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ABSTRACT

Adult smokers ( N = 253) without clinically significant depression were randomized on a
double-blind basis to receive fluoxetine (30 or 60 mg daily) or aplacebo for 10 weeksin
combination with cognitive—behaviora therapy (CBT). It was predicted that fluoxetine would
sectively benefit smokers with higher baseline depression, nicotine dependence, and weight
concern and lower sdlf-efficacy about quitting smoking. Among those who completed the
prescribed treatment regimen, basaline depression scores moderated the treatment response.
Logigtic regresson analyses showed that 1 and 3 months after the quit dete, fluoxetine
increased the likelihood of abstinence, as compared with placebo, among smokers with minor
depression but not among those with little or no depresson. Results suggest that, as an adjunct
to CBT, fluoxetine enhances cessation by sdlectively benefiting medication-compliant smokers
who display even subdlinica levels of depression.
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After declining steadily over the past severa decades, smoking rates have recently leveled off ( Centersfor
Disease Control and Prevention, 1994 ). Many researchers believe that the resdua pool of smokers may
have specific atributes that are associated with difficulty in quitting ( Coambs, Kozlowski, & Ferrence,
1989 ; Hughes & Glaser, 1993 ). These atributes include depression, nicotine dependence, fear about
weight gain rdated to quitting smoking, and low sef-efficacy about resisting the urge to smoke.

Antidepressant agents have recently been studied as adjuncts to cognitive—behavioral treatment to promote
smoking cessation. Severd promising compounds have been identified, including bupropion, nortriptyline,
and fluoxetine ( Bowen, Spring, & Fox, 1991 ; Hall et a., 1998 ; Hurt et al., 1997 ; Niauraet a., 1997 ;
Soring, Wurtman, Gleason, Wurtman, & Kesder, 1991 ; Spring et al., 1995 ). Although many smokers have
achieved abgtinence with the use of adjunctive antidepressant pharmacotherapy, it is unclear who are the

best candidates for such combined trestment. Accordingly, this sudy aimed to identify individud differences
that predict cessation when fluoxetine is combined with cognitive—behaviora trestment.

Adding antidepressant pharmacotherapy to cognitive—behaviordtreatment may blunt the negative impact of
severd persond attributes that usudly predict relagpse. Proneness to depression, for example, is consistently
associated with cessation failure. The presence of even low levels of depression prior to aquit attempt
predicts early relgpse in cognitive—behaviora smoking cessation treatment ( Mermelstein, Henry, Hedeker,
& Wong, 1995 ; Zelman, Brandon, Jorenby, & Baker, 1992 ). Trestment with fluoxetine has been shown to
lessen precessation depressive symptomsin depressionprone smokers ( Dalack, Glassman, Riveli, Covey,
& Stetner, 1995 ). If depression-prone smokers exhibit habitua depressive symptoms that interfere with
cessation, they should selectively benefit from a drug trestment that aleviates those symptoms.

A high degree of nicotine dependence dso predicts cessation falure in cognitive—behaviora treatment,
presumably because highly nicotine-dependent smokers experience prominent withdrawa symptoms that
prompt them to resume smoking ( Killen, Fortmann, Kraemer, Varady, & Newman, 1992 ; Nides et dl.,
1995 ). Symptoms of nicotine withdrawa include depressed mood, irritability, anxiety, insomnia, difficulty
concentrating, restlessness, and increased gppetite or weight gain ( American Psychiatric Association,
1994), many of which resemble signs of depression. Because depression is the withdrawa symptom most
predictive of cessation fallure ( Hughes, Higains, & Hatsukami, 1990 ), we examined whether nicotine
dependence and depression might explain overlapping variance in cessation outcome. The two variables
have been found to be sgnificantly corrdated in some ( Bredau, Kilbey, & Andreski, 1991 ; W. R. Yates,
Cadoret, & Troughton, 1997 ), dthough not al, studies ( Glassman et d., 1993 ). Treatment with
nortriptyline diminished nicotine withdrawa symptoms during cessation ( Hall et a., 1998 ), suggesting that
nicotine- dependent smokers who are prone to withdrawa might benefit from an antidepressant when

quitting.

