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The Role of Process Improvements in Reducing 
Heart Failure Readmissions
Rachel Dong, BS, and R. Kannan Mutharasan, MD

The growing population of patients affected by heart 
failure continues to challenge health systems. The 
increasing prevalence is paralleled by the rising 

costs of managing heart failure, which are projected to 
grow from $30.7 billion in 2012 to $69.8 billion in 2030.1 
A significant portion of these costs relate to readmission 
after an index heart failure hospitalization. The statistics 
are staggering: for patients hospitalized with heart fail-
ure, approximately 15% to 20% are readmitted within 30 

days.2,3 Though recent temporal trends suggest a modest 
reduction in readmission rates, there is a concerning cor-
relation with increasing mortality,3 and a recognition that 
readmission rate decreases may relate to subtle changes 
in coding-based risk adjustment.4 Despite these con-
cerns, efforts to reduce readmissions after heart failure 
hospitalization command significant attention. 

Process improvement methodologies may be helpful 
in reducing hospital readmissions. Various approaches 
have been employed, and results have been mixed. An 
analysis of 70 participating hospitals in the American 
Heart Association’s Get With the Guidelines initiative 
found that, while overall readmission rates declined by 
1.0% over 3 years, only 1 hospital achieved a 20% reduc-
tion in readmission rates.5 

It is notably difficult to reduce readmissions after heart 
failure hospitalization. One challenge is that patients 
with heart failure often have multiple comorbidities, and 
approximately 50% to 60% of 30-day readmissions 
after heart failure hospitalization arise from noncardiac 
causes.1 Another challenge is that a significant fraction 
of readmissions in general—perhaps 75%—may not  
be avoidable.6 

Recent excellent systematic reviews and meta- 
analyses provide comprehensive overviews of process 
improvement strategies that can be used to reduce 
readmissions after heart failure hospitalizations.7-9 Yet 
despite this extensive knowledge, few reports discuss 
the process of actually implementing these changes: 
the process of process improvement. Here, we seek to 
not only highlight some of the most promising potential 
interventions to reduce heart failure readmissions, but 
also to discuss a process improvement framework 
to help engender success, using our experience as 
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ABSTRACT

Objective: To review selected process-of-care interventions 
that can be applied both during the hospitalization and 
during the transitional care period to help address the 
persistent challenge of heart failure readmissions.

Methods: Review of the literature.

Results: Process-of-care interventions that can be 
implemented to reduce readmissions of heart failure 
patients include: accurately identifying heart failure 
patients; providing disease education; titrating 
guideline-directed medical therapy; ensuring 
discharge readiness; arranging close discharge 
follow-up; identifying and addressing social barriers; 
following up by telephone; using home health; and 
addressing comorbidities. Importantly, the heart failure 
hospitalization is an opportunity to set up outpatient 
success, and setting up feedback loops can aid in post-
discharge monitoring.

Conclusion: We encourage teams to consider local 
capabilities when selecting processes to improve; begin 
by improving something small to build capacity and team 
morale, and continually iterate and reexamine processes, 
as health care systems are continually evolving.

Keywords: heart failure; process improvement; quality 
improvement; readmission; rehospitalization; transitional 
care.
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a case study. We schematize process improvement 
efforts as having several distinct phases (Figure 1): 
processes delivered during the hospitalization and prior 
to discharge; feedback loops set up to maintain clinical 
stability at home; and the postdischarge clinic visit as an 
opportunity to further stabilize the patient and advance 
the plan of care. The discussion of these interventions 
follows this organization.

During Hospitalization
The heart failure hospitalization can be used as an oppor-
tunity to set up outpatient success, with several goals to 
target during the index admission. One goal is identifying 
the root causes of the heart failure syndrome and correct-
ing those root causes, if possible. For example, patients 
in whom the heart failure syndrome is secondary to val-
vular heart disease may benefit from transcatheter aortic 
valve replacement.10 Another clinical goal is decongest-
ing the patient, which is associated with lower readmis-
sion rates.11,12 These goals focus on the medical aspects 
of heart failure care. However, beyond these medical 
aspects, a patient must be equipped to successfully 
manage the disease at home. 

