
Introduction: Mortality in individuals with schizophrenia, including deaths not attributable to accidents and suicide, 
is at least twice that of the general population. While increasing physical exercise could promote positive mental and 
physical health outcomes in individuals with schizophrenia, only one other study of the determinants of exercise within 
this population has been reported. Our study attempts to resolve this void in knowledge by testing the applicability 
of the transtheoretical model (TTM) of behavior change to predicting exercise behavior in those with schizophrenia. 
Methods: Forty-nine participants (42 with schizophrenia and 7 with schizoaffective disorder) from three community 
mental health centers in Melbourne, Australia, completed a series of questionnaires, an interview, physical health 
measures, and had their medical records examined. These measures were used: TTM exercise stage, TTM mediators 
of change, health status, health-risk behaviors, use of antipsychotic medications, psychopathology, psychiatric history, 
and demographic information. Variables found to be significantly correlated with exercise stage were then included in a 
series of regression analyses to determine their relative predictive power for exercise stage. Results: The results demon-
strated that the TTM and its associated measures may be valid for integration into interventions for promoting exercise 
in individuals with schizophrenia, despite high levels of psychopathology symptoms. Conclusions: Routine clinical 
practice should promote exercise in people with schizophrenia and the TTM may be of benefit to this end. Strategies 
that promote exercise when self-perceived poor health is seen as a significant barrier are particularly important, as is 
the reduction of caffeine consumption and other health-adverse behaviors.
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Abstract

Introduction
 Mortality in individuals with schizophrenia is at least 
twice that of the general population (1, 2).  This excess mor-
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tality is not only attributable to unnatural causes of death, 
such as accidents and suicide, but also  to natural causes of 
death such as disease (1-3). A systematic review of mor-
tality in schizophrenia—including thirty-seven schol-
arly articles from twenty-five nations published between 
January 1, 1980 and January 31, 2006—reported a median 
standardized mortality ratio for all-natural cause mortal-
ity of 2.41 (10%–90% quantile 0.99–4.10) (3).  Poor physi-
cal health in individuals with schizophrenia relative to the 
general population has been well documented internation-
ally (4-7).  In broad terms, the factors contributing to this 
excess morbidity include: weight gain, glucose dysregulation, 
and diabetes side effects of atypical antipsychotic medication 
(8, 9); a reduced emphasis on physical health by health pro-
fessionals; cognitive symptoms of schizophrenia itself may 



hinder the ability of patients to communicate their physical 
symptoms; and, lifestyle factors which may be worsened by 
negative psychotic symptoms. Physical inactivity, through 
its effects on increased body weight (4, 10, 11) and cardio-
vascular and other diseases (4, 7, 12-14), represents one such 
lifestyle factor. 
 A systematic review of three randomized controlled 
trials concluded that exercise programs are possible in in-
dividuals with schizophrenia and that they can have posi-
tive effects on mental (e.g., negative symptoms) and physical 
health (e.g., physical fitness) (15).  While it is apparent that 
regular physical exercise could potentially promote positive 
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mental and physical health outcomes in individuals with 
schizophrenia (15, 16), to our knowledge only one study of 
the determinants of exercise within this population has been 
reported (17).  In a sample of 83 people with schizophrenia 
and 70 people with depression, self-efficacy and intention of 
physical activity were significant predictors of current physi-
cal activity (17).  Similarly, a qualitative study of thirty-four 
patients with serious and persistent mental illness reported 
several self-efficacy related barriers to exercise, including 
never learning how to exercise, lack of role models, lack of 
social and motivational support, and concern about short-
ness of breath and elevated heart rate (18). 

174   •   Clinical Schizophrenia & Related Psychoses  Winter 2015

  
Clinical Implications
In light of the high prevalence of physical morbidity and mortality documented in people with schizophrenia and 
the contribution of physical inactivity to this public health problem, routine physical and mental healthcare for these 
patients should assess this and other health promoting behaviors. The TTM may facilitate tailoring interventions for 
the promotion of exercise in individuals with schizophrenia, irrespective of severity of psychopathology symptoms.  

