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Abstract
A greater number of older adults now live with coronary heart disease (CHD). This poses a
significant public health problem as older adults are at high risk for CHD-related mortality and
morbidity. Overwhelming data support benefits of cardiac rehabilitation for secondary prevention,
yet only a small portion of eligible older adults receive it. While many studies have examined
factors that affect cardiac rehabilitation utilization among older adults, few interventions have
aimed to improve their cardiac rehabilitation participation rates. A substantial body of evidence
indicates an individual’s illness perceptions appear to play a pivotal role in health behavior and
may be a promising target for intervention. Drawing from theoretic and empiric findings of
Leventhal and others, a self-regulatory model is proposed that explicates how CHD perceptions of
older adults may influence cardiac rehabilitation participation. The model may provide a useful
guide for the development of effective interventions tailored to older adults.

Coronary heart disease (CHD) is a chronic disease that greatly impacts older Americans.
The prevalence of CHD among adults who were 65 years of age or older between 2002 and
2003 was 21.9% for White, non-Hispanics; 17.4% for Black, non-Hispanics; and 14.3% for
Hispanics. 1 The leading cause of mortality for men and women in the United States is
CHD. Nearly 82% of those who die from CHD are 65 years of age or older. 2 Increased co-
morbidities, greater disability, decreased health-related quality of life, and increased health
care expenditures further characterize the CHD burden among older Americans. This burden
will likely increase with the anticipated demographic shifts associated with increasing
numbers and proportions of older Americans. 1 Thus, secondary prevention of CHD among
older adults is identified as a significant area for the development of tailored interventions to
decrease disease related burdens.

Cardiac rehabilitation is an effective secondary prevention measure for CHD among older
adults.3–5 Benefits of cardiac rehabilitation participation for older adults include a 26–31%
reduction in cardiac mortality risk, 6 cardiac risk factor modification, 7–9 improved quality
of life and psychosocial well-being, 9,10 improved physical function, 9,11,12 and decreased
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health care expenditures due to lower rates of CHD related re-hospitalizations 13 for acute
myocardial infarction (AMI) and myocardial revascularization procedures. 14,15

Acute myocardial infarction, angioplasty, stent, and coronary artery bypass graft (CABG)
surgery are among acute CHD health threats that provide an opportunity for older adults to
focus or re-focus their attention on secondary prevention of CHD. However, the
participation of older adults in cardiac rehabilitation is low. Only 13% of eligible patients 80
years of age or older, 16 13.9% of AMI patients and 31% of CABG surgery patients who are
65 years of age or older participate in a cardiac rehabilitation program. 6 Older adults are
between 1.5 and 2.0 times less likely to enter a cardiac rehabilitation program, as compared
to younger adults. 11 Gender differences in cardiac rehabilitation utilization rates17 between
men (higher) and women (lower) make participation even more unlikely among older adult
women. Poor utilization of cardiac rehabilitation among older adults is concerning because
they are at higher risk of CHD-related mortality and morbidity; therefore, cardiac
rehabilitation benefits may be of even greater importance in this population. 5,11,18,19

There is a substantial body of research investigating the problem of poor cardiac
rehabilitation utilization among adults. Taken together, findings show that an older adult’s
decision concerning whether or not to participate in a cardiac rehabilitation program is
complex and may be influenced by a variety of factors including age, gender, race and
ethnicity, co-morbidities, social support, socioeconomic status, insurance status, depression,
anxiety, role responsibilities, transportation issues, issues of provider non-referral, and the
strength of the provider’s recommendation for the cardiac rehabilitation program. 6,17,20–22

There are many potential barriers to cardiac rehabilitation utilization; however, if an older
adult does not perceive a personal need for cardiac rehabilitation, it is unlikely that he or she
will be motivated to confront potential barriers.

Recent studies indicate the way in which older adults’ interpret their acute CHD illness
(illness representation)23–26 may be a particularly influential factor, driving participation in
cardiac rehabilitation.20,27,28 A perceived need for cardiac rehabilitation is likely influenced
by acute CHD illness perceptions that are consistent with an expert model of CHD which
emphasizes the chronic nature of the disease, and the need for continued secondary
prevention efforts throughout the life-course. The Self-Regulation Model (Leventhal and
colleagues)23,24,29–31 provides a framework for furthering a conceptual understanding of
how the illness representations of older adults may influence cardiac rehabilitation behavior.
The Self-Regulation Model seeks to understand individual patient’s illness perceptions as a
key influencing factor for the selection of health behaviors within the patient’s personal,
social, and ethno-cultural contexts. The Self-Regulation Model has been used to guide the
development of interventions targeting other health behaviors and may provide a useful
guide for the development of tailored interventions designed to improve older adult
participation in cardiac rehabilitation.

