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Abstract

The Transtheoretical Model constructs have been used in the development of effective tailored interventions

for smoking cessation. Recent studies have suggested the existence of clusters within each stage of change,

based on measures of the Pros, Cons and the Situational Temptations. The goal of this study is to replicate

cluster subtypes within the Precontemplation stage of change in a secondary analysis of data from a sample of

current smokers (N =3967). Four random samples ranging from 312 to 400 participants were selected from the

Precontemplators subgroup. The cluster analyses were performed using Ward’s Method on the standard scores

from the three scales. Interpretability of the pattern, pseudo F test, and dendograms were used to determine the

number of clusters. Four cluster subtypes were found and replicated across samples. The ten processes of

change and two smoking behavior variables were used in the external validation of clusters. Statistically

significant multivariate effects were found for the processes of change ( p b .05) and the smoking behavior

variables ( p b .001) in all samples. The cluster patterns closely replicate earlier findings and provide evidence

for the existence of clusters subtypes within the Precontemplation stage of change.
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1. Introduction

Smoking is widely accepted as a serious hazard to health and well-being, but regardless of this

knowledge large number of people still smoke. Many studies have suggested that among smokers there are

different levels of motivation and intention to quit the habit, which should be used for tailoring of

intervention programs. The idea is initially proposed within the framework of the Transtheoretical Model

(TTM) of behavior change (Prochaska & DiClemente, 1983; Prochaska & Velicer, 1997; Velicer et al.,

2000). TTM has been used for the successful development of population-based tailored interventions for

smoking cessation (Hollis et al., 2005; Prochaska, DiClemente, Velicer, &Rossi, 1993; Prochaska, Velicer,

Fava, Rossi, & Tsoh, 2001; Prochaska et al., 2001; Prochaska et al., 2004; Prochaska et al., 2005; Velicer &

Prochaska, 1999; Velicer, Prochaska, Fava, Laforge, & Rossi, 1999). The model has been conceptualized

as involving three key dimensions: the temporal, represented by the Stages of change; the dependant

variable dimension, which includes the constructs of Decisional Balance, Situational Temptations, and

behavioral measures, and the independent variables dimension, which includes the Processes of change

(Velicer, Prochaska, Fava, Norman, & Redding, 1998).

The best known of the dimensions is the temporal organizing construct of the Stages of Change

(precontemplation, contemplation, preparation, action and maintenance), which represents the intention

and readiness to change a target behavior. Precontemplation is the stage in which people do not plan to take

any action to quit smoking in the near future, defined as the next six months. Intervention programs that

rely on volunteer samples traditionally ignore Precontemplators, since they are the people with the

strongest resistance and the lowest motivation for change (Velicer et al., 2005; Glasgow, Lichtenstein, &

Marcus, 2003).

Based on the Stages of Change construct, TTMbased programs provide interventions that are tailored to

participants’ readiness to change, instead of the general bone fits allQ approach often employed in

population-based programs (Norman, Velicer, Fava, & Prochaska, 2000). In recent years the idea of

identifying subgroups within the Precontemplation stage has been explored in a number of studies

(Norman et al., 2000; Velicer, Hughes, Fava, Prochaska, &DiClemente, 1995; Dijkastra &DeVries, 2000;

Schmidt & Gmel, 1999; Crittenden, Manfredi, Warnecke, Cho, & Parsons, 1998). The reason for this

interest is that reliable identification of such subgroups increases the number of potential interventions by a

factor of 4 or 5 (Norman et al., 2000), allowing a more narrowly targeted intervention approach. Such a

targeted approach is of particular interest for interventions designed for people in the Precontemplation

stage, since they have the strongest resistance to change and interventions with these smokers are more

likely to fail.

Several approaches have been used to distinguish between potential subgroups within the Precon-

templation stage. Crittenden et al. (1998) and Dijkastra, De Vries, and Roijackers (1999) distinguished

between groups in Precontemplation based on the intention to quit in some longer period than the 6 months

used in the staging algorithm. Schmidt and Gmel (1999) used physical health and well-being to distinguish

between clusters within the early stages. While these studies illustrate the popularity of the idea of

identifying subgroups within the early stages of change, they do not attempt to identify these variables

within the TTM. When the goal is to identify subgroups within the stages of change, it seems that the best

approach would be to investigate such groups within the TTM framework, since the staging algorithm is an

integral part of the model.

Several studies have employed Transtheoretical Model-based variables to identify subgroups. In the

first empirical investigation of subtypes within the stage of change, Velicer et al. (1995) identified three
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distinct profiles within the Precontemplation stage in a convenience sample of smokers, using the Pros,

Cons and Situational Temptations measures in a cluster analysis. The subgroup with a profile most closely

corresponding to the stage was labeled Immotive and a profile corresponding to the Contemplation stage

was labeled Progressing. Finally a subgroup demonstrating lack of interest and detachment in the cognitive

and physiological aspects of smoking and situational temptations was called Disengaged.