To support medical and nonmedical interventions for 
hospitalized heart failure patients, a critical first step is 
identifying patients with heart failure. This accomplishes 
at least 2 objectives. First, early identification allows early 

initiation of interventions, such as heart failure education 
and social work evaluation. Early initiation of these inter-
ventions allows sufficient time during the hospitalization 
to make meaningful progress on these fronts. Second,  
early identification allows an opportunity for the delivery 
of cardiology specialty care, which may help with iden-
tifying and correcting root causes of the heart failure 
syndrome. Such access to cardiology has been shown to 
improve inpatient mortality and readmission rates.13 

In smaller hospitals, identification of patients with 
heart failure can be as simple as reviewing overnight 
admissions. More advanced strategies, such as screen-
ers based on brain natriuretic peptide (BNP) levels 
and administration of intravenous diuretics, can be 
employed.14,15 In the near future, deep learning-based 
natural language processing will be applied to mine full-
text data in the electronic health record to identify heart 
failure hospitalizations.16 

In the hospital, patients can also receive education 
about heart failure disease management. This education 
is a cornerstone of reducing heart failure readmissions. A 
recent systematic review of nurse education interventions 
demonstrated reductions in readmissions, hospitaliza-
tions, and costs.17 However, the efficacy of heart failure 
education hinges on many other variables. For patients to 
adhere to water restriction and daily weights, for example, 
there must also be patient understanding, compliance, 

Figure 1. Schematic of process improvements to reduce readmissions of patients with heart failure. Note the spectrum of interventions 
that should be considered early in the hospital stay, the centrality of feedback loops after hospital discharge to help ensure clinical stability, 
and the utility of the postdischarge clinic visit to further stabilize the patient and advance the plan of care.
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and accessibility to providers to recommend how to 
strike the fluid balance. Education is therefore necessary, 
but not sufficient, for setting up outpatient success.

The hospitalization also represents an important time 
to start or uptitrate guideline-directed medical therapy 
(GDMT) for heart failure. Doing so takes advantage of an 
important opportunity to reduce the risk of readmission 
and even reverse the disease process.18 Uptitration of 
GDMT in patients with heart failure with reduced ejection 
fraction is associated with a decreased risk of mortality, 
while discontinuation is associated with an increased 
risk of mortality.19 However, recent registry data indicate 
that intensity of GDMT is just as likely to be decreased 
as increased during the hospitalization.20 Nevertheless, 
predischarge initiation of medications may be associated 
with higher attained doses in follow-up.21 

Preparing for Discharge
Preparing a patient for discharge after a heart failure hos-
pitalization involves stabilizing the medical condition as 
well as ensuring that the patient and caregivers have the 
medication, equipment, and self-care resources at home 
necessary to manage the condition. Several frameworks 
have been put forth to help care teams analyze a patient’s 
readiness for discharge. One is the B-PREPARED 
score,22 a validated instrument to discriminate among 
patients with regard to their readiness to discharge from 
the hospital. This instrument highlights the importance 
of several key factors that should be addressed during 
the discharge process, including counseling and written 
instructions about medications and their side effects; 
information about equipment needs and community 
resources; and information on activity levels and restric-
tions. Nurse education and discharge coordination can 
improve patients’ perception of discharge readiness,23 

although whether this discharge readiness translates into 
improved readmission rates appears to depend on the 
specific follow-up intervention design.9

Prior to discharge, it is important to arrange post-
discharge follow-up appointments, as emphasized by 
the American College of Cardiology/American Heart 
Association (ACC/AHA) guidelines.24 The use of nurse 
navigators can help with planning follow-up appoint-
ments. For example, the ACC Patient Navigator Program 

was applied in a single-center study of 120 patients ran-
domized to the program versus usual care.25 This study 
found a significant increase in patient education and 
follow-up appointments compared to usual care, and a 
numerical decrease in hospital readmissions, although 
the finding was not statistically significant.25 

A third critical component of preparing for discharge 
is identifying and addressing social barriers to care. In a 
study of patients stratified by household income, patients 
in the lowest income quartile had a higher readmis-
sion rate than patients in the highest income quartile.26 
Poverty also correlates with heart failure mortality.27 
Social factors play an important role in many aspects of 
patients’ ability to manage their health, including self-care, 
medication adherence, and ability to follow-up. Identifying 
these social factors prior to discharge is the first step to 
addressing them. While few studies specifically address 
the role of social workers in the management of heart 
failure care, the general medical literature suggests that 
social workers embedded in transitional care teams can 
augment readmission reduction efforts.28

After Discharge
Patients recently discharged from the hospital who have 
not yet attended their postdischarge appointment are in 
an incredibly vulnerable phase of care. Patients who are 
discharged from the hospital may not yet be connected 
with outpatient care. During this initial transitional care 
period, feedback loops involving patient communication 
back to the clinic, and clinic communication back to the 
patient, are critical to helping patients remain stable. For 
example, consider monitoring weights daily after hospi-
tal discharge. A patient at home can report increasing 
weights to a provider, who can then recommend an 
increased dose of diuretic. The patient can complete the 
feedback loop by taking the extra medication and moni-
toring the return of weight back to normal.

