
Nicotine & Tobacco Research, Volume 11, Number 8 (August 2009) 985–995

985

doi: 10.1093/ntr/ntp101
Advance Access publication on June 18, 2009
Received   September     9  ,   2008  ; accepted   March     27  ,   2009  
 © The Author 2009. Published by Oxford University Press on behalf of the Society for Research on Nicotine and Tobacco. 
All rights reserved. For permissions, please e-mail: journals.permissions@oxfordjournals.org 

rates, and methods should be refi ned to reduce participant 
burden and attrition. 

       Introduction 
 Depression may pose a particular challenge for women smok-
ers. Studies indicate that 34% – 48% of smokers enrolled in clin-
ical trials are depressed ( Kinnunen, Doherty, Militello, & 
Garvey, 1996 ;  Lerman et al., 1996 ,  1998 ) and that depressive 
symptoms predict poorer smoking treatment outcomes and re-
lapse following a period of abstinence ( Berlin & Covey, 2006 ; 
 Niaura et al., 2001 ;  Rausch, Nichinson, Lamke, & Matloff, 
1990 ). Because women have higher rates of depression than 
men ( Kessler et al., 1994 ), are more likely to use smoking as a 
coping strategy for managing negative affect (NA;  Abrams et al., 
1987 ), and are less likely to be successful in maintaining smok-
ing abstinence ( Bjornson et al., 1995 ;  Wetter et al., 1999 ), some 
have recommended tailoring smoking cessation programs to 
depressed women ( Borrelli, Bock, King, Pinto, & Marcus, 
1996 ). 

 Exercise is an effective treatment for depression (e.g., 
 Blumenthal et al., 1999 ,  2007 ;  Dunn, Trivedi, Kampert, Clark, 
& Chambliss, 2005 ) and therefore may benefi t depressed smok-
ers. However, as a treatment for smoking cessation, the sup-
port for exercise is mixed (for a review, see  Ussher, 2005 ). 
 Marcus et al. (1999)  randomly assigned female smokers to a 
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12-week cognitive behavioral intervention for smoking cessa-
tion plus exercise or the same cognitive behavioral intervention 
plus a contact control (i.e., health education). Participants in 
the exercise intervention arm completed three supervised gym-
based vigorous intensity exercise sessions per week. The exer-
cise arm achieved signifi cantly higher levels of continuous 
abstinence than the health education group at the EOT (19.4% 
vs. 10.2%) and at 3 (16.4% vs. 8.2%) and 12 months (11.9% vs. 
5.4%) following treatment. Additional studies have found 
higher cessation rates among exercise conditions compared 
with control conditions ( Marcus, Albrecht, Niaura, Abrams, & 
Thompson, 1991 ;  Marcus et al., 1995 ) and that levels of exer-
cise adherence predicted long-term smoking abstinence ( Mar-
cus et al., 2005 ). Several other studies have indicated no effect 
of an exercise intervention on smoking cessation, but these 
studies are limited by small samples or by exercise interven-
tions that are probably not intensive enough to aid smoking 
cessation ( Ussher, 2005 ). 

 There is some evidence that exercise reduces NA during 
smoking abstinence. For example,  Ussher, West, McEwen, Taylor, 
and Steptoe (2003)  showed that, compared with an equal contact 
control condition, men and women receiving physical activity 
counseling reported less tension, anxiety, stress, irritability, and 
restlessness during the fi rst weeks of smoking cessation. In addi-
tion, there is evidence to suggest an acute reduction in depressed 
mood following a bout of exercise during smoking abstinence 
( Taylor, Ussher, & Faulkner, 2007 ). Finally, survey results sug-
gested that many individuals with depression are receptive to the 
idea of increasing physical activity as an aid to stopping smoking 
( Faulkner, Taylor, Munro, Selby, & Gee, 2007 ). 

 We are aware of no previous study that has examined the 
feasibility or effi cacy of an exercise intervention among de-
pressed female smokers. The purpose of this pilot study was to 
evaluate the feasibility of an individualized exercise counseling 
intervention for depressed smokers as indicated by recruitment 
and retention rates, exercise session attendance, and increases in 
exercise frequency and stage of change. This pilot study sample 
size is insuffi cient for statistical comparisons that would allow 
for determination of treatment effi cacy. However, an additional 
aim was to obtain an estimate of the treatment effect size for the 
exercise intervention compared with a health education contact 
control group on smoking abstinence rates at the EOT (Week 10) 
and at follow-up (Week 24).   

 Methods 
 The study was approved by the Mayo Institutional Review Board 
prior to recruitment and enrollment of participants.  

