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Objective: Cardiac rehabilitation remains grossly under-
utilized despite its proven benefits. This study prospectively 
compared verified cardiac rehabilitation enrollment follow
ing automatic vs usual referral, postulating that automatic 
referral would result in significantly greater enrollment for 
cardiac rehabilitation. 
Design: Prospective controlled multicenter study.
Patients and methods: A consecutive sample of 661 patients 
with acute coronary syndrome treated at 2 acute care centers 
(75% response rate) were recruited, one site with automatic 
referral via a computerized prompt and the other with a usual 
referral strategy at the physician’s discretion. Cardiac reha-
bilitation referral was discerned in a mailed survey 9 months 
later (n = 506; 84% retention), and verified with 24 cardiac re-
habilitation sites to which participants were referred. 
Results: A total of 124 (52%) participants enrolled in car-
diac rehabilitation following automatic referral, vs 84 (32%) 
following usual referral (p < 0.001). Automatically referred 
participants were more likely to be referred from an in 
patient unit (p < 0.01), and to be referred in a shorter time 
period (p < 0.001). Logistic regression analyses revealed that, 
after controlling for sociodemographic characteristics and 
casemix, automatically referred participants were signifi-
cantly more likely to enroll in cardiac rehabilitation (odds 
ratio = 2.1; 95% confidence interval 1.4–3.3) than controls.
Conclusion: Automatic referral resulted in over 50% veri-
fied cardiac rehabilitation enrollment; 2 times more than 
usual referral. It also significantly reduced utilization delays 
to less than one month. 
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INTRODUCTION

Ischemic heart disease is the leading cause of death and 
disability in the developed world (1). Substantial health risks 
continue following coronary events and procedures (2, 3), and 

cardiac rehabilitation (CR) improves subsequent prognosis 
(4, 5). However, most research demonstrates low enrollment 
in CR, approximately 15–20% of eligible participants (6, 7). 
There are a combination of factors relating to patients (6), 
physicians (8, 9), and the healthcare system itself (10) leading 
to low CR referral and subsequent enrollment (11).

The literature promotes automatic referral to increase enroll-
ment (12, 13). Automatic referral can be defined as the systema-
tic, non-manual enrollment of all eligible patients with cardiac 
diseases (based on clinical practice guidelines (14)) from acute 
care to CR (15). As a health-system level intervention, automatic 
referral may minimize patient- and physician-related care gaps. 
To date, this type of referral mechanism has been tested empi-
rically only in non-controlled studies (15–17).

The following study prospectively compares site-verified 
CR enrollment in a consecutive sample of acute coronary 
syndrome (ACS) patients automatically or usually referred 
to CR. This control condition of usual referral occurs non-
systematically at the discretion of any physician involved in 
the patient’s care. It is postulated that automatic referral will 
result in significantly greater verified enrollment than usual 
referral mechanisms.

METHODS
Procedure and design
The Trillium Health Centre is a large, urban tertiary care facility in 
the Greater Toronto Area, Ontario, Canada, which offers advanced 
cardiac services. The automatic referral model implemented at this 
centre uses hospital electronic patient records to prompt the standard 
order for a CR referral for all eligible patients with cardiac diseases 
(based on American Association of Cardiovascular and Pulmonary 
Rehabilitation and Canadian Association of Cardiovascular Rehabi-
litation (CACR) guidelines (14, 18). This discharge order is initiated 
on the inpatient ward and printed on a hospital network printer in the 
CR center and again screened for eligibility. An information package, 
including a personalized letter stating the name of the referring phy-
sician, a program brochure, a schedule of classes, and a request that 
the patient telephone to book an appointment, is mailed to the patient’s 
home. Patients who live outside of the geographic area are also sent 
a similar package, but they are provided with the contact information 
of the site closest to their home. This alternate site is also sent the 
patient’s contact information. 

Automatic referral at Trillium Health Centre was compared with 
usual referral practices at University Health Network, a network 
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of large teaching hospitals also offering advanced cardiac services, 
located in urban Toronto, Ontario. This involves referral to CR at the 
discretion of the cardiologist, cardiovascular surgeon, general practi-
tioner, or other healthcare provider through paper-based means. 