Some evidence suggests that exaggerated weight concerns also reduce the likelihood of successful cessation
in cognitive—behaviora treatment ( French & Jeffery, 1995 ). A possible mechanism isthat highly weight-
conscious individuas drop out of trestment or resume smoking if they gain any weight ( Swan, Ward
Carmelli, & Jack, 1993). Interestingly, actud weight gain after quitting smoking has, in some studies,
predicted continued abstinence rather than relgpse ( Hall, Ginsberg, & Jones, 1986 ). Although seemingly
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opposite, these findings may actualy be complementary in the respect that less weight-concerned individuds
may be able to tolerate greater amounts of weight gain before feeling compelled to resume smoking. Because
serotoninergic agents minimize increased caorie intake and weight gain triggered by cessation ( Borrelli et dl.
1999 ; Spring et al., 1991, 1995 ), they provide atool to dlay the weight- conscious smoker's concerns
about gaining weight. Consequently, we predicted that smokers with high levels of weight concern would
benefit sdlectively from fluoxetine versus a placebo.

Low sdf-efficacy isanother barrier to quitting smoking in cognitive—behavioral smoking cessation treatment
( Motherdtill, McDowell, & Rosser, 1988 ; Stuart, Borland, & McMurray, 1994 ). Much evidence suggests
that pretrestment salf-efficacy predicts short-term abstinence, dthough its ability to predict longer term
abstinenceisless certain ( DiClemente, 1985 ). How much low salf-efficacy and depression explain
overlagpping causd variance in cessation failure remains to be understood. If low self-efficacy and depression
areinterrdated congtructs in the context of cessation, then fluoxetine should selectively benefit smokers with
low sef-efficacy. A plausible mechanism may be that antidepressant pharmacotherapy prevents dysphoria
from undermining the smoker's confidence about being able to resst cigarette cravings.

In summary, this study examined whether individud differencesin depresson symptomeatology, nicotine
dependence, weight concerns, and sdlf-efficacy would moderate the likelihood that fluoxetine enhances
success at quitting smoking. Because serotoninergic agents reduce dysphoria and weight gain after quitting
smoking, we hypothesized that smokers with greater depressive symptoms and those with elevated weight
concerns would be more likely to achieve abstinence when assigned to fluoxetine versus a placebo. Because
antidepressant agents aleviate some nicotine withdrawa symptoms, we aso hypothesized that highly
nicotine- dependent smokers might benefit disproportionately from fluoxetine. Findly, to the extent that
depressve symptoms undermine confidence in quitting smoking, we expected that fluoxetine would
sectivey benefit smokers with low sdf-efficacy.

Method
Participants

Participants were 253 male and female smokers between the ages of 18 and 65 years recruited for a
double-blind, placebo-controlled study to determine whether fluoxetine would prevent postcessation weight
gain while not jeopardizing success in quitting smoking. About three fourths of our sample ( n = 186) aso
provided data for the 16-gte Hi Lilly—sponsored trid of fluoxetine's effect on smoking cessation. This
included 64 of the 131 participants seen at our North Chicago ste, 53 from the Cleveland site, and 69 from
the Worchester site. Participants mean age was 41.5 years ( SD = 9.5). Most were female (59%),
Caucasian (97%), married (65%), and college educated (62%). Participants averaged 28.3 cigarettes per
day (SD =11.9) for amean of 23.2 years ( D = 9.3) prior to treestment. Participant digibility criteria, as
well as the cessation and weight-control outcomes of the multicenter trid, are reported esawhere ( Borrdli
etal., 1999 ; Niauraet a., 1997).

