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S{andardzze@ Individualized, Interactive, and Personalized Seli-Help
Programs for Smoking Cessation

James O. Prochaska, Carlo C. DiClemente, Wayne F. Velicer, and Joseph S. Rossi

Smokers (N =

756) were randomly assigned by stage of change to (a) standardized self-help

manuals (ALA+ condition), (b) individualized manuals matched to stage (TTT condition), (c)

interactive expert-system computer reports plus individualized manuals (ITT

condition), or (d} a

personalized condition with 4 counselor calls, stage manuals, and computer reporis (PITT
condition). Over 18 months, the ITT group’s results more than doubled those of the ALA+ group
on abstinence measures. The ALA+ and TTT conditions were equivalent over 12 months, but ai 18
months the TTT condition was more effective. The ITT condition was the best or comparable with
the best treatment at all follow-ups for smokers at all stages of change. Results suggest that an

effective expert system has been developed, and discussion focuses on delivering

entire populations of smokers.

Key words: smoking cessation, self-help, stages of ch

Of the people alive in the world today, an estimated 500
million will die from the use of tobacco. Approximately 2.5
million will die in middle age with an average loss of 20 years of
life {Peto & Lopez, 1990). This group will lose a total of 5
billion life years, which ironically is the approximate age of the
earth. Even a moderate breakthrough in our ability to help
people quit smoking could prolong and improve millions of
fives.

More effective smoking cessation programs are likely to
emerge from trying new approaches rather than from varia-
tions on themes that have been tested faz c‘%PP“&’@ The
pssasé es that we report are new in several ways. First, they
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Second, the %mewm.ﬁ:éeas are stage based. Research on how
people quit smoking on their own has identified five stages of
change: {a) precontemplation, (b) contemplation, {¢) prepara-
tion, (d) action, and (¢) maintenance (DiClemente et al., 1991;
Prochaska DiClemente, 1983). Precontemplation is the
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period in which smokers are not thinking about quitting
smoking (at least not within the next 6 months). Contemplation
is the period of time in which smokers are seriously thinking
about quitting smoking in the next & months. Preparation has
been defined as the period in which smokers who have iried to
quit smoking in the past year and are sericusly thinking about
guitting smoking in the next month. Action is the period
ranging from 0 to 6 months and occurs after smokers have
made the overt change to stop smoking. Maintenance is defined
as the period beginning 6 months after the action

and continuing until smoking is termi
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developed for q/ of smokers wim az'e in the precon-
templation and ccmemaiaw@n stages of change. The programs
also include 2 novel recycling module for the many smokers
who will relapse after taking action to guit smoking. This
approach is designed to help relapsers learn from their quit
experiences rather than become demoralized by their failures.

Fourth, recent technological advances are used. Computer
technology is used to give participanis individualized and
interactive feedback about what they are doing and what they
could do differently to progress toward becoming nonsmokers.
The naiure of this feedback is both normative, based on what
self-changers have successfully done to quit smoking, and
ipsative, based on progress particular individuals have made as
they move through the stages of change.

Four self-help programs are compared in this study. The
standardized treatment involved one of the best self-help
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programs currently available, namely the action and mainte-
nance manuals developed and tested by the American Lung
Association {Davis, Faust, & Ordentlich, 1982). These manu-
als were supplemented by materials selected as the best
available manuals that would be appropriate for smokers not
prepared for action. The standardized manuals condition was
used instead of a no-treatment condition. If new approaches
cannot outperform one of the best programs available, then
there would be no reason for the field to adopt new programs.

The individualized treatment involved self-help manuals
individualized to the stage of change of each participant.
Rather than assume that each participant was prepared to take
action, stages of change were assessed, and participants started
on the manual matched to their stage.

The interactive condition involved the use of computer-
generated progress reports. These reports were interactive in
nature: They were based on participants’ responses to question-
naires that were scored and interpreted by expert computer
systeras that generated a unique feedback report. Each report
was based on the individual responses of each participant. The
reports inciuded feedback about the participant’s stage of
change; decisional balance considerations regarding the pros
and cons of quitting smoking (Velicer, DiClemente, Pro-
chaska, & Brandenburg, 1985); up to six processes of change
that were being underused, overused, or used appropriately
Prochaska et al., 1988); temptations and confidence across the
st imi}oﬁan-t smoking situations (Velicer, DiClemente,

% Prochaska, 1990); and techniques for coping with
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Subjects were 756 volunteers in Rhode Island who responded to
newspaper advertisements seeking participants to test self-help mate-
rials developed for smokers in various stages of change. Subjects had a

mean age of 43 years (§D = 12 years), started smoking at 16 years of
age, smoked for an average of 25 years, and were smoking an average
of 27 cigarettes per day. Sixiy-two percent of the subjects were female
and 98% were White. The majority of the subjects (89%) had a high
school or greater education level and were married (64%). Median
annual household income was approximately $35,000. All subjects
were cigarette smokers at the time of enrollment and were in one of
three stages of change: precontemplation (n = 93), contemplation
(n = 435), and preparation (r = 228).