This study constituted a prospective controlled design. Ethics 
approval was obtained from participating centers. Participants were 
followed from admission for their index ACS hospitalization for 9 
months. Consecutive patients with ACS were recruited on relevant 
cardiovascular units by a research assistant when medically stable. 
Inclusion criteria were diagnosis with a confirmed myocardial infarc-
tion (MI), unstable angina (UA), ischemic congestive heart failure 
(CHF), percutaneous coronary intervention (PCI), or acute coronary 
bypass (ACB), and at least 18 years of age. Exclusion criteria included 
being medically unstable, too confused to participate, previous par-
ticipation in CR, being ineligible for CR based on CACR guidelines 
due to musculoskeletal, vision, psychiatric, or other co-morbidities, or 
being unable to read or speak English. Those who met study criteria 
and agreed to participate signed a consent form and were provided 
with a self-report questionnaire. Consent was also obtained to link 
participant’s self-report questionnaire data with their clinical data.

Nine months later, participants completed a second survey to discern 
CR referral and participation. CR centers to which participants self-
reported referral were then contacted to verify referral, enrollment 
and participation.

Participants
A total of 1362 consecutive patients who were diagnosed with an 
MI, UA, CHF, or who had undergone PCI or ACB at Trillium Health 
Centre or University Health Network between September 2003 and 
August 2004 were approached for the study. Of these patients, 661 
consented to participate and 483 were ineligible for the study (response 
rate= 661/(1362–483) = 75%). Reasons for ineligibility were as fol-
lows: previous attendance at CR (n = 123; 25.5%), lack of English 
language proficiency (n = 119; 24.6%), too ill to participate (n = 98, 
20.3%), condition not indicated for referral to CR (n = 70; 14.5%), 
patients too confused or experiencing cognitive impairment (n = 42; 
8.7%), co-morbid musculoskeletal condition which precludes ambula-
tion (n = 19; 3.9%), or patient already participating in 2 studies (n = 5, 
1.0%). Other reasons (n = 7, 1.4%) included isolation for infection 
control, physician who would be aware of cardiac care guidelines, 
and moving to another province. 

Characteristics of participants and non-participants are shown in 
Table I. There were no significant differences in participant status based 
on site of recruitment or marital status. Of the patients approached, 
participants were significantly younger than those who refused or 

were ineligible to participate (F (2) = 33.59, p < 0.001; post hoc least 
significant difference (LSD) ps < 0.001). Significantly more males 
agreed to participate than females (χ2 (2) = 31.44, p < 0.001).

Measures
CR referral, enrollment and participation. Participants self-reported 
whether they were referred to CR, by whom, whether they attended 
a CR assessment and at which site, whether or not they participated 
in CR, and provided an estimate of the percentage of sessions they 
attended. In addition to these forced choice questions, participants 
who did not enroll in CR were asked to explain why in open-ended 
format. Twenty-four CR centers were contacted to verify the receipt 
of referrals (yes/no, date), participant enrollment or attendance at 
intake appointment (yes/no; main dependent variable), and program 
completion (yes/no, date, percentage of program attended).

Independent variables. Sociodemographic data assessed in the baseline 
survey included age, sex, ethnocultural background, marital status, 
work status, level of education, and gross annual family income. Two 
“yes/no” response items were created to assess participants’ past ex-
ercise habits (“Did you exercise to the point of getting short of breath 
on a regular basis (as an adult) prior to your cardiac event?”) and co- 
morbidities that might interfere with an exercise regime (“Do you 
have any other medical conditions that would prevent you from exerci-
sing?”). Body mass index (BMI) was computed based on self-reported 
height and weight (kg/m2). Participants were asked if they were current, 
past or non-smokers. Data were extracted from clinical charts including 
confirmation of reason for index hospitalization, disease severity (New 
York Heart Association (NYHA) Class (19)), and presence of selected 
co-morbid conditions (i.e. diabetes, arthritis). 

The Duke Activity Status Index (20) is a brief 12-item self-admi-
nistered survey to determine functional capacity. This measure was 
incorporated as a self-report indicator of disease severity. 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. This valid and common tool correlates 
highly with peak oxygen uptake (21).

Statistical analysis
SPSS 12.0 was used for the following analyses. Following data clean-
ing and screening, a descriptive examination was performed and 
open-ended responses were coded. Differences between participating, 
ineligible and refusing patients were tested by Pearson’s χ2 test and 
analyses of variance, as appropriate. A descriptive and inferential 
examination of CR referral, enrollment and participation patterns 
followed, and was compared by type of referral through t-tests and χ2 
analyses. Finally, a hierarchical logistic regression analysis predicting 
verified enrollment was performed. We controlled for variables which 
may have biased the generalizability of our sample at step 1, and 
entered the variable type of referral in step 2. 