Process

Table 1    Description of Behavioral Processes of Exercise Adoption

Cognitive 

      Consciousness raising 

      Dramatic relief 

      Environmental reevaluation 

      Social liberation 

      Self-reevaluation 

Behavioral 

 Counterconditioning 

      Helping relationships 

      Reinforcement management 

      

 Stimulus control 
     

 Self-liberation 

Definition

 

Efforts by the individual to seek new information related to 
exercise activity (e.g., benefits of exercise)

Experiencing and expressing feelings about sedentary lifestyle 
(e.g., thinking about the negative health consequences of 
inactivity)

Consideration and assessment of how exercise impacts on others in 
the physical and social environment

Awareness, availability and acceptance by the individual of societal 
and social influences on encouraging and promoting exercise

Emotional and cognitive reappraisal by the individual with respect 
to exercise activity

Use of exercise to cope with unpleasant emotions 
(e.g., stress, fatigue)

Trusting, accepting and using the support of caring others to 
enhance and assist with the individual’s exercise activity

Changing the contingencies that control or maintain sedentary 
behavior (e.g., use of positive reinforcement and goal setting to 
increase exercise)

Control of situations and other causes which trigger inactivity

The individual’s choice and commitment to maintain exercise



 Self-efficacy is one component of the transtheoreti-
cal model (TTM), one of the most widely used theories to 
explain behavior change (19). The TTM identifies five stages 
of exercise adoption:  precontemplation (no intention to 
exercise in the next six months); contemplation (thinking 
about exercising within the next six months); preparation 
(intention to exercise within the next month and previous 
attempts to exercise in the previous year); action (successful-
ly exercising for a period between one day and six months); 
and, maintenance (successfully exercising for more than six 
months). Previous iterations of the TTM did not include 
the preparation stage (20). The model is cyclical rather than 
linear, with relapse accepted as part of the change cycle. 
The TTM postulates that the constructs of self-efficacy, 
decisional balance of perceived benefits and costs, and 
cognitive and behavioral processes (strategies and 
techniques) mediate exercise behavior. In terms of the latter, 
ten processes of change have been identified and are clas-
sified as either cognitive (e.g., seeking information about 
the benefits of exercise or considering the negative 
consequences of physical inactivity) or behavioral (e.g., 
use of exercise to cope with negative emotions or positive 
reinforcement to increase exercise) (21). These processes are 
outlined in Table 1.
 Meta-analytic findings suggest that the TTM is an 
empirically supported framework for understanding exer-
cise behavior in the general population (22). Generally, a 
higher level of exercise self-efficacy (23-25), increased use 
of the processes of change (22, 26), greater perception of 
the benefits, and lower perception of the costs of exercise 
(21) are predictive of a higher exercise stage and, therefore, 
more regular exercise. Two previous studies have applied the 
stages component of the TTM to the assessment of physi-
cal activity in populations with psychotic disorders (27, 28).  
One of these studies reported that stages of change for physi-
cal activity were associated with self-reported vigorous and 
moderate—but not mild—physical activity and 54% were 
ready to become physically active (27).  The other study es-
tablished concurrent validity between stages of change and 
another self-report physical activity scale (28).  The TTM 
in its entirety (i.e., stages and mediators of change) has also 
been successfully used in a psychiatric sample to increase 
understanding of other health-risk behaviors, such as alco-
holism (29).  This is the first study to test the TTM in its 
entirety to examine its applicability to physical activity in 
individuals with schizophrenia.  
 In addition, a number of other predictors of low physi-
cal activity in the general population have been identified 
in the literature. These include health-risk behaviors such 
as smoking (4, 7), illicit drug use, alcohol consumption (4) 
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and excessive caffeine intake (30-32); demographic variables 
such as level of education (33), age (34), gender (35), and 
ethnicity (33); socioeconomic status (36); and, poor physical 
health (30) as indicated by body mass index, blood pressure 
and self-rated health status. 
 Furthermore, a number of illness-related factors, 
not yet tested, is also likely to affect exercise behavior in 
individuals with schizophrenia. Level of functioning is 
moderated by positive symptoms, negative symptoms, affect 
and antipsychotic medication side effects (37), and is likely 
to influence motivation and ability to engage in exercise. 
 This study aims to add to the existing evidence base by 
analyzing the power of the TTM in its entirety to predict 
level of exercise in a sample of individuals with schizophre-
nia.  The role of TTM mediators (processes, self-efficacy 
and decisional balance) in determining naturally occurring 
exercise stage in this group is explored.  Knowledge of those 
factors predicting exercise behavior in this group can be 
used to inform routine clinical practice and targeted inter-
ventions that promote physical activity. The role of clinical 
symptomatology, including positive and negative psychot-
ic symptoms and depression, as well as physical health, in 
the prediction of exercise and their influence on the TTM 
predictors, is also investigated. Furthermore, the potential 
relationship between exercise stage and several additional 
factors, including demographic characteristics, other health-
risk behaviors, side effects of medication and other psychi-
atric illness-related characteristics, is explored. Finally, there 
is a concern that the effect of exercise self-efficacy on level of 
exercise will be confounded by general self-efficacy.  General 
self-efficacy is likely to be low among those with schizophre-
nia as a result of the pervasive effects of negative symptoms 
(38, 39). Therefore, an examination of the relationship be-
tween these two variables, and their respective relationships 
to exercise stage, is also examined.