Self-regulation theory
Leventhal and colleagues 23,24,29–31 suggest that individuals are active problem solvers
whose health related behaviors are based upon, and then regulated or influenced by, the
representations or beliefs they themselves generate about an illness.30 The basic premise of
this model is that when confronted by a health problem, individuals are motivated to
regulate or minimize their health-related risk and act to decrease health threats in ways
consistent with their perceptions of them. Three recurring, self-regulating, stages guide an
individual’s response to a health threat: 1) An active processing system generates cognitive
representations of the health threat. The dynamic process is influenced by the individual’s
personal, social, and ethno-cultural contexts, and thus highly individualized. 24,30,32 2) In
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response to the representation, a plan of action for coping with the problem is identified and
activated. 3) The success of the coping procedure is appraised and forms the basis for
subsequent modification. The appraisal feeds back and the self-regulating process may alter
either the way the problem was initially represented and/or the selected coping strategy.
Subject to appraisal within this process, representations are updated and, therefore, change
over time. 30 This suggests there is potential to modify illness representations in a directed
way to influence health behavior through an intervention.

Although representation of an illness is highly individualized and varies across disease
entity, it is characterized by five distinct, inter-related attributes: 1) disease identity,
perceived symptoms and labels for the illness; 2) timeline, perceived course of the illness as
acute, chronic, or cyclical in nature; 3) cause, perceived risk factors for the illness; 4)
controllability, perceived controllability or cure of the illness through personal or treatment
efforts; and 5) consequence, perceived effects of the illness. 23–26

The Self-Regulation Model has been tested and supported across a wide range of patient
illness populations, age groups, and ethno-cultural contexts. Diabetes, human
immunodeficiency syndrome, chronic obstructive pulmonary disease, hypertension, cancer,
rheumatoid arthritis, fibromyalgia, asthma, and chronic pain are some examples of patient
illness populations to which the self-regulation model has been applied.25,33–43 Young
adults, middle-aged adults, and older adults have participated in research studies that have
tested this model. Additionally, the self-regulation model has been applied in African
American, Chinese, Japanese, and Latino ethno-cultural contexts.44–47 Self-regulation
theory has guided the development of representational interventions which have successfully
influenced selected patient health behaviors including but not limited to antiretroviral
adherence,35,36 cancer related symptom management,38 and advanced care planning.48 The
wide applicability of this model with emphasis on understanding individual patient’s illness
perceptions as an influencing factor on subsequent health behaviors lend itself to usefulness
in examining the problem of poor cardiac utilization among older adults following acute
CHD events and guiding the development of tailored interventions for this at risk
population.

Self-regulation theory, older adults, and cardiac rehabilitation
Considered within a self-regulation framework, an older adult’s participation in cardiac
rehabilitation will depend upon his or her representation of CHD in relation to perceptions
of the purpose and personal benefits of cardiac rehabilitation. 27,49,50 Cardiac rehabilitation
utilization can be understood as one of the coping behaviors or procedures that may be
selected by the older adult in response to his or her representations of the acute CHD health
threat. The success of the coping procedures (cardiac rehabilitation or other coping
response) will be appraised and subsequent self-regulating processes adjusted accordingly
(see Figure 1).

Patient representations of CHD and cardiac rehabilitation will thus influence whether or not,
or the extent to which an older adult will elect to participate in a cardiac rehabilitation
program. 27,50 Older CHD patients who understand the role of cardiac rehabilitation and
perceive it as being a potentially important or personally necessary coping strategy are more
likely to participate. Conversely, older adults will be less likely to participate when they
have inaccurate, skeptical, or negative perceptions about CHD and cardiac rehabilitation. 50

For example, the older adult may perceive cardiac rehabilitation as more appropriate for
younger patients or have concerns about attendance barriers or the exercise component of
the program. A variety of such representations across the five illness representation
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attributes may curtail older adults’ selection of cardiac rehabilitation as a means to cope with
an acute CHD health threat as described below.