RESULTS

Respondent characteristics
Characteristics of study participants based on site of recruit-
ment are shown in Table II. As displayed, participants did not 
differ on any variable except index cardiac condition.

Of the 661 consenting participants, 61 were ineligible 
and 506 were retained at the 9-month assessment (retention 
rate = 506/600 = 84.3%). Reasons for ineligibility were as 
follows: unable to reach/incorrect contact information (n = 34; 
5.1%), too ill to participate (n = 10; 1.5%), deceased (n = 8; 
1.2%); and other reasons (n = 9; 1.4%) included onset of 
conditions which precluded eligibility for CR. 

Table I. Characteristics of participants, refusers, and ineligibles at 
baseline recruitment.

Characteristic
Participants
(n = 661)

Refusers
(n = 218)

Ineligibles
(n = 483)

Participants from 
THC, n (%)

331 (50.1) 126 (59.8) 271 (56.1)

PCIa, n (%) 405 (61.3) 109 (50.2) 184 (38.3)*

Females, n (%) 157 (23.8) 77 (35.6) 186 (38.6)*

Marital status: 
married, n (%)

503 (76.1) 160 (76.2) 339 (71.5)

Age, mean (SD) 
(years)

61.22 (11.30) 65.96(11.96)* 66.48(11.39)*

*p < 0.001.
aExtracted from medical charts.
THC: Trillium Health Centre with automatic referral; PCI: 
percutaneous coronary intervention.
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Characteristics of participants and those who refused or were 
ineligible at 9 months are summarized in Table III. Retained 
participants were more likely to have had PCI as their index 
event, to be married, to be older, to have a lower BMI, to be 
a non-smoker, to describe their ethnocultural background as 
white, and to have greater family income than non-partici-
pants.

Self-reported and verified CR referral, enrollment and 
participation
A total of 253 (55.0%) participants self-reported referral to 
CR. Automatically referred participants were significantly 
more likely to report referral to CR than were control partici-
pants (χ2 = 111.46, p < 0.001; Fig. 1). Thirty (11.3%) control 

or usual referral participants did not know whether they had 
been referred, with none unsure following automatic referral. 
Twenty-eight participants reported that a healthcare provider 
provided them with a reason why they were not making a CR 
referral on the patient’s behalf, with no significant differences 
by site. The most frequent reasons physicians provided to 
participants were that CR was not needed, travel distance, and 
that the wait list was too long. 

Source of referral is shown in Fig. 2, and other sources inclu-
ded internists and self-referrals. Control participants were sig-
nificantly more likely to be referred by their family physician 
than were automatically referred participants (35.0% vs 15.9%; 
χ2 = 28.03, p < 0.001). Location of referral is shown in Fig. 3. 
Automatically referred participants were significantly more 

Table II. Descriptive characteristics of the study sample by type of cardiac rehabilitation (CR) referral.

Characteristic

UHN
Usual
(n = 330)

THC
Automatic
(n = 331) Total (n = 661)

PCI, n (%)  251 (76.1) 154 (46.5) 405 (61.3)**
Males, n (%) 251 (76.1) 253 (76.4) 504 (76.2)
Ethnocultural background: white, n (%) 247 (82.6) 262 (81.1) 509 (81.8)
Marital status: married, n (%) 246 (74.5) 257 (77.6) 503 (76.1)
Current daily activity, n (%) 
Employed full-time
Retired

158 (47.9)
118 (35.8)

144 (43.8)
140 (42.6)

302 (45.8)
258 (39.2)

Education: some postgraduate, n (%) 177 (53.6) 163 (50.6) 340 (52.1)
Family income: ≥ $50 000 CADa, n (%) 142 (56.3) 157 (53.2) 299 (54.7)
No regular history of exercise to the point of shortness of breath, n (%) 224 (70.7) 230 (71.9) 454 (71.3)
NYHA Class 1, n (%) 258 (86.9) 298 (90.9) 556 (89.0)
Diabetes, n (%) 83 (25.5) 71 (21.5) 154 (23.4)
Duke Activity Status Index, mean (SD) 35.88 (16.94) 32.92 (17.35) 33.81 (17.38)*
Age, mean (SD) (years) 60.65 (10.6) 61.78 (11.91) 61.21 (11.30)
Body mass index, mean (SD) 28.93 (5.23) 28.25 (.84) 28.59 (5.05)

*p < 0.05; **p < 0.001.
aEquivalent to approximately $28,500 USD.
UHN: University Health Network; THC: Trillium Health Centre; PCI: percutaneous coronary intervention; NYHA: New York Heart Association; 
CAD: Canadian dollar.