Methods

Design
 This is a correlational study with a cross-sectional 
design. The dependent variable is current level of exercise 
activity (exercise stage). The independent variables are the 
mediators of exercise stage (exercise self-efficacy, evalua-
tion of costs and benefits of exercising, and the utilization of 
cognitive and behavioral processes related to exercise 
behavior), clinical symptom severity (positive and negative 
psychotic symptoms and depression), and physical health.  
Multiple regression analyses addressed the relationship 
of TTM mediators of exercise with exercise stage, and the 
additional contribution of various predictor variables.
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Participants
 A convenience sample comprised of individuals diagnosed 
with a psychotic disorder, aged 18 years or older and attending 
three community mental health services in Melbourne, Austra-
lia, was invited to take part in the study. Exclusion criteria were 
an inability to provide informed consent or to speak English, 
or being deemed too unwell by the treating clinicians. Individ-

uals were invited to participate by their treating clinicians or 
responded to an advertisement placed in clinic waiting areas.

Measures
 All measures used in the current study are outlined in 
Table 2, with elaboration of only those measures relevant to 
the multivariate analyses.  

Variables

Table 2    Measures Used in the Current Study

Age/Marital status/Country of 
birth/Living arrangements

Exercise Stage 

Exercise Processes of Change 

Exercise Self-Efficacy 

Exercise Decisional Balance 

Current exercise behavior; 
past exercise behavior;
intention to exercise

Positive and negative symptoms/
general psychopathology 

Depression

Self-rated health/health 
compared to one year ago  

Blood pressure 

Body mass index 

General Self-Efficacy (GSE) 

Tobacco use

Alcohol consumption

Caffeine consumption

Illicit drug use 

Psychiatric diagnosis/illness 
duration/time since last 
psychiatric admission/
medication type 

Scale/Measure

National Health Survey

Exercise Stages of Change Measure

Exercise Processes of Change Scale 

Exercise Self-Efficacy Scale 

Exercise Decisional Balance Measure 

Exercise Behavior Interview developed using six items 
from the Risk Factor Prevalence Study

The Positive and Negative Syndrome Scale (PANSS)

Centre for Epidemiological Studies 
Depression Scale (CES-D) 

National Health Survey

                                    —

Weight (kg)/height2 (meters)

Subscale of the Self-Efficacy Scale

Standard Tobacco Use Questions 

Australian National Drug Strategy Household Survey 

Two questions each for coffee, tea and cola 
consumption to obtain a total daily caffeine 
consumption score

Nine items derived from the National Drug Strategy

Respondents asked directly and confirmed by 
case managers and medical files where possible. 
Medications: typical/atypical antipsychotics and 
other medications

Source

University of Rhode Island, Cancer Prevention 
Research Centre website (2001) (58)

University of Rhode Island, Cancer Prevention 
Research Centre website (2001) (58)

University of Rhode Island, Cancer Prevention 
Research Centre website (2001) (58)

University of Rhode Island, Cancer Prevention 
Research Centre website (2001) (58)

National Heart Foundation of Australia and 
Australian Institute of Health, 1991 (44)

Kay et al., 1989 (45)

Radloff, 1977 (46)

Australian Bureau of Statistics, 
1996 (47)

Sherer and Maddux, 1982 (39)

Centre for Behavioral Research 
in Cancer, 1998 (59)

Australian Bureau of Statistics, 
1996 (47)

Cardiovascular Behavioral Health Unit, La Trobe 
University (60)

Commonwealth Dept. of Health and Family 
Services, 1996 (61)

Questions constructed by the first author

Australian Bureau of Statistics, 
1996 (47)
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Exercise Stage 
 The exercise stage measure assesses exercise stage by 
asking respondents whether they exercise according to a 
prescribed definition: “any planned physical activity per-
formed to increase physical fitness and performed 3–5 times 
per week for 20–60 minutes and performed at a level that 
increases breathing rate and causes sweat to break” (40). 
Respondents are provided with five responses (each 
corresponding to an exercise stage) and are placed into 
the stage representing the item endorsed most strongly, 
using a 5-point Likert scale, from 1=“strongly disagree” to 
5=“strongly agree.” The scale has a reliability of .78 over a 
two-week period (21, 40) and is based on a modification of 
a similar measure developed for assessing stage of smoking 
cessation (21).