 Participants 
 The target sample of 60 participants was based on the primary 
aim of feasibility. Participants were recruited over a 17-month 
period by news releases and advertisements in local print and 
electronic media that briefl y described study details (i.e., study 
compares a women ’ s health education program with a women ’ s 
physical activity program, includes nicotine patch treatment, 
and involves 10 weekly sessions). Study staff also provided local 
mental health professionals with study details and study infor-
mation sheets to be shared with patients. Recruitment materials 

were written in an attempt to appeal to depressed women 
smokers through the use of empathizing statements about the 
challenges depressed women face when quitting smoking. Inter-
ested individuals completed a telephone screening interview. We 
considered providing additional study information with exclu-
sion criteria in a recorded message or mailed information sheet. 
Because depression is associated with low adherence ( Wing, 
Phelan, & Tate, 2002 ), we considered the telephone screen an 
opportunity to build rapport and personally answer questions, 
perhaps enhancing motivation toward further study assessment. 

 Participants were 60 depressed women 18 – 65 years of age 
who were regular smokers (10 or more cigarettes per day during 
the previous 6 months). Depression was defi ned as a score of 16 
or higher on the Center for Epidemiological Studies Depression 
Scale (CES-D;  Radloff, 1977 ). Participants were sedentary, de-
fi ned as exercising less than 20 min/day on fewer than 3 days/
week. Other inclusion criteria included provision of written in-
formed consent, the ability to participate in an exercise program 
(determined by study physician based on results from exercise 
treadmill test and physician examination), considered in good 
general health by a study physician, a negative pregnancy test, 
and a body mass index  ≤ 40. Exclusion criteria included current 
(past 3 months) alcohol dependence as assessed by the self-
administered alcohol screening test ( Swenson & Morse, 1975 ), 
current (past 3 months) nonnicotine drug dependence as as-
sessed by the Drug Abuse Screening Test-20 ( Skinner, 1982 ), 
and the following criteria as determined through semistruc-
tured clinical interview and physical examination conducted by 
a study physician: current use (past 30 days) of nicotine con-
taining medication or tobacco products other than cigarettes; 
current use (past 30 days) of any other smoking cessation treat-
ment involving either behavioral or pharmacological interven-
tions; any medical condition precluding the use of nicotine 
patch therapy; recent history (past 30 days) of myocardial in-
farction or stroke, history of severe skin allergies, or evidence of 
severe chronic dermatoses; past or current history of bipolar 
disorder, schizophrenia or psychotic symptoms including 
psychotic features within the context of a depressive episode 
(assessed with  DSM-IV  criteria); use of bupropion or nortriptyline 
within the past 30 days; and/or current suicidal intent or plan. All 
other antidepressant medications were acceptable if the partici-
pant had been on a steady dose (no dosage or medication 
changes) for the past 3 months. 

 A total of 282 potential participants completed initial 
telephone screening, and 168 of these were deemed ineligible 
due to study exclusion criteria ( Figure 1 ). The primary recruit-
ment sources identifi ed by potential participants as motivating 
them to call included information from medical/mental health 
professional (21%), posted fl yer (21%), radio advertise ment 
(19%), and newspaper advertisement (14%). A total of 
114 women were scheduled to complete a more comprehensive 
in-person assessment of study eligibility and 31 of these canceled 
or failed to show up despite study staff making frequent attempts 
to reschedule and accommodate any scheduling concerns. Of the 
83 women who did attend the assessment visit, 22 determined 
that they were not interested in participating for a wide variety 
of reasons (e.g., schedule, perceived burden of study assessment 
and visits, had already quit smoking, a desire to focus on psychi-
atric problems, current psychosocial stressors, ambivalence 
about attempting to quit smoking). One woman was excluded 
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following physician examination due to psychiatric problems. 
The remaining 60 women were enrolled and randomized.       

 Procedure 
 After completion of the baseline assessment, participants were 
randomly assigned to either exercise counseling ( n    =   30) or a 
health education contact control condition ( n    =   30). The ran-
domization process involved a study assistant opening the next 
consecutively numbered sealed envelope containing study as-
signment previously prepared by a study statistician using a 
random number generating program. Randomization was not 
stratifi ed on depression level, antidepressant treatment, or any 
other variable. Each condition consisted of 10 weekly individu-
ally tailored sessions. The two conditions were equal for coun-
selor contact time (30 min/session). All participants received 
individual brief behavioral smoking cessation counseling 

delivered concurrently with the exercise counseling or health 
education interventions. Additionally, participants began nico-
tine patch therapy (21 mg/day) on the target quit date (Week 4) 
and continued using the nicotine patch through Week 10. All 
participants completed assessments at the EOT (Week 10) and 
at Week 24. To assist with study retention, research assistants 
were as accommodating as possible (while adhering to study 
protocol) in scheduling and rescheduling assessment and 
treatment sessions. Participants received $25 remuneration at 
the EOT and again after follow-up assessment.  