Precontemplation. These 93 subjects were smoking and were not
seriously considering quitting within the next 6 months. They repre-
sented 12.3% of the total sample: 67% were female, averaged 42 years
of age, smoked an average of 27 cigarettes per day, began smoking at
16 years of age, and smoked for an average of 25 years.

Contemplation. These 435 subjects were smoking but were also
seriously considering quitting within the next 6 months. They repre-
sented 57.5% of the total sample: 65% were female, averaged 42 years
of age, smoked an average of 29 cigareties per day, began smoking at
16 years of age, and smoked for an average of 24 years.

Preparation. These 228 subjects were planning to quit within the
next 30 days and had made at least one 24-hour quit attempt in the past
year. They represented 30.2% of the total sample: 54% were female,
averaged 44 years of age, smoked an average of 24 cigarettes per day,
began smoking at 16 years of age, and smoked for an average of 26
years.

interventions

The four interventions were described briefly in the introduction.
Details on how the interventions were delivered are as follows:

1. Standardized manuals (ALA+ condition). Three separate manu-
als were used: (2) Freedom from Smoking in 20 Days, 2 64-page manual
oriented toward cessation from the American Lung Association; (b} A4
Lifetime of Freedom from Smoking, a 28-page manual oriented toward
maintenance of smoking cessation from the American Lung Associa-
tion; and (c) 50 Most Often Asked Questions . . ., a 22-page informa-
tional booklet from the American Cancer Society. The entire package
of manuals was sent to ail participants randomly assigned by stage to
this condition. The package contained a letter describing each of the
enclosed manuals and the stage of change for which it was most
appropriate. Participants then could choose those manuals they
believed were best matched for their needs.

2. Individualized manuals (TTT condition). Five manuals were
developed and field tested on the basis of the transtheoretical model
and available data from a longitudinal study of natural change. (This
condition was labeled TTT on the basis of our transtheoretical theory
of change.) The five manuals were as follows: (2) Precontemplation, (b)
C onfempiaizan (c) Action, {3) Maintenance, and, (¢} Relapse. The
series of five manuals were based on rescarch on how seif-changers
pfog\ ess through each stage of change and how they recycle if they

relapse. Each manual teaches users about their particular stage of
cﬁawe and the processes they can use to progress (o the next stage.

The 8-page precontemplation manual uses consciousaess-raisin
self-reevaluation technigues to teach smokers about how ‘f‘ﬁe
ir habits and how me,/ can develop more balanced
smoking, which would make them more similar to contem
20-page coniemplation manual provides exercises and 2
smoking and quitting histories, the coﬂsequeﬂc“s 6§ Cot
smoke and the benefits of quitting, self-images as smoke
smokers, and formal decisional balance mei%mds for being better
prepared to quit. The 20-page action and 16-page maintenance
manuals are more similar to traditional self-heip manuals, with added
emphasis on assessing the user’s most tempting situations and enhanc-
ing self-efficacy in those situations by using change processes that are
most predictive of longer term success. The 20-page relapse manual
encourages relapsers to recycle back through the stages more effec-
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tively by systematically analyzing their use of six different change
processes and how they could better use each process when they retura
to action.

On the basis of their pretest scores, participants were sent the
manual matched to their individual stages of change and manuals for
all the subsequent stages. That is, participants prepared for action
were not sent the precontemplation and contemplation manuals but
rather the action and maintenance manuals. Only precontemplators
were sent the precontemplation manual plus the contemplation,
action, and maintenance manuals, which they could use later when
they were ready. Participants who took action and relapsed were sent
the recycling manual following assessment at either the I-month or
6-month follow-up, depending on when they relapsed.
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3. Interactive computer reports (ITT condition). In addition to the
TTT manuals, participants were sent a series of three computer
reports at the start of treatment and at 1 and 6 months. The two- to
three-page, single-spaced reports were divided into three sections: (2)
a description of the person’s stage of change, their pros and cons of
quitting smoking, feedback, when necessary, about their underevaluat-
ing the pros of quitting and overevaluating the cons; (b) feedback on
their use of up to six change processes, how they compared norma-
tively with self-changers who were most successful in progressing io
the next stage, and how they compared ipsatively with their previous
assessment; and (c) a description of tempting situations, with feedback
on how to enhance their seif-efficacy in their most tempting situations.

