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CARDIAC REHABILITATION
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Predicting uptake and adherence to
cardiac rehabilitation (CR) continues
to challenge providers of the service in the
UK. This study included optimism with the
more traditional predictors of adherence.

The study included 61 eligible patients
(37 men, 24 women) referred to an eight-
week phase Ill CR programme. Socio-
demographic data were collected including
age, gender, diagnosis, employment,
marital status and deprivation. Depression
was measured using the Hospital Anxiety
and Depression (HAD) scale. Dispositional
optimism was measured using the Revised
Life Orientation Test (LOT-R). Stages of
change (SOC) for exercise were assessed.
Attendance and completion of the eight-
week CR programme were recorded for

all patients. There was adherence to CR
by 46 (75%; 27 men and 19 women) and
non-adherence by 15 (25%; 10 men and 5
women). Dispositional optimism and SOC
were found to be significant predictors

of adherence (p=0.001 and p=0.038,
respectively), with depression tending
towards significance (p=0.0614). Socio-

demographic variables were not significant.

Greater optimism is associated with
attendance at phase Ill CR. In addition,
being in a higher stage of the SOC model
is also associated with adherence. These
findings can enable CR staff to identify
patients at risk of failing to adhere,
facilitating focused interventions to
encourage adherence.

Introduction

Exercise-based cardiac rehabilitation (CR) is
embedded in cardiac care and can reduce
cardiovascular mortality by 30% and death from
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all causes by 20-25%.%2 Phase Il CR is the

stage of the patient journey in the UK that is
primarily delivered in a hospital setting.? It is
acknowledged that strategies to increase adherence
and participation are needed to maximise health
gains from participation in CR.2 Predicting uptake
and adherence has, to date, focused on traditional
measures, e.g. age.> New aspects are receiving
some attention, these include dispositional
optimism and stages of change (SOC).

Optimism

Optimists expect events to go their way, more good
things will happen to them than bad, whereas
pessimists, expect the opposite.* Carver and
Scheier,® suggest that optimists cope better with
adversity, are more successful at achieving goals,
less likely to suffer depression and have better
physical health. In addition, being optimistic can
be predictive of lower cardiovascular and all-cause
mortality.®”

Figure 1. The five stages of the
transtheoretical model (adapted from ref. 8)
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Table 1. Definitions and processes of the stages of change

(adapted from reference 8)
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Figure 3. Comparison of adherers and non-adherers by stage of

Stage Definition
Pre-contemplation

Contemplation
next 6 months

Preparation

small changes
Action

Maintenance

Stages of change

The transtheoretical model (TTM) of
behaviour change was first introduced

by Prochaska and DiClemente.? It is now
routinely used in CR for other health
behaviour change. The SOC concept suggests
that people follow a number of stages when
adopting and maintaining behaviours

(table 1 and figure 1).

Success in behaviour change can hinge on
an individual’s readiness to change, their
SOC and interventions offered by health
professionals.®1°

Traditional predictors

Traditional predictors include depression,
socio-demographics, age, gender,
employment status, marital status and socio-
economic status. Non-completion has been
associated with depression, older patients,
women, single unemployed and lower socio-
economic status.!!

Materials and methods
Participants

Sixty-one subjects were recruited with varying
diagnoses including: myocardial infarction (M),
angina, heart failure, coronary artery bypass

graft (CABG), angioplasty and valve replacement.

They attended CR once or twice weekly for
eight weeks following American Association of
Cardiovascular and Pulmonary Rehabilitation
(AACVPR) guidelines.*? Only data for those who
commenced the programme were used.

Outcome measures

Demographic data included age, gender, marital
status, diagnosis, employment status and
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Intend to change physical activity behaviour within
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contemplation

deprivation (using Depcat scores!3). Dispositional
optimism was measured using the Revised Life
Orientation Test (LOT-R), which was validated
by Scheier and colleagues.’* SOC was measured
using a questionnaire, adapted from Marcus

et al.’> Depression was measured using the
Hospital Anxiety and Depression (HAD) scale.'®

Results
Descriptive statistics of the sample

Sixty-one participants with a mean age 61.1
+ 9.5 years, 37 males (61%) and 24 females
(39%). Forty-six (75%) completed phase IlI
CR and 15 subjects (25%) did not complete.

Predictors
Demographics

Mean age of completers was 60.6 + 11.8
years and 61.2 + 8.8 years for non-

Figure 2. Receiver operating
characteristic (ROC) curve for Revised
Life Orientation Test (LOT-R) scores
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completers, which was not significant
(p=0.829). Two-thirds of the non-adherers
(67%) were male. There was no significant
difference between the two groups due to
gender (p=0.583). No significance was
found for diagnosis, employment and marital
status (p=0.560, p=0.310 and p=0.163,
respectively) or deprivation (p=0.457).

Dispositional optimism

Non-completers were less optimistic

(12.9 = 2.5) than those who completed
(16.5 = 3.6; p=0.001). A receiver-operator
characteristic (ROC) curve!” was used to
investigate the ability of the LOT-R score to
discriminate between those who would adhere
to CR. Figure 2 represents the ROC curve for
the LOT-R score based on completion. Based
on the criteria of the point on the ROC curve
furthest away from the line of equilibrium,
yielding the best trade-off between sensitivity
and specificity,'® patients scoring below

16 should be considered at risk of non-
completion.