 Exercise counseling  .   Participants received weekly individu-
ally tailored exercise counseling sessions designed to motivate 
increased regular physical activity and short bouts of exercise in 
response to NA and urges to smoke. The goal of this interven-
tion was to increase activity level to that recommended by the 
Centers for Disease Control and Prevention and the American 

  

 Figure 1.        Participant recruitment and loss to follow-up rates. BMI, body mass index.    
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College of Sports Medicine, which, at the time of this study, was 
30 min/day for at least 5 days/week ( Pate et al., 1995 ). This inter-
vention was based on social cognitive theory ( Bandura, 1977 , 
 1992 ) and incorporated cognitive behavioral exercise interven-
tion strategies ( Marcus & Forsyth, 2008 ) such as discussion of 
personal benefi ts of exercise, collaborative goal setting, rein-
forcement for steps toward increased exercise, problem solving 
around barriers to exercise, and handling lapses in activity with-
out excessive frustration and shame. No supervised exercise was 
completed as part of the intervention. Instead, participants were 
encouraged to use environments that were most convenient, en-
joyable, and feasible for exercise completion. By the end of each 
session, participants had worked toward identifying personally 
relevant action steps for exercise (short-term goals that partici-
pant rated high for confi dence in likelihood of successful comple-
tion) that could be completed within the week. Counselors 
recorded participant progress in applying cognitive behavioral 
skills toward exercise. Participants recorded daily physical activity 
for discussion, reinforcement, and problem solving in session.   

 Health education  .   Participants in the health education condi-
tion received information on a variety of health topics including 
sleep hygiene, nutrition, and health screening tests for women. 
Participants were also asked to read handouts on health educa-
tion topics covered during the session. Participants were asked 
to record reading each day and bring records to each session.   

 Smoking cessation counseling  .   All participants received 
brief smoking cessation counseling that closely followed weekly 
visit handouts and were given the National Cancer Institute 
 “ Clearing the Air ”  brochure. The sessions emphasized prepar-
ing for the target quit date, coping with urges to smoke and 
withdrawal symptoms, and appropriate use of nicotine patches. 
This component of the intervention required approximately 10 
min at each visit.   

 Counselors and counselor training  .   The exercise counsel-
ing and health education interventions were delivered by pa-
tient education specialists, with educational background in 
nursing or counseling, each with more than 5 years of clinical 
education experience delivering education sessions to medical 
patients. The behavioral smoking cessation counselors had edu-
cational background in nursing with prior experience in deliv-
ering protocol-based brief smoking cessation counseling. 
Intervention counselors were trained to deliver either health 
education or exercise counseling (no crossover). Training ses-
sions and materials were developed and delivered by a clinical 
health psychologist (K.S.V.) with research and clinical experi-
ence in depression, behavior change, and patient education. The 
session-by-session treatment manual developed for this project 
included an instructor ’ s guide and handouts for participants. 
The trainer videotaped herself delivering each exercise counsel-
ing session to demonstrate application of the cognitive behav-
ioral intervention strategies. Training sessions took place in 
small groups (separated by intervention type) for approximately 
10 hr over 4 weeks and involved discussing and rehearsing ses-
sion scripts using role-play with feedback. During the trial, the 
trainer met with interventionists weekly and additional training 
sessions were scheduled to rehearse strategies to redirect par-
ticipants away from in-depth discussion of psychosocial stres-
sors and to support participants following a smoking lapse or 
nonadherence to exercise goal.   

 Treatment fi delity  .   Counselors were trained on all aspects of 
intervention delivery by K.S.V., who had developed the treatment 
manuals. Mock sessions were used to compare intervention de-
livery to treatment manual both before and during the trial. Ten 
percent of the actual intervention sessions were observed (K.S.V.) 
and evaluated using a treatment fi delity checklist for assessing 
presence of specifi c content and counselor behavior in delivery of 
the intervention (e.g., affect, collaborative approach, positive re-
inforcement of steps toward change). Observation feedback was 
shared with counselors along with additional training if needed. 
After each study visit, participants completed a checklist of inter-
vention content received. Counselors also completed a form for 
each visit assessing minutes in length, content covered, problems 
encountered, perceived deviations from protocol, and areas for 
additional training.    

 Measures 
 Demographic information and tobacco use history (e.g., ciga-
rettes per day, years of smoking, and number of quit attempts) 
were assessed at baseline. Participants were also weighed at 
baseline and at Weeks 10 and 24 using a calibrated electronic 
scale.  

