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Abstract This longitudinal study examined exe.rcise

behavior patterns (i.e., maintainers, irregular, and inactive)
in cardiac patients, and investigated the sociodemographic,

clinical, psychosociaf and environmental correlates of
exercise patterns. A total of 661 cardiac in-patients from
three hospitals consented to participate (7570 response rate)

and were re-assessed 9 and 18 (817o retention) months

post-discharge, Exercise patterns were assessed via the

Health-Promoting Lifestyle Profile tr subscale using a
median split. Of 417 participants (mean age 63.1t 10.2)

with complete data, 42.2qo were classifie.d as Exercise
Maintainers, 2l.3Vo as Irregular Exercisers, and26,LVo us

Inactive. Multinomial logistic regression revealed that

Exercise Maintainers were more likely to be male, have

exercised prior to their diagnosis, attend cardiac rehabili
tation, perceive fewer exercise barriers, and were less

likely to be current-smokers, past-smokers, or attribute the

cause of their disease to their own behavior. Patients more

Iikely to maintain exercise have positive perceptions and

utilize cardiac rehabilitation.
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Introduction

Coronary artery disease (CAD) is the leading cause of
mortality and morbidity in Canada (Manuel et al. 2O06),

The impact of exercise on cardiac therapeutic and pre-
ventive outcomes including reduced rates of cardiac
events, morbidity, and mortality is well established
(Gielen and Hambrecht 2001; Jassen and Jolliffe 2ffi6;
Leon et al. 2005). Research not only indicates exercise
has the ability to prevent, slow progression, and reverse
risk indicators among populations with CAD (Chan et al.

2006b; Hambrecht et al.1993; Niebauer et al. 1997), bur
might also have a protective effect, mitigating the impact
of other existing risk factors (Blair et al. 1996). While
this is encouraging given exercise behavior is modiflable,
it is also problematic given the complexity of initiating
and maintaining exercise behavior change (Roitman and

LaFontaine 200i). This is clearly evident when examin-
ing exercise behavior in both general and cardiac popu-

lations (Reid et al. 2006). For instance, Reid et al. (2006)

examined exercise behavior among cardiac patients over
12 months post-discharge. They showed that while car-
diac patients increased their exercise immediately post-

discharge, they did not maintain this increased exercise
level beyond 2 months post-discharge.

Research examining physical activity correlates in
non-medical adult populations has included a broad range

of factors including sociodemographic (e.g., age, sex),
psychosocial (e.9., support barriers), and environmental
(e.9,, cold weather) variables (Chan et al. 2006a; O'Clark
1999; Wilcox and Storandt 1996). However, while
research has explored our understanding of exercise
patterns in cardiac rehabilitation, there is a lack of lon-
gitudinal studies examining multi-level exercise corre-
lates in a broader sample of cardiac patients, particularly



with a focus on exercise maintenance. This is critical
given that only l5-20Vo of cardiac patients would be

represented in studies of cardiac rehabilitation (Grace

et al. ?.002). The objectives of this study were to: (1)

longitudinally examine exercise patterns (maintenance

vs. irregular vs. inactive) among cardiac patients for
18 months after hospitalization, and (2) identify soci-

odemographic (e,g., age, sex, marital status, family
income, education), clinical (e.g., functional capacity,

exercise history, body mass index, diabetes, smoking),
psychosocial (i.e., exercise barriers and benefits, anxiety
and depression symptoms, illness perceptions, social

support) and environmental (i.e., season) correlates of
these exercise pattems,

Methods

Participants

This research constitutes secondary analyses from a study
regarding cardiac rehabilitation referal (Grace et al.

2007b). Cardiac in-patients were recruited from the

Toronto General and Western Hospitals and Trillium
Health Centre in Ontario, Canada. Inclusion criteria were

diagnosis of confirmed myocardial infarction, unstable

angina, or congestive heart failure based on medical chart

reviews, including in-patients for percutaneous coronary

interventions @CI) or acute coronary bypass procedures.

Exclusion criteria from the larger study were medical
instability, ineligibility for or previous participation in
cardiac rehabilitation, lack of English language profi-
ciency, or being under the age of 18.

