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Fava, Norman & Redding, 1998) has been widely used by researchers to provide both an
increased understanding of how behavior change occurs and to help facilitate the process of
behavior change. Although the TTM has been studied across a range of behaviors (Prochaska
et al., 1994), its initial development was mma’ﬂy within the area of smoking cessation.
Successful behavioral interventions based on the TTM were also initially developed in the
area of smoking cessation {Prochaska, DiClemente, Velicer, & Rossi, 993 P“o L ska,
Velicer, Fava, Rossi, & Tsoh, in press; Prochaska et al, 2001; Vel
Laforge, & Rossi, 1999).
Much of the work to date within smocking cessaticn has been dom—; Wwith
white populations of average sociceconomic status. It is also i
applicability of the TTM as applied ¢ o s*:..@‘;izg cessation for
with respect to both ethnicity and sociceconomic status. Recent
cessation has begun to extend the ap p? cation of the TTM for sn-@k‘iz;g cessation to special
populations, such as gsco‘ nt sm oke s {Ruggiero, Tsoh, Everett, Fava, & Guise, 2000). This
current study examines the TTM fo cessation on another S‘oec;al aopulaﬁm namely
s
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M fo smokmg i,
an ethnically diverse, lower socioeconomic group of parents o
This group is especially important because it has been fouzid that exposure o passive
smoke is significantly more likely among children of lower sociceconomic status compared
to those with high socioeconomic staﬁ,s ’Manmao Siegel, Hu , Rose, & Etzel, %996)
ing 1 ‘i h thzsk Uonaiat;o 5533601 ally import
Lesi;/:ed

The TTM uses the SOCs as an organizing framework. People are classified by their readiness
to quitinto one of five stages of change for smoking cessation {DiClemente st al., 19 i
Prochaska, Rossi, & Snow, 1992): Precontemplation (PC), Contemplation (C),
(PR), Action (A), and Maintenance (M). Precontemplators are smoking and not i
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quit smoking in the next 6 months. Contemplators are smoking but are considering quitting in
the next 6 months. Peopie in the ‘*‘eparauo;w stage are smoking but are planning to quit smoking
in the next 30 days and have made a previous quit attempt. People in the Action and

f\/famteaance stages have quit smoking, with those in Action having quit within the last
6 months. These stages have been shown to have predictable relationships with other TTM
measures such as Processes of C}a“}ge Decisional Balance, and Temptation to Smoke
(DiClemente et al., 1991; Fava, Velicer, & Prochaska, 1995; Prochaska & DiClemente, 1983).

7

1.3. Decisional Balance and Temptation scales

The dependent variable dimension {Velicer, Rossi, Prochaska & DiClemente, 1996) includes
a series of ii.te.rmed ate outcome measures, including the D”—f“i“éoﬁai Balance (Velicer,
DiClemente, Prochaska & Brandenberg, 1985), the Situational Temptation scales (Velices,
DiClemente, Rossi & Prochaska, 1990), and measures of the 'éargetaeaavzow Typical theories of
change involve only a single univariate outcome measure of success, often discrete. Point

prevalent suol’ing cessation (Velicer et al., 1992} is an example from smo%{mg cessation
research. Such measures have low power, i.e., limited ability to detect change and are not
sensitive to the whole continuum of change. I contrast, the TTM proposes a set of constructs
that form a multivariate outcome space and includes measures that are sensitive to progress
through ai.l tages and can thus be important complements to discrete cessat noutcomes. These
1 Decisional Ralan le, _-y?a&gozw and the

i . iel is f{;LOVzdéu elsewher

1.4. Processes of Change

The TTM also includes a series of independent variables, the Processes of Change
(Prochaska, Velicer, DiClemente, & Fava, 1988). The Processes of Change represent strategies
for changing one’s behavior. The 10 Processes of Change for smoking cessation have a
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correlated higher order factor structure and measure change processes that represent two broad
dimensions, experiential and behavioral (Prochaska et al.,, 1988). Experiential processes
include consciousness raising, dramatic relief, em/lrommcntai reevaluation, self-reevaluation,
and social liberation. Behavioral processes include stimulus control, counter-conditioning,
reinforcement management, self-liberation, and helping relationships.