Exercise Processes 
 This is a 30-item measure designed to determine the 
processes used by people, over the past month, in rela-
tion to exercise behavior (41). Processes used are classified 
into 10 subscales, half of which are cognitive/experiential 
and the other half of which are behavioral. The items are 
rated on a 5-point Likert scale, ranging from 1=“never” to 
5=“repeatedly.” The overall score for the measure is obtained 
by summing the items, with higher scores indicating greater 
utilization of exercise processes. In addition to possessing 
strong face and content validity, the internal consistency of 
the items has been demonstrated, with alpha correlations of 
the ten subscales ranging from .67 to .86.  Based on evidence 
that the majority of individuals with a mental illness are 
unemployed (42), one of the counterconditioning items 
(“Instead of taking a nap after work, I exercise”) was 
excluded in the present study.

Exercise Self-Efficacy Scale  
 This is an 18-item scale designed to determine individu-
al confidence to exercise in the face of certain obstacles (43). 
The obstacles to exercise are classified into six factors: nega-
tive affect, excuse making, must exercise alone, inconve-
nience, resistance from others, and bad weather. The validity 
and reliability of the scale are sound, with internal consis-
tencies of the six factors ranging from .77 to .87 (43).  Items 
are rated on a 5-point Likert scale, ranging from 1=“not at 
all confident” to 5=“completely confident.” The overall score 
is obtained by summing the individual responses, with 
higher scores indicating greater exercise self-efficacy. Minor 
changes in wording of two of the bad weather items were 
implemented to render them applicable to an Australian 
population (i.e., confidence to exercise when “it’s raining 
or snowing” and “the roads or sidewalks are snowy” were 

changed to “it’s raining” and “the roads or footpaths are wet”, 
respectively). In addition, “I am confident to exercise when” 
was repeated at the commencement of each item to assist 
participants to maintain the focus of the questionnaire.

Exercise Decisional Balance (Pros/Cons)
 The exercise decisional balance measure employed for 
the current study consists of ten benefits (pros) of exercis-
ing items and six costs (cons) of exercising items (40). The 
internal consistency of the benefit and cost items are .95 and 
.79, respectively. Respondents are required to indicate, on a 
5-point Likert scale ranging from 1=“not at all important” 
to 5=“extremely important,” how important each item is in 
relation to their decision to exercise.  A decisional balance 
score is obtained by subtracting the total of the costs from 
the total of the benefits and is significantly associated with 
exercise stage (40).  However, to enable comparison with 
past research, the pros and cons scores were used as separate 
variables.

Exercise Behavior Interview
 This interview was constructed for the purpose of the 
present study to assess current and past exercise behavior, 
as well as intention to exercise. The rationale for including 
this interview was to use open-ended questions to confirm 
the validity of the stage endorsed by participants in the 
exercise stage measure. The interview included six items 
from the Australian Risk Factor Prevalence Study (44), 
which assess the intensity and frequency of physical activ-
ity, including physical activity related to housework and 
employment, over the previous two weeks. Similar questions 
were incorporated to assess past exercise behavior as well as 
future intentions regarding exercise.  

Psychopathology
 The Positive and Negative Syndrome Scale (PANSS) was 
used to assess the presence and severity of seven positive, 
seven negative, and sixteen general psychopathology symp-
toms over the previous week (45). The Centre for Epidemio-
logical Studies Depression Scale (CES-D) was used to assess 
depressive symptoms; it is the most widely used self-report 
measure of depression in the community and is designed to 
assess the frequency and severity of depressive symptoms 
over the previous week (46).  

Physical Health
 Respondents’ perception of their own physical health 
was assessed using two items from the Australian National 
Health Survey (47).  The first item requests respondents to 
rate their present health on a five-point scale from 1=“excel-
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lent” to 5=“poor.”  The second item requires respondents to 
compare their present health to one year ago, from 1=“much 
better” to 5=“much worse.” Blood pressure and body mass 
index (BMI) were also assessed as objective indicators of 
physical health status. BMI was calculated as weight (kg)/
height2 (meters). In accordance with Australian National 
Health and Medical Research Council (NHMRC) guidelines 
at the time of this study, a BMI of under 18.5 was under-
weight, 18.5 to less than 25 was normal, 25 to less than 30 
was overweight and 30 or above was obese (30).

General Self-Efficacy
 The general self-efficacy subscale, which does not refer 
to any specific behavioral domain and accounts for 26.5% of 
variance of the Self-Efficacy Scale (39), was considered to be 
pertinent in the current study for the purpose of determin-
ing the specificity of the exercise self-efficacy measure.

Procedures
 Ethics approval was obtained from the North Western 
Mental Health Behavioral and Psychiatric Research and 
Ethics Committee, and the Austin and Repatriation Medical 
Centre Research and Ethics Committee. Informed consent 
of all participants was obtained. All data were collected dur-
ing an interview with each participant conducted by the first 
author, who had received formal training in the use of the 
PANSS. Physical health measures (blood pressure, height 
and weight) were assessed by a nurse on duty at the commu-
nity mental health center.  Participants were provided with a 
single visit free pass for a nearby fitness center.  