Of I,362 patients approached between September 2003

and August 2004, 661 consented, 218 declined, and 483

were ineligible Q5Vo response rate). Reasons for ineligi-
bility were as follows: previous attendance at cardiac

rehabilitation (n = 123;25.5Vo), lack of English language
proficiency (n = lL9;24.6Vo), too ill to participate (n = 98,
20.3Vo), condition not indicated for referral to cardiac

rehabilitation (n='10; 14.57o), patient too confused or
experiencing cognitive impairment (n = 42; 8.7Vo), co-
morbid musculoskeletal condition which precludes ambu-

lation (n = 191, 3.97o), or patient already participating in
two studies (n=5, l.0%o). Other reasons (n=7, l.4Vo)

included isolation for infection control and moving to an-

other province. Characteristics of participants and non-
participants revealed no difference in marital status or site

of recruitment. However, there were other significant so-

ciodemographic differences between the participants and

non-participants which are fully outlined in a previous

paper (Grace et al. in press).

Procedure

This study was approved by the University Health
Network, Trillium and York University Research Ethics
Boards. Upon consent, participating in-patients were
provided a questionnaire assessing sociodemographic
characteristics, exercise behavior, and psychosocial
conelates. Clinical data were extracted from patient
charts. Nine and 18 months post-discharge exercise
behavior was again assessed via mailed questionnaires.
Dillman's tailored design method (Dillman 2000) was

used to optimize response rate. Within all questionnaires,
participants were asked to enter the date they were
completing the survey.

Measures

Dependent Variable

The exercise behavior subscale of the Health Promoting
Lifestyle Profile (IIPLP II; V/alker et al. 1987) was
administrated in hospital, and 9 and 18 months post-
discharge to assess patient's participation in recreational
and physical activities over time. The in-hospital assess-

ment asked participants to report on their exercise behavior
before their cardiac hospitalization. The subscale consists

of eight items rated on a 4-point Likert scale (1 = never,
2 = sometimes, 3 = often 4 = routinely). A mean score

was computed, with possible scores ranging from I to 4
and higher scores indicating greater exercise participation.
The Cronbach's alpha reliability coefficient of HPLP II
exercise subscale was 0.85 in the current sample in hos-
pital, 0.88 at 9 months, and 0.87 at 18 months post-
discharge.

A median split was used to classify participants as

exercisers or non-exercisers at each time point. A score

equal or greater than the median was used to classify
the participant as an exerciser for that time period. A
median split was used to ensure that operationalization
of exercise was relative to the broad cohort, and there
would be an equal sample size in each group. Then
participants were classified into one of the following
three groups: (1) Exercise Maintainers or patients who
were categorized as exercisers in-hospital and 9 and

18 months post-discharge, or at 9 and 18 months post-

discharge only; (2) Inactive or patients who were cat-
egorized as a non-exerciser at all three time points; and
(3) kregular Exercisers or patients who exercised in any
time period but did not maintain their exercise behavior
across two consecutive time points (see Table l). Other
exercise constellations were excluded from further
analyses.



Table 1 Exercise categorization based on self-reported exercise in-hospital and 9 and 18 months post-discharge

In-Hospital
N=649

9 months Posrdischarge
n=513

18 months Post-discharge
n=445

Vo

Exercise Maintainers

Total no. of Exercise Maintainers

Inegular Exercisers

Total no. of Irregular Exercisers

Inactive Patients

Total no. of Inactive Patients

Excluded

Total no. ofExcluded

Total no. of Exercisers (n(To))

x

0

0

X

X

0

x

3n 60.4%)

x
x

x

X

0

0

0

258 (50.3To)

x

x

0

0

0

x

x

232 (52.1?o)

130 3r.2

46 11.0

176 42.2

22 5.3

26 6.2

41 9.8

89 21.3

109 26.1

109 26.r

16 3,8

n 6.5

(n) r0.3

374 100

Exercisers (HPLP II Exercise score 2 median ) = x

Non-Exercisers (HPLP il Exercise score < median ) = 0

Sociodenw graphic Correlate s

Self-reported sociodemographic data assessed in the base-

line questionnaire included ethnocultural background,

marital status, work status, and gross family income

through forced-choice options. Age and sex were recorded

from patient charts.