Procedure

After screening and basdline assessments, participants began the first of nine, 1-hr individud cognitive—
behaviora treatment sessions. Participants were randomized on a double-blind basis to receive 10 weeks of
treatment with fluoxetine (30 mg or 60 mg) or a placebo, which began at the second sesson. Participants
were required to set aquit date within 2 weeks after drug trestment began. Medication was started about 2
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weeks prior to cessation so that a therapeutic drug level would be achieved before quitting smoking. At the
third sesson, participants quit smoking. The ninth session coincided with the end of medication. The find
phase of the study involved a 6-month follow-up period that began when medication was discontinued. For
participants enralled in Eli Lilly's multicenter trid, the follow-up included only those who were abstinent at the
end of trestment because the company wished to learn whether drug discontinuation adversely affected
cessation among participants who had dready demonstrated responsivity to trestment.

M edication compliance.

Compliance was verified by weekly sdf-report (verified by pill count) and assays of plasma concentrations
of fluoxetine metabolites at Vigts 5 (3 weeks after starting drug) and 9 (end of medication). Assays were
performed after study completion using gas chromatography ( Nash, Bopp, Carmichael, Farid, &
Lemberger, 1982 ). Participants randomized to a 30-mg dose of fluoxetine were classfied as compliant if
their fluoxetine or norfluoxetine blood levels were less than or equd to 150 ng/ml. Those randomized to a
60-mg dose were classfied as compliant if their levels were |less than or equd to 300 ng/ml ( Bergstrom,
Beadey, Levy, Blumenfield, & Lemberger, 1993).

Smoking status.

Smoking status was operationaized by a composite of three measures—sdf-report of smoking, expired
carbon monoxide (CO), and saliva cotinine—which were collected at basdine and &t the beginning of each
treatment session. To be classified as abgtinent, participants had to report al of the following: zero cigarettes
smoked, expired CO less than or equa to 8 ppm, and cotinine values less than or equa to 10 ng/ml.
Participants exceeding any of these criteriawere classified as smokers.

Dependent M easures Depression.

We assessed depressive symptoms using the Hamilton Rating Scale for Depresson (HRSD; Hamilton
1967). The HRSD isadlinicianrated, semistructured interview that evaluates 21 depressive signs (e.g.,
psychomotor retardation) and symptoms (e.g., fedlings of worthlessness), each rated on a 3-point or 5-point
scale. Scores range from O to 84, with higher scores representing greater levels of depression. The HRSD
has been shown to have acceptable levels of reliability and validity ( Knesevich, Biggs, Clayton, & Ziegler,

1977).

Nicotine dependence.

We adminigtered the eight-item Fagerstrom Tolerance Questionnaire (FTQ; Fagerstrom, 1978 ) to measure
degree of behaviora responses suggestive of nicotine dependence (e.g., smoking many cigarettes and
smokes early in the morning). Scores range from O to 11, with vaues of 7 or greater suggesting nicotine
dependence.

Weight concerns.

We assessed weight concern with the Dietary Restraint subscae of the Three-Factor Eating Questionnaire

( Stunkard & Messick, 1985 ). The Dietary Restraint subscal e measures the tendency to monitor and restrict
food intake to control body weight. Scores range from 0 to 20, with higher scores reflecting greater degrees
of weight concern.
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Self-efficacy.

We measured sdlf-efficacy about quitting smoking by using the Sdf-Efficacy Questionnaire (SEQ; A. J.
Yates & Thain, 1985 ). The SEQ assesses a smoker's degree of confidence about being able to resist urges
to smoke in 14 chdlenging situations (e.g., when fediing impatient, when wanting to cheer up, and when
being offered a cigarette). Scores range from 14 to 98, with higher scoresindicative of greater salf-efficacy.

