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Physicians play an important role in CR referral and enrollment. Despite established benefits and
recommendations, cardiac rehabilitation (CR) enrollment rates are pervasively low. The reasons cardiac
patients are missing from CR programs are multifactorial and include provider factors. A number of studies
have now investigated physician factors associated with referral to CR programs and patient enrollment. The
objective of this study was to qualitatively and systematically review this literature. A literature search of
MEDLINE, PsycINFO, CINAHL, Embase, and EBM was conducted for published articles from database inception
to October 2011. Overall, 17 articles were included following a process of independent review of each article
by 2 authors. Seven (41.2%) were graded as good quality according to Downs and Black criteria. There were
no randomized controlled trials. Results showed that medical specialty (ie, cardiac specialists more likely to
refer; n = 8 studies) and other physician-reported reasons (eg, physician report of their reasons for CR referral
and physician sex) were related to referral. Physician factors related to patient enrollment in CR were physician
endorsement, medical specialty, being referred, and physician attitudes toward CR. Physician factors are
consistently related to CR referral and enrollment. The role of physician endorsements in promoting patient
enrollment should be optimized and exploited.

Introduction
Cardiovascular diseases are among the leading cause of
morbidity and mortality worldwide.1 Burden is projected
to rise globally to 83 million cases in 2020.1 Cardiac
rehabilitation (CR) is an outpatient secondary prevention
program comprised of structured exercise training and
comprehensive education and counseling to promote
optimal functioning for patients.2 Participation in CR
has been shown to improve health behavior, improve
exercise capacity, promote psychological wellbeing, reduce
rehospitalization, and reduce mortality by 25%, all in a
cost-effective manner.3,4 Accordingly, CR is recognized in
clinical practice guidelines as a standard element of the
continuum of cardiac care,2,5,6 and a recent American Heart
Association Presidential Advisory and Science Advisory
promote the importance of CR referral by physicians.7,8

Despite these established benefits and recommenda-
tions, CR enrollment rates are pervasively low. In the
United States, participation rates range from 14% to 55%
after myocardial infarction.9 In the United Kingdom, 28.6%
of eligible patients were enrolled in CR in 2004, despite
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a national target of 85%.10 In Canada, approximately 30%
of eligible cardiac inpatients enroll in CR.11 The reasons
cardiac patients are missing from CR programs are
multifactorial and include health system-, provider-, and
patient-related factors.12 The preponderance of literature
in this area has focused on patient-related correlates of CR
use. However, arguably 1 of the chief explanatory factors is
failure of physicians to refer.13 Physician recommendations
to attend has long been known as a key factor affecting
patient participation in CR.14 A number of studies have since
investigated physician factors associated with referral to CR
programs and patient enrollment. This literature has not
yet been reviewed and synthesized to our knowledge. The
objective of this study was to qualitatively and systematically
review the literature investigating physician factors related
to CR referral and enrollment.

Methods
The criteria for considering studies for this review included
types of studies, types of participants, and types of outcome
measures. For the types of studies, peer-reviewed studies
in print or published ahead of print were considered for
inclusion. Primary or secondary studies were included
whether they were observational or interventional in
design. Qualitative studies were not included, but served

Received: November 20, 2012
Accepted with revision: March 17, 2013

Clin. Cardiol. 36, 6, 323–335 (2013) 323
Published online in Wiley Online Library (wileyonlinelibrary.com)

DOI:10.1002/clc.22126
© 2013 The Authors. Clinical Cardiology published by Wiley Periodicals, Inc.
This is an open access article under the terms of the Creative Commons Attribution Non-Commercial License, which permits use, distribution and reproduction
in any medium, provided the original work is properly cited and is not used for commercial purposes.



to inform interpretation of quantitative findings. Reviews
were identified as a source of additional primary studies.
For the types of participants, healthcare providers with a
scope of practice to sign off on CR referral (cardiologists,
cardiovascular surgeons, family doctors, internists, or
nurse practitioners) were considered and alternatively
inpatients or outpatients who were eligible for CR reporting
on perceived recommendation by the healthcare provider
with the scope to refer. Referral and/or enrollment in CR
were used as the types of outcome measures.

