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Action plan for improving cardiac rehabilitation-related outcomes
in a university hospital based on a review of previous interventions
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Abstract: Although referral to cardiac rehabilitation (CR) is considered the standard of care and
demonstrably reduces both mortality rates and hospital admissions after cardiac events, rates of referral
continue to be suboptimal. In fact, national reports reveal rates ranging from approximately 60% to 85%
depending on the type of cardiac event. At an urban teaching hospital in Tennessee, efforts to increase
referral rates were launched during the first quarter of 2018 as part of the Define, Measure, Analyze,
Improve, Control (DMAIC) Project: Acute Myocardial Infarction (AMI) Transition of Care. The goal of this
Action Plan is to review the interventions taken and the outcomes data from this project in order to propose
future deliverables that can address areas of improvement within the DMAIC project. A list of the DMAIC
project’s interventions, which were varied and multidisciplinary, were obtained from the university hospital
as well as the project’s data. Data from the National Cardiovascular Data Registry (NCDR)-ACTION
Registry show that referral rates at this hospital have been on the rise since the initiation of the DMAIC
project. Peak referral rates in the year before the interventions were implemented were approximately 39%;
whereas, the peak referral rate in the year these interventions were launched rose to 86.4%. While the
interventions of the DMAIC project are hypothesized to have contributed to this increase in referral rates,
based on their collaborative nature and the types of referral strategies employed, there are still opportunities
for improvement and growth. Thus, this Action Plan proposes future projects to increase inclusivity of CR

referral pathways, improve physician education, and establish support for outpatient CR programs.
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Introduction

Cardiac rehabilitation (CR) exists as an exercise-based,
educational, and often multi-modal secondary prevention
program for patients with cardiovascular disease (1),
and it demonstrably reduces mortality rates (2,3) and
hospital admissions (4,5). The 2010 American Association
of Cardiovascular and Pulmonary Rehabilitation/
American College of Cardiology Foundation/American
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Heart Association (AACVPR/ACCF/AHA) update on
performance measures on CR favors referral to CR
among a broad-based patient population (6). This includes
those with a recent coronary artery bypass graft (CABG),
revascularization procedure, or acute coronary syndrome
(ACS) event as well as those with heart failure (Class I,
Level of Evidence B for all populations) (6).

Methodist University Hospital (MUH) in Memphis, TN
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Table 1 Summary of various interventions of the DMAIC project, which began development and implementation in early 2018. Information

provided by MUH

Interventions of the DMAIC project of 2018

Development of an improved documentation tool for nurses

Development of a shared documentation tool between case management and other hospital staff

Education of non-cardiology admitting physicians regarding ACS order sets

Cardiology quality improvement fellow tasked with improving compliance with ACS order set utilization

Collaboration between the chief of cardiology and quality improvement personnel (e.g., creating performance indicators around

compliance with ACS order set utilization)

Routine inpatient phase | CR team’s evaluations of patients for CR referral

Education of case management and abstractors on CR referral processes and documentation

Instruction of abstractors to provide feedback on patients whose care has yet to meet all standard care requirements before discharge

New designs of visual data related to quality measurements for the purpose of improving their comprehensibility to various hospital staff

Recruitment of support from hospital administration for the DMAIC project

DMAIC, Define, Measure, Analyze, Improve, Control; ACS, acute coronary syndromes; CR, cardiac rehabilitation; MUH, Methodist

University Hospital.

has developed and implemented multiple interventions for
increasing the number of appropriate referrals to CR. This
Action Plan reviews these interventions and their impact on
referral rates. Based on these changes, further interventions
are proposed.

Methods

MUH has key quality improvement personnel; one of their
goals is to improve referral rates to CR post-ACS events.
The Define, Measure, Analyze, Improve, Control (DMAIC)
Project: Acute Myocardial Infarction (AMI) Transition of
Care was the latest effort by MUH to improve CR referral
rates. All data used in this paper was from the MUH
DMAIC project database.

In the first quarter of 2018, the project initiated the
early phases of its interventions. The interventions
that this project included are listed in Table I. First,
the project called for the development of an improved
documentation tool that allows nurses discharging
CR-eligible patients to see the details of a patient’s
referral. Next, a shared documentation tool to facilitate
communication between case management and other
hospital staff was development and initiated. With those
tasks in motion, education to non-cardiology admitting
physicians (e.g., rotating residents) about CR and the
ACS order set that prompts CR referral was prioritized.
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A cardiology fellow was additionally tasked with
improving compliance with order set utilization, and
the chief of cardiology began working with a hospital-
based quality improvement team to create performance
indicators to assess compliance with use.