Five years later Norman et al. (2000) published a replication of these findings within the first three

stages, using a large representative sample of adult smokers. The study produced cluster profiles for

Precontemplation similar to the ones reported in the first study. The major departure was in the presence of

more than one Disengaged subtype within the stage. The two papers combined provided evidence for the

existence of stage subtypes that can be used as a complementary typology system in the design of new

tailored interventions. A very similar approach was used by Dijkastra and De Vries (2000) in a sample of

European smokers. Three of the resulting clusters closely matched the profiles of the Progressing,

Immotives and Disengaged clusters, even though the authors used different labels for the subgroups.

1.1. Cluster analysis

The three studies described above as well as the current study use cluster analysis to determine the

number and nature of subgroups within a stage of change. Cluster analysis is a parsimony procedure that

operates on the subjects in a data set in much the same way as factor analysis operates on the variables.

Cluster analysis is used to discover groups or subtypes of homogeneous observations in a multivariate

data set (Everitt, Landau, & Leese, 2001). This analysis can be described as an empirical method of

classification, which leads to more objective and stable results than narrative taxonomy procedures. Such

classifications provide a useful summary of the data, and within the field of medicine can be used to

separate disease with different etiology, which require differential treatment (Everitt et al., 2001). Cluster

analysis can be viewed as a method of exploratory data analysis (Behrens & Yu, 2003).

Agglomerative hierarchical cluster analysis merges units who are the most similar, starting with the

fusion of two individuals, running from single individuals through a small number of clusters and ending

with a single cluster containing all the individuals. In this manner cluster analysis proceeds from the

individual level to the group level with data determining the patterns. The intermediate level is an

appropriate level for tailored interventions. Clusters retain the full configural information, i.e., the pattern

of high scores and low scores that is unique to each cluster.

Cluster analysis follows a series of decisions (Everitt et al., 2001; Milligan, 1996). The process involves

(1) careful selection of relevant independent variables, (2) variable standardization, (3) choice of an

appropriate proximity (distance) measure, (4) choice of clusteringmethod, and (5) choice of a stopping rule

for determining the number of clusters in the solution. The latter is the most problematic. Many different

stopping rules have been suggested, but some subjectivity in the decision is almost inevitably involved. For

this reason replication of cluster solutions is an important step for cluster analysis, providing certainty in

the selected solution. The details of the steps taken in the current study are described in theMethods section.

1.2. Overview of the current study

The goal of the current study is to try to replicate the findings of cluster subtypes within the

Precontemplation stage of change for smoking cessation reported by Norman et al. (2000). Because of the

complexity and richness of the data, the results for the Contemplation and Preparation stages are reported in
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separate papers (Anatchkova, Velicer, & Prochaska, 2005; Anatchkova, Velicer, & Prochaska, 2006). The

study follows the steps and procedures described by Norman et al. (2000) but uses a bigger sample that

allows for a larger number of replications. The study can provide additional evidence for the existence of

theoretically interpretable, internally consistent and externally valid cluster subtypes within the Precon-

templation stage as the last step of cross-replication required in cluster analytical studies.
2. Method

2.1. Participants

The present study is a secondary data analysis. The initial sample was recruited after a screening was

completed on 19,236 adults in four offices of a New England managed care system via mail and telephone

surveys. Out of these, a total of 4653were identified as smokers with no serious illness, between the ages of

18 and 75 and competent in English. 85.3% of the eligible subjects (N=3967) were recruited at baseline.

The stage distribution of the sample was Precontemplation (PC), 1480 (37.3%); Contemplation (C), 1775

(44.7%); and Preparation (PR), 712 (17.9%). The primary results for the two outcome studies based on this

sample can be found elsewhere (Prochaska et al., 2001; Velicer et al., 1999). Only the data of participants in

the Precontemplation stage of change were used for the current analysis. The average age of the

Precontemplation subgroup was 38.2 years and 57.1% of the sample was female.

2.2. Measures

The Stages of Change for Smoking Cessation was assessed using the algorithm method, which consists

of 5 yes/no questions and a screening question to determine if there is a smoking history. The first question

assesses current smoking status. If currently smoking, subsequent questions focus on intention to quit, and

if currently not smoking, questions focus on the length of the quit. There are five ordered stages, Pre-

contemplation (PC), Contemplation (C), Preparation (PR), Action (A), and Maintenance (M), that des-

cribe one’s intention and readiness to quit smoking. Smokers in the Precontemplation stage are currently

smoking and not thinking about quitting smoking in the next 6 months. The battery of measures

administered at baseline also included the Pros of Smoking and Cons of Smoking from the Decisional

Balance Inventory (Velicer, DiClemente, Prochaska, & Brandenberg, 1985) and the total score from the

Situational Temptations Inventory (Velicer, DiClemente, Rossi, & Prochaska, 1990). These three variables

were employed as the basis for the cluster analysis. Also administered at baseline were the ten Processes of

Change (Prochaska, Velicer, DiClemente, & Fava, 1988). Two smoking behavior items measured the

number of cigarettes smoked per day during the last week and the time elapsed before the first cigarette of

the day (Fagerstrom, 1978). These were used in the external validation of the clusters. All measures have

been shown to demonstrate adequate reliability and validity in previous studies.