Search Methods for Identification of Studies

Literature published between 1946 and October 2011
was searched using the MEDLINE, PsycINFO, CINAHL,
Embase, and EBM electronic databases. The search
strategy was composed of 3 concepts: (1) cardiac conditions
(eg, myocardial infarction), (2) practitioners focus (eg,
physician practice patterns); and (3) the outcome of interest
(eg, referral). The terms were adjusted to each database
so that studies were not missed by the search strategy.
A snowball hand search was undertaken after the first
selection of articles. Search strategy is depicted in Table 1.

Data Collection and Analysis

Two reviewers (G.M.G. and P.P.) independently screened
the references identified by the search strategy by title and
abstract. To be selected, abstracts had to meet the eligibility
criteria of this study. The full-text reports of all selected
citations were obtained and assessed independently for
eligibility by these 2 reviewer, based on the defined
inclusion criteria. Any disagreements were resolved by
consultation with a third author (S.G.).

Data extraction was undertaken by a single reviewer
(G.M.G.) and checked by a second reviewer (P.P.). The
Downs and Black scale15 was selected to assess the quality
of the studies as it is appropriate to evaluate nonrandomized
investigations, and it contained the highest number of rele-
vant items for the needs of this review. However, as not all
items were relevant to the various study types included in
this review, a modified version of the checklist was employed
for each of the study types, excluding questions related to
randomized controlled trials (Table 2). Therefore, a modi-
fied version of the Downs and Black checklist was used with
the final checklist consisting of 18 items. The tool was used
to describe points in 4 areas: reporting, external validity,
internal validity (bias), and internal validity (confounding).
Each study was scored for the presence of 1 or more items
in each domain, with overall judgment of potential for bias
based on a total score of 0 to 18, with a higher score indicat-
ing higher methodological quality. The classification of each
study as good, fair, or poor was based on cut points according
to the US Preventive Services Task Force approach.16

Given the nature of the literature, quantitative synthesis of
data was not possible. The multiple sources of heterogene-
ity observed across studies (in terms of participants and
outcomes) meant that undertaking a formal meta-analysis
was not considered appropriate. Thus, the employment
of Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) criteria recognizes that several of
the criteria do not apply to this article. Heterogeneity among

Table 1. Search Strategy

Concept
Search

Terms–MEDLINE
Search

Terms–Embase

Cardiac conditions Coronary disease Coronary artery
disease

Heart disease Heart disease

Cardiovascular disease Cardiovascular
disease

Coronary artery
disease

Heart infarction

Myocardial infarction Myocardial
infarction

Cardiac rehabilitation

Practitioner focus Attitudes to health
personnel

Doctor patient
relation

Physician’s practice
patterns

Medical specialist

Physician–patient
relations

Physician

Professional
competence

Cardiovascular
surgeon

Physician Cardiologist

Physician’s role Advanced practice
nurse

Cardiovascular
surgeon

Cardiologist

Nurse practitioners

Rehabilitation
/referral

Referral and
consultation

Physician attitude

Access/adherence
/enrollment

Prejudice Clinical practice

Patient acceptance of
healthcare

Health personnel
attitude

Patient compliance Patient referral

Ambulatory care Patient attitude

Attitude to health Patient selection

Health services
accessibility

Ambulatory care

Healthcare disparities Attitude to health

Outpatients Healthcare
disparity

Inpatients Outpatient

Patient dropouts Outpatient
department

Treatment refusal Cardiac patient

Patient participation Rehabilitation
patient

324 Clin. Cardiol. 36, 6, 323–335 (2013)
G.L.M. Ghisi et al: CR referral and enrollment
Published online in Wiley Online Library (wileyonlinelibrary.com)
DOI:10.1002/clc.22126 © 2013 The Authors. Clinical Cardiology published by Wiley Periodicals, Inc.