Clinical Correlates

The type of cardiac diagnoses or procedures for which the

patient was admitted was recorded from patient charts, A
dichotomous variable was created to indicate whether the

patient was admitted for PCI, given this was the most

frequent condition or procedure (i.e., PCI vs, all other

diagnoses or procedures). Clinical data including smoking

status and presence of selected comorbid conditions (e.g'

diabetes, hyperlipidemia) were also extracted from

patients' medical charts.

To determine obesity status, body mass index (BMI)

was computed based on self-reported height and weight

(kg/m1. If the BMI was greater than 30, the patient was

classified as obese (World Health Organlzaaon 2006)'

Exercise history was determined by one item (yes/no)

which asked "Did you exercise to the point ofgetting short

of breath on a regular basis (as an adult) prior to your

cardiac event?" Participants were also asked to report

whether they enrolled in cardiac rehabilitation (yes/no) in
the 9 month survey.

To assess functional capacity, the Duke Activity Status

Index (Hlatky et al. 1989), a brief l2-item self-report

instrument was administered. ParticiPants were asked

about their ability to perform common activities of daily
living, such as personal care, ambulation, household tasks,

sexual function, and recreational activities, which are each

associated with specific metabolic equivalents (METs).

This valid and common tool correlates highly with peak

oxygen uptake (Nelson et al. 1991). The Cronbach's alpha

reliability coefficient was 0.88 in the current sample,

P sy cho s o c ial Corr elate s

The Exercise Benefits and Barriers Scale (Sechrist et al.

1987) was administered in the in-hospital survey package

to assess patients' exercise perceptions, This is a 43-item
scale, where items are assessed on a 4-point Likert scale. In
the current study the Barriers subscalo was used, which
consists of 14 items and assesses a person's belief about

negative aspects of routine exercise. Higher scores on

the subscale indicate more perceived barriers. Cronbach's

alpha reliability coefficient was 0.85 for the barriers scale

in the current sample.

The Hospital Anxiety and Depression Scale (Zigmond

and Snaith 1983), a reliable and well-validated scale
(Bjelland et al. 2002), was used to assess anxiety and

depressive symptoms, This is a l4-item self-report ques-

tionnaire. Anxiety and depressive symptomatology were

each measured through seven items rated on a 4-point
Likert-type scale. Total scores range from 0 to 21, where a

ssore below 8 indicates the 'normal' range of subthreshold

symptons, a score of 9-10 represents moderate symp-

tomatology, and a score of 1l or greater represents severe

symptomatology (Zigmond and Snaith 1983), The Cron-
bach's alpha reliability coeflicient of the anxiety subscale



was 0.82 for the in-hospital assessment and 0,86 at

18 months post-discharge, and, 0.78 and 0.83 respectively
for the depression subscale.

The Revised Illness Perception Questionnaire (Moss-

Morris et al. 2002) was used to assess patients' cognitive
representations of their cardiac condition, The subscales

of timeline, cyclical or episodic, consequences, personal

conEol and curability/controllability were incorporated,

and were measured using four to six items each on a 5-

point Likert scale. Higher scores on each subscale indi-
cate a strong belief that the illness is chronic, symptoms

are cyclical, greater perceived consequences of illness,

lower control of illness, and an inability to control or
cure the illness, which were indicative of a negative
perception of the illness, respectively. Cronbach's alpha

reliability coefficients for each of the subscales ranged

from 0.80 for personal control dimension to 0.91 for the

timeline cyclical dimension in the current sample. The

cause subscale of the Revised Illness Perception Ques-
tionnaire was also administered in-hospital assessment,

and the item "my own behavior" attributed as a cause of
their cardiac condition was included as a correlate in this
study. Here, participants were asked to rate the cau$e on

a 5-point Likert scale ranging from 'strongly disagree' to
'strongly agree'.

The Medical Outcomes Study Social Support Survey
(Sherbourne and Stewart 1991) was used to measure

participants' levels of perceived social support in hospi-

tal. The instrument is self-administered through a 5-point
Likert-type response scale from 1 "none of the time" to
5 "all of the time," The survey has four subscales,

namely tangible support, emotional support, affectionate
support, and positive social interactions. An additional
item covers the suuctural (size of social network) aspect

of support. Scores are calculated for each of the sub-

scales, and a total social support score is also computed.

