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ABSTRACT Introduction. The study was based on the model of stages of change, according to which people are 
classified into five stages: preconteplation, contemplation, preparation, action and maintenance, 
depending on the strategies/procedures they adopt towards exercise. 
Aim of the study. The aim of this study was a preliminary investigation of the validity of this ques-
tionnaire modified for the Greek population. 
Material & Methods. The sample consisted of 668 university Physical Education undergraduates. The 
instrument that was used was the Processes of Behavior Change Questionnaire. 
Results. The results of the exploratory factor analysis supported the factorial validity of the question-
naire. In all the processes of change statistically significant differences were found between individu-
als who exercised with a different frequency. As the results showed, in all cases, students who scored 
high in the processes of change, exercised more frequently, and students who scored low exercised 
more seldom (personal reevaluation, social liberation, stimulus control and consciousness raising). 
Conclusions. The results are supportive not only of the validity of the questionnaire, but also of the 
implication of the model of enhancement of exercise and physical activity in Greece.
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Introduction

Sedentary life is a  social phenomenon that tends to 
be a  major problem nowadays. In most developed coun-
tries, less than one half of the adult population participates 
in thirty-minute physical activities of moderate intensity, 
while 25% do not participate in any activity at all [1, 2]. The 
percentage of sedentary life increases in certain population 
categories such as older men, women, minorities and indi-
viduals in special populations [3]. Increase in physical activ-
ity can contribute to the prevention of many illnesses. When 
vital body functions such as breathing, cardiac function and 
blood circulation are downgraded because of insufficient 
activity various forms of illnesses develop such as cardiac 
problems, numerous forms of cancer, diabetes, stress, or 
depression [4, 5]. 

Social programs aiming at the prevention of serious ill-
nesses should take into consideration changes in the beha-
vior of individuals in order to attain the desirable results. 
A  lot of efforts to change unhealthy behaviors (smoking, 
obesity, lack of exercise) have been focused so far only on 
individuals who already had decided to change their behav-

iors. Therefore, the use of cognitive-behavioristic theoretical 
models is very important for the comprehension of different 
behaviors such as engagement in physical activity.

An important aspect of these cognitive-behavioris-
tic models constitutes crucial factors in the decision to 
exercise. For example, cognitive factors which facilitate 
the understanding of problems deriving from sedentary 
life may increase motivation to exercise [6]. The use of 
“Model of Stages” attempts to change people’s unhealthy 
behavior(s) [6].

The “Model of Stages” [7, 8] has contributed consider-
ably to the comprehension of “when”, “why” and “how” a per-
son can change unhealthy behaviors. This model indicates 
that the change in behavior is not simple [9]. Each stage is 
based on intentions related to the particular behavior to be 
changed. 

There are six stages of change: (1) Precontemplation: 
individuals do not intend to take action in the near future, 
i.e. in the next six months. (2) Contemplation: individuals 
intend to change their behavior in the next six months. (3) 
Preparation: individuals intend to take action in the imme-
diate future, usually the next month. (4) Action: individuals 
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have made specific modifications in their life-styles within 
the past six months. (5) Maintenance: individuals work on 
the gains of the Action stage and try to prevent relapse. (6) 
Termination: the period where the risk of reversion is elimi-
nated. 

The objective of this model is to explain how these 
stages lead towards a  healthy behavior. Ten processes 
including strategies and techniques which one can use to 
change behavior can be distinguished [10]: (a) Conscious-
ness Raising: increased awareness of causes and effects 
for a particular problem behavior; (b) Dramatic Relief: an 
increased emotional arousal followed by a reduced effect if 
appropriate action can be taken; (c) Environmental Reevalu-
ation: a combination of affective and cognitive assessments 
of how the presence or absence of a personal habit affects 
one’s social environment; (d) Self-Reevaluation: cognitive 
and affective assessments of one’s self image with and 
without a particular unhealthy behavior; (e) Social Libera-
tion: an increase in social opportunities; (f ) Counter Condi-
tioning: healthier substitutes for problematic behavior(s); 
(g) Helping Relationships: trusting, accepting and utilizing 
others’ support while attempting to change one’s problem-
atic behavior; (h) Reinforcement Management: change of 
conditions which control or maintain the problematic beha-
vior; (i) Self-Liberation: individuals’ commitment towards 
change; and, finally; (j) Stimulus Control: removing cues for 
unhealthy behavior(s) and adding prompts for a healthier 
lifestyle. 