Disease identity attribute
The potential for erroneous symptom interpretation during an acute CHD health threat is
great among older adults, as symptom interpretation can be a challenging task. Older adults
may inaccurately attribute CHD associated symptoms to the discomfort of normal aging, as
they are more likely to experience an increased number of symptoms from age-related
changes in the biological self, and a milder, atypical CHD symptom presentation. 51–53 Sex-
related differences in the clinical presentation of an acute CHD health threat further
complicate symptom interpretation for older adult women as women are more likely to
experience atypical CHD symptoms in addition to chest pain, as compared to men.54

Chronic disease burdens among older adults also complicate symptom interpretation through
increased symptom experience. 52 For example, when an older adult has known chronic
disease, such as gastroesophageal reflux disease, the experience of CHD associated “chest
pain” may be inaccurately attributed to the older adult’s occasional “heart burn”. Symptom
interpretation may also be potentially inaccurate for older adults who have experienced a
prior AMI, as they may not have increased knowledge of typical or atypical AMI symptom
presentations. 55 Thus, older adults who inaccurately attribute their CHD associated
symptoms to normal aging or other chronic disease processes are less likely to participate in
cardiac rehabilitation. 28

Timeline attribute
Cardiac rehabilitation programs emphasize the chronic nature of CHD, and the personal
need for continued secondary prevention efforts throughout the life-course. 4 A perception
of CHD as a chronic illness is consistent with scientific evidence and the mission of cardiac
rehabilitation. Older adults, however, are more likely to perceive CHD as an acute illness, as
compared to younger adults. 53 The perception of CHD as having an acute rather than
chronic timeline among older adults is especially likely among those who are experiencing
an initial AMI event or CABG surgery. 56–58 The acute cardiac event is perceived as a
short-term problem that will be resolved following recovery from the event, rather than as a
symptom of a chronic disease (CHD). 56,57 For example, CABG surgery may be regarded as
a mechanism to “fix” the health threat. 59 Healthcare professionals may contribute to the
potential for older adults to perceive their CHD as only acute in nature when they select
words to describe the patient’s disease and present circumstance that can be misunderstood
to mean there is no longer a health concern. Examples of words or phrases that might
incorrectly communicate this type of message would include “we’ve fixed your heart,”
“solved your problem,” “took care of it,” or “you’re fine now”. While an interventional
measure may have addressed an acute cardiac crisis, it is important to emphasize to patients
and their families/support person(s) the continued presence of a chronic disease process that
requires a commitment to secondary prevention efforts. Failing to emphasize the efficacy of
cardiac rehabilitation as a secondary prevention measure for CHD through a strong
recommendation of the program to patients or through patient referral to the program may
also contribute to an acute perception of CHD among patients. When older adults
inaccurately perceive CHD solely as acute, their attention is focused on immediate recovery
from the acute CHD health threat. The need for cardiac rehabilitation may be dismissed or
minimized, as the CHD problem is perceived to be eradicated with interventional or surgical
treatment.

Cause attribute
Patients may not have awareness or knowledge of the cause of a cardiac event or recognize
the underlying, progressive nature of the CHD process. 46,49,60–62 When an acute CHD
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event is perceived by an older adult as an isolated episode, instead of a progressive, chronic
disease, the older adult may search for a “trigger” or single cause (e.g. aging) and not
consider the cumulative effect of multiple cardiac risk factors on the development of CHD
over the life-course. 49,63

Patient causal attributions are often inconsistent with documented personal cardiac risk
factors. 46,49,61,62,64 Hypertension, hyperlipidemia, and smoking are risk factors for CHD
that are often unrecognized as modifiable causes of an acute CHD event by older adults with
these documented risks. 61,62 Older adults are more prone to identify aging and less apt to
identify lifestyle behaviors (e.g., stress or inactivity) as factors contributing to their acute
CHD health threat. 53 These factors may contribute to the potential for older adult CHD
patients to have causal attributions for CHD that are inconsistent with a perceived need for
cardiac rehabilitation utilization. Without an accurate and complete personal cardiac risk
factor profile, cardiac rehabilitation utilization may be perceived as unnecessary.

