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The transtheoretical model (TTM) posits that processes of change and the pros and cons of
smoking predict progressive movement through the stages of change. This study provides both
a cross-sectional replication and a prospective test of thxs hypothesis. As part of a larger study
of worksite cancer prevention (the Working Well Trial), employees of 26 manufacturing
worksites completed a baseline and 2 annual follow»Lp surveys. Of the 63% of employees
completing baseline surveys, 27.7% were smokers (N = 1,535), and a cohort of these smokers
completed the 2-year follow-up. Cross-sectional results replicated previous studies with
virtually all the processes of change and the cons of smoking increasing in linear fashion from
precontemplation to preparation (all ps < .00001), and the pros of smoking decreasing
(p < .01). However, contrary to the hypothesis, the baseline processes of change and the pros
and cons of smoking failed o predict progressive stage movements ai either the 1- or the

2-year follow-ups. Possible explanations for these findings and concerns about the conceptual
internal consistency of the TTM are discussed.
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The transtheoretical model (TTM) of change (Prochaska
& DiClemente, 1983) has been very influential in tobacco
dependence research during the past decade and has recently
been extended to other a 3 tions and health risk behaviors
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s article examines th
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su ucts of the TTM as applied to

smoking cessat ion: s‘iages Of change, processes of
and decisional balance.
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agement, se and helping relationships). I
sional baiamc: refers to s*ncekezs weigm
costs of smoking with regard to their decision to smoke or
not smoke. Decisional balance derives from the decision-
making model of Janis and Mann (1977). The Smoking
Decisional Balance scale (Velicer, DiClemenie, Prochaska,
& Brandenburg, 1985) has a two-factor structure: the pros
and the cons of smoking.

Most studies of smoking investigating the relationships
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between processes of change, stages of change, and deci-
sional balance have been cross-sectional. Two large cross-
sectional studies reported that virtually all processes of
change increased monotonically from precontemplation to
contemplation to preparation (DiClemente et al., 1991;
Fava, Velicer, & Prochaska, 1995). Prochaska, Velicer,
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Guadagnoli, Rossi. and DiClemente (1991) used dynamic
typology (Runyan, 1980) and cross-sequential (Schaie.
1968) techniques to further explore the relationship between
stages and processes of change. Results revealed a general
trend of experiential processes peaking, or being used more
extensively, earlier in the stage progression, whereas behav-
ioral processes tended 10 peak later in the progression.
Several studies of smoking have also demonstrated a
consistent cross-seciional relationship between stages of
change and the pros and cons of %moking (DiClemente et al..
1991; Fava et al.. 1995: Prochaska e 1991; Velicer et al..
1985). Precontemplators in each Study rated the pros of
smoking as more important than the cons. A crossover
occuired in each study, however, whereby cons became
more important than pros. In each study this crossover ook
place in either the contemplation or preparation stage.
Cross-sectional and cross-sequential research have inher-
ent limitations. The research discussed here thus far ident-
ed associations among processes of change, stages of
cha nge, and the pros and cons of smoking. This research did
not, however, provide evidence that processes of change and
pros and cons predict movement among stages. For this
prospective examination of the TTM, process-to-outcome
research is needed.
Only one smoking study to date has reported on the use of
rocesses of change and pros and cons to attempt 10 p;edlct
SL age movements (Prochaska, DiClemente. Velicer. Ginpil,
N Cross, 1903 This study used discriminant analyses,
ffect sizes and significance levels were not
avaﬂable for 3 in d“udu’dl processes of chan ge and pros and
s
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tive about wheihe Or 1ot QFOFGSSCS of change and pros and
cons predict progressive stage movements. Thus, although
more than 16 years of published studies exist on the TTM,
the prospective relationships among the core construcis of
the TTM have not yet been adequately studied.

Our study has two objectives. The first is to replicate the
findings of the two cross-sectional studies (DiClemente et
al., 1991; Fava et al., 1995) measuring stages, processes,
pros, and cons thxougb the first three stages. The second
objective is to test the hypothesis that processes of change
and pros and cons of smoking predict individuals’ subse-
quent stage movements. These analyses address the limita-
tions of previous cross-sectional studies, helping to clarify
the potential value of using the core constructs from the
TTM to identify mechanisms that can advance our theories

of health behavior and eventually improve the tailoring of

interventions to individual characteristics of smokers.