As researchers indicate, these processes can be cat-
egorized in two dimensions: (1) Cognitive/Empirical (con-
sciousness raising, dramatic relief, environmental reevalua-
tion, self-reevaluation, social liberation); and (2) Behavioral/
Environmental (counter conditioning, helping relationships, 
reinforcement management, self-liberation, stimulus con-
trol) [11]. 

Studies in Greece indicated low percentages of individ-
uals/students involved in health behavior strategies from 
a  young age [12, 13, 14]. After a  circumstantial review of 
these studies, which included body mass index, task and 
ego orientation towards children’s motivation patterns, 
and children’s attitudes towards nutritional behaviors, the 
researchers decided that the use of yet another “instrument” 
could also provide additional contribution towards the solu-
tion of this problem. 

Aim of Study

The aim of this study was twofold: (a) to test the psy-
chometric properties of the questionnaire of Processes of 
Change in Exercise translated into Greek; and (b) to con-
tribute with the Processes of Change to the classification of 
Greek students at different stages of change, according to 
their frequency of exercise. 

Material and Methods

Subjects and procedure

The sample included 668 undergraduate Physical Edu-
cation students. More specifically, they were 340 men and 
328 women. Their mean age was 19.3 years (SD = 1.53). 

Processes of Change

The instrument that was used was the “Processes of 
Behavior Change” questionnaire [11]. The scale was trans-
lated into Greek using a back to back translation procedure 
from an earlier study [15]. More specifically, the question-
naire included the following factors: (1) consciousness rais-
ing, (2) dramatic relief, (3) environmental reevaluation, (4) 
counterconditioning, (5) social liberation, (6) self-liberation, 
(7) reinforcement management, (8) helping relationships, (9) 
self-reevaluation, and (10) stimulus control. Participants were 
supposed to give answers to 30 items, i.e. 3 for each factor. 
The researchers informed all subjects that their participa-
tion was completely voluntary and the individual responses 
would be held in strict confidence. The answers were given 
on a five-point Likert type scale from 1 (Absolutely Disagree) 
to 5 (Absolutely Agree).

Stages of Change

Initially the following definition was given to the sub-
jects: “Regular exercise is every physical activity planned 
in advance (jogging, aerobic exercise, relaxed run, bicycle, 
swimming, rowing, etc.) to improve physical fitness. Such 
activities can be taken up 3 up to 5 times per week, for 20 up 
to 60 minutes each. The physical activity does not need to be 
painful to be effective, but it should be done on a level that 
increases the frequency of breathing and produces sweat”. 
Then, in their answers to the question “Do you practice often, 
according to the definition?” the respondents selected one 
from the following answers: (“Yes, I have been doing it for 
a period longer than 6 months”, “Yes, I have been doing it for 
a period shorter than 6 months”, “No, but I have the inten-
tion to begin within the next 30 days”, “No, but I have the 
intention to begin within the next 6 months”, “No, and I do 
not have the intention to begin within the next 6 months”). 

Frequency of Exercise

Answers to two items were used to assess the frequency 
of exercise: “During the last month, how many times have 
you exercised intensely outside school curriculum (univer-
sity courses), for at least one hour each time?” (More than 
20, 15 to 20, 10 to 15, 5 to 10, 1 to 5, None); and “During 
the past 3  months, how many times have you exercised 
intensely outside school curriculum (university courses), for 
at least an hour each time?” (More than 40, 30 to 40, 20 to 
30, 10 to 20, 1 to 10, None). The cut-off point was indicated 
in an earlier study [15].

Results

Principal Component Analysis of processes of change

The principal component analysis of answers in the 
questionnaire of processes of change yielded six factors with 
eigenvalues higher than 1 that interpreted 63% of total vari-
ance (Table I). These six factors also emerged with on the 
screen plot. Because of the positive relation between the 
factors, direct oblimin rotation was used. Table I shows the 
pattern matrix results with the use of PASW 18.0 software 
package.

The first factor comprised “self-reevaluation” (Items 10, 
11, 12), “social liberation” (Items 13, 14, 15) and “stimulus 
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control” (Items 22, 23, 24, 25). The second factor comprised 
items suggesting “reinforcement management” (Items 28, 
29, 30) and “self-liberation” (Items 26, 27). The third factor 
included the items of “dramatic relief” (Items 4, 5, 6) and 
“environmental reevaluation” (Items 7, 8, 9). The fourth fac-
tor declared “helping relationships” (Items 19, 20, 21). The 
fifth factor indicated “counterconditioning” (Items 16, 17, 18). 
Finally, the sixth factor was named “consciousness raising” 
(Items 1, 2, 3). 

