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The Processes of Change are the cognitions, behawofs and emotions that people employ to change their
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The importance of adolescent smoking ces
long been recognized. Among aduits who hav

sation to prevent smoking related diseases and death has
& ever smoked Gadv 82% tried their first cigarette before
the age of 18 (US Department of Health and Human Services, 94)? ané it is estémateé ‘ihat ah:;os’c one
half of current adolescent smokers who cont
disease (US Department of Health and Human Scmcw QGO{}) Qmokuw rates for orad 9 & ough
have declined in recent years artez a pea&c n 1997. While recent improvements are encouraging, “;‘e‘y
represent a regaining of the ground lost in the early 1990s, and to uate smommg rates remain i
high at approximately 27% for ?7‘ 1 Jol
fact, Tor most adolescent subgroups,
People 2010 target criteria (US Depa
Adolescent smoking cessati
infancy. The currently available data
and is characterized by little succe
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methodo inadequaszes
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1999). Usuall /; ih Many {}

research area, including th
measures.

To date, most rentions for adolesce
have not been azim ed to adolescents {
psychologi c%’ﬁl and physical chang

masnres dex c,ui* QZOK‘”S
viers ueASW"

Change describing diffes
o ‘nposea of the processes of d ange that

on {Velicer, Rossi, Prochaska, & Di
Dec sional Balance hve%‘a’{m’y (Velicer, D_%Cée
Efficacy or Situational Temptations Inventory {:‘ .
Of these ﬂn‘ee mensions, the processes of ¢ 3) is the dimension that has
received the least attention. The Processes represent tvoua} and behavioral stra :
changing one’s behavior. The ten Processes have an hierarchical structure with ten primary factors ai d
two higher order factor that represent two broad dimensions, experiential and behavioral (Prochaska e
al., 1988). Behavioral processes include Stimulus Control, Counter Conditioning, Reimoicemem
Management, Self Liberation, and Helping Relationships. Experiential processes include Consciousness
Raising, Dramatic Relief, Environmental Reevaluation, Self-reevaluation, and Social Liberation.
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The original processes of change
focused on adult smoking cessation.
been developed (Fava, Rossi, '\/’eﬁcez
Available information about the short form, howwez, is hmiied.

The goal of the current study was to evaluate the ps ychometric properties of th
mventory for smoking cessation in a large representative sample of adolesce
provide information about the appropriateness of the measure for adolescex

information about the short form of the measure

The sample was a subset ofa
wh@ completefi a com;:u*& L/aSUd ex]

3.3. Measures

3.3.1. Current smoking status

To distinguish between smokers, non-smokers, and ex-smokers, participants were asked two
questions, where the second guestion served fo verify the students’ responses to the first question. First,
they were asked: “Have you ever smoked a cigarette?” The four possible answer choices were (1) “No,
have never smoked even one cigarette”, (2) “Yes, a few times, but never weekly”, (3) “Yes, T used to
smoke weekly or more but quit®, and (4) “Yes, I smoke right now”. The verifying follow-up question
was: “Which of these statements best describes your smoking now?” The four possible answer choices
were (1) “T have never smoked cigarettes”, (2) “I have tried smoking a few times but do not smoke now”,

(3) “T used o smoke regularly, but I quit”’, and (4) “T am a smoker”. Participants who indicated having

-
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regularly smoked in the past or being a regular current smoker (i.e., answer choices 3 and 4 for the two

L=

questions, respectively) were included in the present sample.

3.3.2. Stages of change

\n algorithm of two to three items was used to determine the participants’ stage of change for smoking
cessation, consistent with algori "i 1ms developed for adults (DiClemente et al., 19 'i; Jehcez a

Rossi, & Snow, 1992). The first two questions pertained to the participants’ intentio
Participants were first asked whe*hez they intended to quit within the next nf\-m‘ns (
3 \ i
G L} 1

vhether they im:.Med to quit within the next 30 days (Question 2] th
cl

partimpam quit attempts within the past year. Stage

£

he
hange was c&assiﬁed as

!»-‘(7

Were ruaced mto the Precontemplation stage if they were not considering quitting
months; (2) participants were placed into the Contemplation stage if they intended to quit smo
the next 6 months or intended to quit smoking within the next 30 days without a prior quit at

2\

3
past year; (3) participants were placed into the P c«xeparatzo y stage if they i
the next 30 days and had made a pmof quit attempt wﬁ ﬂ e pa ‘5} ear; {4) @a.mcipams wer
the Action stage 6 1
were placed into

3.3.3. Processes of change for smoking cessation
The measure corsmex of 20 items to assess the participants’ use o

ranging ﬁ‘om Le‘vez" é;o very ozteﬁ .