Controllability attribute
The controllability attribute of the CHD representation indicates whether or not patients
believe their CHD can be controlled or cured. This attribute includes perceptions of personal
and treatment controllability. Patients who have a strong perception of personal
controllability believe their individual efforts at managing CHD will help to control the
progression of the disease. Patients who have a strong perception of treatment controllability
believe that the treatments prescribed by their health care provider (s) will have a positive
impact on the progression of the disease. For example, a CHD patient with strong personal
and treatment controllability may believe that adhering to an aerobic exercise program
(personal controllability), following a cardiac diet (personal controllability), and taking
prescribed medications (treatment controllability) to control high blood pressure will control
the progression of CHD.

Research has demonstrated that older adults are more likely to perceive CHD as less
controllable, as compared to younger adults. 53,58,65 Patients with CHD who perceive less
personal and treatment controllability are less likely to participate in cardiac rehabilitation.
20,28,66,67 The perceived controllability of CHD may be influenced by the patient’s causal
attribution. 68 If the causal attribute is medically inaccurate, this may promote further
inaccuracy within the controllability attribute and create a personal circumstance where a
perceived need for cardiac rehabilitation is unlikely. For instance, if a patient believes his/
her CHD resulted from the aging process, despite having uncontrolled high blood pressure
and current smoking behavior, the patient may perceive CHD as not controllable, even
though addressing these two modifiable cardiac risk factors through secondary prevention
efforts would likely have significant impact on the progression of the disease. Thus,
inaccuracy in one’s causal attributions have the potential to promote inaccuracy in one’s
perception of whether or not anything can be done to help control CHD progression.

Consequence attribute
Finally, older adults with CHD who perceive less disease severity and fewer severe
consequences are less likely to attend cardiac rehabilitation. 20,67 Older adults with lower
perceived severity of their CHD during hospitalization for an AMI or CABG surgery have
been found to be less likely to attend cardiac rehabilitation. 22 Patients who minimize CHD-
related consequences are more likely to only make moderate changes in daily activities and
lifestyle after the acute CHD event. 57 While a perception of less disease severity and fewer
severe consequences may assist CHD patients in coping with the emotional threat of a CHD
event, it may also result in the lack of cardiac rehabilitation participation and secondary
prevention efforts.
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Summary, discussion, and implications for intervention
Interventions that effectively promote cardiac rehabilitation utilization and prevent cardiac
disease related disability among the growing population of older adults are critically needed.
While at high risk for CHD-related morbidity and mortality, few older adults participate in
cardiac rehabilitation programs despite the well established benefits. Available evidence
demonstrates an individual’s representation of CHD and cardiac rehabilitation plays a
pivotal role in rehabilitation attendance and may be a promising target for interventions
tailored to older adults.

When older adults experience acute CHD health threats, there is a great potential for the
construction of CHD representations that will limit participation in cardiac rehabilitation. An
older adult may, for example, attribute CHD associated symptoms to normal aging or other
known chronic disease(s) (disease identity), instead of recognizing them as part of the
progression of CHD. The experience of angioplasty, stent placement, or CABG surgery may
be perceived as a treatment that “fixed” the CHD (timeline) so that it is no longer a concern.
When the benefits of an outpatient cardiac rehabilitation program are presented, the older
adult may not perceive it as being personally necessary. Because CHD is perceived as an
isolated event that has been “fixed”, the older adult may not identify personal modifiable
cardiac risk factors (causal attribution). The older adult perceives the CHD problem as
having been resolved, and therefore, cardiac rehabilitation seems unnecessary, as there is no
perceived chronic disease to manage (controllability). The potential negative consequences
of CHD have been avoided, because the treatment was successful. The CHD was caught in
time (consequences).

Research is needed to determine whether such inaccuracies, skeptical or negative
representations of CHD can be positively modified to improve this at risk population’s
participation in cardiac rehabilitation programs. The prior example illustrated potential
misperceptions as targets for tailored intervention within the five representational attributes:
1) disease identity: erroneous symptom interpretation; 2) timeline: only acute in nature; 3)
cause: inaccurate and incomplete CHD attributions; 4) controllability: perceptions of less
disease controllability; and 5) consequences: perceptions of less disease severity and fewer
consequences of CHD. Self-regulation provides a useful framework for understanding how
several key representational attributes interact to influence cardiac rehabilitation utilization
and may be a useful guide for the development of tailored interventions to promote cardiac
rehabilitation participation among older adults.