2.3. Procedure

2.3.1. Sample selection

Participants in the Precontemplation stage with missing data on any of the key variables were excluded

from the study (N=44). The remaining 1436 subjects were randomly divided into four samples ranging
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between 300 and 400 subjects each and a cluster analysis was performed within each sample independently.

This strategy allowed for an assessment of the extent to which the results replicated and, therefore, were

stable across samples.

2.3.2. Variable selection

The variables employed in the cluster analysis were the same used in the earlier studies (Norman et

al., 2000; Velicer et al., 1995), namely the Pros of Smoking and Cons of Smoking from the Decisional

Balance Inventory and the total Temptation score from the Situational Temptations Scale. The choice of

measures is based on the outcome measurement model proposed by Velicer, Rossi, Prochaska, and

DiClemente (1996).

2.3.3. Standardization of variables

The three variables used in each cluster analysis were standardized to T-scores (Mean (M)=50;

Standard Deviation (SD)=10). Standardization was performed across the entire sample of 1436 subjects

and served both to equalize the contribution of each variable and to put the variables on a comparable

metric.

2.3.4. Distance metric and clustering algorithm

All analyses were performed using the squared Euclidean distance metric and Ward’s minimum

variance algorithm (Ward, 1963). Euclidean distance metric was chosen because of its sensitivity to the

cluster profile characteristics of shape, level, and scatter (Cronbach & Gleser, 1953; Edelbrock, 1979)

and the relative independence of the three variables. Ward’s algorithm is a hierarchical agglomerative

procedure that has been shown to be one of the better clustering methods in several simulation studies

(Edelbrock, 1979; Blashfield, 1976; Milligan, 1980; Milligan & Cooper, 1987; Milligan & Hirtle, 2003).

2.3.5. Determining the number of clusters

Several methods were used to determine the number of clusters as described in the original study.

These included the inverse scree test (Lathrop & Williams, 1987, 1989) and the pseudo F test (Calinski

& Harabasz, 1974), which were used to narrow the range of cluster solutions that would be interpreted.

As a next step, visual inspection of the cluster profiles was performed with a focus on the shape

(configuration of scores), level (the mean score of the variables), and scatter (the standard deviation) of

the profiles.

2.3.6. External validation

While cluster analysis interpretation and replication establish the internal validity of the cluster, the

relationship of cluster membership to variables not included in the development of the clusters provides

external validation. Cluster membership served as the independent variable in a series of multivariate

analyses of variances (MANOVAs). Significant multivariate results were followed by univariate

analysis of variance (ANOVA) and post hoc Tukey tests. For this study, two different variable sets were

employed as the dependant variables: (1) two variables assessing smoking behavior and (2) ten

Processes of Change scales. The smoking behavior items measured the number of cigarettes smoked

per day during the last week and the time elapsed before the first cigarette of the day (Fagerstrom,

1978). The Processes of change, representing the independent variable dimension of the TTM, are the

activities that people employ to change their behavior. There are two distinct groups of processes:
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behavioral and experiential (Velicer et al., 1996). The behavioral processes included in this study are

Helping Relationship (HR), Self-Liberation (SL), Counter Conditioning (CC), Reinforcement Manage-

ment (RM) and Stimulus Control (SC). The experiential processes included are Consciousness Raising

(CR), Environmental Reevaluation (ER), Self-Reevaluation (SR), Social Liberation (SO) and Dramatic

relief (DR). These variables are appropriate for establishing external validation of the cluster solution

because, while not used in the formation of the clusters, they have theoretical relevance to the clustering

variables.
3. Results

3.1. Cluster analysis

The procedures described above have been used to identify the number of clusters in each sample.

Three to five clusters were found to describe the data best and were evaluated in detail. A four cluster

solution was retained based on cluster profiles and interpretability. The solution replicated well across

the four samples of participants in Precontemplation. The cluster profiles for the four samples are

presented in Fig. 1. The cluster means and standard deviations are presented in Table 1. The cluster

profiles generally replicated the findings of Norman et al. (2000) and the same cluster labels were

retained for clarity.

