2) assess the characteristics of both responders and nonresponders to potential

weight suppressing agents, (3) monitor and target participant adherence, especially with

pharmacologic intervention components, and (4) minimize the complexity of behavioral

components of the intervention without sacrificing either adequate participant contact or solid

methodology.

In sum, neither nicotine nor PPA gum in this methodologically rigorous study significantly

attenuated postcessation weight gain in women. In addition, smoking cessation in the active

treatment groups did not differ from placebo. However, the results of this study do support the

importance of adherence to intervention.
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