Considered within a self-regulation model, a cardiac rehabilitation utilization intervention
would be tailored according to the older adult’s representations of CHD and cardiac
rehabilitation and reinforce secondary prevention efforts. The desired outcome of such an
intervention is to increase participation in cardiac rehabilitation. The initial, essential, step in
the intervention process is the assessment of the older adult’s representations of CHD and
cardiac rehabilitation. The Revised Illness Perception Questionnaire69 and the Brief Illness
Perception Questionnaire70 are two reliable and valid instruments that provide a feasible
method for assessing an older adult’s CHD representation in the clinical setting. An
assessment of the older adult’s CHD representation would elicit beliefs specific to the five
attributes previously discussed (disease identity, timeline, cause, controllability, and
consequence) while an assessment of the cardiac rehabilitation representation would elicit
beliefs about the perceived purpose and personal benefits of cardiac rehabilitation, including
information related to program content, the purpose of aerobic exercise, and explicit barriers
to attendance,49 which may be different according to gender. The older adult’s
representations provide the frame in which the cardiac rehabilitation utilization intervention
content is tailored to the individual. While the cardiac rehabilitation utilization intervention
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may be designed to address multiple content areas related to CHD and cardiac rehabilitation
programs, only the content that applies to the individual’s CHD and cardiac rehabilitation
representations would be presented as intervention content. Further, the intervention content
is delivered in a bi-directional manner. Representational beliefs that are consistent with
cardiac rehabilitation utilization and secondary prevention efforts would be reinforced.
Well-established CHD or cardiac rehabilitation representational beliefs that are inconsistent
with cardiac rehabilitation utilization and secondary prevention efforts would be challenged
with alternative, new information. An opportunity to clarify any logistical concerns about
the cardiac rehabilitation program would be provided. This may include a discussion of
barriers to access a cardiac rehabilitation program such as: deprivation,71 distance from
home,72 lower income or less education, 73 rural living, 74 and transportation.75 The primary
purpose of the intervention would be to encourage the older adult to adopt CHD and cardiac
rehabilitation representational beliefs that are consistent with cardiac rehabilitation
utilization and secondary prevention of CHD to promote cardiac rehabilitation participation.

Research is needed to determine the most advantageous time and mechanisms for delivery
of a representational cardiac rehabilitation utilization intervention. Donovan and
colleagues’76,77 have conceptualized and tested a representational approach to patient
education which seems to be efficacious across a variety of patient populations. Key
elements and goals of this representational approach to patient education include the
following: 1) representational assessment; 2) identifying and exploring gaps, errors, and
confusion; 3) creating conditions for conceptual change; 4) introducing replacement
information; 5) summary; 6) goal setting and planning; and 7) follow-up contact to review
goals and strategies.77 This approach could be used to design a clinically feasible, tailored
cardiac rehabilitation and CHD representational intervention that could be delivered during
hospitalization for an acute CHD event, or post-discharge, prior to post-interventional or
surgical clearance for cardiac rehabilitation participation. The intervention could be
delivered in a single session or in multiple sessions. The delivery modality could be in
person, via telephone, or through the internet. It has been suggested that follow-up telephone
contact with CHD patients after discharge to encourage cardiac rehabilitation utilization,
answer patient questions, and clarify any misconceptions regarding the purpose and benefits
of cardiac rehabilitation programs may be beneficial in promoting cardiac rehabilitation
enrollment.78 The intervention could also be designed to include the older adult’s significant
other or the key individual who will be assisting the older adult during recovery. The
tailored intervention may also present alternative options for cardiac rehabilitation program
delivery (e.g., educational modules,79 home-based programs,80 use of the internet,81 or
telemedicine82 to further encourage older adult participation.

Improving cardiac rehabilitation participation rates among older adults is an important
health care initiative. Theoretical and empiric work based upon self-regulation theory have
identified the importance of an older adult’s illness representation on his or her cardiac
rehabilitation utilization following an acute CHD event. Research is needed to determine the
most advantageous mechanisms for delivery of representational interventions to promote
cardiac rehabilitation participation among a population at high risk for CHD-related
mortality and morbidity. The proposed self-regulatory model of cardiac rehabilitation
utilization may serve as a useful guide for the development of effective interventions,
tailored to older adult CHD patients.
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Figure 1.
Self-regulatory model of cardiac rehabilitation utilization
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