 Smoking status  .   At each visit, a research assistant (aware of 
group assignment but not involved in intervention delivery 
and trained in a scripted, minimal interaction) recorded the 
participant ’ s smoking status. The primary endpoint was 
7-day point prevalence smoking abstinence defi ned as self-
reported smoking of no cigarettes (not even a puff) for the 
previous 7 days at the EOT (Week 10) and at Week 24. Ex-
pired-air carbon monoxide concentrations of <8 parts per 
million were used as biochemical confi rmation of self-reported 
smoking abstinence at the EOT. Urine cotinine was assessed 
at Week 24 follow-up if participants were no longer using the 
nicotine patch. Participants without biochemical verifi cation 
of smoking status due to dropping out of study were classifi ed 
as smokers.   

 Hamilton Rating Scale for Depression  .   The Hamilton Rat-
ing Scale for Depression (HRSD;  Hamilton, 1960 ), a 24-item 
structured clinical interview with documented psychometric 
properties, was administered to assess severity of depressive 
symptoms at baseline and at Weeks 10 and 24. Scores range 
from 0 to 74. A cutoff score of  ≥ 20 suggests clinical depression, 
and 10 or below is considered within the normal range ( Cleary 
& Guy, 1987 ). The HRSD is designed for repeated use in clinical 
trials. A recent review article ( Bagby, Ryder, Schuller, & Mar-
shall, 2004 ) summarizes the numerous studies that have exam-
ined psychometric properties of the HRSD (e.g., internal 
reliability estimates have ranged from 0.46 to 0.97, retest reli-
ability has ranged from 0.81 to 0.98).   

 Center for Epidemiological Studies Depression Scale  . 
  The CES-D ( Radloff, 1977 ), a 20-item Likert-style scale, was ad-
ministered by telephone to screen for depressive symptoms. The 
CES-D has high internal consistency ( r    =   .85 – .90) and test – retest 
reliability ( r    =   .57 for 2 – 8 weeks) and correlates with clinical rat-
ings of depression severity ( Radloff, 1977 ). Scores range from 0 
to 60, with higher scores indicating greater depression. The 
standard cutoff score of 16 was used to categorize participants as 
depressed ( Radloff & Locke, 1986 ) as part of the study eligibility 
criteria. A higher cutoff score of 24 was considered, as was a 
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maximum score cutoff, but the wide allowable range of 16 – 60 
for study inclusion was ultimately decided upon for this feasibil-
ity study to allow for observation of level of depressive symp-
toms present among women responding to recruitment 
materials.   

 Fagerström Test for Nicotine Dependence  .   The six-item 
Fagerström Test for Nicotine Dependence (FTND;  Heatherton, 
Kozlowski, Frecker, & Fagerström, 1991 ) is an abbreviated 
version of the Fagerström Tolerance Questionnaire ( Fagerström, 
1978 ). In several studies, the FTND predicted smoking 
abstinence and correlated with biochemical measures of nico-
tine dependence (e.g.,  Kozlowski, Porter, Orleans, Pope, & 
Heatherton, 1994 ). FTND scores range from 0 to 10, with 
higher scores indicating greater levels of nicotine dependence. 
In a psychometric study of the FTND among psychiatric pa-
tients ( Buckley et al., 2005 ), the measure demonstrated stable 
test – retest reliability and was correlated at statistically signifi -
cant levels with biological and psychological measures of 
dependence.   

 Weight Concerns Scale  .   The Weight Concerns scale 
( Borrelli & Mermelstein, 1998 ) is a six-item measure assessing 
smoking for weight control and concerns about weight gain. 
This scale has high internal consistency ( coeffi cient   a  = .87), and 
weight concern is predictive of weight gain following smoking 
cessation ( Borrelli & Mermelstein, 1998 ).   

 Stage of Change for Exercise  .   This four-item measure 
( Marcus, Rossi, Selby, Niaura, & Abrams, 1992 ) utilizes a yes/no 
format. Reliability ( k  = .78;  Marcus et al., 1992 ) and concurrent 
validity ( Marcus & Simkin, 1993 ) have been established. Re-
spondents are categorized into stages of change for exercise 
based on their pattern of responding.   

 Positive and Negative Affect Scales  .   The    Positive and 
Negative Affect Scales (PANAS;  Watson, Clark, & Tellegan, 1988 ) 
were administered weekly during the treatment phase to assess 
mood changes. The PANAS has yielded positive affect and nega-
tive affect scales with high internal consistency reliabilities and 
low intercorrelations between the scales. The NA scale is sensi-
tive to the effects of smoking abstinence ( Brandon, Copeland, & 
Saper, 1995 ).   