Analytic Approach

To assess whether fluoxetine benefits some smokers more than others, we first performed an intent-to-treat
andyss of dl participants randomized to treatment. The intent-to-treat analyses attempt to answer the
following question: Before an interventionist knows whether a smoker will adhere to cessation trestment, can
she or he predict who benefits from adjunctive trestment with fluoxetine? Results of intent-to-treat analyses
are generdizable to the average smoker who enters clinic-based cessation treatment. This approach isaso
based on the overly conservative assumption that study dropouts can legitimately be considered as trestment
falures. Interpretive vaidity is compromised to the degree that this assumption isfdse. To overcomethe
impossibility of knowing the treatment response of those who dropped out, we also performed anayses of
participants who completed and adhered to treatment through Visit 9. The andysis of completers answers a
different question—namely, among smokers who adhere to treatment, who benefits from fluoxetine? Results
of completer andyses have more limited generdizability because nearly 50% of the participants were
noncompliant & the later ages of treatment. Nevertheless, completer analyses provide the most vdid test of
the ability to predict outcomes among those who fully participate in trestment. Findly, in an effort to
determine the kind of smoker who would be likely to adhere to this treatment, we constructed andyses
predicting treatment adherence.

Logidtic regression analyses were used to determine whether the individual difference factors assessed at
basdline interacted with drug trestment to predict abstinence at three separate time points: 1 week, 1 month,
and 3 months after the quit date, with the 3-month point corresponding to the end of treatment. We were
only able to examine 6-month follow- up datain the intent-to-treat analyses because the sample of treatment-
compliant participants who were not smoking a Vist 9, and therefore dlowed to enter Eli Lilly's follow-up
protocol, was too smdl to produce a stable predictive model. The criterion variable at each assessment point
was smoking gatus (0 = abstinent , 1 = smoking ). As predictors, we tested the main effects of treatment
Ste, gender, the HRSD, the FTQ, the Dietary Restraint subscae, the SEQ, and drug trestment, aswell as
the interactions between drug treatment and each of the predictors. Before conducting the analyses, we
tested the assumption of linearity in the logit for each continuoudy scaled predictor varigble. This assessment
was made by breaking the range of each predictor variable into quartiles, finding its average, and then
plotting the log odds of smoking status by the average vaue for each quartile. Examination of the data plots
supported treating the predictor variables as linear in the logit.

To sdect variables that resulted in the best fitting, most parsmonious mode of smoking satus at each time
point, we used a hierarchica gpproach to variable selection ( Hosmer & Lemeshow, 1989 ). The main effect
of trestment Site was entered first. We then entered main effects and interaction terms on the basis of
theoretical priority; attributes with a presumed partid physiologicd basis (i.e., gender, nicotine dependence,
and depression) were entered before cognitive variables (i.e., dietary restraint and salf-efficacy). Drug
treatment was entered on the 7th step. Next, the interaction of treatment site and gender was entered. To
test our hypothesized interactions, we entered the terms for HRSD x Drug Trestment and Dietary Restraint
Subscale x Drug Treatment on the 9th and 10th steps, respectively. The FTQ x Drug Treatment and the
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SEQ x Drug Treatment interactions were entered in the find steps because we consdered these interactions
to be more speculative. At each step, we assessed the importance of each term included in the equation by
examining the Wad gatigtic and its associated significance level. Starting with the hypothesized interactions
and progressing to main effects, we temporarily eiminated from the equation the variable with the smalest
chi-sguare vaue. We then tested thefit of the new, adjusted modd by comparing it to the full modd using
the likelihood ratio test. The variable was diminated from the full modd permanently if the likelihood ratio
test of the difference between the two modd s was not sgnificant. If the likelihood ratio test was sgnificant
(p <.05), we reentered the variable into the modd and then tested the importance of the variable with the
next smdlest chi-square vaue. We dso reentered the variable into the modd if the magnitude of the
coefficients of the variables in the equation changed significantly between the adjusted modd and the full
modd.

During this mode-building process, we observed that when drug trestment was entered into the modd, it
had an odds retio (OR) of infinity. Closer examination of the 2 x 3 contingency table of Drug Dose x
Smoking Status revealed cells with fewer than 10 participants because most participants on fluoxetine had
achieved abstinence at 1 week. Examination of this pattern at later time points showed similar cell counts. To
eiminate small cdl szes, we collgpsed across the 30- and 60-mg doses of fluoxetine, creating two drug
levels (0 = placebo , 1= fluoxetine ). This strategy increased the variability in smoking status, resulting in a
more stable predictive mode, athough it prevented us from ng individua differencesin response to
varying drug dosage.