Stage of change

Significance was found (p=0.038) for SOC
between groups. Figure 3 suggests the
higher the SOC (that is, towards action and
maintenance stages), the less likely a patient
will drop out.

Depression

The mean depression score for this sample
was 3.7 (+ 3.0). Non-adherers (4.8 + 2.8)
were more depressed than those who
attended CR (3.3 = 2.97). The data would
appear to suggest that depression may be a
predictor of adherence. However, depression
only tended towards significance (p=0.0614).
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Discussion
Demographic variables

None of the demographic factors examined were
found to be predictors of adherence to phase IlI
CR. In a recent study, a similar non-significant
relationship between adherence and age was
observed.! This is a positive finding for older
participants who can accrue the benefits.?° Poor
relationships between diagnosis and adherence
have been observed in previous studies.?!??
This study would suggest that regardless of
diagnosis, patients are taking up and adhering to
exercise-based CR.?

Employment status did not predict adherence,
however, other studies have found that
unemployment contributes to non-adherence.?32*
On examination of the sample, the majority

of subjects were retired (57.4%; 53% in the
non-adherence group), which possibly makes
attendance easier. No relationship with marital
status or deprivation and adherence was found.
This is a positive finding as many aspects of
cardiac care will often see lower socio-economic
groups not accept.!t

Optimism

The findings concur with the only other
study examining optimism and adherence
to CR.!® Pessimists perceive that regardless
of what they do, the outcome will be the
same and, therefore, reduce their efforts
and quit. This is a common misconception
of cardiac patients. Misconceptions are
beliefs that are false, and can result in over-
cautious or inappropriate behaviours.?° It is
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recommended that staff should screen for
optimism/pessimism, identify and address
cardiac misconceptions, which have been
shown to influence adherence to phase IlI
CR.?>26 For this data set, 87% of patients
scoring less than 16 were non-compliant.
We would suggest that patients scoring less
than 16 should receive additional support
to overcome misconceptions and improve
uptake and attendance at CR. The area under
the ROC curve is the probability that a test
will discriminate between patients with and
without a condition.?”

Stage of change

The findings would suggest that SOC has

a positive effect on adherence, and those
further towards action and maintenance
stages were more likely to adhere. A study
by Bock et al.,?8 did not find a relationship
between SOC and adherence, possibly due
to differing subject nationality, gender, health
services and diagnosis distributions. They
found that younger and employed subjects
were more likely to drop out. Other studies
have found significant positive relationships
between exercise adherence and the SOC
model with coronary heart disease (CHD)
patients.?® Currently, CR services in the UK
routinely use SOC.2° Professionals should
consider using SOC to identify patients who
are less likely to adhere, allowing them to
focus on these patients.

Depression

Depression measures tend towards
significance in predicting adherence with the
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phase Ill CR programme, this is consistent
with previous studies.?22%3% These other
studies used the Beck Depression Inventory
(BDI), whereas this study used the HAD
scale, as recommended by the national
guideline.?®

In conclusion, healthcare professionals need
to be aware of barriers and factors that
impinge on adherence to CR programmes to
maximise uptake and adherence. We found no
relationship between traditional demographic
factors and adherence. Our main finding

is that optimism and SOC are factors that
should be incorporated into assessment of
patients prior to phase Ill. Thus, clinicians
can be proactive in identification of ‘high-risk’
non-adherers to maximise the benefits of
participation @
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® Optimism may be a better predictor
of uptake and adherence to
phase Il cardiac rehabilitation than
other traditional measures

® Stages of change for exercise of
action and maintenance were good
predictors of uptake and completion
of phase Il cardiac rehabilitation

12. American Association Of
Cardiovascular and Pulmonary

1. Oldridge NB, McCartney N, Hicks
A, Jones NL. Improvement in maximal
isokinetic cycle ergometry with cardiac
rehabilitation. Med Sci Sports Exerc
1989;21:308-12.

2. Jolliffe JA, Taylor RS, Thompson

D, Oldridge N, Ebrahim S. Exercise-
based rehabilitation for coronary heart
disease. Cochrane Database Syst Rev
2001;(1):Cb001800.

3. Bethell HJ, Turner SC, Evans JA,
Rose L. Cardiac rehabilitation in the
United Kingdom. How complete is
the provision? J Cardiopulm Rehabil
2001;21:111-15.

4. Scheier MF, Carver CS. Optimism,
coping and health: assessment and
implications of generalised outcome

5. Carver CS, Scheier MF.
Perspectives on personality. 5
edition. Boston: Pearson Education
Inc., 2004.

6. Giltay EJ, Geleijnse JM, Zitman

FG, Hoekstra T, Schouten EG.
Dispositional optimism and all-cause
and cardiovascular mortality in a
prospective cohort of elderly Dutch
men and women. Arch Gen Psychiatry
2004;61:1126-35.