Statistical Analyses
 Statistical analyses were carried out using Statistics 
Package for the Social Sciences 11.0 (SPSS 11.0). Compari-
sons between groups were conducted using either indepen-
dent samples t-tests or chi-square analyses. Internal con-
sistencies for quantitative measures were calculated using 
Cronbach’s alpha coefficients. Exercise stage was treated as 
a continuous variable, as it has been in previous research 
(48) because stage of change has an underlying continuum 
of time.
 To determine those independent variables to be in-
cluded in subsequent regression analyses, the relationships 
between all independent variables and exercise stage were 
carried out using Pearson product-moment correlations, 
independent samples t-tests or chi-square analyses. Those 
variables that did not demonstrate a significant relationship 
with exercise stage were excluded from further analyses.
 Standard multiple and hierarchical regression analyses 
were used to analyze the relative strength of all independent 
variables in the prediction of exercise stage. All four TTM 

mediators were entered in the first—and other relevant pre-
dictors in the second—step of the regression analyses.

Results

Sample Characteristics
 Eighty-six clients were invited, and fifty-one agreed to 
participate in the study. Two participants did not complete 
the study, resulting in a sample size of forty-nine. Forty-two 
participants (85.7%) had been diagnosed with schizophre-
nia and seven (14.3%) with schizoaffective disorder.

Demographics, Antipsychotic 
Medication, and Illness Duration
 The average age of participants was 39 years and the 
majority were males (71%) of Australian origin (82%) who 
had never been married (70%). The average illness duration 
was 14 years, with 61% on atypical, 20% on typical and 16% 
on a combination of antipsychotic medication. No signifi-
cant differences were found between participants and non-
participants on demographics, antipsychotic medication 
and illness duration (49). Comparisons of participants from 
the “Body and Mind Project” (42), which examined the risk 
factors for physical health in a psychiatric sample of 234 pa-
tients treated in community mental health clinics (79% with 
schizophrenia), with current study participants indicated 
that the two samples were largely comparable (49). 

Exercise Stage
 A high correlation between “rated” exercise stage, as de-
termined by the exercise stage questionnaire, and “actual” 
exercise stage, as determined by the exercise behavior inter-
view, (r=.954, p=.000) confirmed the stage deduced by the 
exercise stage of change measure and indicated that the mea-
sure was applicable to the psychiatric sample involved. 

TTM Mediators of Exercise and 
Psychopathology
 Mean scores and standard deviations for the TTM me-
diators of exercise are shown in Table 3. Adequate to high 
internal consistencies were found for the exercise processes, 
exercise self-efficacy and the evaluation of exercise pros and 
cons scales in the current sample (see Table 3).
 Positive, negative and general psychopathology scores 
were in the “moderate” range (see Table 3). The average score 
for depression was just over the cut-off of 16 for depression, 
with 51% of participants scoring under 16, 12% scoring 16 
to 19, and 37% scoring 20 or more. Internal consistency for 
measures of psychopathology (see Table 3) ranged from 
moderate for positive symptoms and general psychopathol-
ogy to high for negative symptoms and depression.
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Physical Health
 Just over one-fifth of participants recorded a systolic 
blood pressure indicative of systolic hypertension (above 
140 mmHg) and 28.6% were above the cut-off for diastolic 
hypertension (90 mmHg). The majority of the sample was 
either overweight or obese (61%), and only 22.5% self-rated 
their health as being “excellent” or “very good.” However, 
almost half (48.9%) of participants rated their health com-
pared to one year ago as “much better” or “somewhat better.”

Health-Risk Behaviors
 The majority (59%) of participants reported smoking 
tobacco daily. The mean number of cigarettes per day was 
24 (SD=11, range=4–50). Approximately 43% of the sample 
reported that they last had an alcoholic drink within the 
previous week and 6.1% were drinking at a “risky to high 
risk” level. Just over one-third of participants in the present 
study reported that they had used illicit drugs. Marijuana 
was most frequently used. Overall, the mean caffeine con-
sumption from coffee, tea and cola drinks was estimated to 
be 503 mg (SD=388 mg, range=0–1,750 mg).

Preliminary Analyses
Relationships Between Exercise Stage, 
Demographics, Health, Psycho-
pathology, Health-Risk Behaviors and 
Medication Side Effects
 Preliminary examination of the relationships between 
exercise stage and demographic characteristics, self-rated 

health measures, physical health measures, psychiatric 
illness-related characteristics, health-risk behaviors and side 
effects of antipsychotic medication (reported elsewhere) 
showed that only self-rated health (r [47]=-.41, p=.000) and 
daily caffeine consumption (mg; Pearson’s correlation coef-
ficient of r=-.26, p=.04) were significantly related to exercise 
stage (49), and, therefore, included in regression analyses.