Table 1. continued

Concept
Search

Terms–MEDLINE
Search

Terms–Embase

Refusal to participate Heart
rehabilitation

Patient selection Patient dropout

Physician or provider
perception

Cardiac
rehabilitation

Patient care
management

Physician or
provider
perception

Health behavior Health behavior

Cardiac inpatient or
outpatient

Cardiac inpatient
or outpatient

Gatekeeping Cardiac referral or
access or
enrollment

Eligibility
determinants

Cardiac
rehabilitation
patient

Cardiac referral or
access or enrollment

Rehabilitation
center

Rehabilitation Rehabilitation
center

Cardiac rehabilitation
patient

Cardiac
rehabilitation
program

Rehabilitation centers Cardiology clinic

Rehabilitation center Coronary care unit

Cardiac rehabilitation
program

Cardiac care

Cardiology clinic Patient compliance

Cardiac care facilities Program access

Cardiac care Program
adherence

Patient compliance Program utilization

Program access Program
enrollment

Program adherence Patient attendance

Program utilization Health behavior

Program enrollment

Patient attendance

Health behavior

included studies was explored qualitatively. Studies were
grouped according to whether the primary participants
were providers or patients, and the outcome of interest
(referral, enrollment, or both).

Results
A flow diagram depicting the search results, reasons for
exclusion, and study selection is presented in the Figure1.
Overall, 17 articles were included in this systematic review.

Characteristics of Included Studies

Table 3 summarizes the methodological characteristics of
the included studies. Included studies varied in methodol-
ogy, type of participants, and type of outcomes reported.
Eight (47%) studies were cross-sectional in design,14,17–23

8 (47%) were cohort studies (5 prospective24–28 and
3 retrospective29–31), and 1 (6%) study used a mixed-
methods design.32 Patients were the primary partic-
ipants in the majority of included studies (n = 13,
76.5%14,17,19,22–25,27–32), whereas 3 (17.5%) studies included
physicians as participants,18,20,21 and 1 (6%) study used
both in a nested design.26 Seven (41%) studies14,22,23,26–28,32

reported CR enrollment as the outcome, 7 (41%) studies
reported CR referral as the outcome,18–21,24,30,31 and 3 (17%)
reported both.17,25,29 Nine (53%) studies were undertaken
in the United States, 5 (29%) in Canada, and 1 (6%) each in
Australia, China, and Scotland.

The quality of the all studies was assessed and ratings are
shown in Table 3. Overall, 7 (41%) studies were considered
good, 8 (47%) fair, and 2 (12%) were considered poor.

Physician Factors Affecting CR Referral

Medical Specialty: Table 4 is a summary of findings of
the studies included in this review. Having an appointment
with a cardiologist or a cardiac surgeon at discharge, or
seeing a cardiologist while hospitalized was identified by
3 studies as a significant correlate of CR referral, from
the perspective of both patients and physicians.19,29,31 The
Barber et al. study,17 in particular, found that at hospital
discharge, patients scheduled for an appointment with a
cardiologist or a cardiac surgeon had more than twice the
odds of being referred to CR when compared to patients
scheduled with a family physician (P < 0.02). However,
2 studies did not find a significant relationship between
cardiologist involvement and CR referral.24,30

Attitudes toward CR and referral of a hypothetical patient
were examined and compared by medical specialty in
another study.18 Results showed that medical specialty was
significantly related to referral, such that family physicians
were less likely than specialty providers to refer. Grace
et al20 went on to examine factors affecting referral practices
among generalists vs specialists. Two groups of physicians
(104 primary care physicians and 81 cardiac specialists)
were surveyed. When compared to cardiac specialists,
primary care physicians were more likely to endorse
lack of familiarity with CR site locations (P < 0.001), lack
of standardized referral forms, inconvenience, program
quality, and lack of discharge communication from CR
as factors negatively impacting CR referral practices, and
less likely to perceive their colleagues and department
as regularly referring patients, intending to refer their
patients, and to enlisting assistance completing their CR
referral forms by allied health professionals in their practice
than primary care physicians.20 When asked what are the
most important factors affecting referral to CR, primary
care physicians and cardiac specialists reported geographic
accessibility, patient motivation, patient benefit, medical
characteristics of patients (ie, obesity, sedentary lifestyle),
quality of the program, knowledge of available programs, the
nature of the referral process, and patient age.20 In addition,
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Table 3. Characteristics of the Studies Included in This Review (N = 17)