Method
Participants and Seitin

The Working Well Trial was a large, worksite-based cancer
prevention study that encompassed four study centers and EM
worksites (see Abrams et al., 1994; Sorensen et al., 1996).
analysis uses date from only one of the study cent rs, the Proxm
University School of Medicine and The Miriam Hospital. The
Brown study center encompassed 26 worksites, which ranged in
size from 250 to 1,000 employees (average employees per work-
site = 337). Worksites were randomized into intervention and
control conditions. The intervention involved several cancer preven-
tion activities over a 2-year period, including a kick-off event,
interactive activities, brochures, and educational classes. The
control worksites received a minimal intervention including smok-
ing cessation information. Two-year follow-up results of the
Working Well Trial revealed no significant smoking cessation
differences between intervention and control worksites (Sorensen
etal, 1896).

All participants in our study were smokers for whom we had
stage data at baseline. The stage distribution of smokers at baseline
included 46.8% precontemplators, 37.4% contemplators, and 15.8%
in the preparation stage. This distribution closely parallels state-
wide random-digit-dial survey data and national data on stage
distributions in the larger Working Well Trial (41%, 38%, and 20%,
respectively; see Velicer 5). The samplc had a mean aoe
of 39.3 years (SD = 11.
were married. Twenty-five _3 n
The participants were 93% Whi
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tes, 3% Hispanics, 3% African

Americans, and 1% Asians.

Procedure

There were
naire {‘ﬂ elin
S: RT_) -thr

1,390 (91%) of the p'm:éxf ) The anal 6pO:L€C in th
article pertain only o the om baseline stage
classification data were ble. Oz tbps 1,390 participants, stage
classification data were availabl at the I-year follow-up for 606
(44%).

Because of the attrition from baseline to the 1-year follow-up, it
was importani t¢ examine differences between pariicipanis who
compleied surveys at baseline and the 1-year follow- up and those
who participated only at baseline. There were virtually no differ-
ences between participants and those who dropped out for stage
distribution, processes of change scores, and pros and cons. Those
who participated in both the baseline and the 1-year follow-up
surveys were in a larger percentage White (95.4% vs. 91.5%), were
in a larger percentage women (51.6% vs. 45.9%), were more likely
to have graduated from high school (77.9% vs. 73.3%), and less
likely to be in the intervention condition (39.3% vs. 47.7%) than
were participants who completed baseline but not the |-year
follow-up survey.

Of the 1,390 participants at baseline, 591 (42.5%) also com-
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pleted surveys at the 2-year follow-up. Differences beiween those
who completed surveys at baseline and the 2-year follow-up and
those who completed surveys only at baseline were similar o the
baseline to I-year follow-up differences.

Finally, of the 1,390 smokers completing surveys at baseline,
413 also completed surveys at both the 1-year and 2-year follow-
ups. Thus, of the 606 participants in the baseline-io-1-year
follow-up analysis, 68.2% (413 out of 606) were also in the
baseline-to-2-year follow-up analysis. Of 591 participants in the
baseline-io-2-year follow-up analysis. 68.7% (413 out of 591) wer
also in the baseline-to-1-year follow-up analysis.

Measures
Siages of Change for Smoking Cessaiion

Stages of change were measured by using the most recent
version of the staging algorithm developed by Prochask
DiClemente, and colleagues (e.g., DiClemente et al., 1::/1)
Precontemplators were not seriously thinking about quitting
smoking in the next 6 months. Contemplators were seriously
thinking about guitting in the next 6 months and (a) were not
seriously thinking about quitting within the next 30 days, (b)
had not made at ]east one 24-hr quit attempt in the past year
or (c) both. paranm stage smokers were Serio usw

thinking abom quitting in the next 30 days and had at least
one 24-hr guit attempt in the past year. The action stage was
defined by the first 6 months of smoking abstinence, and the
maintenance stage represented abstinence beyond 6 months.

a wayg} and 5 {i‘i@‘,'é?' .

processes-of-change scores were
Results section, so that
increased usage of processes of chanoe

The shori-form version of the Processes of Change
Inventory was used, which contains two items for each
process of change. The psychometric properties of thi
instrument are described in Fava, Kosgi, Velicer, and ?zo-
chaska (1991) and in Fava et al. (1995). The shori-form
Processes of Change Inventory was de;wed from the
long-form Processes of Change Inventory, which contained
four items per process of change. The psychometric proper-
ties of the long-form Processes of Change Inventory are
detailed in Prochaska et al. (1988). Previous research
yielded short-form—long-form correlations ranging from .87
t0 .94, with a mean of .92 for the processes of change used in
our study (J. L. Fava, personal communication, April 2,
1998). Alpha reliabilities for the individual processes o
change in our study ranged from .63 to .81, with a mean o
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74. These reliabilities were similar to those reported by
Fava et al. (1991). Processes-of-change scores were col-
lected at baseline and the 2-year follow-up, but not at the
1-year follow-up.