The Cronbach's alpha values for tangible support was

0.86, 0.81 for emotional support, 0.88 for affectionate
support, and 0.93 for positive social interactions in the

curent sample.

Env ironmental C o rre l,ate

Season was considered to control for effects of cold

weather and icy conditions which may make exercise

behavior more difficult, A dichotomous variable was cre-

ated for each assessment time point to indicate whether the
survey was completed in December, January, or February,

versus a non-winter month. Overall, 358 (28.2Vo) partici-
pants completed the in-hospital assessment during the

winter months, 146 (28.5Vo) at 9 months post-discharge,

and 101 Q2.6Vo) at 18 months post-discharge.

Statistical Analyses

Data were cleaned and screened, As an additional check on

the validity of our exercise measure, Pearson's correlation

was used to relate HPLP tr Exercise scores to the Borg
Rating Scale of Perceived Exertion (Borg 1974) adminis-

tered 18 months post-discharge. The variables were sig-
nificantly correlated (r = 0.449, p < 0.001), lending
credence to the validity of our exercise measure.

A descriptive analysis of exercise pattems was conducted,

Change in exercise scores were tested using repeated-

measures ANOVA. Bivariate screening using Pearson's Chi-
square and ANOVA as appropriate was conducted to test for
significant differences in the correlate variables by exercise

pattem. The significant correlates were entered into the

Iogistic regression model. Multinomial logistic regression

was used to compare the three exercise groups simulta-

neously: Exercisers Maintainers versus Inactive participants

and Inegular Exercisers versus Inactive participants, Finally,
a logistic regression model was used to identify significant
correlates of Inegular Exercisers when compared to
Exercise Maintainers, The criterion for entry was p < 0.05.

All analyses were performed using SPSS version 14.

Results

Respondent Characteristics

Of the 661 consenting participants, 61 were ineligible and

506 were retained 9 months post-discharge (retention

rate = 506/600 = 84.3Vo). Reasons for ineligibility were as

follows: unable to reachlincorrect contact information
(n=34i 5.l%o), too ill to participate (n=10; l.5Vo),

deceased (n= 8; l.Zvo), and other reasons (n = 9; l.4vo).

At 18 months post-discharge, 465 participants were
retained in the study, Characteristics of participants and

those who declined or were ineligible at 18 months post-

discharge were described in a previous publication (Grace

et al. in press). The retention rate was 8l.4vo. Reasons for
ineligibility were as follows: cannot reach/incorrect contact

information (n = 55; 6l.17o), too ill to take part (n = 13;

l4.4%o), deceased (z = 10; Il.lVo), previous participation
in cardiac rehabilitation (n = 3; 3.3Vo), and other reasons

{n = 9;107o) included onset of conditions which precluded

eligibility for cardiac rehabilitation.
There were significant differences in exercise scores

between retained and non-retained participants. Those

retained in the study 9 months post-discharge had signifi-
cantly higher in-hospital HPLP II exercise scores than

those lost to follow-up (t = -2.86, p < 0.005). Similarly,
those retained in the study 18 months post-discharge had



significantly greater 9 month exercise scores than those

lost to follow-up (r = -3.28, p < 0.001). This implies that
participants who had higher exercise scores were more

likely to remain in the study.

Exercise Behavior

The mean HPLP II exercise subscale scores were 1.75

(standard deviation [SD] = 0.72; median = 1.90) in hospital,

2.36 (SD = 0,80; median = 2,38) at 9 months, and 2.25
(SD = 0.77; median =2.25) at 18 months post-discharge.

Repeated measures ANOVA with Bonferroni post-hoc tests

were used to assess change in HPLP II exercise scores across

the three time points (F = 89.85, p < 0.001). Post-hoc tests

showed that in-hospital exercise behavior was significantly
lower than it was at 9 months post-discharge (p < 0.001) and

18 months. Exercise behavior at 9 months was significantly
higher than at 18 months post-discharge (p < 0.001), but still
significantly higher than in-hospital exercise behavior
(p < 0.001).

Table I displays the frequency of exercise patterns

based on median split, The exercise pattern of 43 partici-
pants did not match our criteria, and were excluded from
further analyses.