3.1.1. Cluster 1

The first cluster profile was labeled bImmotivesQ and is characterized by a bVQ shape with high scatter

and average level. The profile is what would be expected for people in the Precontemplation stage. The

means for the Pros and Temptation scores were about a standard deviation above the average and the

Cons were a standard deviation below the average. This is a profile characteristic for people who do not

consider changing their behavior. The cluster replicated very well across the four samples.

3.1.2. Cluster 2

The second cluster was labeled bProgressingQ. A flat shape, low scatter, and a medium level

characterize this profile. Smokers in this cluster had scores slightly above average on all three scales.

This cluster pattern is similar to the profile expected for people in the Contemplation stage of change,

only about a half a standard deviation lower in level. The flat shape indicates that these people are still

highly tempted to smoke and experience a cognitive conflict, demonstrated by the similar mean scores of

the Pros and the Cons. Since they are similar to the next stage, they are viewed as making progress. The

cluster replicated well across three of the samples, but demonstrated a higher scatter and lower values on

the Pros and Temptations in the first sample (Fig. 1).

3.1.3. Cluster 3

The third cluster was labeled dDisengaged 1T. A shallow bVQ shape, moderate scatter and low level

characterize this profile. The scores for Pros and Temptations are just below average, while the Cons are

about a standard deviation below average. They are similar to the Immotive profile but are at or below

average on all variables, indicating a low level of engagement with smoking for a regular smoker. The

cluster replicated well across three of the samples, but demonstrated a very different pattern in Sample 2
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Fig. 1. Four cluster profiles from the four samples.
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(Fig. 1), where the Cons were at the average and the Pros and Temptations were about a standard

deviation below average, forming an inverted bVQ shape.

3.1.4. Cluster 4

The fourth cluster was labeled dDisengaged 2T. A flat, slightly inverted bVQ shape, low scatter and low

level characterize this profile. The scores on all scales were about a standard deviation below average.

People in this group are smokers who report not being tempted to smoke and do not consider the Pros of

smoking important. However, they also do not view the Cons as being important.



Table 1

Means and standard deviations for the four clusters in the four samples for the pros, cons, and temptation scales

Sample 1 (N =400) Sample 2 (N =400) Sample 3 (N =316) Sample 4 (N =320)

Mean SD Mean SD Mean SD Mean SD

Pros

1. Immotive 57.78 5.14 57.60 6.17 61.10 5.49 60.35 6.23

2. Progressing 47.08 4.3 53.96 5.8 51.24 5.57 53.76 4.91

3. Disengaged 1 47.10 4.44 44.71 4.48 46.72 5.35 44.70 5.17

4. Disengaged 2 40.73 3.22 43.17 4.28 41.97 5.13 43.10 4.68

Cons

1. Immotive 48.25 6.75 42.70 4.70 49.15 8.19 48.46 8.30

2. Progressing 54.72 4.31 54.13 4.8 54.41 6.21 50.43 6.31

3. Disengaged 1 42.94 4.97 51.44 4.60 42.31 5.44 42.84 4.51

4. Disengaged 2 41.89 5.43 40.42 3.90 45.53 6.21 45.24 6.86

Temptation

1. Immotive 55.99 6.17 55.86 6.38 59.71 4.07 61.19 3.11

2. Progressing 48.04 6.55 54.52 5.58 52.23 5.34 51.02 5.33

3. Disengaged 1 51.24 5.16 45.58 5.58 49.04 6.51 52.89 3.98

4. Disengaged 2 39.03 6.04 43.74 8.28 36.66 5.88 40.49 6.69
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3.2. External validation: behavioral variables

Significant multivariate effects were found on the smoking behavior variables in all samples using

MANOVA (Sample 1, Wilk’s K=.897, pb .001; Sample 2, Wilk’s K=.904, pb .001; Sample 3, Wilk’s

K=.913, pb .001; Sample 4, Wilk’s K=.857, pb .001). A summary of the results is presented in Table 2.

These significant multivariate results were followed by two separate ANOVA’s. Results revealed that

the clusters differed significantly across all four samples on the number of cigarettes smoked per day

(Sample 1, F(3,384)=4.29, pb .05, g2= .032; Sample 2, F(3,383)=7.23, pb .05, g2= .054; Sample 3,

F(3,305)=4.01, pb .05, g2= .039; Sample 4, F(3,303)=6.24, pb .05, g2= .058). The variable was

characterized by small effect sizes. A post hoc Tukey test revealed that in all four samples participants in

the Immotives cluster smoked more cigarettes than people in the Disengaged 2 cluster. The means for the

other clusters positioned them in between these two extremes, but the differences were not significant.