4.1 Internal validity

et
B
99}
o
s
et
0

The structural equation modeling software package EQS 6. v and Wu, 20 ”3) was used to fit
the hypothesized confirmatory factor analysis model {?zg. 1} to the sample of 798 adolescents.
Cronbach’s (1651) Coefficient Aipha was calculated for each of the two item scales (see Table 1), Values
ranged from a low of 0.60 to a high of (.84 with most values in the low 0.70 to mid 0.80 range. These
reliability estimates are slightly lower than the reliability estimates reported previously for the four-item
processes of change scales for adults (Prochaska et al., 1988). They were acceptable given the fact that
they were based on two-item instead of four-item scales.

The model fit was very good with y*(159)=964.88, »>/df ratio=6.068, RMSEA= 0.08, and CFI
{(Bentler, 1990)= 0.92. All structural paths were statistically significant at the 0.05 level, and are

= {1



B.B. Hoeppner et al. / Addictive Behaviors xx (2003) xxx—xxx 5
| remember having read things about
uittin gsmokin ) <066 -
quiting g Consciousness
F'ihink about information I have read |_—== Raising i
about how to stop smoking 0.
| get upset when | hear or read about 0
X . V.77
ilinesses caused by smoking .
Dramatic Relief i
Wairings about healih fisks of | g™
. <08
smoking upset me 0'00
| consider the view that smoking
harms the environment m Experiential
T'slop 10 think that smoking polites |5 Reevaluation Processes R
the environment 0. - \
| find people changing in ways that \
make it easier for the non-smoker //N\
Social Liberation
| notice that many kids my age have A/{
chosen not to smoke 0. |
i
| am disappointed in myself because | 0> |
2 |
smoke ///*\ \
Self Reevaluation !
| get upset when ’I'think about my &/ﬁ/\_’/ 1
smoking !
0.93 |
I have someone who listens when [ 0 i
need to talk about my smokin Bk, I
: anout my g Helping i
| have someone | can count on when Relationships i
I'm having problems with smoking f
{
Ity to avoid kids who are smokers |« 0.7g /‘“‘“\ \o f
\Q\/«/ Stimulus Control A __,'j
I stay away from places that remind |, /6,54[ . ~— // \\ /
me of smoking B \é’\ i
When | am tempted to smoke, | think 060 - \\
about somathing else T Counter \ 0.88 \/ B/e;m /
| do something glse instead of '44'“/«5_/?>fm{\\iéjdmoilz?x //\ ~ io:e:siii/
smoking P 5 / S—
C0/
When | don't smoke | have more | 0.75 P
friends \\/ r\emorhcmcn\/ f\/
Management g /
I am more popular when | don't smoke //\ ,/
| promise myself | won't smoke /“‘”"“\
\ N
Self Liberation
I get upset when | think about my *//gf’\v’/
smoking 0.
Fig. 1. Structural equation model for the 20-item, 10-subscale smoking cessation processes of change scale for adolescents

represented in Fig. 1. The primary loadings were generally in the moderate (0.60 to 0.80) and high range
(more than 0.80). The loadings for the secondary structure were all in the high range. The average
absolute standardized residual (AASR) was 0.034, and the largest standardized residual was 0.162. The
disturbances for all latent factors were fixed at 1.00.
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Table 1

Means, standard deviations, and coefficient alphas for the processes of change scales

Process of change Stage of change Alpha

Precontem Contem Prepar Action Main
(N=268) (N=165) (N=99) (N=141) (N=123)

Consciousness raising Mean 2.09 2.89 2.96 3.05 3.36 0.729
(SD) (0.98) (1.oh (1.04) (1.21) (1.39)

Dramatic relief Mean 2.15 3.03 3.24 3.20 3.26 0.754
(SD) (1.035) (1.09) (1.05) (1.12) (1.48)

Environmental reevaluation Mean 1.99 2.84 2.94 3.15 3.57 0.828
(SD) (1.02) (1.11) (1.14) (1.27) (1.39)

Social liberation Mean 1.88 2.40 2.60 2.77 3.20 0.600
(SD) (0.87) (0.88) (6.99) (1.12) (1.23)

Self-reevaluation Mean 1.65 2.60 2.97 3.00 2.96 0.776
(SD) (0.89) (1.08 (1.19) (1.22) (1.53)

Helping relationships Mean 2.21 273 2.80 2.77 2.54 0.839
(SD) (1.28) (1.25) (1.34) (1.42) (1.60)

Stimulus control Mean 1.30 L72 1.99 2.27 2.80 0.804
(SD) (0.56) (0.86) (0.99) (1.25) (1.49)

Counter conditioning Mean 1.84 2.54 2.79 3.49 3.82 0.729
(SD) (0.86) (0.86) (0.86) (0.98) (1.26)

Reinforcement management Mean 1.54 1.78 2,15 2.57 3.25 0.815
{SD) {0.86) (0.89) (1.16) (1.31) (1.38)