Study
Author (Year),
Country Study Design Subjects

Description of
Sample and Size Methods

Quality Assessment
Classification (Points)

Ades et al.
(1992), USA

Cross-sectional Patients Cardiac inpatients
eligible for CR,
n = 226

Guided interview: to collect demographic,
medical, and psychosocial data. Telephone
interview (prior to discharge or shortly
thereafter): to describe the strength of their
primary physician’s recommendation
regarding CR participation (graded from 1 to
5).

Fair (11)

Ayanian et al.
(2002), USA

Retrospective
cohort

Patients Inpatients with a
diagnosis of AMI,
n = 35 520

Patients identified in 7 states during 1994 and
1995. From Medicare claims, it was
identified ambulatory visits to cardiologists,
internists, and family practitioners.

Good (15)

Barber et al.
(2001), USA

Cross-sectional Patients Cardiac inpatients
eligible for CR,
n = 347

Phase I patients: follow-up by mail survey
+3 months after discharge mailed
questionnaire. Phase II patients: follow-up
by phone +6 weeks after discharge phone
interview.

Good (16)

Bittner et al.
(1999), USA

Prospective cohort Patients Cardiac inpatients
after discharge and
eligible for CR,
n = 995

Patients eligible for CR were identified from
hospital discharge dataset. Referral rates to
the CR program among patients
hospitalized for CHD were computed over
an 18-month period.

Fair (10)

Dunlay et al.
(2009), USA

Prospective cohort Patients Cardiac inpatients
post-MI after
discharge and
eligible to CR,
n = 179

Subjects completed a 46-item questionnaire
before hospital discharge (to measure
health motivation, person’s judgment of
their own capacities as related to
controlling their heart disease, and
self-assessment of health status,
importance of CR to the patient, motivating
factors, education, living situation,
transportation availability, insurance, and
fears and concerns about rehabilitation.

Good (15)

Grace et al.
(2004),
Canada

Cross-sectional Physicians Primary care
physicians,
cardiologists, and
cardiovascular
surgeons, n = 179

Survey included sociodemographic
characteristics, a hypothetical case
scenario, physicians were asked whether
they would refer the patient, and a 26-item
questionnaire asking questions about
patients characteristics influenced the
physician’s referral practices and
physician’s attitude about CR.

Good (14)

Grace et al.
(2008),
Canada

Prospective cohort Patients Physicians Cardiologists and
outpatients;
cardiologists, n = 97
and outpatients,
n = 1268

Cardiologists completed a survey regarding
CR attitudes. Outpatients were surveyed
prospectively to assess factors affecting CR
enrollment. Patients were mailed a
follow-up survey 9-months later to
self-report CR enrollment. The enrollment
was checked by the CR site.

Good (18)

Grace, Grewal,
Stewart
(2008),
Canada

Cross-sectional Physicians Primary care
physicians and
cardiac specialists
(cardiologists or
cardiovascular
surgeons); n = 104
primary care
physicians and
n = 81 cardiac
specialists

Questionnaire application (mailed), which
included sociodemographic items, and 26
investigator-developed items scored on a
5-point Likert scale about factors affecting
physician’s referral.

Fair (12)
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Table 3. continued

Study
Author (Year),
Country Study Design Subjects

Description of
Sample and Size Methods

Quality Assessment
Classification (Points)

Jones et al.
(2003),
Canada

Cross-sectional,
qualitative

Patients Outpatients eligible to
CR, enrollers and
nonenrollers, n = 20
enrollers and n = 9
nonenrollers

A 16-item questionnaire was used to measure
the importance of variables that have been
found to be associated with participation in
CR. A semistructured interview guide was
also developed to promote discussion of
perceptions and experiences with CR.