Univariate ANOVA also indicated significant differences among clusters in the number of minutes

waited before the first cigarette in the morning (Sample 1, F(3,384)=13.46, pb .05, g2= .095; Sample 2,

F(3, 383) = 8.85, p b .05, g2 = .065; Sample 3, F(3, 305) =7.91, p b .05, g2 = .072; Sample 4,

F(3,303)=14.86, pb .05, g2= .128). The effect sizes for this variable were in the medium range. The

follow up Tukey tests revealed that the Immotives had the shortest waiting time while participants in the

Disengaged 2 cluster waited the longest before lighting their first cigarette of the day. These findings are

consistent with the results reported by Norman et al. (2000).

3.3. External validation: processes of change

A Multivariate Analysis of variance indicated significant multivariate effects for the 10 processes of

change in all four samples (Sample 1, Wilk’s k=.740, pb .001; Sample 2, Wilk’s k=.673, pb .001;



Table 2

Means, standard deviations and cluster differences for the smoking behavior items across four samples

Smoking

behavior by

cluster

Sample 1, df(3,384) Sample 2, df(3,383) Sample 3, df(3,305) Sample 4, df(3,303)

M SD Tukey

HSD

pattern

M SD Tukey

HSD

pattern

M SD Tukey

HSD

pattern

M SD Tukey

HSD

pattern

Cigarettes

per day

F=4.29*,

g2= .032
1N2=4 F =7.23*,

g2= .054

1N2=4=3 F =4.01*,

g2= .039

1=2N4 F =6.24*,

g2= .058

1=2=3N4

1. Immotive 24.4 16.1 27.8 18.5 26.0 18.5 25.2 9.7

2. Progressing 18.2 12.7 22.0 16.0 22.4 15.2 23.5 15.8

3. Disengaged 1 23.2 16.9 16.7 11.8 21.0 13.3 21.8 12.8

4. Disengaged 2 18.0 17.3 21.3 16.1 16.4 12.5 16.0 14.6

Minutes before

first cigarette

F=13.46*,

g2= .095
4=2N1=3 F =8.85*,

g2= .065

4=3N2=1 F =7.91*,

g2= .072

4N2N1;

4N3

F =14.86*,

g2= .128

4N3=2=1

1. Immotive 34.9 60.5 28.1 51.2 26.2 35.4 15.3 19.6

2. Progressing 193.2 144.8 41.9 58.1 67.0 94.4 36.8 50.6

3. Disengaged 1 45.2 44.8 83.4 128.2 56.1 80.6 53.9 81.1

4. Disengaged 2 120.2 160.1 80.7 115.9 110.2 160.0 106.0 135.1

*p b .05; 1 = Immotive, 2 = Progressing, 3 = Disengaged 1, and 4 = Disengaged 2.
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Sample 3, Wilk’s k=.693, pb .001; Sample 4, Wilk’s k=.797, pb .001). These descriptive statistics,

univariate F values and Tukey patterns for the four samples are presented in Table 3.

In the first sample follow up ANOVA indicated significant differences among clusters on seven of

the ten processes: (1) Consciousness Raising, F(3, 378)=14.78, p b .05, g2= .105; (2) Self-

Reevaluation, F(3,378)=20.73, pb .05, g2= .141; (3) Environmental Reevaluation, F(3,378)=5.05,

pb .05, g2= .039; (4) Dramatic Relief, F(3,378)=14.02, pb .05, g2= .10; (5) Social Liberation,

F(3,378)=5.38, pb .05, g2= .041; (6) Stimulus Control, F(3,378)=2.50, pb .05, g2= .019; and (7)

Reinforcement Management, F(3,378)=5.07, pb .05, g2= .039. The effect sizes ranged from medium

to high with the exception of the results for stimulus control, which had a small effect size. Across all

process that reached significance follow up Tukey tests revealed that participants in the Progressing

cluster are using the processes significantly more than participants in the Disengaged clusters. Some

variation in the patterns was detected, but in general Immotives and Progressing participants were using

the processes more actively than the ones in the two Disengaged clusters. No differences among

clusters were discovered in the utilization of the processes of Helping Relationship, Counter

Conditioning and Self-liberation.

In the second sample, significant differences among clusters were revealed for all but one of the

processes: (1) Consciousness Raising, F(3,381)=12.41, pb .05, g2= .089; (2) Self-Reevaluation,

F(3,381)=31.31, pb .05, g2= .198; (3) Environmental Reevaluation, F(3,381)=13.97, pb .05, g2= .099;
(4) Dramatic Relief, F(3,381)=20.78, pb .05, g2= .141; (5) Social Liberation, F(3,381)=8.82, pb .05,
g2= .065; (6) Counter Conditioning, F(3, 381)=4.32, p b .05, g2= .033; (7) Stimulus Control,

F(3,381)=8.75, pb .05, g2= .065; (8) Self-Liberation, F(3,381)=8.68, pb .05, g2= .064; and (9)