1.5. Developing quantitative predictions

e s
baseline assessment into one of the first three SOCs: Prec
izeoaa—au on. Separate analyses o
independent grouping variable. The
mpiatsom subscales, and six of the 10 Processe
ariables. In addition to the tests of significance, a series of a pri
for each analysis where the goal was to verify the pr 1
dependent variables.
Aa emphasis was placed on the magnitude of the

!
=
(@]
o
(¢}
“
@]
=3
o
o U
ja5]
o B
=
O

Iy

statistically significant differences. This represents a shi S 1
sim'f icance tests (Cohen, 19%94). However, siﬁnéﬁcaﬂce iesis are reported. All effect sizes
were calculated as Omega squared {u 3,8 i

{Maxweil amp, & Aavey EOSe} Gzz

sffect size

SiZ& 1

abo

effe

ordinal sciem In this study, using I
empirical studies, quantitative ““edicife ns are a major focus. This is not to say :

claims are not aLso important, but that c;@amm,at ve claims can be realistic goals in many
domains of psychology. Velicer, Norman, Fava, and Prochaska (1999) present an example of
employing quantitative predictions with the TTM for studying stage movement across time.

1.6. Cross-sectional studies of stage relationships

The predictions of the effect size are based on the hypothesized relationships expected
based on the TTM and the effect sizes reported in previous studies. Three recent studies have
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specifically investigated the relationships between the TTM constructs and the SOCs in a

variety of samples. DiClemente et al. (1991) utilized a volunteer sample from Texas and
Rhode Island. Fava et al. (1995) recruited a representative sample of smokers from Rhode
Island. Borland, Segan, and Velicer p press) reported on the TTM applied to a random
sample from Victoria, Australia. These three s mdses all found support for the predicted stage
differences on the TTM constructs. For Decisional BRalance, DiClemente et al. found that Pros
of smoking significantly decreased and 1_ Cons of smoking significantly increased across
SOC. While Fava et al. and Borland et a (én p;ress} confirmed the significant increase in
Cons of smoking across SOC, they found no significant differences for Pros. Both

S
DiCEemeﬂte et al. and Fava et al. found th tT ptations decreased across SOC. In addition,
Fava et al. showed that all 10 'E‘rofesses of Cda nge showed mg:nzs.cant increases across the
SCC in a representative sampie of smokers. Both 6xge-wm1al and behavioral processes were

found to rise as one moves {hio . lemente et al. and Borland st al. (in press)
found similar pattcms for the maj ity of ocesses of Caaﬂc Bstimates of effect size are

the DiCler

available for both the

1.7. Current study

This study attempted to of
ethnically diverse san of
intervention study (G 1 nd

< UL

had a mean ag

D 1“

iéi% Hispanic, and
iy 20% of the sample
v, 94% of

‘L».)

-eporting more than 12 years o -educa ion. ﬁz‘ e to the natu cervention stud

the sample were smokers, with only 6% recent quitters. Due to the small number Ff former

smokers, they are excluded from further analyses. A complete list of demographic informa-
s

! The estimates of effect size for the DiClemente et al. paper were obtained directly from the authors. Although
included in the original manuscript, they were deleted by editorial direction from the published paper.
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Table |

Bascline demographic and smoking history characteristics of the project KISS sample

Variable Mean or %
Age (years) 28.4 (7.5)
Education (years) 11.3 (2.9)
Employed (% yes) 24.6
Gender (% female) 914
Marital status (%): single parent 495

Race/lethinicity (%)

White 45.4
Black 18.6
Hispanic 214
Other i3.6

Smoking history

Nicotine dependent (%)

Smoking rate (cigarettes/day) (mean)
Years smoked (mean)

Quit attempts in past year (mean)
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Household characteristics

No. of smekers in houschold {%6)
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No. of people in home {mean)
No. of rooms in home {mean)
Months
No. children with asthma {mean)

"

in home {mean)
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Standard deviations appear in parentheses

he current study used
oc“as xd 3991 d

been shown to have Good 16‘i8.biif.‘y and vahdi‘ty (Fava et a 2. 1991, 1995}.

2.2.2. Temptation to Smoke
The St uaiioma? Temptation inventory, originally de‘veiopeﬁ by DiClemente, Prochaska,
and Gibemm (1 985) a'nd further fedwed by Dom Vehce; eta ( 990) and Lu':wa et al (109

L )
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form that consists of three subscales measured by three items each: Positive/Social, Negative/
Affective, and Habit/Addictive (Fava et al., 1991; Velicer et al., 1990). It has been shown &
have good reliabiiify and validity {Fava et al !90 , 1995},

2.2 3 PT”OC”SSQS of Change

the process of beaa\/ior Change (Piocnaska et ai‘, -988). Five subscales zepresem experiential
processes of change: Consciousness Raising, Environmental Reevaluation, Self-reevaluati
Social Liberation, and Dramatic Relief. The thef five subscales represent behavioral
processes: Helping Relationship, Self-liberation, Counter-conditioning, Reinforcement Man-

agement, and Stimulus Control. This study used 12 items from the 20-item short form (Fava
et al., 1991). This short inventory has been found to be bot ei able and valid (Fava ef al.
I'e)