Table III. Characteristics of participants, ineligibles, and refusers at 9-month follow-up assessment.

Characteristic
Participants
(n = 506)

Refusers
(n = 94)

Ineligibles
(n = 61)

Participants from THC, n (%) 241 (47.6) 57 (60.6) 33 (54.1)
PCI, n (%) 316 (62.5) 55 (58.5)** 31 (50.8)**
Female, n (%) 116 (22.9) 29 (30.9) 12 (19.7)
Marital status: married or common law, n (%) 397 (78.5) 64 (68.1)* 40 (65.6)*
Age, mean (SD) (years) 62.38 (10.75) 55.71 (12.35)*** 60.61 (11.73)***
Body mass index, mean (SD) 28.31 (4.73) 29.77 (5.36)* 29.01 (5.36)*
Activity status, mean (SD) 34.46 (17.18) 32.65 (18.71) 29.79 (16.35)
NYHAa Class 1, n (%) 425 (88.7) 76 (84.4) 54 (98.2)
Diabetes, n (%) 111 (21.9) 26 (27.7) 17 (27.9)
Arthritis, n (%) 116 (22.9) 22 (23.4) 17 (27.9)
Smoker, n (%) 73 (14.6) 24 (25.5)** 17 (28.3)**
Ethnocultural background: white, n (%) 404 (84.0) 62 (71.3)* 42 (79.2)*
Education: some postgraduate or greater, n (%) 258 (51.9) 50 (53.8) 31 (50.8)
Family income: $50,000CAD, n (%) 242 (58.3) 39 (48.8)** 17 (33.3)**

*p < 0.05; **p < 0.01; ***p < 0.001.
aExtracted from medical charts.
THC: Trillium Health Center; PCI: percutaneous coronary intervention; NYHA: New York Heart Association.
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likely to be referred from an inpatient unit than were control 
participants (42.9% vs 23.3%; χ2 = 18.84, p = 0.002). 

A total of 214 participants (46.0%) self-reported attending 
an intake assessment at 1 of 24 CR centers, with significantly 
more automatically referred participants (n = 118, 59.9%) self-
reporting enrollment than control participants (n = 96, 35.8%; 
χ2 = 26.50, p < 0.001). Open-ended responses to queries regar-
ding why participants did not attend an assessment were coded. 
Most participants responded that it was due to lack of referral 
(n = 59, 30.3%), followed by perception that CR was not needed 
(n = 36, 18.5%), was too distant or inconvenient (n = 13 6.7%), 
they had health or mobility issues (n = 13, 6.7%), did not know 
about CR (n = 11, 5.6%), had time conflicts with paid employ-
ment (n = 7, 3.6%), or that they were making lifestyle changes 
independent of CR services (n = 7, 3.6%). Other responses 
including not knowing why, not being interested, indirect costs, 
no capacity for new patients at CR program, and physicians 
telling patients they did not need CR services. 

A total of 199 participants (43.1%) self-reported partici-
pating in CR: 181 (94.3%) at a clinic-based program and 

11 (5.7%) at a home-based program. Automatically referred 
participants (n = 109, 55.3%) were significantly more likely 
to report participation than were control participants (n = 90, 
34.0%; χ2 = 21.04, p < 0.001). Participants traveled a mean of 
23.9 (SD 18.39) minutes one-way to their CR program (range 
2–120 min). Participants reported attending a mean of 79.5 % 
(SD 27.03) of their CR sessions, with no significant differences 
by site (p = 0.76).