Findly, to evauate the strength of the predictive models produced by the hierarchical approach, we
performed pardle analyses using a stiepwise selection procedure. Instead of entering variables into the
equation on the basis of theoretical priority, the stepwise procedure selects and orders predictor variables on
the badis of Satistical explanatory power using the likelihood ratio chi-square test. For the stepwise analyses,
we st the criterion for variable selection at p = .25 because more traditiona sgnificance levels (such asp

= .05) often fail to identify important predictors (cf. Hosmer & Lemeshow, 1989).

Results
Pretreatment Characteristics

We used chi-square analyses and anadlyses of variance to test whether the three trestment groups differed on
age; gender; education; smoking history; or baseline leve of nicotine dependence, depression, weight
concern, and self-efficacy. There were no significant differences among the trestment groups on any of these
variables. For the individud difference predictors, the mean scores were asfollows HRSD =3.0 (D =
2.5), FTQ=6.6 ( D = 1.8), Dietary Restraint subscae = 6.6 ( D =4.9), and SEQ =57.7 ( D = 13.6).

Relationships Among Baseline Predictors

Pearson product—moment correl ations were computed to examine the relationships among basdline
predictor varigbles. A smdl but satigticaly significant negative correlation was observed between FTQ and
Dietary Regtraint subscale scores (r = - .16, p < .05), suggesting that higher levels of nicotine dependence
were associated with lower levels of weight concerns. HRSD scores were not associated with either FTQ or
SEQ scores, suggesting that, at least within this restricted range of depression scores, nicotine dependence
and sdf-efficacy beliefs about quitting smoking beer little direct relationship to depression.
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Intent-to-Treat Analyses

Using hierarchica logigtic regression, we tested the prediction that smokers exhibiting grester depressve
symptoms, weight concerns, nicotine dependence, and lower sdlf-efficacy would benefit disproportionately
from treatment with fluoxetine as compared with a placebo. To perform the intent-to-treat analyses, it was
necessary to make an assumption about the smoking status of participants who discontinued the study
prematurely. We classified participants as smoking if they were smoking at the visit just prior to attrition.
Participants who moved ( n = 4) or discontinued medication prior to completing the sudy ( n = 35) were
assigned the smoking status from their last valid assessment (i.e., smoking status from the last valid visit was
carried forward to later vigts) if they remained in treatment and reported not smoking. In most cases,
however, participants who did not complete the sudy were smoking at the time of attrition.

The results of separate hierarchical logistic regression models congtructed for smoking status at 1 week and
a 1, 3, and 6 months after the quit date generdly failed to yidd any stable predictive modd of smoking
cessation. The only sgnificant predictor of outcome was a main effect of HRSD scores 1 week after the quit
date, indicating that higher levels of depression predicted falure to achieve abstinence. At the 1-, 3-, and 6-
month time points, no main effects or interactions with drug treatment were prognostic of outcome. The
stepwise analyses produced the same results, as did plots of each Basdline Predictor x Drug Treatment
interaction at each assessment point, suggesting that none of the factors yielded a predictive pattern of
abstinence.

Analysisof Treatment-Compliant Participants

The andysis of trestment-compliant participants included only those individuas who atended every
treatment session and who consgtently complied with drug trestment. Of the 253 participants who continued
through the quit date, 194 met these criteriaat 1 week and 123 and 108 met these criteriaat 1 month and 3
months, respectively. In parald to the intent-to-treat analyses, we constructed separate regresson models at
each of the three assessment points.

Abstinence 1 week postcessation.