Poor (6)

King et al.
(2001),
Canada

Prospective cohort Patients Cardiac inpatients
ready for discharge
after an AMI or
CABG, n = 304

Two weeks and 6 months after discharge,
respondents were given a list of factors
commonly thought to influence attendance
at CR.

Fair (9)

Mak et al.
(2005),
China

Prospective cohort Patients Cardiac patients
recruited for a phase
I CR program (not
proceeding to phase
II), n = 41

Evaluation of factors related to phase II:
baseline assessment, comprehensive
program and documentation of barriers.

Fair (7)

Missik (2001),
USA

Cross-sectional Patients Women enrolled and
nonenrolled in CR
after a cardiac
event, n = 370

A self-reported instrument (eg, to collect data
about physician referral to CR, health
insurance coverage) and medical records
reviews were used to collect data.

Fair (12)

Pell et al.
(1996),
Scotland

Retrospective
cohort

Patients Inpatients with a
discharge diagnosis
of MI, n = 881

Scottish morbidity record data were used to
identify all patients discharged from
Glasgow hospitals from June 1994 to
November 1994 with MI.

Fair (11)

Scott et al.
(2005),
Australia

Retrospective
cohort

Patients Patients who died or
were discharged
after
troponin-positive
ACS, n = 2156

The proportion of highly eligible patients in
total and in each category who received
specific clinical interventions during
admission or at discharge were determined
at the level of individual patients using
intervention-specific eligibility criteria
derived from evidence-based clinical
practice guidelines.

Stiller and Holt
(2004), USA

Cross-sectional Patients Outpatients with at
least 1 cardiac
diagnosis and
eligible for phase II
CR, n = 203

Participants were approached before their
discharge from the hospital. Three-weeks
after their discharge, patients were mailed
a questionnaire. Patients were also
contacted by phone.

Fair (9)

Suter et al.
(1992), USA

Cross-sectional Physicians Cardiologists,
cardiovascular
surgeons, internists,
and family
practitioners, n = 32

Contact letter (physicians randomly selected).
Those who responded receive a
questionnaire and should return it within
2 weeks. Thirty-two questionnaires
returned.

Poor (4)

Yates et al.
(2003), USA

Cross-sectional Patients Cardiac inpatients
hospitalized over a
1-year period at a
regional (rural)
medical center,
n = 222

Mail surveys. Good (13)

Abbreviations: ACS, acute coronary syndrome; AMI, acute myocardial infarction; CABG, coronary artery bypass grafting; CR, cardiac rehabilitation; MI,
myocardial infarction.
aHypothetical. bStarted. cCompleted.

primary care physicians reported that referral to CR was
another physician’s responsibility and cardiac specialists
reported CR as the standard of care.
Physician Reports of Their Reasons for CR Referral: Two
studies examined physician perceptions of factors affecting

their referral practices.18,21 In 1 of the studies by Grace
et al.,18 179 physicians (primary care, cardiologists, or
cardiac surgeons) from Ontario, Canada completed a mailed
survey to describe their preferences in managing cardiac
patients and the barriers they face in referring patients
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Table 4. Summary of Findings of the Studies Included in this Review (N = 17)

Study Author (Year), Country CR Outcome Physician Factor Results

Ades et al. (1992), USA Enrollment Strength of the primary
physician’s recommendation

Low physician recommendation to CR:
participation was 1.8%; high physician
recommendation to CR: participation
was 66% (P < 0.0001)

Ayanian et al. (2002), USA Referral Appointment with a cardiologist Patients who saw a cardiologist were
more likely to be referred that those
who did not to report having received
CR (P = 0.03).

Barber et al. (2001), USA Referral, enrollment Appointment at discharge with a
cardiologist/cardiac surgeon

Appointment with a cardiac specialist
compared to family physician at
hospital discharge: referral to CR
(OR = 2.33, P < 0.02); 6–12 weeks
postdischarge: enrollment (OR = 1.44,
P < 0.001).