As for improving the referral process itself, the inpatient
phase I CR team’s evaluation and education of patients
was established as a crucial element to the referral. Case
managers and abstractors were also educated about the
CR referral process and the necessary documentation
surrounding it. Abstractors were further instructed to
provide feedback to prescribers on patients whose care
did not yet meet all standard care requirements prior to
discharge.

In order to promote a culture encouraging compliance
with CR referrals, visual data related to the measurements
of quality markers was redesigned so that hospital staff could
best understand the importance of their tasks. Finally, the
project team recruited support from hospital administration
for the DMAIC project by providing information regarding
the benefits of CR referrals.

The number of referrals to CR out of total patients
admitted for AMI from 2017 to 2018 were tracked quarterly
via abstractors, whose data were vetted by the National
Cardiovascular Data Registry (NCDR)-ACTION Registry.
Bar plot of data in Figure 1 was made using R Statistical
Programming Language Version 3.6.0 (7).
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Figure 1 Referral rates of AMI patients to CR calculated for each
quarter from 2017-2018. All data from MUH DMAIC project.
AMI, acute myocardial infarction; CR, cardiac rehabilitation;
MUH, Methodist University Hospital; DMAIC, Define, Measure,
Analyze, Improve, Control.

Time

Table 2 Referral data. Number of patients each quarter from 2017-
2018 referred to CR out of number of patients admitted to MUH
for AMI from the NCDR-ACTION Registry. All data from MUH
DMAIC project (quarterly CR referral rates from 2017-2018)

Year Quarter Numerator (referral) Denominator (AMls)
2017 1 8 55
2017 2 15 57
2017 3 23 59
2017 4 24 62
2018 1 19 56
2018 2 41 62
2018 3 42 61
2018 4 38 44

AMIs, acute myocardial infarctions; DMAIC, Define, Measure,
Analyze, Improve, Control; CR, cardiac rehabilitation; MUH,
Methodist University Hospital; NCDR, National Cardiovascular
Data Registry.

Results

Data from the NCDR-ACTION Registry on CR referrals
from 2017-2018 are displayed in Table 2. During the first
quarter (Q1) of 2017 CR referral rate was 14.5% (n=55).
This rate gradually increased throughout 2017 with Q2

© Annals of Translational Medicine. All rights reserved.

Page 3 of 6

referral rate at 26.3% (n=57) and Q3 referral rate at 39.0%
(n=59). However, there was a slight decline in the fourth
quarter (Q4) of 2017 with referral rate at 38.7% (n=62).
The next year referral rate continued to decline in the
first quarter, but were still more than double the previous
year with 2018 Q1 referral rate at 33.9% (n=56). The next
three quarters of 2018 saw a continued increase in referral
rates especially in comparison with the same quarter of
the previous year: Q2 had rates 2.5 times higher at 66.1%
(n=62), Q3 had rates 1.8 times higher at 68.9% (n=61),
and Q4 had rates 2.2 times higher at 86.4% (n=44). The
calculated referral rates are displayed in Figure 1.

Discussion

The above interventions have been successful at MUH
with an increase in CR referral rate from 14.5% in the
first quarter of 2017 to 86.4% in the fourth quarter of
2018 (Figure I). This is a notable increase in the referral
rate, especially when compared with national rates of
referral. For example, in 2014, the ACTION-Get With
the Guidelines registry showed 84.5% of ST-elevation
myocardial infarction (STEMI) patients and 75.9% of
NSTEMI patients were referred to CR (8). From 2009 to
2012, data from the NCDR showed around 60% of post-
percutaneous coronary intervention (PCI) patients were
referred (9). This recent increase in referral rates is likely
due to the multidisciplinary targets and collaborative nature
of the interventions by the DMAIC project.

Previous projects at MUH targeting referrals to CR were
more exclusive in their interventions. For example, past
projects focused solely on case management or solely on the
inpatient CR team, rather than targeting both groups or
promoting better communication between the groups and
other hospital staff. With CR-referral rates as low as 14.5%
in early 2017, it became clear that an interdisciplinary
approach to this problem would be necessary.

Referral strategies

The interventions employed by the DMAIC project
are also advantageous for referral rates and even other
outcomes since they entail both automatic referrals and
liaison referrals. In their review article, Gallagher and
colleagues suggest that the “liaison type of referral strategy”
is more educational for patients and could allow clinicians
the opportunity to strongly recommend CR (10). This, in
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turn, could lead to an increase in participation rates after
referral (10). Gravely-Witte et a/. found in their review that
studies examining automatic referrals achieved the highest
rates of referral; studies examining a combination of liaison
referral and automatic referral achieved the highest rates of
enrollment (11).

