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Introduction

Patients with heart failure (HF) have a significant impact 
on the health care system in the United States. Heart fail-
ure is the fourth leading cause of death attributed to cardio-
vascular (CV) disease and affects an estimated 6.5 million 
adults. Further studies estimate that more than 8 million 
adults will be affected by HF by 2030, leading to a total 
cost of $69.7 billion in the health care system.1 Major risk 
factors associated with HF include coronary heart dis-
ease, diabetes, and hypertension. Research through the 
National Center for Health Statistics indicates that one-
third of US adults are affected by at least one of these risk 
factors.

Approximately 1 million patients are hospitalized each 
year for HF.2 In 2011, the leading cause of 30-day readmissions 

for Medicare patients was HF, and it costs approximately 
$1.75 billion.3 To encourage improvement in patient out-
comes, the Hospital Readmission Reduction Program of the 
Centers for Medicare and Medicaid Services established a 
rule in 2012, which reduced reimbursement to hospitals that 
have readmission rates within 30 days.4 Therefore, it is 
extremely important to provide a multidisciplinary approach 
to care to ensure patients are on correct pharmacotherapy and 
stay adherent to their medications.
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Abstract

Purpose: The purpose of the study is to evaluate the impact of heart failure medication education on 30-day all-cause 
readmission rates and patient-reported satisfaction scores. Methods: This single-center pilot study was conducted 
at a 396-bed tertiary-care hospital in the Midwest from September 2017 to December 2018. For research purposes, 
patients were divided into 2 groups. The control group was looked at retrospectively and included patients who received 
education by the nurse educator. The intervention group was reviewed proactively and included patients who received 
education by a pharmacy student. The purpose of the study was to compare readmission rates among patients who 
received medication education from pharmacy students with those who received the same education by the heart 
failure nurse educator. The primary outcome was 30-day all-cause readmission rate among those with a diagnosis of 
heart failure. The secondary endpoints included patient satisfaction scores by phone survey. The patient satisfaction 
phone survey was conducted by a single pharmacist 1 week after patient education was provided. Results: For the 
primary endpoint, there were 222 patients in the treatment group compared with the control group of 941 patients. 
The treatment group resulted in 30 (13.5%) of the 222 patients being readmitted within 30 days compared with the 
control group where 186 (19.6%) of the 941 were readmitted (P = .0395). The risk reduction in odds ratio and relative 
risk of readmission was 0.63 (confidence interval [CI] = 0.42-0.96) for the treatment group and 0.68 (CI = 0.48-0.98) 
for the control group. For the secondary endpoint, 56 patients were called 1 week after discharge, and there was no 
significant difference in overall patient satisfaction between groups. Conclusion: This study demonstrated that heart 
failure medication education provided by the pharmacist or pharmacy student resulted in improved patient outcomes 
and ultimately a reduction in 30-day all-cause readmission rates.
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Many studies have been conducted to determine reduc-
tion of readmission rates among HF patients; however, 
these studies have not adequately been powered to detect a 
difference.5-7 Furthermore, there is limited research that has 
specifically evaluated the impact of student-led counseling 
prior to patient discharge. While one published study deter-
mined there was no significant difference in readmission 
rates through pharmacy student–led and pharmacy resident–
led counseling to HF patients, it did find an estimated cost 
avoidance of $4241.6

Other small studies have shown a favorable effect at reduc-
ing readmission rates through pharmacy-led education.8,9 
One study found favorable outcomes in transition of care 
with pharmacy resident–led counseling, with a reduction of 
30-day HF readmission rate from 28.1% to 16.6%. However, 
this study has several limitations, including a small sample 
size of only 30 patients.8

Due the limitations of these studies, more research needs 
to be done with pharmacist-led counseling to HF patients to 
determine whether there is improvement in health care out-
comes, hospital readmission rates, and health care spending.6