 Estimated maximal oxygen consumption (VO 2  max) 
exercise test  .   We assessed VO 

2
  max using a treadmill exercise 

test at baseline and at the EOT (Week 10) to determine objective 
changes in fi tness level. Similar measurement was used in previ-
ous exercise interventions for smokers ( Marcus et al., 1999 ) to 
assess training effect of exercise condition and could assist in de-
termining whether exercise aids in smoking cessation indepen-
dent of change in fi tness level ( Ussher, Taylor, West, & McEwen, 
2000 ). Patients were instrumented to measure heart rate electro-
cardiogram, gas exchange (mouthpiece and nose clip), and oxy-
gen saturation (pulse oximetry). The initial treadmill speed and 
grade (2.0 mph and 0%, respectively) were adjusted every 2 min 
to increase the workload by approximately 2 metabolic equiva-
lent units up to volitional fatigue. Gas exchange measurements 
were obtained using a calibrated breath-by-breath metabolic 
cart interfaced with a mass spectrometer. Patients were encour-
aged to reach a maximal effort by monitoring the respiratory 
exchange ratio (>1.15) and a perceived exertion of more than 17 
on the Borg 6 – 20 scale.   

 Blair 7-day Physical Activity Recall Interview  .   The Blair 
7-day physical activity    recall (PAR) interview ( Blair et al., 1985 ) 
was administered by trained research study assistants at baseline 
and at Weeks 10 and 24 to assess self-reported levels of physical 
activity. The PAR has also been extensively validated using a va-
riety of objective measures ( Jacobs, Ainsworth, Hartman, & 
Leon, 1993 ). The PAR has been frequently utilized in exercise 
intervention trials (e.g.,  Dunn et al., 1999 ) and in exercise inter-
ventions for smoking cessation ( Marcus et al., 1999 ,  2005 ). The 
7 - day total of minutes of moderate, hard, and very hard activity 
was calculated and used in our analyses.    

 Statistical analysis 
 Baseline demographics were compared between treatment 
groups using the chi-square test for categorical variables and the 
two-sample rank sum test for continuous variables. Fisher ’ s ex-
act test was used to compare smoking abstinence rates at Weeks 
10 and 24 between treatment groups. Treatment differences at 
baseline, Week 10, and Week 24 for exercise stage of change 
were compared between treatment groups using the two-sample 
rank sum test. Treatment differences at baseline, Week 10, and 
Week 24 for the HRSD, the PANAS, PAR, and participant 
weight were evaluated using the two-sample rank sum test. In 
all cases, two-tailed  p  values  ≤  .05 were considered statistically 
signifi cant. Missing data were handled with complete-case anal-
ysis, with the exception of smoking status, where participants 
with missing data were classifi ed as smoking.    

 Results  
 Participants 
  Figure 1  summarizes participant recruitment and completion 
information.  Table 1  presents the baseline characteristics by 
treatment group. The treatment conditions were similar on 
baseline characteristics ( p  > .05 for all cases).       

 Intervention participation and quality 
 Ten of the 19 (53%) exercise counseling participants at Week 10 
and 11 of the 20 (57%) health education participants at Week 10 
had attended all 10 intervention sessions ( p    =   1.0). Exercise 
counseling participants attended an average ( SD ) of 7.6 (3.5) 
sessions during the intervention phase, while health education 
participants attended an average ( SD ) of 8.2 (2.7) sessions ( p  = 
.59). Participants in the exercise counseling condition reported 
nicotine patch use on 36% of the days during the nicotine patch 
phase compared with 31% for health education participants 
( p  = .48). Exercise counseling participants exercised on 49% of 
the days during the intervention phase, while health education 
participants read assigned health education material on 21% of 
those days ( p  = .003). 

 Ten percent of completed sessions were observed, and feed-
back was given to interventionists. In more than 90% of ob-
served sessions, the major content areas designated in the 
treatment protocol were delivered. Quantitative and qualitative 
data (observer comments) from session observations revealed 
that all counselors used positive and appropriate skills (empathy 
and positive reinforcement) and handled participant resistance, 
disclosure of frustration, stressors, and other challenges very 
well. Exercise counselors appeared somewhat more rushed than 
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education counselors, especially when participants were en-
countering barriers to exercise behavior change. Ratings from 
participants and counselors following each session were very 
similar regarding content delivered. According to counselors, 
the primary threat to deviation from the protocol was the par-
ticipant wanting to spend more time with the counselors than 
allotted and discussing personal topics unrelated to session con-
tent. Counselors completed additional training focused on 
strategies that protect rapport but emphasize a time-limited in-
tervention session.  