The automatic referral strategy at MUH consists of non-
physician staff (e.g., case managers, CR team members, etc.)
verbally ordering referrals to CR by default if the physician
has not done so via the ACS order set. It should be noted
that this form of automatic referral is considered the last
resort for ensuring a quality standard-of-care and highlights
how order set utilization is an area that continues to require
improvement. The liaison referral strategy at MUH consists
of inpatient CR team members evaluating and educating
patients regarding CR referral.

The future of the DMAIC project: interventions for
improvement

Despite the overall strength of the interventions employed
in 2018, various parts of the project are still underway.
There are also multiple areas where additional interventions
could be employed to further optimize patient referral to
CR as well as improve outcomes at the outpatient CR level.

First, while the project discussed in this Action Plan
entailed efforts to create a CR pathway for patients with
AMI, there are other categories of patients who should
be offered CR per guidelines, such as those with heart
failure (6). A CR pathway for such groups of patients has
yet to be well-developed by MUH.

Second, great strides remain in the education of
physicians on the benefits and referral process of CR.
Gallagher and colleagues show concern that physicians
attend potentially non-accredited online CR-courses due to
the lack of a CR-specific international governing body or
a paucity of CR-specialized graduate programs (10). Thus,
the creation of an accredited, online CR course could satisfy
this void and fill this need. A quarterly workshop as well as
the inclusion of CR-referral training in the orientation of
residents, fellows, and new physicians entering the hospital
system could also be helpful in educating physicians at
MUH. Alternatively, noon conferences, quarterly meetings,
or continuing medical education (CME) events could be
used for physician education. However, these interventions
come at the cost of time and patience, and knowledge may
not be optimally retained. It remains important to find the
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optimal means of physician education.

Next, the literature has revealed and commented on
the apparent drop-off that can occur between referral and
subsequent enrollment to CR (12-15). While CR referrals
theoretically lead to enrollment, it is important to assess
the actual enrollment and participation rates at those CR
programs to which that MUH refers. This data could be
used to create specific interventions that will concretely
affect patient mortality and hospitalization rates rather than
simply treating low CR-referral numbers with no patient-
related benefit.

Last, Grace and colleagues found that Canadian
outpatient CR programs were unexpectedly strained due to
the influx of patients after implementing successful referral
strategies (16). It is very possible that the outpatient CR
programs to which MUH refers are experiencing a similar
burden. Assessing enrollment rates and current capacities
of these programs would provide case managers with data
on wait times for enrollment. This, in turn, would trigger
referrals to less-overburdened programs, thus improving
delays in care.

In order to optimally address the current areas for
improvement in the DMAIC project, the following
deliverables have been proposed:

(I)  Creation of a preliminary protocol for referring non-

AMI patients (e.g., those with heart failure) to CR;

(II) Development of an online CR course, accredited
via the University of Tennessee Health Science
Center;

(II) Improvement of the curriculum for hospital-based
physician education to include CR;

(IV) Preparation of educational materials for CR-
training during orientations for residency and
fellowship or during educational conferences;

(V) Tabulation of the enrollment rates, participation
rates, capacities, and measures of resource strain at
local outpatient CR programs.

These interventions are anticipated to allow more
patients with different cardiovascular conditions to partake
in a program that would be beneficial to them; they also
provide an opportunity for closer relationships between
hospitals and outpatient CR programs, which would also
benefit patients’ care.

Conclusions

In order to optimally improve the quality of care for
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cardiac patients at MUH, the DMAIC project set out to
improve CR-referral rates with resounding success. This
was evidenced by referral rates skyrocketing past current
national averages. Yet, there are still many key areas for
further improvement, from inclusion of heart failure
patients in the CR-referral model to increased utilization
of the ACS order set. In medicine, there is sometimes a
tendency to “treat numbers,” and creating tangible ways
of measuring patient-based outcomes (e.g., mortality and
hospitalization rates) are paramount to ensure that goals
are truly being met. In other words, there should not only
be a focus on CR-referral rates, but rates of CR-enrollment
and participation must be evaluated as well. Through
hospital team-member education and collaboration with
community-based programs, the outcomes of cardiac
patients can be tangibly improved. The deliverables
described in this Action Plan are stepping stones in the
pathway to ultimately achieving this end.
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