We contacted all 24 centers to which participants reported 
CR referral, and also verified receipt of all automatic referrals 
where Trillium Health Centre participants were referred to CR 
sites closer to home. We verified 262 referrals (51.8%) for the 
cohort across these 24 centers, received a mean of 38.19 days 
(SD 51.60) from hospital admission (median = 30 days). The 
mean number of days between admission and receipt of refer-
ral was significantly shorter following automatic (23.78 (SD 
33.9)) vs usual referral (67.63 (SD 67.1); t = 5.15, p < 0.001 
equal variances not assumed). Where referrals could not be 
verified, we conservatively assumed non-enrollment. Atten-
dance at a CR intake assessment was verified for 208 (41.1%) 
participants, showing that 79.4% of those referred enrolled 
in CR. Automatically referred participants were significantly 
more likely to enroll than were control participants (odds 
ratio = 2.28, 95% confidence interval 1.59–3.38; Fig. 1). The 
mean number of days between receipt of referral and program 
completion was 255.26 (SD 105.80) (median = 253 days or ap-
proximately 8.4 months). Verified program attendance across 
all centers was 80.75% (SD 31.27). 

Adjusted model predicting CR enrollment
A hierarchical logistic regression analysis was conducted 
predicting verified CR enrollment (Table IV). Analysis was 
conducted using SPSS logistic regression. At the first step, 
variables identified which may bias the sample were entered, 
and type of referral was entered at step 2. A test of the full 
model with all variables against a constant-only model was 
statistically reliable (χ2 (10) = 39.09, p < 0.001), indicating that 
the variables, as a set, reliably distinguished between those 
who enrolled in CR and those who did not. Each step of the 
model reached statistical significance (step 1 χ2 (9) = 28.21, 
p = 0.001; step 2 χ2 (1) = 10.88, p = 0.001). According to 

Fig. 1. Referral and enrollment in cardiac rehabilitation (CR) by type 
of referral.
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the Wald criterion, type of index event or procedure, family 
income, and type of referral were significantly associated 
with verified CR enrollment. Chi-square analyses on the first 
2 variables reveal that participants with a family income less 
than $50,000 Canadian dollars per annum (35.1%) are less 
likely to enroll than those with higher family income (46.3%; 
χ2 = 5.21, p = 0.02), and participants with a cardiac event or 
procedure other than PCI (51.6%) are more likely to enroll 
than those hospitalized for PCI (34.8%; χ2 = 13.78, p < 0.001). 
Supporting our hypothesis, type of referral had the greatest 
odds ratio (2.10) of any variable in the model. 

DISCUSSION

There is substantial evidence regarding the benefits of CR (4, 5, 
22), thus the gross under-utilization of these services (6, 7, 23) 
is disconcerting. Few studies have examined interventions to 
increase referral (24), yet automated referral mechanisms show 
promise (15–17). Results of this prospective controlled study 
suggest that automatic referral results in significantly greater 
referral and enrollment in CR, when compared with usual refer-
ral at the discretion of the physician. In fact, after controlling 
for clinical and sociodemographic characteristics, automatic 
referral resulted in over 2 times greater enrollment than usual 
referral mechanisms, with over 50% of patients enrolling in these 
evidence-based programs. The Cardiac Care Network of Ontario 
recommended a target of 40% CR enrollment (25), a conservative 
estimate taking into consideration morbidity and mortality, and 
patient interest, preference, and adherence. Automatic referral 
can surpass this goal. Given the mortality and morbidity benefits 
of CR participation, such a health-system-based intervention has 
the potential to maximize secondary prevention.

Results also point to earlier referral through automated me-
chanisms, such that participants are more likely to be referred 
in the inpatient unit prior to discharge rather than at a follow-up 
physician visit. In fact, CR referral was received in less than 
half the time following automatic vs usual referral, with a mean 
of less than one month vs more than 2 months wait, respecti-
vely. While this does not reflect the actual intake date into CR, 

this nevertheless has important ramifications for reducing CR 
utilization delays and ultimately cardiovascular risk.

Of interest were the findings that verified enrollment also 
varied based on indication and family income. Given that we 
controlled for disease severity in our model and found no 
enrollment differences based on either NYHA class or Duke 
activity status, this suggests that there may be variability in 
referral norms or practices on different inpatient wards. It could 
also suggest that patients with PCI themselves do not perceive 
that their condition warrants CR when compared with those 
hospitalized for an MI, UA and/or ACB (26–28). Secondly, 
even under universal healthcare where there are no costs to 
enroll in CR (except minimal indirect transportation or parking 
costs), it is nevertheless less accessible to low income patients 
with cardiac diseases. The literature shows that those of low 
socioeconomic status tend to engage in fewer health-promoting 
behaviors and also have worse prognosis (29–31). Clearly, we 
need further tailored interventions to increase CR enrollment 
among cardiac patients of lower socioeconomic status. 