Table 1 showsthe results of the find hierarchicd logistic regresson andyss. Contrary to expectations, the
HRSD x Drug Treatment, the FTQ % Drug Trestment, the Dietary Restraint Subscale x Drug Trestment,
and the SEQ x Drug Treatment interactions did not predict abstinence. However, the FTQ and HRSD main
effects predicted abstinence. Increasing levels of nicotine dependence and depression were associated with a
decreasing likelihood of abstinence. In addition, the main effect of drug trestment was margindly significant
(p=.06), indicating that the likelihood of abstinence for participants on fluoxetine tended to be higher than
for those on a placebo. On the basis of the Hosmer—L emeshow goodness-of-fit tedt, the find moadd fit the

datawell, ¢ 2(8, N = 169) = 8.2, p = .41. The parallel stepwise analyses validated the results obtained using
the hierarchica gpproach and confirmed that, during the initid stages of quitting, fluoxeting's effects on
abstinence were not moderated by any of the individua differences we studied.

Abstinence 1 month postcessation.

Results of the final hierarchical logigtic regresson anadlyss are shown in Table 2 . As expected, the HRSD x
Drug Trestment interaction was a sgnificant predictor. Contrary to expectations that smokerswith high
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levels of nicotine dependence, weight concerns, and saf- efficacy would sdectively benefit from fluoxetine as
compared with a placebo, the FTQ x Drug Trestment, the Dietary Restraint Subscae x Drug Treatment,
and the SEQ x Drug Treatment interactions failed to predict abstinence. In addition, the main effect of
dietary restraint was sgnificant, indicating the higher levels of weight concerns were associated with a
decreased likdlihood of abstinence. On the basis of the results of the Hosmer—L emeshow tet, the find

mod fit the datavery well, ¢ 2(8, N = 105) = 4.8, p = .78. Again, the resuilts we obtained from the parallel
stepwise andyses were comparable to those obtained using the hierarchica approach, in that dietary
restraint, drug treatment, and the HRSD x Drug Treatment interaction were selected as predictors of
abstinence.

Tointerpret the HRSD x Drug Treatment interaction, we plotted the log odds of abstinence computed from
the full model against HRSD scores for fluoxetine versus a placebo. The log odds were calculated by seiting
the vaues of the other parameters at zero. As seenin Figure 1 (Ieft pand), increasing HRSD scores were
associated with a decreasing likelihood of abstinence for participants treasted with a placebo. In contragt, for
participants treated with fluoxetine, there was a positive association between degree of depression and the
likelihood of abstinence. This effect was more pronounced for individuals who scored in the upper quartile
(HRSD = 3, OR = 2.00, 95% confidence interva [Cl] = 0.85—4.70) than for those who scored in the
lowest quartile (HRSD = 1, OR = 1.10, 95% CI = 0.38—3.19).

Abstinence 3 months postcessation.

Table 3 shows the results of thefina hierarchical logistic regresson analyss. As expected, the HRSD x Drug
Treatment interaction predicted abstinence at the end of drug treatment. Contrary to expectations, the FTQ
x Drug Treatment, the Dietary Restraint Subscale x Drug Treatment, and the SEQ x Drug Treatment
interactions were not sgnificant. The Hosmer—L emeshow test showed that the find modd fit the detawell,

¢ 2(8,N=90) = 7.3, p = 51. The stepwise analysis substantiated these results.

To interpret the interaction between HRSD and drug treatment, we plotted the log odds of abstinence
calculated from the final modd results against HRSD scores for the placebo and fluoxetine conditions. The
log-odds computations were again based on setting the values of the other parameters a zero. Figure 1
(right pand) shows that, for placebo-treated participants, higher HRSD scores were associated with a
decreased likdlihood of abstinence. In contrast, for participants treated with fluoxetine, there was a positive
relationship between HRSD scores and abstinence, such that higher scores were associated with an
increased likelihood of abstinence. Again, this effect tended to be more pronounced for individuas who
scored in the highest quartile (HRSD = 3, OR = 1.44, 95% CI = 0.53—3.91) than for those who scored in
the lowest quartile (HRSD = 1, OR = 0.56, 95% Cl = 0.17—1.84). Three months after the quit date,
fluoxetine selectively benefited smokers with higher initid levels of depressive symptoms, as was the case a
1 month postquit.

Who Complied With Treatment?