 Smoking cessation rates  .   There were no signifi cant group 
differences on the 7-day point prevalence abstinence rate at 
Week 10 (EOT) or Week 24. Specifi cally, at Week 10, 3 of the 19 
(17%) women in the exercise counseling condition and 4 of 
the 20 (23%) women in the health education condition were 
abstinent from smoking ( p  = .75). At Week 24, the 7-day point 

prevalence smoking abstinence rates were less than 7% (1 of 16 
[6.3%] exercise participants, 1 of 15 [6.70%] health education 
participants;  p    =   1.0).   

 Mood, exercise, and weight at EOT and follow-up  . 
   Table 2  displays the data for each treatment group at base-
line, Week 10, and Week 24 for the HRSD, the PANAS, the 
PAR interview, and participant weight in kilograms. The 
change from baseline at Weeks 10 and 24 is also shown for 
each variable. Health education participants had a signifi-
cantly greater reduction in depression scores at Week 10 on 
the HRSD than the exercise counseling participants. Exercise 
counseling participants significantly improved in change 
from baseline for the PANAS at Week 24. Exercise counseling 
participants significantly increased their physical activity at 
Weeks 10 and 24 and also had significant weight gains at 
these two timepoints.     

 Table 1.      Baseline characteristics  

  Health education ( n    =   30) Exercise counseling ( n    =   30) 

 Characteristics  M  ( SD )  n  (%)  M  ( SD )  n  (%)  

  Age, years 41.8 (12.1) 40.9 (11.8)  
 Race  
     White 30 (100) 29 (97) 
     African American 1 (3) 
 Marital status  
     Never married 6 (20) 6 (20) 
     Married 14 (47) 10 (33) 
     Divorced/separated/widowed 10 (33) 14 (47) 
 Education  
     High school 9 (30) 6 (20) 
     Post high school/college graduate 19 (63) 20 (67) 
     Other 2 (7) 4 (13) 
 Number of cigarettes smoked per day 21.6 (7.3) 20.0 (7.8)  
     1 – 19 10 (33) 13 (43) 
     20 – 39 19 (63) 16 (53) 
      ≥ 40 1 (3) 1 (3) 
 Number of years of cigarette smoking 21.6 (11.1) 21.1(12.4)  
 Number of serious attempts to stop smoking  
     0 1 (3) 3 (10) 
     1 5 (17) 4 (13) 
     2 – 5 18 (62) 18 (60) 
      ≥ 6 5 (17) 5 (17) 
     Missing 1  
 Longest time without cigarettes  
     <1 day 1 (3) 2 (7) 
     1 – 30 days 9 (30) 8 (27) 
     1 – 12 months 15 (50) 13 (43) 
     >1 year 5 (17) 7 (23) 
 FTND score 6.2 (2.3) 5.7 (2.4)  
     <6 10 (33) 14 (47) 
      ≥ 6 20 (67) 16 (53) 
 Weight Concerns Scale score 6.6 (2.1) 5.8 (2.2)  
 CES-D score 32.4 (9.6) 29.8 (9.3)  
 Treatment for depression  
     Current psychotherapy 11 (37) 7 (23) 
     Current pharmacotherapy 19 (63) 16 (53)  

    Note.  FTND, Fagerström Test for Nicotine Dependence. CES-D, Center for Epidemiological Studies Depression    Scale.   
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 Over the course of the study, 30% of participants made a 
change in their antidepressant treatment (e.g., change dosage, 
initiate medication, change medication) and 20% made a 
change in psychotherapy (e.g., initiated or changed frequency of 
therapy). There were no signifi cant differences between groups 
on change in depression treatments during course of study.   

 Exercise stage of change  .   At baseline, there was no differ-
ence ( p  = .72) in exercise stage of change between groups (see 
 table 3 ). At Week 10, 74% of exercise counseling participants 
were in the action stage of change versus 40% in the health edu-
cation group ( p  = .01).         

 Discussion 
 This study supports the feasibility of engaging depressed wom-
en in an exercise intervention for smoking cessation. Despite 
study demands (e.g., numerous assessments including tread-
mill test, time-intensive clinical interviews, weekly meetings, 
and multiple behavior changes including use of nicotine patch 
and exercise) and the additional challenges of study participa-
tion while depressed, 65% of participants completed the 10 
weeks of treatment (20 of 30 health education participants; 19 
of 30 exercise counseling participants). This intervention 
adherence rate approximates that of studies examining exercise 
intervention session participation in nondepressed populations 
(e.g., 72.1% of smoking cessation sessions and 70.5% of weekly 
onsite supervised exercise sessions;  Marcus et al., 2005 ). Our 
participant adherence to treatment rate is fairly impressive giv-

en that participants enrolled in this study were quite depressed, 
with depression scores in the range of clinical depression, and 
most receiving active treatment (medication and/or therapy) 
for their depression. Previous research has shown that adher-
ence to health behavior is affected by depression ( Wing 
et al., 2002 ) and that higher depression scores are associated 
with lower self-effi cacy for exercise and more tendency to get off 
track and feel like a failure ( Vickers, Nies, Patten, Dierkhising, & 
Smith, 2006 ). Despite the additional challenges of behavior 
change for depressed people, exercise counseling participants 
in this study were able to increase signifi cantly their exercise 
frequency and exercise stage of change while attempting to quit 
smoking. 