Bittner et al. (1999), USA Referral Appointment at discharge with a
cardiologist/cardiac surgeon

Trend toward higher referral rates among
cardiologists compared with
cardiovascular surgeons, internists, and
other medical specialties (P value not
provided).

Dunlay et al. (2009), USA Referral, enrollment In-hospital care by a cardiologist,
referral

Factors related to enrollment: in-hospital
care by a cardiologist (P < 0.001,
OR = 18.82); being referred while in
hospital (P < 0.001, OR = 12.16).
Independent factors related to CR
enrollment: being referred while in
hospital (P < 0.001, OR = 6.14).

Grace et al. (2004), Canada Referral Physicians’ perceptions of referral
practices, medical specialty

Factors related to referral: geographic
access, uncertainty regarding which
provider was responsible for referral,
perceptions of patient motivation,
multifactorial nature of CR, patient
characteristics. Family physicians were
less likely to refer than cardiologists
and cardiac surgeons (P < 0.001).

Grace et al. (2008), Canada Enrollment Recommendation of CR, intentions
to refer, positive perceptions of
CR

Physician factors related to CR enrollment:
recommendation of CR utilization was
significant (P = 0.01). Intentions to refer
(P = 0.79) and positive perceptions of
CR (P = 0.15) were not significant.

Grace, Grewal, Stewart (2008), Canada Referral Medical specialty, physicians’
perceptions of CR

Primary care physicians were more likely
to endorse lack of familiarity with CR
site locations (P < 0.001), lack of
standardized referral forms (P < 0.001),
inconvenience (P = 0.04), program
quality (P = 0.004), lack of discharge
communication from CR (P = 0.001) as
factors negatively impacting CR referral
practices than cardiac specialists.
Cardiac specialists were significantly
more likely to perceive their colleagues
(P < 0.001) and department (P < 0.001)
as regularly referring patients, intend to
refer their patients (P < 0.001), and
enlist assistance completing their CR
referral forms by allied healthcare
professionals in their practice
(P = 0.04) than primary care physicians.
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Table 4. continued

Study Author (Year), Country CR Outcome Physician Factor Results

Jones et al. (2003), Canada Enrollment Physician recommendation Physician recommendation was significant
factor for patients when deciding to
enroll or not (P < 0.05).

King et al. (2001), Canada Enrollment Physician recommendation A factor for patients who decided to enroll
(68% of patients were influenced by
physicians).

Mak et al. (2005), China Enrollment Physician recommendation,
referral

CR enrollment was associated with being
referred by a physician (7% of patients
identified lack of referral as a barrier to
CR enrollment).

Missik (2001), USA Enrollment Physician referral Women’s participation in CR was related
to physician referral (P < 0.001).

Pell et al. (1996), Scotland Referral, enrollment Appointment with a cardiac
specialist

Referral: more likely to be referred to CR
than if seen by general physician
(OR = 1.59, P < 0.05). Enrollment: more
likely to enroll in CR than if seen by a
general physician (OR = 2, P < 0.05).
Type of consultant: associated with
referral (OR = 0.63, P < 0.05).

Scott et al. (2005), Australia Referral Cardiologist involvement Cardiologist involvement (transfer or
nontransfer to cardiology unit) was not
related to CR referral (P = 1.0).

Stiller and Holt (2004), USA Referral Physician sex The only variable related to referral was
physician sex (P = 0.02, OR = 13.05)
(small sample size: female
physicians = 4, male = 21).

Suter, Bona, Suter (1992), USA Referral Perceptions of CR Majority of respondents indicated that
patients who have survived a MI or have
undergone CABG are most likely to
benefit from outpatient CR. Reasons for
nonreferral: unlikelihood of medical
insurance coverage, perceived lack of
patient motivation, perceptions of
unqualified CR staff, practical reasons
(distance), and safety concerns.

Yates et al. (2003), USA Enrollment Physician recommendation,
referral

Patients were more likely to participate if
their physician explained its benefits
(OR = 6.54) and if they were told about
it during hospitalization (OR = 4.12,
P < 0.001).