Correlates of Exercise Patterns

Table 2 displays the sociodemographic, clinical, and

psychosocial/ behavioral correlates of interest by exercise

pattem. As shown, in bivariate analyses the following
correlates differentiated between Exercise Maintainers,
Iuegular Exercisers and Inactive participants: sex, family
income, functional status, cardiac rehabilitation participa-

tion, diabetes, obesity, smoking, exercise barriers, percep-

tion of illness timeline, and attribution illness to one's own
behavior. To optimize power and prevent multicollinearity,

only significant variables at the bivariate level were entered

into the multinomial logistic regression and logistic
regression model.

The multinomial logistic regression model (Table 3)

showed that compared to Inactive participants, Exercise

Maintainers were significantly more likely to be male, to

have an exercise history, to be a cardiac rehabilitation

enrollee, less likely to perceive exercise barriers, to attri-
bute the cause of CAD to their own behavior, and to be

current or past-smoker. Compared to Inactive pafticipants,

Irregular Exercisers were more likely to be a cardiac

rehabilitation enrollee, and less likely to perceive exercise

barriers. The overall model was significant (X2 = 111.609,

p < 0.0001).
Table 4 shows a logistic regression model comparing

Exercise Maintainers to Irregular Exercisers. Irregular

Exercisers were more likely to be current smokers, dia-
betic, and to attribute CAD to their own behavior. The
overall model was significant (Xz = 30.916; p < .005).

Discussion

While a plethora of research has examined the correlates of
exercise in healthy populations (Trost et al. 2002), few
have examined the correlates of exercise in general cardiac
populations (Grace et al. 2007a; Reid et al. 2006), and
none to our knowledge have investigated the correlates of
exercise maintenance. Research suggested this as a fruitful
avenue for future research (Brawley et al. 2003), consid-
ering that an understanding of modifiable characteristics
related to activity may enable sustained activity and ulti-
mately have favorable effects on cardiac secondary pre-

vention. The objective of the current study was to examine
exercise patterns in cardiac patients including correlates of
sustained and inegular exercise behavior. Significant cor-
relates associated with exercise maintenance included male
gender, attending cardiac rehabilitation, prior exercise
history, being a non-smoker, perceiving lower exercise
barriers, and being less likely to attribute their disease to
their own behavior.

Overall, almost half of participants were classified as

Exercise Maintainers, over one-quarter as Inactive, and

one-fifth as Iregular Exercisers. The high rate of exercise
maintainers in this study is a function of our use of a

median split for exercise categorization, and is clearly
higher than rates of exercise among cardiac patients

reported elsewhere (Reid et al. 2006). Although these

findings may also represent inaccurate reporting or recall
bias due to the nature of self-report measurement, they do
however suggest that up to half of cardiac patients are

attempting to incorporate physical activity into their life-
style up to a year and a half following a cardiac event or
procedure.

The high number of Irregular Exercisers found is also

telling. This suggests that many cardiac patients are mak-
ing concerted efforts to incorporate exercise into their life,
but are experiencing barriers to successful maintenance.

This group ofexercisers is ripe for identification to ensure

the implementation of evidence-based interventions. This
is also supported by the finding that participants' overall
exercise behavior increased at 9 months post-discharge

however, dropped slightly by 18 months. This may indicate
participants had greater motivation to increase their exer-
cise levels after hospital discharge, but they find it difficult
to maintain their exercise behavior over time. Identifying
facilitators and addressing barriers is invaluable to pro-
moting sustained exercise in this population.



Table 2 Correlates of exercise behavior pattems

Type Correlate Inactive
n=109

Exercise
Maintainers
n=179

Inegular Total N = 374 F-restlf SiE,
Exercisers r, = 89

Meanln SDI% Meanln SDIVo Meanln SDIVo Meanln SDIVo

Sociodemographic Age il.|
Sex (Male) 7l
Ethnoculturalbackground 93

(white)

Marital status (Manied) 88

Work sratus (Full-time) 43

Family Income 44
(>$50,000CAD/year)