Reinforcement Management, F(3,381)=14.75, pb .05, g2= .104. As in the previous sample the effect

sizes ranged from medium to large. The follow up Tukey tests revealed a pattern similar to the one

described for the first sample with the single exception of Counter Conditioning, which was slightly



Table 3

Means, standard deviations and cluster differences for the processes of change across four samples

Processes of

change by

cluster

Sample 1, df(3,378) Sample 2, df(3,381) Sample 3, df(3,303) Sample 4, df(3,306)

M SD Tukey

HSD

pattern

M SD Tukey

HSD

pattern

M SD Tukey

HSD

pattern

M SD Tukey

HSD

pattern

Consciousness

raising

F=14.78*,

g2= .105

2N1N4=3 F =12.41*,

g2= .089

2=3N4,

2N1

F =11.22*,

g2= .100

2N1N3=4 F =5.69*,

g2= .053

2N4=3

1. Immotive 47.5 8.8 44.6 8.3 48.0 10.2 46.1 10.1

2. Progressing 50.5 7.8 49.7 10.3 51.7 9.4 48.9 9.1

3. Disengaged 1 42.8 6.7 47.1 9.2 44.9 7.8 43.6 7.9

4. Disengaged 2 44.0 8.7 42.4 7.2 43.3 9.2 45.0 8.5

Self-reevaluation F=20.73*,

g2= .141

2N1N3=4 F =31.31*,

g2= .198

2N3N4,

2N1

F =25.77*,

g2= .203

2N1N3=4 F =8.88*,

g2= .080

2N4=1=3

1. Immotive 45.9 9.3 42.0 7.9 46.1 10.4 43.6 8.9

2. Progressing 49.1 8.7 49.6 9.1 50.8 9.5 47.7 9.2

3. Disengaged 1 39.9 6.6 45.1 8.5 41.9 7.3 43.3 8.2

4. Disengaged 2 41.7 7.07 39.5 5.6 39.2 6.3 41.8 8.2

Environmental

reevaluation

F=5.05*,

g2= .039

2N3 F =13.97*,

g2= .099

2=3N1=4 F =8.31*,

g2= .076

2N1N3,

2N4

F =4.14*,

g2= .039

2N4=3

1. Immotive 48.6 9.3 45.0 8.4 49.1 10.2 46.5 9.7

2. Progressing 50.6 9.5 50.5 10.0 52.5 10.3 49.4 9.7

3. Disengaged 1 46.9 8.3 47.0 9.4 46.2 7.8 44.6 7.7

4. Disengaged 2 45.5 8.9 43.9 7.3 46.2 7.8 46.5 8.4

Dramatic relief F=14.02*,

g2= .100

2N1=3=4 F =20.78*,

g2= .141

2=3N1=4 F =10.15*,

g2= .091

2=1N3N4 F =4.99*,

g2= .047

2N4=1=3

1. Immotive 45.9 8.4 43.8 8.1 48.4 10.5 43.9 7.5

2. Progressing 50.8 8.6 50.4 9.4 50.3 9.7 47.9 9.0

3. Disengaged 1 43.1 7.4 48.1 8.8 45.5 8.0 43.4 7.5

4. Disengaged 2 44.1 7.5 45.5 8.0 44.7 8.7

Social liberation F=5.38*,

g2= .041

2=1=3N4 F =8.82*,

g2= .065

2=1N4,

2N3

F =9.00*,

g2= .082

1=2N3=4 F =1.15,

g2= .011

2=4=1=3

1. Immotive 49.4 10.5 49.2 10.4 51.9 10.5 47.6 12.3

2. Progressing 51.3 8.7 52.2 8.7 52.4 8.4 48.5 10.0

3. Disengaged 1 49.2 11.9 48.4 9.7 46.2 9.6 45.5 9.5

4. Disengaged 2 44.7 10.1 45.2 10.8 43.5 9.2 46.6 11.3

Helping

relationship

F=1.68,

g2= .013

2=3=4=1 F =2.39,

g2= .019

3=2=4=1 F =2.21,

g2= .021

2N4 F =2.76*,

g2= .026

2=4N3

1. Immotive 47.7 9.2 46.7 7.8 49.0 11.0 48.6 11.0

2. Progressing 50.6 9.8 49.5 10.2 50.9 9.6 50.0 9.7

3. Disengaged 1 48.5 10.1 50.1 10.4 48.6 9.7 45.6 8.8

4. Disengaged 2 48.3 9.1 47.7 10.5 46.5 10.0 49.6 10.1
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Processes of

change by

cluster

Sample 1, df(3,378) Sample 2, df(3,381) Sample 3, df(3,303) Sample 4, df(3,306)