 The exercise intervention was not associated with im-
proved smoking abstinence rates compared with the contact 
control condition. The smoking abstinence rate at follow-up 
was low (7% using intention-to-treat analysis with 48% miss-
ing data), despite the fact that the participants had received a 
state-of-the-art treatment for smoking cessation (pharmaco-
therapy + behavioral counseling) ( Fiore et al., 2008 ). How-
ever, results of a recent meta-analysis of controlled nicotine 
patch trials indicated that the rates of quitting smoking due 
to nicotine patch versus placebo are lower in women than in 
men ( Perkins & Scott, 2008 ). Thus, future studies may benefi t 
from supplementing nicotine patch treatment or using an al-
ternative smoking cessation medication. Further,  Ussher 
et al. (2003)  found that an exercise counseling intervention 
similar to that used in the present study did not increase rates 
of smoking cessation compared with a control condition, and 

 Table 2.      Between- and within-group differences at baseline, EOT, and follow-up  

  Health education Exercise counseling 

 Change from baseline Change from baseline 

 Measure Week  n  M  ( SD )  M  ( SD )  n  M  ( SD )  M  ( SD )  

  Hamilton Rating Scale 0 30 15.4 (9.3) 30 12.8 (6.0)  
 10 20 12.0 (7.8)  − 3.9 (11.1)  †  19 12.9 (7.5) 2.1 (7.9)  †   
 24 15 13.1 (9.4)  − 2.3 (8.3) 16 7.4 (4.6)  − 2.6 (4.8) 

 PANAS positive 0 30 22.3 (5.8) 30 22.7 (7.6)  
 10 19 23.5 (8.0) 2.0 (8.8) 19 22.8 (8.7)  − 0.1 (11.1) 
 24 15 24.7 (8.9) 1.4 (6.3) 16 27.6 (7.3) 4.4 (9.2) 

 PANAS negative 0 30 23.5 (8.3) 30 24.1 (7.3)  
 10 19 19.5 (6.4)  − 3.2 (11.2) 19 20.6 (9.2)  − 0.5 (12.3) 
 24 15 19.9 (9.2)  − 2.6 (6.3) 16 17.3 (4.1)  − 4.1 (5.1) **  

 Physical activity recall 0 30 159.5 (173.1) 30 108.0 (121.6)  
 10 20 170.0 (193.2) 10.5 (237.4)  †  19 213.9 (149.3) 106.6 (191.8)  †   **  
 24 15 190.7 (140.2) 37.7 (193.2) 16 261.6 (233.8) 142.8 (237.5) *  

 Weight (kilograms) 0 29 73.6 (15.7) 30 76.0 (15.1)  
 10 19 76.8 (15.3) 0.7 (2.4) 19 81.2 (14.0) 1.9 (2.4) **  
 24 15 79.8 (17.5) 1.1 (3.9) 16 82.3 (13.9) 2.2 (3.7) *  

 VO 
2
  test 0 30 25.5 (5.4) 30 25.0 (4.4)  

 10 18 24.8 (4.8) 0.2 (2.2) 17 24.4 (4.3) 0.7 (2.3)  

    Note.  Please compare the  n s for each timepoint in comparison to  n s in  Figure 1  to identify where data were missing. When data were missing for 
variables above, complete-case analysis was completed. Physical Activity Recall variable was total minutes of moderate, hard, and very hard 
activity. PANAS, Positive and Negative Affect Scales; VO 2 , maximum oxygen consumption.  

   †   .05   <    p    <   .10 from two-sample rank sum test comparing the health education group to the exercise counseling group.  
  *  .01   <    p     ≤    .05 from one-sample signed-rank test comparing the change from baseline to 0 within the specifi c group.  
  **  .001   <    p     ≤    .01 from one-sample signed-rank test comparing the change from baseline to 0 within the specifi c group.   
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it was concluded that the exercise counseling did not increase 
levels of physical activity suffi ciently. A higher intensity of ex-
ercise may have improved the smoking abstinence rates.  Mar-
cus et al. (1999 ,  2005 ) previously found that vigorous 
intensity but not moderate intensity exercise was superior to 
a health education contact control condition for treating 
smokers. Further, lower rates of exercise adherence were 
found for moderate intensity than for vigorous intensity ex-
ercise. In the vigorous intensity trial, participants completed 
a majority of their exercise at a supervised gym-based setting, 
whereas in the moderate intensity trial, the majority of exer-
cise was completed at home. Further research is needed to 
evaluate the effi cacy of vigorous intensity versus moderate 
intensity exercise and gym versus home-based exercise for-
mats for depressed women attempting smoking cessation. 