In an effort to understand the differing outcomes of the andyses based on randomized versus compliant
participants, we examined how attrition might have affected the samples. We performed t tests comparing
the randomized versus compliant subgroups within each drug condition on their demographic characterigtics
and basdline predictor variables. We detected no significant differences, suggesting that the participants who
dropped out were similar to those who adhered to treatment on age, gender, and education, aswell as
basdine levels of depression, nicotine dependence, weight concern, and sdlf-efficacy.
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Finding no obvious differences between the groups, we attempted to develop a predictive modd of
treatment adherence. We conducted a stepwise logigtic regression analysis to predict end of study treatment
compliance. We evduated the individud difference factors (i.e., the HRSD, the FTQ, the Dietary Restraint
subscale, and the SEQ), aswell as demographic (i.e., age, gender, and race) and smoking characteristics
(i.e,, basdine expired CO, sdivary cotinine, number of cigarettes, and years smoked), for their utility in
predicting adherence to drug trestment. None of the demographic or individua difference factors predicted
treatment adherence. In contrast, smoking characteristics did predict trestment compliance. Specificaly,
both biological indicators of nicotineintake, sdliva cotinine (¢ 2= 11.4, p < .001) and expired CO (¢ 2=
5.3, p <.05), were separate predictors of medication adherence. Lower basdline vaues (indicative of less
nicotine intake) predicted an increased likelihood of complying with treatment.

Discussion

Although severd kinds of antidepressant pharmacothergpy have been shown to enhance the likelihood of
smoking cessation when combined with cognitive—behaviord trestment ( Bowen et a., 1991 ; Hal et d.,
1998 ; Hurt et al., 1997 ; Niauraet a., 1997 ; Spring et a., 1991, 1995 ), it has been unclear who might
benefit most from such trestment. This study aimed to identify which smokers would benefit most from
receiving adjunctive treetment with the serotonin-reuptake-inhibiting antidepressant, fluoxetine. We examined
whether individud differences in depression, nicotine dependence, weight concerns, or self- efficacy would
moderate the likelihood of cessation among hedthy adult male and femae smokers who were treated with
cognitive—behaviora therapy in conjunction with fluoxetine or a placebo. Because fluoxetine reduces
dysphoria and weight gain after quitting smoking, we predicted that smokers with greater depresson and
elevated weight concerns would be more likely to achieve abstinence when treated with fluoxetine rather
than with a placebo. Because antidepressants dleviate some nicotine withdrawa symptoms, we expected
that highly nicotine- dependent smokers would benefit sdlectively from fluoxetine. Findly, because depresson
can undermine confidence about being able to quit, we predicted that fluoxetine would sdectively bolster the
efforts of smokers with low sef-efficacy.

Using an intent-to-treat analysis of dl smokers randomized to treatment and assuming that participants lost to
follow- up were smoking, we were unable to predict cessation outcome on the basis of drug assgnment,
individud differences, or thar interaction. Thus, we cannot suggest that an interventionist could amply use the
persond attributes we studied to predict which smokers might benefit from adjunctive fluoxetine before
knowing something about whether a smoker islikely to adhere to an intensive trestment regimen involving
medication plus cognitive—behaviora therapy. For the approximately 50% of the participants who
underwent the study intervention as prescribed, scores on the HRSD were predictive of end-of-treatment
abstinence gatus. Higher pretreatment scores predicted alower likelihood of abstinence among unmedicated
smokers but a higher likelihood of abstinence among those treated with fluoxetine. This finding suggests that
smokers with even minima degrees of depression are likely to benefit from adjunctive trestment with an
antidepressant like fluoxetine, if they adhere to trestment.

The interaction between initid depression scores and treatment response showed severa interesting features.
Firg, the relationship did not become evident until some time had elgpsed after the quit date. Shortly (1
week) after the quit date, cessation outcome was poorer among smokers with higher HRSD scores,
regardless of trestment. Because participants selected their own quit date within specified protocol
guidelines, the duration on medication at the time of the 1-week follow-up ranged from several daysto 2
weeks, with an average of 1 week, and may have been insufficient to establish a reliable antidepressant
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response. By 1 month, however, and perdasting through 3 months, having a higher initid HRSD score
predicted a greater likelihood of abstinence among smokers treated with fluoxetine and alesser likelihood of
abstinence among smokers treated with placebo. The most remarkable aspect of these findingsisthe
demondtration that baseline depresson moderated subsequent treatment response, even after excluding al
smokers with clinically obvious depresson (HRSD >14).