Condition / Procedure (PCD 67

Obesity (BMI > 30, Yes) 40

rc.62 62.45

65.1 150

87.7 139

80.7 151

39.8 78

48.4 lO2

61.5 t02
38.1 24

25.7 2r

32.r 38

r4.7 14

60.6 88

u..8 73

2t.t 94

16.82 36;t5

4.13 6.41

3.06 4.18

10.75 40.09

5.51 L7.92

3.26 10.65

4.38 19.68

3.t 24.15

3. r l 19.85

0.99 3.26

0,84 4,43

5.44 6,74

0.86 4.39

0,83 4.38

1.68 4.98

0.45 1.94

22 4l
349 43

9.78 63.66

85.2 65

83.7 76

85.8 67

44.3 76

70.3 4l

58 53

19.9 37

t2 22

21.6 2l

822
50,3 38

4t.7 27

53.4 35

17,87 35.68

3.95 7.02

3,5 4.22

10.8 39.07

4.88 18,55

3.3 10.89

4 t9.98

4.2r 24.42

2.5 19.8

r.2 3.7

0.74 4.35

5 6.57

0.69 4.34

0.74 4.34

1.52 4.89

0.42 2.0',1

23.3 24

24.7 20

10.08 63.2

73 286

89.4 308

'15.3 306

40.4 157

5+.7 187

59.6 222

30.7 l0r
25 7l
23.6 94

25.3 52

43.7 192

3l tn
39.3 152

16,84 34,7

4.32 6.8

294 4.4

10.41 38.9

5.13 18.7

3.25 10,8

4,75 19.8

3.62 24.3

2.64 19.7

0.93 3.5

0.95 4,4

4.35 6,6

0.84 4.3

0,86 4.3

1.5 4.9

0.47 2.1

n89
22.5 107

10.1 1,01

76.5 15.87

86,3 l.80

81.8 4.51

42.r 0.69

60.1 12.51

59.4 0.35

27.7 tt.26
19.1 10.76

25.t 4.tI

29.2 t2.13

21.21
1A

51.8

34.2

40.6 29.21

17.5 4.48

4.1 r.7l
3.3 r,2g

10.8 2.94

5.2 5.67

3.3 0.50

4.3 0.14

3.8 0.48

2.7 0.57

1.1 7.47

0.8 1.50

5 0.18

0.8 l.l8
0.8 0,83

1.6 0.52

0,5 u.78
23.8 0.7r

27.2 4.79

Diabetes (Yes)

Arthritis (Yes)

Previous exercise

Behavior (Yes)

Smoker

Current

Past

Never

CR attendancea (Yes)

Functional status

Anxiety symptoms

Depressive symptoms

Physical quality of life

Illness perceptions

Acute or chronic

Cyclical or episodic

CAD consequences

Personal control

Cure or controllability

Cause-my own behavior

28

35

L9

16

66

)1

23

30.54

7.29

4.19

36.79

20.03

1l.05

19.74

24.59

19,51

3.69

r0729.12536.863t7.4 *

Psychosocial

Social supPott

Tangible support 4,25

Affectionate supPort 6.38

Positive social interaction 4.24

Emotional /Informational 4'26

Total 4.78

Exercise bariers 2,32

Environmental- In-hospital survey (Yes) 24

survey completed 9 months post-discharge 38
during winter ges)
montls

[8 months Post-discharge 20
(Yes)

0,9420.924,42l2n,33518.9

tp a 0.05; **'rp < 0.001
n Assessed 9 months post-discharge, all others assessed in hospital unless indicated

CAD = coronary artery disease; CR = Cardiac Rehabilitation



Table 3 Multinomial logistic regression of conelates of Exercise Maintainers, Iregular Exercisers and Inactive Participants

Group Variables 957o Confi dence Interval

Exercise Maintainers

Irreeular Exercisers

(0,0794.+26)***

(0.900-1.026)

(0.990-1.030)

(0.3434.742)***

(1.691-9:148)**

(2.865-12.416)** *

(0.4r8-1.638)

(0.190-1.056)

(t.432-6.515)**

(0,069-0.632)**

(0.158-0.769)**

(0.414-r.998)

(0.09M.528)**

(0,915-1.M7)

(0.992-r.034)

(0.484-r.085)

(08114,282)

(1.4t34.497)**

(0.6r l-2.517)

(0.484-2.445)

(0.85H.234)

(0.330-2.498)

(0.207-1.108)

(0.486-2,374',)

Exercise barriers

Illness perceptions (acute vs. chronic)