The reports were generated and sent to participants immediately on
receipt of their mailed questionnaires. Participants who did not return
a mailed questionnaire at either 1 or 6 months did not receive a report
for that period. They were assessed by phone surveys by using short
forms of the questionnaire, but at the time of this study we did not have
the means to generate reports that used the short phone surveys. More
details about the expert system are described elsewhere {Velicer et al.,
1993).

4. Personalized counselor calls (PITT condition}. This intervention
included both the transtheoretical-model-based manuals of the TTT
condition and the interactive computer-generated progress reporis of
the ITT condition. In addition, subjects in this condition received a
series of short calls from counselors to provide personalized feedback.
The calis followed a protocol adapted from Janis (1983) for brief
interventions. The telephone counseling protocols were stage matched
and basicalily followed the outline of the expert system reports. The
reports enabled the counselors to reinforce even small signs of
progress, such as increases in the pros of quitting or in the use of
appropriaic processes of change. The goal of cach call was to help
participants progress to the next siage of change rather than to
pressure participants to action if they were not adequately pre pawﬂ‘
The comsﬁom aiso izaé the fiexibility to counsel on life stresses if they
to p*eg:‘essiﬁg through the stages. The calls
of treatment and at i, 3, and 6 months.

¢ for the 3-%0 th the counselors had the computer reporis
available to help them nsel clients about the progress, or lack of
izems wWere fnal\ng on key wariables. The calls were
v 15 min in duration. Counselors were advance d d cioral
tudents in rim cal psychology who were trained and supervised by
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4 battery of measure 1 at E?Y@ir:i rvention and at 1, 6, 12,
and 18 months. The 1-mo as basically for i fmaweniien
purposes and was not ‘ﬁci ‘d din thb outcome measures. Most of the
measures were process measures used {0 generate the imteractive
progress reporis. These measures included the processes of change
Prochaska et al., 1988), decisional balance {Velicer et al., 1985), and
self-efficacy and temptation (Velicer et al.,, 1990). All measures have
been shown to possess adequate reliability and validity in previous
smoking cessation studies (Prochaska et al., 1985, 1988; Velicer et al.,
1985, 1990). Differences on these measures between the groups
representing the stages of change are reported elsewhere (DiClemente
et al, 1991). Smoking history and demographic measures were
assessed at pretest and revealed no significant differences between the
four treatment groups for sex, age, race, education, income, marital
status, years smoking, age started smoking, and number of cigarettes
smoked per day. Smoking status measures used for assessing progress
are described later.
Point prevalence abstinence. This is a self-report measure of sub-
jects who have not smoked for at least 24 hr at each follow-up. Itis a
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measure sensitive o change but tends to be unstable (Velicer,
Prochaska, Rossi, & Snow, 1992).

Prolonged abstinence. This is a2 measure of subjects who reported
not smoking at two consecutive follow-ups. This measure is an
estimate of subjects who have progressed from the action stage to the
maintenance stage. It is stable over time and allows for delayed quits
and nonlinear patterns of change (Velicer et al., 1992).

Cotinine validation. Cotinine assessments have become the stan-
dard for validating self-report measures of smoking cessation. We have
presented elsewhere (Velicer et al, 1992) a detailed case for why
cotinine validation procedures are inappropriate for studies like ours.
Problems with cotinine validation include very low rates of false
reporting (typically less than 2% of subjecis report having quit), an
inability to validate prolonged abstinence, and an inability to demon-
strate differential raies of false reporting between treatment groups
unless 15,000-20,000 subjects are treated. The latest Surgeon Gener-
al's Report (U.S. Department of Health and Human Services, 1990)
concluded that such validation shouid no longer be considered
necessary in most studies of smoking cessation.