Contrary to expectations, we found no evidence to suggest that the more nicotine-dependent smokers
derived specid benefit from fluoxetine. Also noteworthy was the observation that the moderating effect of
depression on fluoxetine respons veness was independent of the effect of nicotine dependence and, indeed,
persisted even after the variance explained by nicotine dependence was removed. These findings suggest that
adjunctive antidepressant trestment offers little selective benefit for highly nicotine-dependent smokers. A
related observation was the finding that smokers with high basdline CO and cotinine scores were more likely
to drop out of this particular trestment regimen. These observations suggest thet, in order to remainin
treatment, heavy smokers may require tools, like nicotine replacement, that directly address their
physiologica dependence. Also contrary to expectations, fluoxetine failed to selectively benefit smokers who
expressed prominent weight concerns or low sdlf-efficacy. Targeted cognitive—behaviord interventions to
address these cognitive domains might prove more hepful to such smokers.

The present sudy had important limitations. First, we could not examine cessation outcomes longer than 3
months past the quit date, nor can we comment on the mechanism by which fluoxetine enhanced cessation
outcomes among more depressed smokers. Fluoxetine may act like other agents that promote smoking
cessation by curtailing dysphoria associated with acute nicotine withdrawa ( Hall et a., 1998 ; Spring et al.,
1991). Thisinterpretation remains speculative, however, in the absence of further data on treatment
mechanisms. Another limitation is that we were unable to examine individud differencesin the response to
varying doses of fluoxetine. Findly, lacking data on whether participants had aprior history of depression,
we cannot ascertain whether the empirically meaningful variations in depressive symptoms that we observed
are explicable on the basis of differencesin persond and familid history of depresson.

The importance of the present research liesin investigating a vastly understudied problem: individud
differencesin respons veness to tobacco interventions ( Glassman, 1998 ). Astheresidud pool of continuing
smokers becomes more difficult to reach, and as available treatments become more diverse, there is greet
need to learn which treatments address the specific needs of different kinds of recacitrant smokers.
Antidepressants represent an increasingly widdy used tool in the armamentarium of quit-smoking aides, but
efforts to predict who will benefit from them have been surprisingly unsuccessful (cf. Hall et al., 1998 ). In
this study, smokers with depressive symptoms even within a subclinica range benefited from recaiving
fluoxetine while quitting. Greater depression was associated with a better outcome on fluoxetine and with a
worse outcome on a placebo only among smokers who adhered to afairly intensive trestment regimen.

Research is needed to address severa additiona questions. First is whether the present findings with
fluoxetine can be replicated, particularly in a sample that includes individuas with a broader score range of
depresson scores. A amilar question iswhether smilar results will emerge with other antidepressant smoking
cessation aides, like bupropion or nortriptyline. Another important question concerns how to retain in
trestment the highly physiologicdly nicotine-dependent smokers who are most likely to drop out. That
problem is especidly pressing for the subset of smokers who are depression prone as well as nicotine
dependent and who might benefit from adjuvant nicotine replacement in combination with antidepressant
treatment.
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Table 1. Reaults of Hierarchica Logistic Regression Anaysis Predicting Abstinence 1 Week After the Quit
Date
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Table 2. Reaults of Hierarchical Logistic Regresson Andyss Predicting Abstinence 1 Month After the Quit
Date

Table 3. Results of Hierarchical Logigtic Regresson Analysis Predicting Abstinence at the Conclusion of
Drug Treatment

Figure 1. Likdihood of abgtinence 1 and 3 months after the quit date as a function of basdline Hamilton
Rating Scale for Depression scores.

il
i

http://spider.gpa.org/ftdocs/ccp/1999/august/ccp674547.html 8/30/2000