Functional status

Illness perception: cause (my own behavior)

Sex (male)

CR attendance (Yes)

Family income (>$50,000CAD/year)

Diabetes (yes)

Previous exerciss behavior (Yes)

Current smoker

Past smoker

Obesiry (BMI > 30 yes)

Exercise barriers

Illness perceptions (acute vs. chronic)

Functional status

Illness perception: cause (my own behavior)

Sex (male)

CR attendance (Yes)

Family income (>$50,000CAD/year)

Diabetes (yes)

Previous exercise behavior (Yes)

Current smoker

Past smoker

Obesity (BMI > 30 yes)

0.183

0,961

1.010

0.505

4.060

5.964

0.828

0.448

3.054

4.209

0.349

0.909

0.2r7

0.979

1.013

0.725

1.863

3.030

1.240

1.088

1.901

0.908

0.479

LM4

Reference group: Inactive participants; OR, Odds Ratio; CR, Cardiac rehabilitation
**p < 0.01, x*'*p < 0,001

Table 4 Logistic regression of correlates of Inegular Exercisers vs. Exercise Maintainers

Group Variables OR 957o Confidence Interval

lrregular exercisers (0.467-nA\)
(0,968-1.102)

(0.984-1.023)

(r.04s-2.026)*

(0.r95-1.124)

(0.280-1.017)

(0.716-2.779)

(1.083-5.759)*

(0.341-l.3 r9)

(1.413-10.795)**

(0.612--2,582)

(0.616-2.797)

Exercise baniers

Illness perceptions (acute vs, chronic)

Functional status

Illness perception: cause (my own behavior)

Sex (male)

CR attendance (Yes)

Family income (>$50,ffi 0CAD/year)

Diabetes (yes)

Previous exercise behavior (Yes)

Current smoker

Past smoker

Obesity (BMI > 30 yes)

1.039

1.033

L003

1.455

0.469

0.534

1.4t0

2.497

0.67r

3.906

1.257

I.JIJ

Reference group: Exercise maintainers

OR, Odds Ratio; CR, Cardiac rehabilitation
*p < 0.05; **p < 0.01



Sociodemographic and Clinical Correlates of Exercise

Patterns

This research identified significant sociodemographic and

clinical correlates related to exercise maintenance in
cardiac populations such as sex, exercise history, diabetes,

smoking, and cardiac rehabilitation participation which are

consistent with previous research (Grace et al. ?-007a:,

Moore et al. 2003; Reid et al.2006; Song and Lee 2001).

It was notable that we found no differences in exercise

patterns based on age, family income or ethnocultural

background in controlled analyses, given older, low
socioeconomic status and non-white populations are often

most vulnerable to inactivity and CAD (Daly et al. 2002;

Taylor et al. 1998). Perhaps these sociodemographic

characteristics are more relevant to exercise initiation
rather than maintenance.

Sex was only a significant correlate in the model dis-

tinguishing between Exercise Maintainers and Inactive
participants. Thus, this study replicated the greater physical

activity among men than women seen in cardiac rehabili-

tation populations (Lieberman et al. 1998), but further
suggests men may also be more likely to sustain this

activity. While there is greater awareness of women's

inactivity and the subsequent increased risk for cardiac

recurrence, clearly more efforts to increase and sustain

wornen's activity levels are critically needed.

The goals of cardiac rehabilitation are to promote sec-

ondary prevention and increase quality of Iife by providing

exercise training, risk factor modiflcation, education,

medical surveillance, vocational rehabilitation and

psychosocial counseling (McGee et al. 1999; World Health

Organization 1993). Empirical evidence shows that

completion of cardiac rehabilitation programs is related to

increased exercise tolerance @alady et al. 1996; Milani
et al. 2004), exercise maintenance, qualtty of life, and

leisure-time physical activity (Izawa et al.2004), as well as

improved perception of physical function (Dolansky and

Moore 2004). Given the quantity of evidence supporting

the effects of cardiac rehabilitation in increasing physical

activity and overcoming psychosocial barriers to exercise

@oesch et al, 2005; Lavie and Milani 1996; Lavie et al,

1994 Song and Lee 2001; Worcester et al, 2003), it was

not surprising that cardiac rehabilitation enrollment dis-

tinguished significantly among Inegular Exercisers and

Inactive participants, and between Exercise Maintainers

and Inactive participants. Given the gross under-utilization

of cardiac rehabilitation in many jurisdictions (Bittner

et al. L999; Bunker and Goble 2003; Grace et al' 2002),

continued efforts to increase enrollment such as automatic

referral are warranted (Grace et al.2004).
Confirming (Blanchard et al. 2002; Bozionelos and