Relationship between Exercise Self-
Efficacy, General Self-Efficacy and 
Exercise Stage
 Analyses conducted to determine whether exercise self-
efficacy (ESE) was a valid measurement within the target 
population, or whether it was merely a reflection of low gen-
eral self-efficacy (GSE) in the context of negative symptoms, 
demonstrated that although the two variables are related 
(r=.43, p=.001), GSE does not constrain ESE (49). While 
fluctuations in ESE were observed, GSE was relatively stable 
across exercise stages (49).
 Simple correlations demonstrated that while ESE was 
significantly associated with exercise stage (r=.25, p=.04), 
GSE was not (r=.16, p=.28). Because there was a positive 
relationship between exercise self-efficacy and general self-
efficacy, exercise self-efficacy and general self-efficacy were 
both included in the regression analyses.
        

Relationships between Exercise Stage 
and Independent Variables
 Table 4 shows the relationship between exercise stage 
and the predictors (TTM mediating constructs, psychopa-
thology symptoms, self-rated health, caffeine consumption 
and general self-efficacy). There was a significant positive 

Table 3    Mean Scores, Standard Deviations 
                    and Scale Reliability for Psycho-
     pathology Symptoms and TTM 
                    Exercise Mediators (N=49)

Independent Variable

Psychopathology

 Positive symptoms

 Negative symptoms

 General psychopathology

 Depression

TTM exercise mediators

 Exercise processes

 Exercise self-efficacy

 Pros of exercise 

 Cons of exercise 

Mean

16.53

19.27

38.67

17.86

80.51

44.06

39.47

15.56

SD

4.99

6.90

8.66

12.05

18.46

16.09

8.91

5.44

Reliability 
Coefficient 

(Cronbach’s α)

.62

.82

.71

.91

.91

.94

.93

.77

Table 4     Correlation between Exercise Stage
                     (Outcome) and Predictor Variables

Predictor Variables

 Exercise processes

 Exercise self-efficacy

 Pros of exercise

 Cons of exercise

 Positive symptoms

 Negative symptoms

 Depression

 Self-rated health

 Caffeine consumption

 General self-efficacy

Exercise Stage

.38†

.25*

.33†

-.10

-.16

-.24*

-.25

-.41†

-.26*

.16

*p<.05, †p<.01.



association between exercise stage and each of the exercise 
processes, exercise self-efficacy and pros of exercise. Exercise 
stage was inversely related to negative symptoms, poor self-
rated health and caffeine consumption.

Regression Analyses
Testing the TTM of Exercise Behavior
 The combination of all four independent TTM media-
tors of exercise (exercise processes, exercise self-efficacy, 
exercise pros and exercise cons) in a multiple regression 
accounted for a significant percentage of variance (20%) 
in stage of exercise, r=.45, F(4,44)=2.77, p=.039.  However, 
there was no significant independent contribution of any of 
the predictors (see Table 5).

Prediction of Exercise Stage Using TTM 
Exercise Mediators and Psychopathology
 Addition of the psychopathology variables to the 
equation containing the TTM mediators of exercise in 
hierarchical multiple regression analyses did not reliably im-
prove the prediction of exercise stage: r2=.27, Finc(3,41)=1.19, 
p=.33 (see Table 5). 

Prediction of Exercise Stage Using TTM 
Exercise Mediators and Self-Rated Health
 Addition of self-rated health to the equation containing 
the TTM mediators of exercise accounted for a significant 
increment in the percentage of variance (31%) explained for 
exercise stage: r2=.31, Finc(1,43)=6.59, p=.01. Furthermore, 
self-rated health was the only significant independent con-
tributor to the prediction of exercise stage (see Table 5).  

Testing the Contribution of Caffeine 
Consumption to the Prediction of 
Exercise Stage 
 Addition of caffeine consumption to the equation con-
taining the TTM mediators of exercise accounted for a sig-
nificant increment in the percentage of variance (28%) in 
exercise stage: r2=.28, Finc(1,42)=5.22, p=.03. Caffeine con-
sumption was the only variable to make a significant inde-
pendent contribution to the prediction of exercise stage (see 
Table 5).