Pros and Cons of Smoking

The short form of the Jem ional Balance Inventory was
used (see Fava et al., 1991, for psychometric properiies).
This instrument is correlated wﬁh the long-form Decisional
Balance Inventory {r = .88 for pros and cons; 1. L. Fava,
personal communication, April 2, 1998). The psychometric
properties of the long-form Decisional Balance Inventory
are delineated in Velicer et al. (1985). The short-form
Decisional Balance Inventory contains three items each for
pros and cons. All decisional balance guestionnaire items
were azzchOfed by 1 (extremely important) and 5 (not
aniy. Pros and cons scores were also reverse scored
mierpzetation. Aly t and
ar {©
Pros and cons scores
~year follow-up, but not

L

at t%}e i~}’€8$ follow-up

iecrease

processes
change increased in a linear fashion ;thg’n the first zl’lr@%
stages (see Table 1). The cmezs:s for these processes were
each significant at p < .00001. The behavioral and c}(yeﬂe‘ﬂ—
tial aggregates were also sz_gthﬁcan in the predicted direc-
tion (ps < .00001). Consistent with past research, the pros
of smoking decreased in a linear fashion from precontempla-
tion to contemplation to preparation (p < .01), whereas the
cons of smoking increased linearly (p < .00001).

g
{] jav

Prospective Analyses

’Prospecﬁve analyses can be divided along two dimen-
sions. Half of the analyses assessed movements by individu-
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Table |
Baseline Stages, Processes, and Pros and Cons
Precontemplation Contemplation  Preparation
n = 65] n =520 n =219 e .
(46.8%) (37.4%) (157%)  Effectsize
- — —_— (7 for linear
Processes at baseline M SD M SD M SD contrast)
Aggregate behaviora 1.71 0.55 2.20 059 257 062 46
Counterconditioning* 1.78 0.83 2.22 086 264 094 33
Reinforcement management** 1.51 0.88 1.79 0.99 198 1.12 A7
Self-liberation** 2.37 1.06 3.27 092 386 082 46
Stimulus control*# 1.18 0.45 1.50 0.71 1.84 (.86 34
Aggregate experiential** 1.91 0.77 271 088 299 083 41
Consciousness raising 1.80 0.84 2.40 1.00 253 1.03 26
Self-reevaluation®* 2.03 1.04 3.02 1.I0 346 1.09 42
Pros of smoking* 2.63 1.16 2.46 098 241 094 .07
Cons of smoking#* 2.32 0.87 2.87 090 3.8 0388 32
Note.  For processes of change. | = never, 5 = almost abways. For pros and cons, | = nor

important, 5 = extremely imporiant.
“Linear contrast is significant at p<.01.

als between baseline and the I-year follow-up. whereas the
other half analyzed movements by individuals between
baseline and the 2-year follow-up. Half of the analyses
measured movements between contiguous stages only (e.g.,
precontemplation to contemplation), whereas the other half
examined movements (0 any of the more advanced stages
(e.g.. precontemplation to contemplation, preparation, ac-
tion, or maintenance).

ne prospective analyses were dependent on progressive
stage movements. If participants had largely remained in one
stage throughout the study, the prospective analyses could
not have been conducted. The results demonsirated that 2
majority of participants (51%) were in a different stage at the
I-year follow-up than at bascline. Some of the movement
onsisted of regression to less advanced stages (e.g., contem-
plation to precontemplation), but a majority involved progres-
sive stage movement. Similar pattems of movements were

1 > 0 the 2-vear follow-up.

Q

observed fr

a
per . and the pros and cons of smoking
determine which of these variables measured at baseline

F i tl

follow-uy 5
versus control group distinction was dummy coded and
included as a covariate in each logistic regression. The
intervention versus control variable was not significant in
any of the analyses reported in the next section. indicating
that it was not predictive of Stage movement. In summary,
there were 10 predictor variables: six processes of change,
two aggregate variables, and the pros and the cons
(6 +2+2=10). The capacity of each of these 10 predic-
tor variables was tested for each category of analysis (i.e.,
I-year and 2-year follow-ups; contiguous progressive stage
at follow-up and any progressive stage at follow-up). This
yielded a total of 120 statistical tests (12 categories of stage
progression X 10 predictor variables).

Because of the large number of statistical tests involved in
the study, we adjusted the criterion for statistical significance
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inear contrast is significant at p <.00001.

to p < .01 to avoid capitalizing on chance. The r < 0l
criterion is still quite liberal compared with other adjusi-
ments that could have been applied, such as the Bonferroni
procedure (Rosenthal & Rosnow, 1935).