1995). Due to survey length and time limitations only six f i 0 processes were measus
Consciousness %\aisiﬂg, Dramatic Relief, Self-reevaluation, Co ui@i—conditioninc Self-ii
1

ation, and Stimulus Control. The processes were chosen based on the Fava et al. (1995) study
that found these six processes to account for the greatest variance among current smokers,
hose in Precontemplation, C ontemplation, and Preparation. Thus, these processes were felt to

£

ave the most promise for intervention purposes across both the e.xpeﬁentiaé_ and behavioral
process domain.

[

2.3. Procedure

Subjects S
and the two L@eczsmzﬁai Bawqce bcales, three Si
of Change scales were the dependent variables. The d
Precontemplation, 42.3% in Cont ﬂp‘am"s and 32.3% 1 ??6”‘31&110"&

The 11 TTM scales were first investigated for internal consistency. Coefficient alphas for
the six Processes of Change cons tmms were acceptable for two-item scales and ranged from
60 to .75 with a mean of .66. Coefficient alphas for the Temptations subscales were .75 for
Negative/Affective, .71 for Habit/Addictive, and .41 for Positive/Social. The alpha value for
the Positive/Social subscale was much lower than previously reported. Coefficient alphas

£,

for the three-item Decisional Balance subscales were .67 for the Pros of smoking and .52 for

[
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the Cons of smoking. The homogenous nature o
attenuated values of the coefficient alpha than hav
stages of change. Coefficient alphas for aﬂ subsc
subscales are reported in Ta ble 2.

A multivariate analysis of variance festing for stage differences, including all 11 TTM
constructs, was significant, Wilks lamda=0.64, 7(22,420)=4.49, P<.001. Follow-up
ANOVAs were conducted on all individual TTM subscales, and effect sizes were calculated.

Results indicate significant stage differences for two of the five TTM subscales for
Decisional Balance and Temptations (see Table 3). Among these subscales, only the Cons and
Necadve/ Affect scaies showed significant stage differences. fo& hoc analyses indicate tha

the sample (all smokers) resulted in more
e been fo nd with samples representing all
ales along with the correlations between

,.Q

"3

e
D

(Ar

mplation and Preparation

ee ::iy siages of cﬂange

he Pros remain co.lstaz_t T nd Cons occurs betweeﬂ ﬁhc \,oraemmauc;w
and Preparation stages, which replicates previous studies. The effect size was expected to be
zero for the Plos scale and of medium size for the ] th predictions were

confirmed. For the Negative/Affective Temptations scale, the only sig ficant stage daf*"e_ nce
was a decrease between Contemplation and Preparation. However, looking at Fig. 1, the

¢ scales shows an increase between Precontemplation and Contemplation

At}

then a decrease to Preparation with an overall decrease bei‘afeeu Precontemplation and

Prer ion. The effact S dicted o | 1ail for these three scale atl liction

rrepara . The effect size was DIeL gicted 10 be smail 1or these three scales and that pi@d;vm{h;
| for ail three scales.

Table 2

Reliability of the TTM measures

TTM subscale Mean Standard deviation Coefficient alpha  Interscale correlations

Decisional Balance £ros

Pros 8.69  3.01 0.67 -

Cons 878 3.1 52 G -

Tempiations

Positive/Social 2.58 0.41

Negative/Affective 2.77 0.75

HabivAddictive 3.48 0.71

Behavioral processes sC CC

Stimulus Control 331 195 0.62 -

Counter-conditioning 453 2.19 0.70 38% -

Self-liberation 6.41 241 0.75 19% A40*

Experiental processes CR DR

Consciousness Raising  5.60  2.17 0.60 -

Dramatic Relief 547 230 0.66 58* -

Sclf-reevaluation 525 227 0.63 51% A48%

* P<.001.
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Table 3
Decisional Balance, Temptations, and Processes of Change by SOCs for smoking

SOC

pC C PR Fwvalue Tukey HSD Expected Effect size observed
Decisional Balance (N=275)
Pros Mean 50.1 50.1 498 0.02 None 0.00

S.D. 9.9 106 93

Cons Mean 44.8 50.9 532 1538%* PC<C,PR Medium 0.101

SD. 93 9.6 101

Situational Temprations (N=233)