 Future studies with depressed women smokers should 
limit participant burden and increase within-treatment 
social support. Depressive symptoms impacted almost every 
aspect of participation in this study. Many participants re-
ported feeling burdened by study paperwork and assessments, 
and many participants wished to talk about psychosocial 
stressors and other depression-related content during inter-
vention sessions. Exercise counseling participants often fo-
cused on the barriers to exercise and were quite self-critical 
when not meeting their exercise goals. Consequently, study 
staff must be trained to balance the empathy and support 
necessary to help depressed participants complete a demanding 
research study with adherence to assessments and intervention 
protocol. Future studies should carefully plan for and monitor 
treatment fi delity ( Bellg et al., 2004 ;  Waltz, Addis, Koerner, & 
Jacobson, 1993 ) 

 The majority of study participants across the two groups 
reported regret that the study was ending, as they so valued the 
social support associated with the weekly study visits. For in-
stance, a group walking program or other exercise intervention 
that involves support may be particularly appealing to depressed 
women. Qualitative research methods may be useful in eluci-
dating exercise and smoking cessation intervention preferences 
among depressed women who smoke. 

 There are several limitations to this pilot feasibility study. 
The study was suffi ciently large for a feasibility or pilot study 
( Lancaster, Dodd, & Williamson, 2004 ), but it was relatively 
small compared with previous exercise intervention trials for 
smokers (e.g.,  Marcus et al., 2005 ). The sample was predomi-
nately White women with postsecondary education, which lim-
its generalizability to the general population of smokers. 
Although we assessed changes in depression treatment (medica-
tion/therapy), we did not assess the impact of this on study out-
comes, which would be necessary in future effi cacy trials. 
Alternatively, future studies could attempt to recruit depressed 
smokers not currently on antidepressant medication or stan-
dardize medication as part of the trial. Most participants in our 
study had depression scores in the moderate to severe range, 
and exercise interventions may be more effective for women 
with milder depression. Many women decided not to participate 
in the study and, of those enrolled and randomized, nearly half 
dropped out by Week 24 follow-up, despite study staff ’s best ef-
forts to be accommodating with schedule confl icts, to call and 
encourage those who missed a session, and to be supportive fol-
lowing lapses. The demands of study assessments (treadmill test, 
structured interviews, and daily activity records), psychosocial 
stressors, and ambivalence about quitting smoking all contrib-
uted to nonparticipation and dropout. Consequently, those that 
remained in the study likely represent a more motivated group 
and do not fully represent the general population of depressed 
smokers. Because attrition results in missing data, larger studies 
with depressed smokers should utilize best methods for han-
dling missing data ( Fielding, Maclennan, Cook, & Ramsay, 2008 ; 
 Wood, White, & Thompson, 2004 ). 

 Women with depression represent a diffi cult-to-treat sub-
group of smokers. Our participants had clinical levels of depres-
sion and a signifi cant smoking history with previous quit 
attempts. Our study suggests that an exercise intervention is fea-
sible among depressed female smokers and is associated with 
increased exercise. Additional research is needed to identify ef-
fective strategies for assisting depressed women in quitting 
smoking and maintaining their abstinence, perhaps with higher 
intensity exercise, supervised exercise, group-based support, 
and relapse prevention strategies for both exercise and smoking 
behavior.   
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 Table 3.      Exercise stage of change  

  
Health education, 
 n  (%)

Exercise counseling, 
 n  (%)  p  value a   

  Baseline .72 
  Precontemplation 2 (7) 3 (10)  
  Contemplation 24 (80) 23 (77)  
  Preparation 1 (3) 3 (10)  
  Action 1 (3) 1 (3)  
  Maintenance 2 (7) 0 (0)  
 Week 10 .01 
  Precontemplation 1 (5) 0 (0)  
  Contemplation 9 (45) 3 (16)  
  Preparation 2 (10) 1 (5)  
  Action 8 (40) 14 (74)  
  Maintenance 0 (0) 1 (5)  
  Missing 10 11  
 Week 24 .45 
  Precontemplation 0 (0) 0 (0)  
  Contemplation 5 (33) 5 (33)  
  Preparation 6 (40) 2 (13)  
  Action 1 (7) 3 (20)  
  Maintenance 3 (20) 5 (33)  
  Missing 15 15   

    Note.  Percentages may not add to 100 due to rounding.  
  a  Two-sample rank sum test.   
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