7. Kubzansky LD, Sparrow D,
Vokonas P, Kawachi I. Is the glass
half empty or half full? A prospective
study of optimism and Coronary
Heart Disease in the normative
aging study. Psychosom Med
2001;63:910-16.

more integrative model of change.
Psychotherapy: Theory, Research and
Practice 1982;19:276-88.

9. Prochaska JO, Marcus BH. The
transtheoretical model: applications
to exercise. In: Dishman RK (ed).
Advances in exercise adherence.
Champaign, IL: Human Kinetics,
1994.

10. Beckie TM. A behaviour change
intervention for women in cardiac
rehabilitation. J Cardiovasc Nurs
2006;21:146-53.

11. Cooper AF, Jackson G, Weinman
J, Horne R. Factors associated with
cardiac rehabilitation attendance: a
systematic review of the literature.
Clin Rehabil 2002;16:541-52.

252 | The British Journal of Cardiology | September/October 2009 | Volume 16 Issue 5

Rehabilitation. Guidelines for
cardiac rehabilitation and secondary
prevention programmes. 4th edition.
Champaign, IL: Human Kinetics,
2003.

13. Mcloone P. Carstairs scores for
Scottish postcode sectors from the
1991 census [online]. Glasgow: Public
Health Research Unit, University of
Glasgow, 2000. Available from: http://
www.sphsu.mrc.ac.uk/files/File/
library/other%20reports/Carstairs.pdf

14. Scheier MF, Carver CS, Bridges
MW. Distinguishing optimism from
neuroticism (and trait anxiety,
self-mastery and self-esteem): a re-
evaluation of the life orientation test. J
Pers Soc Psychol 1994;67:1063-78.



Copyright Medinews (Cardiology) Limited Reproduction Prohibited

|
CARDIAC REHABILITATION

15. Marcus BH, Rakowski W, Rossi
JS. Assessing motivational readiness
and decision making for exercise.
Health Psychol 1992;11:257-61.

16. Zigmond AS, Snaith RP. The
hospital anxiety and depression scale.
Acta Psychiatr Scand 1983;67:361-
70.

17. Zweig MH, Campbell G. Receiver-
operating characteristic (ROC) plots: a
fundamental evaluation tool in clinical
medicine. Clin Chem 1993;39:561-
77.

18. Silveira E, Taft C, Sundh V, Waern
M, Palsson S, Steen B. Performance of
the SF-36 health survey in screening
for depressive and anxiety disorders in
an elderly Swedish population. Qua/
Life Res 2005;14:1263-74.

19. Glazer KM, Emery CF, Frid
DJ, Banyasz RE. Psychological

predictors of adherence and
outcomes among patients in cardiac
rehabilitation. J Cardiopulm Rehabil
2002;22:40-6.

20. Scottish Intercollegiate Guidelines
Network. SIGN guideline no. 57:
Cardiac rehabilitation — a national
clinical guideline. Edinburgh: SIGN,
2002.

21. Ades PA, Waldman ML, McCann
WJ, Weaver SO. Predictors of cardiac
rehabilitation participation in older
coronary patients. Arch Intern Med
1996;152:1033-5.

22. Cooper AF, Lloyd G, Weinman

J, Jackson G. Why patients do not
attend cardiac rehabilitation: the role
of intentions and illness beliefs. Heart
1999;82:234-6.

23. Evenson KR, Rosamond WD,
Luepker RV. Predictors of outpatient

cardiac rehabilitation utilization:
the Minnesota Heart Surgery
Registry. J Cardiopulm Rehabil
1998;18:192-8.

24. Harlan WR, Sandler SA, Lee KL,
Lam LC, Mark DB. Importance of
baseline functional and socioeconomic
factors for participation in cardiac
rehabilitation. Am J Cardiol
1995;76:36-9.

25. Lane D, Carroll D, Ring C, Beevers
G, Lip GYH. Predictors of attendance
at cardiac rehabilitation after
myocardial infarction. Psychosomatic
Research 2001;51:497-501.

26. Petrie KJ, Weinman J, Sharpe

N, Buckley J. Role of patients’ views
of their illness in predicting return to
work and functioning after myocardial
infarction: longitudinal study. BMJ
1996;312:1191-4.

27. Hanley JA, McNeil BJ. The
meaning and use of the area under the
receiver operating characteristic (ROC)
curve. Radiology 1982;143:29-36.

28. Bock BC, Albrecht AE, Traficante
RM, Clark MM, Marcus BH. Predictors
of exercise adherence following
participation in a cardiac rehabilitation
programme. Int J Behav Med
1997;4:60-75.

29. Hellman EA. Use of the stages of
change in exercise adherence model
among older adults with a cardiac
diagnosis. J Cardiopulm Rehabil
1997;17:145-55.

30. Carney R, Rich M, Tevelde A, Saini
J, Clark K, Jaffe A. Major depressive
disorder in coronary artery disease. Am
J Cardiol 1987;60:1273-5.

Volume 16 Issue 5 | September/October 2009 | The British Journal of Cardiology | 253

Prohibited

ion

ted Reproducti

imi

Copyright Medinews (Cardiology) L