Abbreviations: ACS, acute coronary syndrome; AMI, acute myocardial infarction; CABG, coronary artery bypass grafting; CR, cardiac rehabilitation; OR,
odds ratio.

to CR. When asked to report the most important factors
affecting their referral of patients to CR, the physicians
most frequently identified geographic access, perceptions
of patient motivation, reported patient benefit, and medical
indications for CR such as risk factors.18 Factor analysis
of Likert-type responses to 26 attitudinal items revealed 4
referral factors: beliefs about the benefits of CR, patient
characteristics (eg, motivation), awareness of CR sites and
referral processes, and referral norms.18

In the other study by Suter et al.,21 32 physicians
(cardiologists, cardiovascular surgeons, internists, and
family practitioners) from Arkansas completed a mailed
survey that asked why a physician would not refer a patient
with cardiovascular disease to CR. Almost half identified

lack of insurance coverage, and nearly 40% cited lack of
patient motivation.21 In addition, 25% identified practical
reasons for nonreferral (most often inconvenience due to
distance), and about 5% identified safety concerns.21

Physician Sex: This characteristic was identified in 1
study,19 and was the only significant physician characteristic
related to referral (P = 0.02), with male physicians more
likely to refer than female physicians. However, careful
consideration must be given to this study, because
the proportion of physicians who were female (n = 4)
was significantly smaller than males. Physician sex was
unrelated to referral of a hypothetical patient in a study
by Grace et al20 and also unrelated to patient referral in a
multilevel study of outpatients of 97 physicians.33
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Figure 1. Flow diagram of study selection process.

Physician Factors Affecting Patient Enrollment in CR

Physician Recommendations: This review has identified the
strength of physician recommendations as the most consis-
tently identified factor affecting patient CR enrollment. This
finding was supported in 6 studies,14,23,26–28,32 and there
were no negative or null findings related to the association
between recommendation and patient enrollment.

In an early and seminal study of 22 666 cardiac
inpatients eligible for CR, Ades et al14 found that CR
participation was significantly related to the strength of the
primary care physician recommendations. With post hoc
analysis of patient characteristics related to the strength
of physician recommendations, it was found that older age
and female sex were significantly related to fewer positive
recommendations by physicians.14 Similarly, additional
research in Canada found that those patients who enrolled
in the program perceived moderately strong physician
recommendations to enroll, whereas those who did not
enroll perceived either weak or no recommendations at
all.14

Medical Specialty: Having an appointment with a cardiolo-
gist or a cardiac surgeon at discharge or seeing a cardiologist
while hospitalized is shown not only to relate to referral but

also to enrollment. In the study by Dunlay et al.,25 patients
who were primarily cared for by a cardiologist in the hospital
and received recommendations about CR during this period
had much higher rates of enrollment. According to Barber
et al.,17 an appointment with a cardiac specialist and referral
at discharge had a strong effect on enrollment, with patients
referred by cardiologists or cardiac surgeons having more
than 4 times greater odds of participation (P < 0.001), as
long as the referral was made at discharge.17

Being Referred: This review identified 6 studies where CR
enrollment was strongly associated with being referred
by a physician.17,22,23,25,26,28 For instance, in a comparative
study by Missik,22 370 women (CR participants and
nonparticipants) completed a self-reported instrument to
identify factors related to their participation in CR. Results
showed that women’s enrollment in CR was primarily related
to a single factor: physician referral.
Physician Attitudes Toward CR: In a multilevel study of
cardiac outpatients and their providers, several physician
attitudes were shown to relate to patient CR enrollment
in bivariate analyses.26 Lower rates of CR enrollment were
related to patients whose cardiologists were more skeptical
about the benefits of CR, who considered the local CR
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program to be of poorer quality, and who had previous
negative experience with a CR program.26

Discussion
Although reviews of patient-level factors affecting CR refer-
ral and enrollment can easily be found in the literature,7,33–35

few reviews have focused on the physician level.30 This
review has demonstrated that physician factors are consis-
tently related to CR referral and patient enrollment. First and
foremost, the role of physician recommendations in promot-
ing patient enrollment was reinforced, as highlighted in a
recent American Heart Association Science Advisory.7 Sec-
ond, variation in CR referral by medical specialty was also
consistently demonstrated, with specialists more likely to
refer than generalists. Third, factors related to a physician’s
propensity to refer were synopsized. Normative referral
practice, proximate availability of CR programs of which
physicians are familiar, and physician perceptions of patient
motivation to participate in CR for example, were also related
to their referral.