Bennett 1999; Brenes et al. 1998) and extending previous

findings, participants who had a previous exercise history
were less likely to be Inactive 18 months later when

compared to both Exercise Maintainers and Inegular
Exercisers. This emphasizes the importance of lifelong
physical activity promotion to increase the likelihood
exercise will become a lifestyle habit, particularly given
exercise may protect against other cardiac risk factors
including smoking (Blair et al. L996).

Psychosocial and Environmental Correlates of Exercise
Pattems

Exercise barriers and causal attributions were found to play
an important role in exercise maintenance behavior
(McAuley 1993). Perceived exercise barriers, including
personal (e.g., motivation, fatigue, time), social (e.g.,

partner support), and environmental (e.g,, cost, access,

weather) barriers (Evenson and Fleury 2000; Trost et al.
2002; Wyer et al. 2001) appear to be a consistent and

strong influence on exercise (Carlson et al. 2000; Trost
et al. 2002). It is important to identify and understand
potential barriers thereby enabling effective solution-
planning before barriers arise. For example, if a specific

barrier such as lack of access to facilities is identified
among older populations, a cardiac rehabilitation referral
could be made or a list of potential venues could be gen-

erated in collaboration with the patient (Karner et al. 2005;

Roitman and LaFontaine200l; Taylor et al. 1998).

Inactive Participants were more likely to attribute their
CAD to their own behavior than Exercise Maintainers, as

were Irregular Exercisers when compared to Exercise

Maintainers. Perhaps Inactive and Irregular participants

were aware that their sedentary lifestyle is detrimental to
their cardiac health, however this knowledge is insufficient
to motivate them to initiate and maintain physical activity.
Considering awareness of the need to change is often the

first step towards adopting exercise (Prochaska and

DiClemente 2005), subsequent interventions can capitalize
on this to move cardiac patients towards action. Future

study examining how this cardiac casual attribution relates

to exercise initiation is warranted.

Finally, while the season of assessment was not a

significant conelate of exercise, future research is needed

to thoroughly examine other environmental characteristics

such as sidewalk access, fear of falling, and temperature

considering these have been identified as important influ-
ences on physical activity participation in older adults
(Trost et al.2002).

Caution is warranted when interpreting these results, due

mainly to measurement and generalizability issues. First,
the reliance on self-report assessment of exercise behavior
raises the potential of inaccuracy in reporting. For instance,

research shows that sedentarv adults are more likelv to



overestimate their exertion level than their more active
counterparts @uncan et al. 2001). Self-report assessment

is however common in exercise behavior research, and the

HPLP II is a valid and reliable instrument (Walker et al.

1987). Moreover, our operationalization of exercise pat-

terns through the use of median split at all three time points

has several limitations. For instance, it reduces the vari-
ability in scores, or may misclassify some participants as

inactive even if they had increased the exercise behavior
across time. Future research utilizing growth curve mod-
eling of exercise behavior over time is wananted. Second,

selection biases such as significant differences in charac-

teristics of partieipants and non-participants, and the fact
that the retained participants were more likely to exercise

than those lost to follow-up limit generalizability of the

findings. Third, the list of conelates examined in this study

although thorough, was not exhaustive. Finally, given the

nature of our study design, causal conclusions cannot be

drawn.
In conclusion, this study revealed that up to one-fifth of

cardiac patients may have difficulty maintaining exercise

following initiation. Identified correlates of exercise

maintenance following a coronary event or procedure were

male gender, attending cardiac rehabilitation, prior exercise

history, being a non-smoker, perceiving lower exercise

baniers, and being less likely to attribute their disease to
their own behavior. Future research is needed to investigate

the rate of Inegular Exercisers among cardiac patients to
see whether this high rate is replicated, and if so to explore

means to promote sustained activity.
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