Habit Strength Mean 50.1 52.0 484 3.00 Small 0.025
SD. 162 90 105

Negative/Affect Mean 500 52.7 481 516 C>PR Small 0.043
S.D. 35 92 100

Positive/Social Mean 495 51.0 489 1.94 Small 0.017
S.D. 9.1 9.5 102

Processes of Change (N=276)

Consciousness Raising Mean 437 50.1 542 2570%% PC<C<PR Medium 0.158
S.D. g4 93 97

Dramatic Relief Mean 443 351.0 53.0 17.63%% PC<C<PR Medium 0.114
S.D. 9.7 97 9.1

Self-resvaluation Mean 42.1 351.7 541 39.11%% PC<C, PR Large 0.221
S.D 73 93 95

Stimulus Control Mean 453 49.0 343 PC<C<PR 0.127
S.D. 49 84 121

Counter-conditioning  Mean 464 484 340 15.09% 0.099
S.D. 7.6 85 114

Self-liberatior Mean 442 502 537 21.06%% 0.133
S.D. 85 9.8 8%

post hoc analyses ar ¢ P<.035 level

0CEsses
Post hoc analyse
g The pattern was th
lower than Co Jl@l‘.’llﬂ&d@ﬂ a«ad CGn emplation was SLg,n!ﬁ
processes. The two exceptions were Self-reevaluation, where ziﬂe Contemplation—Preparation

comparison di d not reach significance, and Couateaﬂcondi‘zm ing, where the Precontempla-
tion—Contemplation comparison did not reach significance. Fig. 1 illustrates these linear
increases for the experiential and behavioral processes of change across the stages of change.
The effect size was predicted to be medium for Consciousness Raising, Dramatic Relief,
Stimulus Control, and Counter-conditioning, and large for Self-reevaluation and Self-
liberation. The predictions were confirmed for all six processes.
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Decisional Balance Scales Temptation Scales
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ig. 1. Decisional Balance, Temptation, and experiential and behavioral process scales across

E

A multivariate analysis of variance also showed significant stage of change differences
for smoking behavior and smoking history measures, Wilks lamda=0.89, 7(8,508)=3.95
P<.001. These measures include: number of cigarettes smoked per day, minutes to
cigarette, number of previous quit attempts in the last year, and age at initiation o
smoking. Table 4 gives individual ANOVA results for these measures. The number of
quit attempts in the last year and number of cigareties smoked per day both showed
significant stage differences, F(2,257)=11.86, P<.001 and F(2,257)=4.34, P<.05,
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Table 4
Smoking behavior and smoking history measures by SOCs
SOC
PC C PR Fvalue Tukey HSD Effect size
Cigarettes per day Mean 13.9 15.7 ii.8 4.34% C>PR 0.025
S.D. 9.3 9.5 8.5
Minutes to st cigarctte of day ~ Mean  48.5 42.6 62.5 1.47 0.004
S.D. 62.4 78.5 95.8
Quit atternpts in past year Mean 1.2 0.8 2.5 i1 0.077
S.D. 3.8 i3 2.5
Age at initiation of smoking Mean 15.9 6.4 i7.2 7 0.005
S.D. 33 52 4.3
Significant Tukey post hoc analyses are listed at the 2<.035 level

* P<.05.

¢ analyses show that ”\,O‘.\eflpiﬁio s smoke significantly
& ay than those in Preparation, while those in ?rep
significantly higher number of quif attempts in the Dast year than both E’s:
. ;
nd

@]
By
O
R
aQ
vl
i~y
[¢3
oo -
e
wy
]
a
b=t
(o O

'“os Mi STPO{ii g higher than Cons for Prec

o

oe cesses mfum nge also showed

represe Lat ive 383 npies. Liowewa our sa»ﬁp has 2 largPr roportion o
plation and Preparation. This Poud be due to the character
the participants being women w:th young children.

The Temptations measures in our sample also showed differences from previous studies.
There was not a linear devhne across the stages as usually found for Situational Temptations
scales due to the Contemplators having higher scores than those in Precontemplation.
However, there was an overall decrease from Precontemplation to Preparation and the overall
effect sizes replicated previous studies
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The finding of similar patterns across SOC as found in previous studies, and the strength of
those effects support the extension of the TTM measures to an ethnically diverse, low-income
sample. Future studies need to compare outcomes of TTM-based interventions on similar
populations to further confirm the extension of the TTM to emmcally diverse sampies.
Additionally, the TTM could be extended to measure stage of re €ss io reduce children’s
exposure to passive smoke, which was the overall goal of the intervention for this sample.

This study is only the first step in understanding the pos%;bl utility of the TTM for such
diverse samples
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