While daily weight monitoring is a simple process 
improvement that relies on the principle of establishing 
feedback loops, many other strategies exist. One com-
monly employed tool is the postdischarge telephone 
follow-up call, which is often coupled with other inter-
ventions in a comprehensive care bundle.8 During the 
telephone call, several process-of-care defects can be 
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corrected, including missing medications or missing 
information on appointment times. 

Beyond the telephone, newer technologies show 
promise for helping develop feedback loops for patients 
at home. One such technology is telemonitoring, whereby 
physiologic information such as weight, heart rate, and 
blood pressure is collected and sent back to a monitoring 
center. While the principle holds promise, several studies 
have not demonstrated significantly different outcomes 
as compared to usual care.13,29 Another promising tech-
nology is the CardioMEMS device (Abbott, Inc., Atlanta, 
GA), which can remotely transmit the pulmonary artery 
pressure, a physiologic signal which correlates with vol-
ume overload. There is now strong evidence supporting 
the efficacy of pulmonary artery pressure–guided heart 
failure management.30,31 

Finally, home visits can be an efficient way to commu-
nicate symptoms, enable clinical assessment, and pro-
vide recommendations. One program that implemented 
home visits, 24-hour nurses available by call, and tele-
phone follow-up showed a statistically significant reduc-
tion in readmissions.32 Furthermore, a meta-analysis of 
randomized controlled trials comparing home health to 
usual care showed decreased readmissions and mortal-
ity.33 The efficacy may be in strengthening the feedback 
loop—home care improves compliance with weight mon-
itoring, fluid restriction, and medications.34 These studies 
provide a strong rationale for the benefits of home health 
in stabilizing heart failure patients postdischarge. Indeed, 
nurse home visits were 1 of the 2 process interventions 
in a Cochrane review of randomized controlled trials 
that were shown to statistically significantly decrease 
readmissions and mortality.9 These data underscore the 
importance of feedback loops for helping ensure patients 
are clinically stable. 

Postdischarge Follow-Up Clinic Visit
The first clinic appointment postdischarge is an important 
check-in to help advance patient care. Several key tasks 
can be achieved during the postdischarge visit. First, the 
patient can be clinically stabilized by adjusting diuretic 
therapy. If the patient is clinically stable, GDMT can be 
uptitrated. Second, education around symptoms, medi-
cations, diet, and exercise can be reinforced. Finally, clini-

cians can help connect patients to other members of the 
multidisciplinary care team, including specialist care, home 
health, or cardiac rehabilitation.

Achieving 7-day follow-up visits after discharge has 
been a point of emphasis in national guidelines.24 The 
ACC promotes a “See You in 7” challenge, advising that 
all patients discharged with a diagnosis of heart failure 
have a follow-up appointment within 7 days. Yet based 
on the latest available data, arrival rates to the postdis-
charge clinic are dismal, hovering around 30%.35 In a 
multicenter observational study of hospitals participating 
in the “See You in 7” collaborative, hospitals were able to 
increase their 7-day follow-up appointment rates by 2% 
to 3%, and also noted an absolute decrease in readmis-
sion rates by 1% to 2%.36 We have demonstrated, using 
a mathematical approach called queuing theory, that 
discharge appointment wait times and clinic access can 
be significantly improved by providing a modest capacity 
buffer to clinic availability.37 Those interested in applying 
this model to their own clinical practice may do so with a 
free online calculator at http://hfresearch.org.

Another important aspect of postdischarge follow-up 
is appropriate management of the comorbidity burden, 
which, as noted, is often significant in patients hospital-
ized with heart failure.38 For instance, in recent cohorts of 
hospitalized heart failure patients, the incidence of hyper-
tension was 78%, coronary artery disease was more than 
50%, atrial fibrillation was more than 40%, and diabetes 
was nearly 40%.39 Given this burden of comorbidity, it 
is not surprising that only 35% of readmissions after an 
index heart failure hospitalization are for recurrent heart 
failure.40 Coordinating care among primary care physi-
cians and relevant subspecialists is thus essential. Phone 
calls and secure electronic messages are very helpful in 
achieving this. There is increasing interest in more nim-
ble care models, such as the patient-centered specialty 
practice41 or the dyspnea clinic, to help bring coordinated 
resources to the patient.42 

Process of Process Improvement:  
Our Experiences 
The previous sections outline a series of potential pro-
cess improvements clinical teams and health systems 
can implement to impact heart failure readmissions. A 
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plan on paper, however, does not equal a plan in actuality. 
How does one go about implementing these changes? 
We offer our local experience starting a heart failure tran-
sitional care program as a case study, then draw lessons 
learned as a set of practical tips for local teams to employ. 
What we hope to highlight is that there is a large differ-
ence between a completed process for transitional care 
of heart failure patients, and the process of developing 
that process itself. The former is the hardware, the latter is 
the software. The latter does not typically get highlighted, 
but it is absolutely critical to unlocking the capabilities of a 
team and the institution. 