Within the context of automatic referral, barriers to CR 
participation continue to exist. Even where automatically 
referred, almost 50% of participants chose not to enroll in 
the program, regardless of disease severity, sex and age. 
Healthcare provider encouragement to enroll may provide the 
personalized impetus to attend (8, 32). We must also look to 
the literature on patient barriers to participation (13) to address 
these further care gaps. In addition, evidence regarding the 
acceptability and preferences for home-based CR programs 
(33) may even further improve the reach of cardiovascular 
secondary preventive services.

Caution is warranted when interpreting these findings due to 
self-report and selection biases, and design issues. The self- and 
CR program-reported enrollment rates were highly concor-
dant around 42%, but self-report of CR referral, enrollment 
and participation were often discordant. For example, some 
participants reported participation but no referral, or did not 
respond to each item. This lead to questions regarding social 
desirability biases in participant responses. However, by veri-
fying receipt of referrals, enrollment and participation data, we 
have overcome this limitation. Still, verified enrollment rates 
in the usual referral condition were higher than what has been 
reported in the region more generally (15–20% (6, 25)). While 
our study was presented as investigating cardiac health services 
generally, the Hawthorne effect may be at play.

Second, our inception cohort of participants was more likely 
to be male and younger than patients with cardiac diseases 
in general. While participants at both sites were shown to be 
equivalent on multiple parameters, they differed with regard 
to their index condition. The sample of retained participants 
had better prognostic characteristics (i.e. younger age, lower 
BMI, less likely to smoke) than those who refused or were 
ineligible at the 9-month assessment. However, these variables 
were controlled for in our model. Finally, while both sites of-
fered advanced cardiac services, one was a teaching and the 
other a community hospital, leading to questions about the 
appropriateness of our control condition. 

Table IV. Hierarchical logistic regression predicting cardiac 
rehabilitation (CR) enrollment, n = 506.

Variable β Wald p OR 95% CI 

Index condition / 
procedure

0.584 6.41 0.01 1.79 1.14–2.82

Activity status 0.009 1.07 0.15 1.01 1.00–1.02
Sex 0.001 0.00 0.99 1.00 0.57–1.77
Age 0.016 2.02 0.16 1.02 0.99–1.04
Marital status –0.063 0.05 0.83 0.94 0.53–1.66
Family income 0.505 4.27 0.04 1.66 1.03–2.67
Ethnocultural 
background

–0.552 2.77 0.10 0.58 0.30–1.10

Body mass index –0.032 1.72 0.19 0.97 0.92–1.02
Smoking status 0.308 1.71 0.19 1.36 0.86–2.16
Type of CR referral 0.743 10.68 < 0.01 2.10 1.35–3.28

Β: beta weight; Wald: test statistic; p: significance value; OR: odds 
ratio; CI: confidence interval.
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This relates to our third limitation of design. For ethical 
reasons, participants could not be randomized to acute care 
site, but go to the nearest hospital for timely cardiac care (34). 
Moreover, for contamination purposes we could not randomize 
type of referral within site. These issues leave unanswered 
questions with regard to site-specific factors, other than the 
referral mechanism, which may have affected the CR process. 
Future research is needed with a randomized design or multiple 
sites within each referral condition to address these limitations. 
Directions for future research also include identifying automa-
tic referral operationalizations at different acute care sites (e.g. 
pre-authorization of physician signature for referral (35)), and 
comparing enrollment rates following referral using electronic 
prompts vs these other systematized referral mechanisms. 
Continued efforts towards ensuring access to CR services are 
imperative given the burden of cardiovascular disease (1). 

In summary, this presents the first prospective, controlled, 
multi-center study examining the effect of automatic vs usual 
referral on verified CR enrollment. Results show that automatic 
referral indeed increases overall CR utilization by more than 2 
times. Automatic referral as operationalized here also results 
in significantly reduced referral times. Given the significant 
benefits of CR, the policy implications of automatic referral 
deserve attention. The extensive implementation of electronic 
health records broadens the potential reach of such referral 
processes.
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