Procedures

in response to ads, subjects calied in to volunteer, were screened on
the phone for initial stage data, and were randomly assigned, stratified
by stage, to one of the four treatment conditions. They were offered $5
for completing mailed questionnaires as well as an opportunity for 1 of
10 bonus prizes totaling $2,000 at each round of daia collection.
Subjecis were then mailed pretests and told they would be sent
materials when they returned the questionnaires. The recruitment
phase of the project took only 1 week. Subjects in the three stages of
change were equally represented in each intervention group.

At each assessment subjects were asked o provide names of
ignificant others @f‘q“ could vaéidasa their smoking patterns. In the
i; ction this procedure acted as a bogus pipeline

7} because significant others were not s;emactﬁd.
7 questionnaires within Z weeks were
the following week they w :
of the questionnaires, and encouraged
es by mail. Par&w s

he full ques“ism

ed the
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ice ouicome data for each o
baseline and at 6-, 12-, and
18-month follow-ups for participants who were smoking at
pretest. Recruitment procedures required that point preva-
lence rates were zero for all four groups. Chi-square tests were
performed to compare the four groups at each assessment, and
each test was significant (p < .05). The Levy (1975) version of
the Tukey follow-up test was used for pairwise comparisons of
the interventions. Figure 1 indicates that the two manuals
conditions (ALA+ and TTT) were basically equivalent, both
at the 6- and 1Z-month follow-ups. The TTT group, however,
was performing significantly (p < .05) better than the ATA -+
group at 18 months.

Furthermore, Figure 1 shows that the ITT group was
cutperforming both manuals conditions at each of the three
follow-ups. At the 6-month follow-up, there was an immediate
treatment difference between the ITT condition and the
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Figure I. Point prevalence abstinence {%) for four ireatment groups

at preiest and at 6, 12, and 18 months. (ALA+ = standardized
manuals condition; TTT = individualized manuals condition; ITT =
interactive computer reporis condition; PITT = personalized coun-
selor calls condition.)
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difference. By 18 months, however, effects of the PIT
condition appear to have plateaued, only outperiorming t ’ﬂ_e
ALA+ condition, whereas the T1T conditicn seems 1o have
caught up with the PITT condition. The ITT group performed
significantly better than the PITT group at 18 months.
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Treaiment Comparisons on Prolonged Abstinence
Outcomes

Figure 2 presents prolonged abstinence outcome data for
participants smoking at pretest in each of the four treatment
groups at 12 and 18 months. At the 18-month follow-up, the
TTIT condition was beginning to produce somewhat more
prolonged abstinence than the ALA+ condition but not
significantly so. (A point prevalence effect, if maintained,
would be observed as a prolonged abstinence effect 6 months
later.)

Figure 2 also indicates that the ITT group was outperform-
ing both manuals conditions at both the 12- and 18-month

follow-ups, achieving at least the doubling effect observed for
point prevalence (ps < .05). Moreover, the ITT condition
appeared to outperform the PITT condition at both 12 and 18
months, although the differences were significant only at 18
months. The PITT condition, however, was resulting in more
than twice as much prolonged abstinence as was the ALA+
condition at both 12 and 18 months {ps < .05).

A comparison of Figures 1 and 2 indicates that prolonged
abstinence rates were lower than point prevalence rates for all
treatment conditions, as would be expected for a more
resirictive measure. It also shows that the differences between
the two manuals conditions and the ITT and PITT conditions
for prolonged abstinence paralleled those for point prevalence
quit rates. The effects of the PITT condition were not
plateauing at 18 months for prolonged abstinence.

This comparison also indicates that on both measures the
ITT condition resulis in the most cessation, and the ALA+
condition results in the least cessation. With the exception of
he point prevalence rates for the PITT condition, there is an
increase in cessation rates from 12 to 18 months for both point
prevalence and prolonged abstinence data.

Treaiment-by-Stage Comparisons on Point Prevalenc

Table 1 presents point prevalence abstinence data at each
follow-up for participants in the precontemplation, contempla-
tion, and preparation stages for all four treatment conditions.
Comparisons between groups for each stage of change are
generally quite siriking but were not always statistically signifi-
cant because of the smaller sample sizes on which these
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Figure 2. Prolonged abstinence (%) for four treatment groups at 12
and 18 months. (ALA+ = standardized manuals condition; TTT =
individualized manuals condition; ITT = interactive computer reports
condition; PITT = personalized counselor calls condition.)
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comparisons are based. Table 1 indicates that the ITT condi-
tion was the best or comparable with the best treatment for all
stages at all follow-ups. This table also shows the consistent
advantages of the ITT condition compared with the ALA+
condition. In almost all cases the ITT condition approximately
doubled the abstinence rates of the ALA+ condition.