Prediction of Exercise Stage Using TTM 
Exercise Mediators and GSE
 Addition of general self-efficacy to the equation con-
taining the TTM mediators of exercise did not account for a 
significant increment in the percentage of variance (20%) in 
exercise stage: r2=.20, Finc(1,43)=0.75, p=.39 (see Table 5). 
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Table 5     Simple Correlations between 
                     Exercise Stage and Predictor Variable
                     and Results of Standard Multiple 
                     Regressions Testing the Role of TTM
                     Exercise Mediators, Psycho-
                     pathology, Self-Rated Health, 
                     Caffeine Consumption and General
                     Self-Efficacy in the Prediction of 
                     Exercise Stage

Predictor

TTM 

 Exercise processes

 Exercise self-efficacy

 Pros of exercise

 Cons of exercise

TTM and psychopathology

 Exercise processes

 Exercise self-efficacy

 Pros of exercise

 Cons of exercise

 Positive symptoms

 Negative symptoms

 Depression

TTM and self-rated health

 Exercise processes

 Exercise self-efficacy

 Pros of exercise

 Cons of exercise

 Self-rated health

TTM and caffeine consumption

 Exercise processes

 Exercise self-efficacy

 Pros of exercise

 Cons of exercise

 Caffeine consumption

TTM and general self-efficacy

 Exercise processes

 Exercise self-efficacy

 Pros of exercise

 Cons of exercise

 General self-efficacy

*p<.05

R

.45

.52

.55

.53

.45

R2

.20*

.26

.31*

.28

.22

b

.15

.17

.28

-.10

.13

.14

.26

-.04

-.14

-.16

-.14

.12

.13

.25

-.13

-.34*

.19

.14

.27

-.13

-.30*

.15

.17

.28

-.10

.01
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Discussion
 The current study investigated the potential applica-
bility of the TTM to the prediction of exercise behavior in 
individuals with schizophrenia and attempted to elucidate 
the strength of other factors that may be relevant to the pre-
diction of exercise within this population: psychopathology, 
physical health, demographic characteristics, health-risk 
behaviors, side effects of medication and other psychiatric 
illness-related characteristics. Understanding the factors 
that explain naturally occurring physical activity in this 
group can inform targeted interventions to improve physical 
health. 
 Consistent with previous findings, a sedentary lifestyle 
was far more common among this sample with schizophre-
nia than in the general population (4, 7, 50, 51). The strong 
association between exercise stage as determined by the ex-
ercise stage measure and by the exercise behavior interview 
suggests that the exercise stage measure is valid and applica-
ble to individuals with schizophrenia. This finding supports 
the sole study testing concurrent validity between the stage 
of change measure and another self-report physical activity 
scale (28).  
 Not previously tested, the TTM mediators of exercise 
explained a significant proportion of variance in exercise 
stage, supporting the applicability of the TTM to exercise 
behavior in schizophrenia. No TTM mediator alone con-
tributed significantly to the prediction of exercise stage, 
suggesting that effects are correlated but predictive of exer-
cise stage.  These findings are also broadly consistent with 
previous studies of the general population (21, 22).  There-
fore, interventions for individuals with schizophrenia that 
can create higher exercise self-efficacy, promote greater use 
of the processes of exercise change, increase the salience of 
exercise benefits and reduce salience of the costs may pro-
mote exercise participation. Increasing exercise self-efficacy 
may be particularly important for the transition between 
precontemplation and contemplation than for the initiation 
and maintenance of exercise in individuals with schizophre-
nia (49). Decreasing the perceived costs of exercise may be 
more important than increasing the benefits for the prepara-
tion to action and precontemplation to contemplation stage 
transitions in individuals with schizophrenia (49). Use of 
the behavioral processes (e.g., counterconditioning, helping 
relationships, reinforcement, stimulus control and self-liber-
ation) may be particularly necessary in the stage transition 
between contemplation and preparation (49). Accordingly, 
stage-targeted or matched interventions (52) may be appli-
cable to individuals with schizophrenia. However, a review 
of the effectiveness of interventions based on the TTM has 
suggested that these interventions are more effective in pro-
moting activity adoption than adherence (53).  