Pariicipants in Precontemplation ar Baseline

One hundred sixty (57%) of the 279 participants origi-
nally in precontemplation had remained in precontemplation

he 1-year follow-up, whereas 66 (24%) had prog

at the I-year follow-up.

ificant predictive relation

he independent variables.

Participants in Contemplarion at Baseline

Analyses were conducted to determine if processes of
change and pros and cons predicted movement out of the
contemplation stage. The first two analyses (one for the
-year follow-up, and one for the 2-year follow-up) assessed
he capacity of processes of change to discriminate between
participants who remained in contemplation from those who
progressed to preparation. The results demonstrated that
none of the processes of change nor the pros or cons were
significant predictors of movement from the contemplation
Stage to the preparation stage. Table 3 presents the I-year
follow-up results.

Two additional sets of analyses (one for the

f—

ot

I-year
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Table 2
Baseline Means for Processes of Change and Pros and Cons

Interim stage

Precontemplation Contemplaiion

Predictor variable M SD iz SD Walid 7 R
Aggregate behavioral 1.67 0.54 1.69 0.53 0.07 79 .00
Counterconditioning 1.68 0.75 1.85 0.83 1.90 A7 .00
Reinforcement management 1.49 0.91 1.46 0.77 0.02 89 .00
Self-liberation 2.35 1.05 2.26 0.94 0.49 53 .00
Stimulus control 113 0.35 1.16 0.40 0.12 73 .00
Aggregate experiential 1.90 0.75 2.10 0.85 2.64 10 .05
Consciousness raising 1.74 0.76 1.80 0.81 0.10 75 .00
Self-reevaluation 2.05 1.04 240 i.16 4.39 04 .09
Pros of smoking 2.60 1.16 2.65 1.17 0.20 66 .00
Cons of smoking 2.34 0.90 241 0.86 0.16 69 .00

Note. Participants were in precontemplation at baseline and either precontemplation (n = 160) or
contemplation (n = 66) at the i-year follow-up. For processes of change, 1 = never, 5 = almosi
always. For pros and cons, 1 = not important, 5 = extremely imporiant. R = the partial correlation
beiween the predicior and the outcome, after adjusting for reatment versus control.

follow-up, and one for the 2-year follow-up) compared Sumimary of Resulis
participants who remained in contemplation with those who L
moved to the preparation, action, or maintenance stages. ne hundred . il -
One significant resuit emerged: Participants moving into  Processes of change or pros and cons predicted progressive
preparation, action, or maintenance at the 2-year follow-up ~ St2ge movements. One out of 120 tests was significant at the
had significantly lower pros scores than did participants 7 < -?1 level. Pachvw {mappzopnatgl‘y}{ used p‘<”.03 as the
emaining in contemplation (Wald = 7.59, = .006). 1 i €S, we wouid have yi :d
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Baseline Means for Processes of Chenge and Pros and Cons

Contemplation Preparation
Predictor variable M SD M SD Wald P R
Aggregate behavioral 2.1% 0.57 2.25 0.49 0.38 54 .00
Counterconditioning 2.25 0.88 2.31 0.83 0.16 69 .00
Reinforcement management 1.67 0.85 1.64 0.91 0.04 .85 00
Self-liberation 3.29 0.86 3.45 1.02 0.75 .39 .00
Stimulus control 1.55 0.78 1.63 0.72 0.24 .03 .00
Aggregate experiential 2.84 0.84 2.78 0.78 0.13 1 .00
Consciousness raising 2.50 0.96 2.58 0.83 0.20 .05 .00
Self-reevaluation 3.19 1.06 2.9% 1.12 0.86 35 .00
Pros of smoking 2.58 1.00 2.33 0.76 1.49 22 .00
Cons of smoking 2.96 0.92 3.13 0.88 0.4 33 .00

Note. Participants were in coniemplation at baseline and either contemplation (n = 95) or
preparation (n = 37) at the I-year follow-up. For processes of change, ! = never, 5 = almost always.
For pros and cons, 1 = not important, 5 = extremely importans. R = the partial correlation between
the predictor and the outcome, after adjusting for treatment versus control.
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experiential, rather than behavioral processes, foster move-
ment through the early stages (e.g., DiClemente, 1993:
Prochaska, DiClemente, & Norcross, 1992).