In 2015, Northwestern Memorial Hospital adopted 
a novel payment arrangement from the Center for 
Medicare and Medicaid Services for Medicare patients 
being discharged from the hospital with heart failure. 
Known as Bundled Payments for Care Improvement,43 
this bundled payment model incentivized Northwestern 
Memorial Hospital charge, principally by reducing hospi-
tal readmissions and by collaborating with skilled nursing 
facilities to control length of stay. 

We approached this problem by drawing on the 
available literature,44,45 and by first creating a schematic 
of our high-level approach, which comprised 3 major 
elements (Figure 2): identification of hospitalized heart 
failure patients, delivery of a care bundle to hospital-
ized heart failure patients in hospital, and coordinating 
postdischarge care, centered on a telephone call and a 
postdischarge visit. 

We then proceeded by building out, in stepwise 
fashion, each component of our value chain, using Agile 
techniques as a guiding principle.46 Agile, a productivity 

and process improvement mindset with roots in software 
development, emphasizes tackling 1 problem at a time, 
building out new features sequentially and completely, 
recognizing that the end user does not derive value from 
a program until new functionality is available for use. 
Rather than wholesale monolithic change, Agile empha-
sizes rapid iteration, prototyping, and discarding innova-
tions not found to be helpful. The notion is to stand up 
new, incremental features rapidly, with each incremental 
improvement delivering value and helping to accelerate 
overall change.

Our experience building a robust way to identify 
heart failure cases is a good example of Agile process 
improvement in practice. At our hospital, identification of 
patients with heart failure was a challenge because more 
than half of heart failure patients are admitted to noncar-
diology floors. We developed a simple electronic health 
record query to detect heart failure patients, relying on 
parameters such as administration of intravenous diuretic 
or levels of BNP exceeding 100 ng/dL. We deployed this 
query, finding very high sensitivity for detection of heart 
failure patients.14 Patients found to have heart failure were 
then populated into a list in the electronic health record, 
which made patients’ heart failure status visible to all 
members of the health care team. Using this list, we were 
able to automate several processes necessary for heart 
failure care. For example, the list made it possible for 
cardiologists to know if there was a patient who perhaps 
needed cardiology consultation. Nurse navigators could 
know which patients needed heart failure education 
without having to be actively consulted by the admitting 
team. The same nurse navigators could then know upon 

Figure 2. High-level schematic of an approach to heart failure (HF) readmissions reduction, the Northwestern Medicine Heart Failure 
Bridge and Transition (BAT) team.
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discharge which patients needed a follow-up telephone 
call at 48 hours. 

This list of heart failure patients was the end product, 
which was built through prototyping and iteration. For 
example, with our initial BNP cutoff of 300 ng/dL, we 
recognized we were missing several cases, and lowered 
the cutoff for the screener to 100 ng/dL. When we were 
satisfied this process was working well, we moved on to 
the next problem to tackle, avoiding trying to work on too 
many things at once. By doing so, we were able to focus 
our process improvement resources on 1 problem at a 
time, building up a suite of interventions. For our hospital, 
we settled on a bundle of interventions, captured by the 
mnemonic HEART:

Heart doctor sees patient in the hospital
Education about heart failure in the hospital
 After-visit summary with 7-day appointment printed
Reach out to the patient by telephone within 72 hours
Treat the patient in clinic by the 7-day visit

Conclusion
We would like to emphasize that the elements of our 
heart failure readmissions interventions were not all put 
in place at once. This was an iterative process that pro-
ceeded in a stepwise fashion, with each step improving 
the care of our patients. We learned a number of les-
sons from our experience. First, we would advise that 
teams not try to do everything. One program simply 
cannot implement all possible readmission reduction 
interventions, and certainly not all at once. Trade-offs 
should be made, and interventions more likely to suc-
ceed in the local environment should be prioritized. In 
addition, interventions that do not fit and do not create 
synergy with the local practice environment should not 
be pursued. 

Second, we would advise teams to start small, 
tackling a known problem in heart failure transitions of 
care first. This initial intuition is often right. An example 
might be improving 7-day appointments upon discharge. 
Starting with a problem that can be tackled builds pro-
cess improvement muscle and improves team morale. 
Third, we would advise teams to consistently iterate on 
designs, tweaking and improving performance. Complex 
organizations always evolve; processes that work 1 year 

may fail the next because another element of the organi-
zation may have changed. 

Finally, the framework presented in Figure 1 may 
be helpful in guiding how to structure interventions. 
Considering interventions to be delivered in the hospital, 
interventions to be delivered in the clinic, and how to set 
up feedback loops to support patients as outpatients 
help develop a comprehensive heart failure readmissions 
reduction program.
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