Self liberation Mean 1.54 2.48 2.88 3.47 3.84 0.799
(SD) (0.76) (1.04) (L.11) (1.27) (1.22)

P A -
tar imnai

is differ in their use ¢

¢ avtermal va
the sxiemal va

ANOVA tests with follow-up Tukey tests for the 10 processes of change
f 2 } £

Process of change F-value i Tukey pattern

1. Experiential processes
Consciousness raising F(4,793)=37.5 16 PC<(C=P=A=M
Dramatic relief F(4,793)=36.3 16 PC<(C=P=A=M
Environmental reevaluation F(4,793)=48.80% .20 PC<C=P=A<M
Social liberation F(4,793)=44.51% 18 PC<C=P=A<M
Self-reevaluation F(4,793)=52.13% 21 PC<(C=P=A=M

11. Behavioral processes
Helping relationships F(4.793)=8.89* 04 PC<C=P=A=M
Stimulus control F(4,793)=55.86% 22 PC<C=P=A<M
Counter conditioning F(4,793)=123.32% 38 PC<C=P<A<M
Reinforcement management F(4,793)=62.98% .24 PC=C=P<A<M
Self liberation F{4,793)=68.46% 42 PC<C<P<A<M

* p<0.001.
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was conducted using the ten processes as the dependent variables and stage membership as the
grouping variable. These results showed that the combined dependent variables (i.e., the ten processes
of change) differed significar tly in their means by stage of change for smoking cessation based on
Wilks” Lambda (F(40,2974.69)=18.517, p<0.001). An ANOVA was performed on each of the 10
dependent variables and a Tukey test was used as a follow-up test for significant results. Tabie I
1ive stages

presents the means and standard deviations for each of the 10 processes across each of the
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significant differences between both Precontemplation and Contemplation and between Action and
Maintenance. For Counter Conditioning, ‘thew were significant differences between Precontemplation
and Contemplation, Preparation and Action and Action and Maintenance. For Reinforcement

Management, there were significant differences between Preparation and Action and Action and
E

Maintenance. Fig. 3 illustrates the pattern of differences for the ‘behavioral processes across the stages
of change.

n

. Discussion

Using a large representative sample of adolescent smokers and ex-smokers, this study validated the
ersi i cessamp

adolescent v
P rochaska et al,
and abbreviated scale.

The Coefficient Alphas were generally lower than reported for the 40-item adult versions. Tiﬁ,e ;efge

reported there was 0.69 to §.92 with most values above 0.30 while the 1‘aﬂge %eie Was O 6010 0 Wéﬁl
nosﬁ values above {) 70. This is largely expﬁained by the dif

4

he short form of the processes of change inventory for smoking
This evidence supports both the internal and external validity of

burden. Resear ci:e;“s ':/V“n‘s:mg
3 items per scale. There w
he original paper (P
I model from the original
wderlying structure of the pmcesses of chang
i v both adolescents and icws the 2
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Fig. 3. Behavioral processes of change utilization across stages of change.
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processes of change. Further, the 10 pro eg can be organized into five behavioval and five
experiential processes of change. The l between the 10 first order fﬂ nd 16 two
second order factors was generally highez in i (i lescent sample. The correlati befwge? the two
second order factors (behavioral and experiential prooeqsee) was also lngher in the adol escent
sampie {r»=0.93) than t’ne adult sample (r=0.77; (Prochaska et al., 1988)). This higher correlation
may simply reflect %11 fact that the two items selected were the ‘t ems having high loadings iﬂ the
adult sample and the i 1151@9 of items with low loadings se:'veé o) ieduce the path coefficients in
the structural part of dle model. Alternatively, it may reflect le 1 between expez:enuai
and behavioral processes among adolescent smokers Fumre research can uiié ss this issue more
clearly.

This adolescent version also exhibit .

The transtheoretical model would predicﬁ "Laf the utilization ¢
the stages of change, e.g., the average utilization of the processes "Dy adolescents in the ‘\,ozz’zem“'iaﬁozz
stage would be higher than that of aéo-escem’s in the Precontemplation stage. Large to very large effect
sizes were observed for 9 of the 10 processes and the paﬁem acmss the tag s supported the model.
Adolescents in the maintenance stage had the highest utiliz ilof processes, followed by
adolescents in the action, preparat tion, co“emp;a‘uon, and pf@ﬁ@'ﬁ"*m the theorized
order. Furthermore, the strength of the relatic ps between th 10 processes of
. behavior change

o

cﬁaﬂge and the stages of change underscore the impoitance of ’:1
process.

T3 A 3
Basedont
R

-appropriate tailored measures for smoking
lescent i/&rsim* o‘f the 13r@cesse@~01-f’haﬁ_ge scaie 1

lidated propriately adapted m
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