The PITT condition was lagging behind the ITT condition at
almost all follow-ups. For smokers in the preparation stage,
the PITT group was performing as well as the ITT group on all
three occasions.

The TTT group performed poorly compared with the
precontemplators at each follow-up. At 18 months the TTT
group clearly outperformed the ALA+ group for the partici-
pants in the preparation stage (p < .05), and there was some
advantage over the contemplators as well.

Missing Daia Analyses

Attrition for each of the four waves of assessmeni beyond
baselme averaged 5.5% across treatment conditions. Rates
varied somewhat by treatment group (ALA+ = 4.6%; T1T =
4.1%;ITT = 6.2%; PITT = 7.1%) but not significantly so, x*(3,
N = 756) = 2.12, p > .05. Participants who failed to return
surveys were sent reminder postcards and were given tele-
phone prompts or interviews to keep data loss 1o a minimum.
Although these procedures were not always immediately
successful in converting nonrespondents, almost all partici-
panis were assessed on at least two occasions, 92% on three,
85% on four, and 70% on all five waves of data collection.

Figure 3 shows the point prevalence abstinence rates

P I

cach treatment group for the 527 subjects who provided data at
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Contemplation stage
G 6.4 9.2 10.8
g 8.3 8.4 154
0 15.7 18.0 250
0 i1.1 15.8 15.6
a 435 370 364 341
Preparation stage
ALA+ 0 10.2 111 11.6
TIT 0 5.6 111 29.4
ITT 0 19.2 25.5 28.0
PITT 0 213 27.1 27.9
n 228 202 198 187

Note. ALA+ = standardized manuals condition; TTT = individual-
ized manuals condition; ITT = interactive computer rcports condition;
PITT = personalized counselor calls condition.
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Figure 3. Point prevalence abstinence (%) for four treatment groups

at pretest and at 6, 12, and 18 months for 527 subjecis with complete
data at 2il follow-ups. (ALA+ = standardized manuals condition;
TTT = individualized manuals condition; ITT = interactive computer

reports condition; PITT = personalized counselor calls condition.)
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ables. Respondents were more likely to be “ﬁamed than
nonrespondents (84% vs. 70%), older (43 vs. 41 years of age),
more highly eduealed (14.3 vs. 13.8 years of schooling), and
lighter smokers (26.5 vs. 29.9 cigarettes per day). There were
no differences on sex, income, or any of approximaiely a dozen
smoking history variables.
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Discussion

This research presents some important and encouraging
resulis. When point prevalence rates were used, the stage-
based ITT condition more than doubled the quit rates of the
ALA+ condition at each of the three follow-ups. When
prolonged abstinence rates were used, the ITT condition came
close to tripling the maintenance rates of the ALA+ condition.
These results suggest that interactive computer feedback on
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stage-related variables has the potential to outperform the best
self-help program previously available.

Confidence in these results is enhanced by several findings.
First, the two manuals conditions performed equivalently over
the first 12 months of follow-up, which suggests that these were
replicable, rather than chance, outcomes. Second, results for
the two conditions that included the interactive reports (ITT
and PITT) paralleled each other for the first 12 months,
although the PITT condition consistently produced somewhat
weaker results. Nevertheless, the outcomes were similar enough
across these two interactive conditions to suggest that these
were also replicable, rather than chance, outcomes. Finally,
the stage-by-treatment comparisons indicate that the ITT
group outperformed the ALA+ group in each of the siages of
change.

These results suggest that, for the first time, the field may
have self-help programs that are appropriate for the vast
majority of smokers who are not prepared to take action on
their smoking. Providing smokers interactive feedback about
their stages of change, decisional balance, processes of change,
self-efficacy, and temptation levels in critical smoking situa-
tions can produce greater success than just providing the best
self-help manuals currently available.

That the ITT group’s results were at least equai to and even
somewhat betier than the PITT group’s results suggests that
we have developed a computer system that can deliver expert
help in a much more cost-effective manner than can trained
counselors. This expert system could be used by physicians and
other health professionals when intervening with patients who
smoke. This system could alsc be used as a free-standing
service delivered by voluntary health promotion agencies like
Society and the American Lung Associa-

ized cw*sa:t caéis may Zizr e sz:@‘racteé
1. Clinically, the wmse o1s experien Gf themse
partici ke action Qeciaiiy Smoke:s in

izéal criterion was to move t

i for { 24 hr. Even tho gb the
ntemplators originaily reported that they seriously inte

o quit smoking in the next 6 months, less than half quit

feast 24 hr over the next 12 months. Results reported cise-
where suggest that we could ask much less of contemplators
nd still move them to the next stage (DiClemente et al,, 1991).

ust reducing cigareite use bj five cigareties a day or delaying

the first cigarette of the day for an extra 30 min could move the

contemplators as 2 group to be similar to participanis in the

preparation stage.