The reliability analysis showed that the internal consis-
tency of the six factors was at an acceptable level. Cronbach’s 
alpha for each scale amounted to (1) 0.93, (2) 0.79, (3) 0.82, 
(4) 0.81, (5) 0.76 and (6) 0.74, respectively (Table I). Based 
on these results six new variables were computed from the 
mean of the items of each factor. The means and standard 
deviations for these scales are presented in Table II. 

Discrimination of teams at different stages of change

The analysis showed that 58% of the participants were 
at the “Maintenance”, 15% at “Action”, 13% at “Preparation”, 
6% at “Contemplation” and 7% at “Precontemplation” stages. 

Discriminant analysis was used to examine the contri-
bution of the six scales of processes of change in the dis-
crimination of individuals that were at different stages of 
change. From the four resulting discriminant functions, the 
first was statistically significant (Wilks’ Λ = 0.73, χ2 = 101.00, 
p < 001), while the rest were not. For the first discriminant 
function the differences among the five groups which corre-
sponded to various stages of change satisfied the theoretical 
expectations. The centroid was –1.06 for the Precontempla-
tion group, –0.85 for the Contemplation group, –0.37 for the 
Preparation group, 0.11 for the Action group and 0.31 for 
the Maintenance group. In other words, the processes of 
change discriminated between the two groups that exer-
cised (Action, Maintenance) and the two groups who did not 
exercise (Precontemplation, Contemplation), while the Prep-
aration group, who were ready to exercise, was in between.

From the six scales, the first scale (self-reevaluation, 
social liberation and stimulus control) and the sixth (con-
sciousness raising) contributed to the discrimination. These 
scales had loadings of 0.86 and 0.71, while the loadings for 
the remaining four scales were less than 0.31. As it can be 
seen in Table III, the highest score of the scales was achieved 
by the individuals that were at the stage of Maintenance, 
followed by the individuals that were at the stages of Action 
and Preparation. Lower were the scores achieved by individ-
uals at the Contemplation stage, and the lowest scores were 
attained by the individuals at the Precontemplation stage.

Table I. Principal Component Analysis of Stages of Change Questionnaire

Loadings .h2

Item 1 2 3 4 5 6

1 0.65 0.67

2 0.60 0.66

3 0.67 0.51

4 0.41 0.30 0.50

5 0.56 0.66

6 0.33 0.41

7 0.88 0.79

8 0.81 0.71

9 0.70 0.65

10 0.76 0.71

11 0.83 0.75

12 0.75 0.81

13 0.50 0.44

14 0.33 0.59 0.58

15 0.77 0.46

16 0.39 0.55 0.61

17 0.27 0.42 0.64

18 0.59 0.62

19 0.89 0.82

20 0.83 0.80

21 0.80 0.68

22 0.70 0.61

23 0.56 0.58

24 0.75 0.60

25 0.63 0.59

26 0.35 0.34 0.55

27 0.43 0.72

28 0.70 0.60

29 0.75 0.67

30 0.65 0.60

Eigenvalue 10.33 10.60 11.3 11 12.16 7.61

% variance 
explained

10.33 10.60 11.3 11 12.16 7.61

Cronbach’s 
Alpha

0.93 0.79 0.82 0.81 0.76 0.74

Note: Factor loadings below 0.30 were excluded

Table II. Means and standard deviations for every factor and factor correlations

Factor M SD 1 2 3 4 5

1. Self-reevaluation, social liberation, stimulus control 4 0.8 –

2. Reinforcement management, self-liberation 3.2 1.0 0.31 –

3. Dramatic relief, environmental reevaluation 3.6 0.9 0.46 0.30 –

4. Helping relationships 3 1.1 0.41 0.38 0.39 –

5. Counterconditioning 3.3 0.9 0.11 0.15 0.15 0.17 –

6. Consciousness raising 3.8 0.9 0.39 0.21 0.28 0.27 0.13
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Differences among individuals with different frequency 

of exercise

The sample was divided into three groups based on 
the individuals’ monthly frequency of exercise as follows: a) 
individuals who did not exercise at all; b) individuals who 
exercised up to 15 times per month and; c) individuals who 
exercised more than 15 times per month [15, 16]. Multivari-
ate analysis of variance assumed possible differences in the 
processes of change among these three groups. Differences 
were statistically significant (Wilks’ Λ= 0.80, F(13,436) = 7.82, p < 
0.01). The results of separate analyses of variance and Dun-
can post-hoc tests are summarized in Table IV.