M SD Tukey

HSD

pattern

M SD Tukey

HSD

pattern

M SD Tukey

HSD

pattern

M SD Tukey

HSD

pattern

Counter

conditioning

F=.467,

g2= .004

2=3=4=1 F =4.32*,

g2= .033

3N4=1 F =2.48,

g2= .024

2N1 F =4.77*,

g2= .045

4=2N1

1. Immotive 47.0 9.4 45.6 9.4 45.7 11.4 43.4 9.3

2. Progressing 48.5 8.8 48.4 9.6 50.3 11.5 48.5 9.7

3. Disengaged 1 47.6 10.1 50.2 10.4 48.5 9.2 46.3 9.1

4. Disengaged 2 47.6 8.6 46.1 8.9 47.8 11.2 49.3 8.7

Stimulus control F=2.50*,

g2= .019

2N3 F =8.75*,

g2= .065

2=3N1=4 F =1.31,

g2= .013

2=3=1=4 F =2.72*,

g2= .026

2N3

1. Immotive 47.5 8.5 44.8 4.0 47.7 9.5 46.1 5.6

2. Progressing 49.5 9.1 48.2 7.9 49.4 11.1 48.7 9.7

3. Disengaged 1 45.9 9.8 47.3 7.0 47.9 8.1 45.5 5.2

4. Disengaged 2 47.9 6.6 44.7 4.0 46.3 6.7 46.7 7.3

Self-liberation F=1.52,

g2= .012

F =8.68*,

g2= .064

2=3N1=4 F =6.63*,

g2= .062

2N1=3=4 F =1.98,

g2= .019

2=4=1=3

1. Immotive 44.1 9.8 42.0 9.0 43.9 10.3 43.3 10.5

2. Progressing 46.5 9.9 47.5 9.9 48.9 9.3 46.1 9.2

3. Disengaged 1 44.6 10.1 46.0 8.5 43.8 8.5 43.2 9.4

4. Disengaged 2 43.4 9.2 42.5 9.2 43.5 9.2 45.9 8.9

Reinforcement

management

F=5.07*,

g2= .039

2N3=4 F =14.75*,

g2= .104

2N3N4,

2N1

F =5.37*,

g2= .051

1=2N3=4 F =7.05*,

g2= .065

2N4N3,

1N3

1. Immotive 49.0 9.3 46.1 7.2 49.5 10.3 48.4 9.8

2. Progressing 52.3 10.2 52.8 11.0 49.3 10.1 49.8 9.7

3. Disengaged 1 47.9 8.0 49.1 9.6 45.7 6.4 43.7 3.6

4. Disengaged 2 46.9 8.4 45.5 7.2 45.0 6.3 46.6 8.2

*p b .05; 1 = Immotive, 2 = Progressing, 3 = Disengaged 1, and 4 = Disengaged 2.

Table 3 (continued)
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more widely used by participants in the Disengaged 1 cluster than the other clusters. In this sample only

the results for Helping Relationships failed to reach significance.

In the third sample ANOVA demonstrated differences among clusters on the following seven processes:

(1) Consciousness Raising, F(3,303)=11.22, pb .05, g2= .10; (2) Self-Reevaluation, F(3,303)=25.77,
pb .05, g2= .203; (3) Environmental Reevaluation, F(3,303)=8.31, pb .05, g2= .076; (4) Dramatic Relief,

F(3,303)=10.15, pb .05, g2= .091; (5) Social Liberation, F(3,303)=9.00, pb .05, g2= .082; (6) Self-
Liberation, F(3,303)=6.63, pb .05, g2= .062; and (7) Reinforcement Management, F(3,303)=5.37,

pb .05, g2= .051. Once again the effect sizes were in the medium to large range. Participants in the

Progressing cluster used the processes the most and participants in the two Disengaged clusters used the

processes the least. No significant results were obtained for Stimulus Control, Helping Relationship and

Counter Conditioning.

The results from the univariate ANOVA’s in the fourth sample revealed significant differences in the

use of eight of the processes: (1) Consciousness Raising, F(3,306)=5.69, pb .05, g2= .053; (2) Self-
Reevaluation, F(3,306)=8.88, pb .05, g2= .080; (3) Environmental Reevaluation, F(3,306)=4.14,
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pb .05, g2= .039; (4) Dramatic Relief, F(3,306)=4.99, pb .05, g2= .047; (5) Helping Relationship,

F(3,306)=2.76, pb .05, g2= .026; (6) Counter Conditioning, F(3,306)=4.77, pb .05, g2= .045; (7)

Stimulus Control, F(3,306)=2.72, pb .05, g2= .026 and (8) Reinforcement Management, F(3,306)=

7.05, pb .05, g2= .065. As in the previous samples the effect sizes were in the medium range.