Discussion

The results indicate that processes of change and the pros
and cons of smoking do not predict progressive movement
out of the precontemplation, contemplation, or preparation
stages. Furthermore, because the cross-sectional resulis and
the characteristics of the cohort, stage distribution, partici-
pant demographics, and psychometric properties of the
instruments used were similar 1o those of previous studies
(e.g..Favaetal.,, 1991, 1993), it is unlikely that the Working
Well data set differs fundamentally from previous data sets
measuring stages of change, processes of change, and pros
and cons.

There are two essential empirical criteria by which the
TTM should be evaluated. First, for the TTM to be internally
consistent, it is necessary that progressive stage movements
represent progress toward cessation. If this is not the case,
stage movements become meaningless and the model is
denuded of value. Although several studies have shown
stages of change to be predictive of cessation (e.g., Di-
Clemente et al., 1991), recent research by Farkas et al.
(1996) demonstrated that stages of change loses much of its
predictive power when included in a muliivariate analysis
with several other behavioral predictors. In contrast, Velicer,
Prochaska, Rossi, and Snow (1992) suggested that stages of
change be conceptualized as an intermediate outcome alon
the pathway to cessation. The issue of whether st
obust predictor of cessation,

o
&

o

encouraged or
here is currently no research to suggest that
processes of change or pros and cons predict or bring about
progressive stage movements (see Sutton, 1996). Although
our study is not decisive on this issue (no single study could
be), it is the first straightforward test of the prospective
relationships among the stages, processes of change, and

ros and cons. As such, this study calls into question the
conceptual internal consistency of the TTM (Bandura, 1997,
pp. 412-415).

The implications of this research for smoking cessation
interventions are unclear because it is unknown why the
predictive relationships failed to materialize. One possible
explanation for the null results is that the stages-of-change
algorithm is not an adequate measure of motivation to quit
(Abrams & Biener, 1992; Bandura, 1997, p. 412; Biener &
Abrams, 1991). Variables such as self-efficacy and outcome
expectations, and concepts derived from the cognitive social
learning theory of behavioral self-control (e.g., proximal
goal setiing), may be better mediators of motivation to

change (Bandura, 1997). The stages of change are baseg on
past quit attempts and a series of yes—no questions regarding
whether smokers intend to quit smoking, and if they do, the
tmetables for these intentions. For example, the minimaj
criterion for inclusion in the contemplation stage is the
intention to quit smoking within 6 months. For Some
smokers, the 6-month marker may seem arbitrary apg
unrelated to their plans of quitting. For example, a smoker
with only a vague plan of quiiting some day in the future
may have difficulty answering ‘‘yes” or “no” to the question
of whether he or she plans on quitting in the next 6 months,
(The same criticism holds for the question regarding inten-
tions to quit within 1 month, which is 2 major criterion for
inclusion in the preparation stage.) To the extent that
smokers are uncertain in their Tesponses stages-of-
change questions. error is introduced and sen itivity and
validity diminished (see Stockwell, }
discussion).

Another possible explanation for the null
infrequent data collection. It is possible, for
increased use of processes of change does
changes in stage status, but that this relations
detected only if processes of change are measured i
days and weeks immediately before a stage cl
research should explore this possibility.

The limitations to this study should be noted. First,
short-form instruments were used throughout the study.
Even though all of these shori-form instruments I been
used in previous research (e.g., Fava et al,, I
sull fess stable than
designed to approximate
has occurred in the field,

clinical interv
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the full-length measur

res they are
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from the action
address this question. Third,
c

clinic-based or other defined populations.

Finally, the issues of attrition and self-selection pose 2
threat to the generalizability of the study. Seif-selection
occurred at several junctures. Most problematic is self-
selection at baseline. Demographic and smoking-related
data for employees who elected not to complete surveys at
baseline were not available, and thus comparisons could not
be made with employees who did participate. Baseline
demographics, smoking data, and stage distribution, how-
ever, were consistent with a previous representative sample
of smokers from Rhode Island (Velicer et al., 1995).
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Atirition between baseline and the 1-year follow-up, and
baseline and the 2-year follow-up, was observed, and
demographic differences between participants and dropouts
were also noted. To what extent and how these differences
affected the results is unknown.

The TTM has had 2 significant heuristic impact on the
smoking cessation field over the past 15 years. Although
cross-sectional relationships were largely replicated, the
critical hypotheses that link stage movement with processes
and pros and cons were not adequately supported in this
prospective study. Further research is needed to examine the
prospective relationship between process and outcome mea-
sures in the TTM. More longitudinal cohort analyses are
needed of process-to-ouicome relationships to adequately
test our theories of health behavior change, help identify
mechanisms of action, and ultimately improve interventions
and health cutcomes.
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