Having an appointment with a cardiologist or a
cardiac surgeon at discharge, or seeing a cardiologist
while hospitalized, were identified as important factor
associated with CR referral from both patient and physician
perspectives.17,29,31 A provider effect was observed in the
referral of cardiac patients to CR; merely scheduling an
appointment with a cardiac specialist significantly increased
the likelihood of a patient being referred to CR at the
time of discharge. Although it is preferred for patients to
be referred prior to hospital discharge to mitigate lengthy
waits to initiate CR services,13 this finding is also troubling.
Studies have shown that access to cardiologists varies
substantially according to characteristics of the patient (ie,
low socioeconomic status) and the hospital (ie, academic
vs community, whether it has a CR program).36 Therefore,
there is a need for more medical education and training
about CR benefits for primary care physicians treating
cardiac patients regarding the vital role of CR in outpatient
care. Moreover, better communication between specialists
and primary care physicians is needed to ensure the
referral is made, and that it is made early in the patient
care journey.13 Although there were no randomized trials
of interventions to promote referral among primary care
physicians identified in this review, the Davies et al37

Cochrane review of randomized trials to promote CR uptake
identified a successful study, whereby nurses integrated
into general physician practices were successful in ensuring
great CR use. This may also serve as an appropriate strategy
to CR referral gaps in the community.

With regard to CR enrollment, patients identified the
strength of a physician’s recommendation as the most
important factor. An article published recently shows that
patients who perceive greater physician CR endorsement
were over 2 times more likely to enroll (odds ratio = 2.0738).
They also show that such endorsements are related to
significantly greater patient participation in CR, whereby
patients who perceived greater endorsement attended a
significantly greater number of prescribed sessions than
those perceiving lesser physician endorsement. It was
disconcerting to note, however, that in the seminal study

by Ades et al.,14 older and female patients perceived
significantly lower endorsements of CR. This more
recently published study by Tsui et al38 also replicates
and extends these findings, showing that women and
older patients perceived significantly lower physician
endorsements for CR, and also that patients with lower
income, lower education, and who were retired perceived
lower endorsements as well. These findings reiterate the
treatment-risk paradox, such that vulnerable patients who
arguably stand to gain the most benefit from CR are least
likely to access it.

Another study identified in the Cochrane review of
randomized trials promoting uptake37 demonstrated the
effectiveness of a motivational CR letter provided to
patients.39 This may be particularly helpful given the
variation in perceived physician endorsements, particularly
among vulnerable patients. If such patient education
material could be combined with physician endorsements,
this would perhaps ensure all patients are receiving the
same information about CR. Such a letter may also have
the added benefit of reminding or prompting physicians to
initiate the CR referral and corresponding discussion with
the patient. In addition, there is a newer body of evidence in
regard to the efficacy of motivational interviewing.

The findings presented in this review should be
interpreted with caution. The studies reviewed herein are
limited with respect to sample, design, and measurement.
Regarding sample and design, most studies were conducted
at a single center with little patient diversity (ie, gender,
socioeconomic status), therefore limiting generalizability. In
addition, physicians and patients who responded to surveys
about CR are likely different than nonresponders such that
they are more positive in their attitudes about CR. Second,
many of the studies were cross-sectional in design, making
causal conclusions impossible. Potential biases in the review
process were minimal.

Conclusion
This review has reiterated the important role of physician
referrals and endorsements of CR to patients in the use of
these proven services. Moreover, findings underscore the
variation in CR referral by physician specialty and the lower
physician CR endorsements for patients who may be less
likely to access these services. Physician endorsement at
the time of CR referral should be considered to promote
universally effective messaging to all indicated patients.
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