Participants in the Progressing cluster used the processes the most and participants in the two

Disengaged clusters used the processes the least. Counter conditioning was the only exception, in which

participants in the Disengaged 2 cluster were using the processes the most. Social liberation and Self-

Liberation failed to reach significance in this sample.
4. Discussion

The main finding of this study is the replication of cluster subtypes within the Precontemplation

stage of change reported by Norman et al. (2000). In addition these results replicated three of the

clusters in Precontemplation reported by Dijkastra and De Vries (2000). These results seem to support

the authors’ conclusion that some cultural differences may be accountable for the existence of specific

clusters of unmotivated smokers in European samples that do not emerge in American samples. One

reason for the existence of this difference could be the stronger social pressure to quit characteristic for

the United States.

Cluster analyses replication with a different sample is an important step in the research process. The

current study matched cluster solution patterns across four randomly drawn samples of a large

representative study. The existence of cluster subtypes within any of the stages of change is important as

it allows for more precise tailoring of interventions. The understanding of cluster subtypes within the

Precontemplation stage is of particular interest, because it would allow for more precise and targeted

interventions within the stage that traditionally present the most serious challenge for behavior change.

Classification into different cluster subtypes within the Precontemplation stage suggests that the main

reason for this resistance to change can have various sources. In the current study, four separate clusters

were replicated.

The most stable cluster was the Immotive cluster which has the profile of classic Precontemplator

with high Pros and Temptations to smoke and low Cons. The main intervention strategy for these

participants should aim to increase the Cons of smoking and teach effective strategies to deal with

Temptations. Participants in the Progressing cluster are a step ahead, since for them the Cons and Pros of

smoking are at similar levels. This leads to a cognitive dissonance caused by the equal levels of the Pros

and the Cons, complicated by the rather high level of Temptations. Intervention efforts need to focus on

reducing the Pros and training in temptation resistance. The cluster profile was somewhat less stable than

the Immotives, with more expressed scatter in one of the samples.

The two Disengaged clusters also replicated the results of the study by Norman et al. (2000). The

cluster labeled Disengaged 2 had a very stable pattern across all samples, allowing the conclusion that it

represents smokers for whom neither the Pros and Cons nor the Temptations are perceived as important.

This pattern differed from the Disengaged 1 cluster, which demonstrated high levels of Temptations in

three of the samples. The Disengaged clusters are rather challenging from an intervention standpoint

since participants in these clusters are not very involved with their smoking. Interventions could focus on

efforts to increase the Cons of smoking and clarification of the damages that occasional smoking can

bring.
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External validation results supported the validity of four clusters. When the processes of change

were used, results indicated that people in the Progressing cluster usually used the processes the most

and participants in the two Disengaged clusters used the processes the least. This observation is

consistent with the results reported by Norman et al. (2000). Also as a replication of previous findings

(Norman et al., 2000) the experiential processes of Consciousness Raising, Self-Reevaluation and

Dramatic Relief had effect size greater than half a standard deviation (medium to large effect sizes

(Cohen, 1988)) across all four samples. In the current study such high effect size was also detected for

Reinforcement Management in three of the samples. Again consistent with previous reports that the

magnitude of cluster differences for the remaining processes were weaker, varying from small to

medium effect size.

External validation was also provided by the two smoking variables. People in the Immotive cluster

smoked the largest number cigarettes per day. Participants in the Disengaged 2 cluster waited the longest

before they lighted the first cigarette of the day. Exactly the same pattern of finding was reported by

Norman et al. (2000). Such close replication provides strong evidence for the existence and stable

presence of these clusters within the Precontemplation stage. Not only similar profiles across the selected

for cluster analysis variables emerge, but the differences in process use and behavioral patterns across the

two studies are remarkable.

It needs to be pointed out that the presence of these subtypes is considered a complementary rather

than competing classification of smokers that can provide an additional level for tailoring of

interventions. Compared to individual tailoring, interventions based on the cluster subtypes could be

more cost-effective, while at the same time providing more specific information than programs

tailored only on the stages of change variable. This more detailed level of tailoring may be especially

important for Precontemplators, since they are the group that is most resistant to change. Finally,

while this replication of the cluster subtypes within Precontemplation increases the confidence in their

presence and utility for smoking interventions, prospective studies demonstrating the relationship

between cluster changes in behavior at later time points would provide even stronger support.

4.1. Limitations

This study has the inherent limitation of the method used. Cluster analysis is an exploratory procedure

and the final solution depends to some extent on the interpretation of the researcher. This fact

underscores the importance of independent replications of previous findings, which can increase the

confidence in the results.

Another limitation of the study is that it focuses on a single stage. The reason for this decision was the

large number of replications (four) and the extensive external validity. Corresponding analyses for the

Contemplation and Preparation stages of change will be presented in separate research reports

(Anatchkova et al., 2005, 2006).
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