Although we tend to atiribute the advantages of the interac-
tive condition to the expert system we have developed from our
data and model of how people quit smoking on their own,
there are aliernative explanations. Both the ITT and PITT
conditions involve a series of interventions, whereas the
standardized manuals were delivered in a single mailing. Even
the TTT condition involved a series of two mailings for
participants who relapsed within the first 6 months and were
then mailed the recycling manual. In future research we intend
to systematically partial out serial effects from interactive
effects.
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Results with the expert system need to be replicated with
other populations. We had intended to run a replication with a
sample of smokers in Texas, but a series of technical and
methodological problems precluded such a replication (Pro-
chaska & DiClemente, 1992). The sample had an underrepre-
sentation of men, minorities, and smokers with less education
and income levels. Currently we are testing this second
generation of the ITT condition on two relatively unigue
populations. The first is a representative sample of 4,200
smokers who were recruited in Rhode Island by means of a
random digit dialing. The second is an entire population of
smokers, primarily in the southeastern Massachusetts offices
of a large health maintenance organization, who are being
recruited by personalized letters and telephone calls. If the
interactive computer reports are effective under such proactive
recruitment conditions, then the field will have an individual-
ized and interactive intervention that can be applied to entire
populations of smokers, most of whom might not react to
public health announcements ard recruitment to traditional
smoking cessation programs.
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In the article “Effects of Differing Intensities and Formats of 1
Training on Psychological Outcomes in Older Adulis,” by Abby C
William L. Haskell (Health Psychology, 1993, Vol.
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12, No. 4, pp. 292-300), the significance

levels for Table 1 (p. 295) were left cut. The following is a corrected version of Table 1

Control Higher intensity, group Higher intensity, home Lower intensity, home
Men Women en Women Men Women Men Women
Variable M SD M SD M SD M 5D M SD M 5D M SD M SD

n . 41 34 40 34 42 35 45 29
bax VO,*

Baseline 302 44 236 39 287 44 243 4.1 361 54 231 51 368 6.0 34

0-12-month change —03 2.6 09 20 1.7 i1 6.6 25 12 38 14 2 14 38 1.6
Treadmill duration®** -

Baseline 123 28 95 24 120 28 9.0 24 123 28 92 34 137 39 85 20

0-12-month change 09 1.8 00 23 22 23 3 17 1.8 26 113 16 23 10 12

Baseline 276 41 271 68 274 44 263 44 280 38 271 55 271 35 257 36

12-month change 0.1 21 00 37 -0z 40 04 49 02 27 01 37 -09 40 -06 34
Perceived stress™*

Baseline 183 57 200 8.1 i88 7.4 186 88 18.8 83 196 638 164 62 260 62

12-month change 0.8 6.1 24 7.6 04 66 29 83 07 68 -09% 62 -07 55 -13 87
Anxiety

Baseline 44 35 63 3.8 48 41 59 47 53 440 58 39 32 30 54 34

12-month change -04 36 =09 41 -23 31 -12 42 -12 36 —13 40 —i0 20 -1.1 44
Depressed mood

Baseline 44 46 63 45 47 45 60 55 45 45 65 47 31 35 55 35

12-month change -04 3.0 02 43 -09 28 0.7 51 06 29 -05 40 -05 33 04 27
No. cigarette smokers 9 i1 9 9 9 i0 10 9

Note. VO, = Maximal oxygen uptake. Max VO is in milliliters per kilogram per minute. Treadmill duration is in minutes. BMI = body mass
index. BMl is in kilograms per square meter. Perceived stress was rated on a scale ranging from 0 to 56. Anxiety was rated on a scale ranging from 0
to 20. Depressed mood was rated on a scale ranging from 0 to 63. There was no 12-month change in number of cigarette smokers.

*Differences between controls and other three conditions were significant at p < .03. **Differences between controls and two home-based
conditions were significant atp < .018. ***Differences between controls and other three conditions were significant atp < .001.