 General self-efficacy did not add to the prediction of ex-
ercise stage made by the TTM mediators and, while exercise 
self-efficacy was significantly related to exercise stage, gen-
eral self-efficacy was not, suggesting that enhanced exercise 
self-efficacy alone can potentially contribute to more fre-
quent exercise, without an increase in general self-efficacy. 
However, it is noted that exercise self-efficacy in schizophre-
nia spectrum disorders is thought to fluctuate over time and, 
therefore, its maintenance requires active assistance from 
professionals (54).  
 Negative psychotic symptoms and depression were sig-
nificantly negatively associated with exercise stage, and this 
is not surprising given their impact on energy, motivation, 
concentration, interest and ability to enjoy activities. How-
ever, the addition of psychopathology symptoms did not 
add to the prediction of exercise stage made by the TTM 
mediators.  Therefore, exercise interventions based on the 
TTM model may increase the likelihood of individuals with 
schizophrenia adopting and adhering to exercise despite a 
pessimistic clinical symptom profile.  
 Self-rated health was the only individual variable that 
accounted for a significant proportion of variance in—and 
made a significant independent contribution to—the pre-
diction of exercise stage when added to the TTM mediating 
constructs.  Furthermore, individuals with schizophrenia, 
generally possessing a self-concept of fair or good health, are 
less likely to form a strong intention to engage in exercise 
than individuals having a self-concept of very good or excel-
lent health. The effect is circular, with inactivity contributing 
to poor health and poor health reducing the likelihood of 
participating in exercise activity. This demonstrates the ne-
cessity for implementation of strategies that promote exer-
cise in spite of poor self-rated physical health, which may be 
seen as a significant barrier to change.  The  study sample was 
less than half as likely as the general Australian population 
(30) to rate their health as “excellent” or “very good”  (22.5% 
vs. 54.5%), over twice as likely to suffer hypertension (29% 
vs. 13%) (55), and obesity was triple the prevalence (41% vs. 
14%) (55). These results support previous studies indicating 
that the physical health of individuals with schizophrenia is 
worse than that of the general population (42, 51) and coun-
ter the possibility that their self-rated health is influenced 
by poor insight. Alternatively, given that previous research 
has indicated that schizophrenia patients with good insight 
into their illness report poorer physical health (56), it is pos-
sible that our sample had good insight accounting for their 
poorer self-rated health.
 It has been suggested that health behaviors, such as 
exercise and fruit and vegetable intake, may be correlated 
within the general population (32). This is also likely to be 
the case in individuals with schizophrenia and may explain 
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why caffeine consumption offered a unique contribution to 
the prediction of exercise stage beyond that made by the 
TTM mediators. It may, therefore, be beneficial to simul-
taneously encourage the reduction of daily caffeine intake 
(and other health-adverse behaviors) when attempting to 
promote exercise activity in individuals with schizophrenia. 
Previous research has noted that regular exercisers are 30% 
more likely to reduce caffeine consumption (46). Addition-
ally, high caffeine consumption by individuals with schizo-
phrenia may contribute to poorer self-concept of health, 
thereby reducing intention to, and participation in, exercise.  
 

 The relationship between health-risk behaviors, such as 
physical inactivity and caffeine consumption, in this psychi-
atric sample may be plausibly explained by the likely effects 
of negative psychotic symptoms, such as apathy, avolition 
and anhedonia, all of which are likely to result in amotiva-
tion. However, intrinsic motivation (or experiencing physi-
cal activity as pleasant and enjoyable) as well as exercise 
self-schema (or viewing oneself as physically active) in a 
psychiatric population (with unrecorded diagnoses) and 
exposure to physical activity as part of their treatment was 
found to be positively and significantly correlated with phys-
ical activity level (57). This counters the view that psychiatric 
patients are generally not motivated for exercise compared 
to the normal population despite the experience of more 
(illness-related) barriers (57).
 The failure to find an effect of the costs of exercise on 
exercise stage may be in part attributable to the nature of the 
items assessing this construct. Some of the costs measured 
such as “being too tired to do daily work after exercising” 
may not be applicable to individuals with schizophrenia be-
cause of low rates of employment. Substitution of more rel-
evant costs in the measure may lead to different results.
 The findings of this study should be considered in the 
context of its methodological limitations. The small sample 
size used in the current study, particularly those in the later 
exercise stages, limited the power of the statistical analyses 
performed and may have inflated the effect sizes needed to 
obtain significant results. The small sample size may also 
limit the generalizability of results; however, similarities in 
the profile of our sample and another local study (4, 42) indi-
cate that our sample was largely representative of the popula-
tion of interest.  Also, the cross-sectional design of the study 

This counters the view that psychiatric 
patients are generally not motivated for 

exercise compared to the normal 
population despite the experience of 

more (illness-related) barriers.

does not allow for determining cause-and-effect relation-
ships between the predictors and exercise, and longitudinal 
and experimental studies of stage-matched and mismatched 
interventions are needed to provide stronger evidence of the 
nature and direction of causal paths (17).
 The current study demonstrates that the TTM and 
its associated mediators may be valid for integration into 
interventions for promoting exercise behavior in individuals 
with schizophrenia even in the face of a high level of psycho-
pathology symptoms. Strategies that promote exercise when 
self-perceived poor health is seen as a significant barrier will 
be important as will the reduction of caffeine consumption 
and other health-adverse behaviors. Future research in this 
area should reconsider the validity of some “cons” of exercise 
used in the TTM mediator measures to ensure their applica-
bility to this sample.
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