Discussion

The year 2005  was declared by the UN as the Year of 
Physical Education and Sports. For 3-4 years the World Health 
Organization designated specific days of exercise and physical 
activity. To comprehend exercise-promoting factors various 
socio-economic and psychological models of exercise are 
used. The present psychological model has been used widely 
in the last years internationally, [11] but not in Greece. 

The central objective of this study was the preliminary 
assessment of validity of the questionnaire processes of 
change for exercise. Two approaches were used: the con-
trol of internal structural validity with the use of principal 
component analysis; and the control of exterior structural 
validity with the simultaneous use of exterior criteria such 
as the questionnaire of stages of change and frequency of 
exercise. 

The results of principal component analysis were encour-
aging as for the internal structural validity of the question-

naire. For reasons of manageability, in the present research 
the questionnaire that was selected contained three items 
per factor and no other bodies were used that contained 
four items per factor [11]. Similar results were found in an 
earlier study [15].

In order to check the exterior structural validity, the 
questionnaire was examined in relation to the frequency of 
exercise and to the stages of change. The results revealed 
in all processes of change statistically significant differences 
between individuals with different exercise frequency. Indi-
viduals who exercised regularly had higher scores than indi-
viduals who exercised seldom or did not exercise at all [6]. 

Our results supported the discrimination of individu-
als at different stages of change (Self-Reevaluation, Social 
Liberation, Stimulus Control and Consciousness Raising) as 
indicated in earlier studies [7, 8].

Despite the extensive bibliography on the subject, it 
is not clear if all the processes contribute to the classifica-
tion of individuals at specific stages of change [17]. More 
specifically, an earlier meta-analysis of 12 studies based on 
exercise shows that such processes as dramatic relief, envi-
ronmental reevaluation and social liberation contributed 
rather little to the discrimination of individuals at different 
stages of change [18]. Similar indications were found in the 
present study. 

As indicated in earlier studies [7, 8], a positive element 
of the validity of all processes of change examined in the 
present research is their relation with the frequency of exer-
cise. In all of the processes of change, statistically significant 
differences existed between individuals that exercised with 
a  different frequency. In all cases individuals who scored 
high in the processes of change exercised more frequently 

Table IV. Diff erences in the process of changes between individuals exercising with diff erent frequency

Factor Frequency of exercise

Very often Rarely – intermediate Never

M SD M SD M SD

Self-reevaluation, social liberation, stimulus control 4.3 0.5 4.1 0.6 4 0.7

Reinforcement management, self-liberation 3.3 0.7 3.1 0.8 3 0.7

Dramatic relief, environmental reevaluation 3.7 0.8 3.7 0.7 3.4 0.7

Helping relationships 3.4 1.0 3.3 0.6 3.1 1.0

Counterconditioning 3.5 0.7 3.3 0.7 3 0.8

Consciousness raising 4.1 0.6 3.7 0.7 4 0.8

Table III. Means and standard deviations for every factor according to stage of change

Factor Maintenance Action Preparation Contemplation Precontemplation

M SD M SD M SD M SD M SD

 Self-reevaluation, social liberation, stimulus control 4.3 0.6 4.2 0.6 4 0.7 4 0.6 4 0.9

Reinforcement management, self-liberation 3.2 0.9 3.1 0.7 3 1.1 3 0.75 3 0.9

Dramatic relief, environmental reevaluation 4 0.8 3.7 0.6 4 0.7 3.4 0.63 3.4 1.1

Helping relationships 3.3 1.03 3.3 1.00 3 0.9 3.3 0.83 3.2 1.1

Counterconditioning 3.4 0.8 3.3 0.6 3 0.7 3 0.73 3.2 1.1

Consciousness raising 4 0.7 3.9 0.7 4 0.7 3.4 0.83 3.3 1.2
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in comparison with individuals who scored low and exer-
cised more seldom. The results of earlier research support 
these findings [15].

Conclusions

The present study stresses the importance of processes 
of change for exercise and the role of psychological sup-
port of education on this subject. Both students and adults 
should learn strategies on how to regulate their exercise 
behavior. The results of the study support the importance 
of the use of exercise as a daily component of a healthier 
lifestyle. Additionally, the study shows that confidence 
toward behaviors such as exercise, determines the actual 
and future choices of individuals. Earlier studies [15, 17, 18] 
also stressed the idea of close relationship between these 
strategies and exercise frequency. 
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