Methods

This single-center pilot study was conducted at a 396-bed 
tertiary-care hospital in the Midwest from September 2017 
to December 2018 and was approved by the institutional 
review board. For research purposes, patients were divided 
into 2 groups. The control group was looked at retrospec-
tively and included patients who received education by the 
nurse educator. The intervention group was reviewed pro-
actively and included patients who received education by a 
pharmacy student. The purpose of the study was to compare 
readmission rates among patients who received medication 
education from pharmacy students with those who received 
the same education by the HF nurse educator. Patients who 
met inclusion were older than 18 years; diagnosed with HF, 
counseled by a fourth-year pharmacy student, pharmacist, 
or HF educator; English speaking; and were able to provide 
verbal consent to the survey. Patients were identified by the 
HF educator who is a registered nurse designated to teach 
patients with an active diagnosis of HF. Patients with com-
plex drug regimens and prior hospitalizations were given 
priority to receive education by the pharmacy student. 
Patients who were newly diagnosed with HF were also 
given priority. In some instances, family members were 
also educated, especially in circumstances where they were 
the primary caregiver. The teaching was broken down into 
3 parts: disease state, diet, and medication education. 
Pharmacy students took over the medication portion but the 
HF educator continued to provide diet and disease state 
information. Fourth-year pharmacy students were provided 
in-depth education on HF medications, including their indi-
cation and contraindications, mechanism of action, side 
effects, and adverse reactions. The medication handout 

used by the pharmacy student can be found in Figure 1, this 
table was adapted from the heart failure education booklet 
entitled “ACTively Living with Heart Failure”, a patient 
education resource provided by the health network.10  The 
pharmacist would use the “see one, do one, teach one” 
approach where they would first model a HF medication 
education, and then the student would complete one with 
the pharmacist in the patient’s room. If the pharmacist con-
firmed the student was ready, they could provide the educa-
tion independently. Once the education was completed, the 
pharmacy student then documented this education in a 
spreadsheet and in the electronic patient chart. The pharma-
cist or attending physician was instructed to follow-up with 
patient questions when the student could not answer them. 
Patients educated by the pharmacy student were provided 
with verbal education and a written medication information 
handout that was written at a sixth-grade reading level. The 
primary outcome was 30-day all-cause readmission rate 
among those with a diagnosis of HF. Readmission rates 
were captured via a report obtained for quality measures as 
a tracking necessary for benchmarking HF readmissions. 
The secondary endpoints included patient satisfaction 
scores by phone survey. The patient satisfaction phone sur-
vey, which can be found in Figure 2, was conducted directly 
by a single pharmacist 1 week after patient education was 
provided.

Statistical Analysis

Inferential statistical methods for this study applied χ2 with 
Yates correction for categorical data and Student’s t test 
for continuous data. Statistics in R program was used for 
analysis.

Results

On average, the patients in the treatment group were 70 years 
old with a chronic HF diagnosis. Figure 3 summarizes the 
baseline characteristics of the treatment group. Patients were 
educated on a variety of medications as summarized in 
Figure 4.

For the primary endpoint, there were 222 patients in the 
treatment group compared with the control group of 941 
patients. Furthermore, in the treatment group, 214 (96.4%) 
of the 222 patients were educated by pharmacy students and 
8 (3.6%) of the 222 patients were educated by the pharmacist 
during the training of the pharmacy student. The treatment 
group resulted in 30 (13.5%) of the 222 patients being read-
mitted within 30 days compared with the control group 
where 186 (19.6%) of the 941 were readmitted (P = .0395) 
as depicted in Figure 5. The risk reduction in odds ratio and 
relative risk of readmission was 0.63 (confidence interval 
[CI] = 0.42-0.96) for the treatment group and 0.68 (CI = 
0.48-0.98) for the control group.
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Figure 1. (continued)
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Figure 1.  Medication education handout.

For the secondary endpoint, 56 patients, from both the con-
trol and treatment group, were called 1 week after discharge 
to conduct a phone survey and there was no significant dif-
ference in overall patient satisfaction between groups. This 
secondary analysis was stopped early due to no significant 
difference and the time constraints/feasibility of the phar-
macy resident calling patients directly. Although 56 patients 

were called, only 20 answered after 2 attempts of calling. 
The phone survey results are summarized in Figure 6.

Discussion

The mean cost for a HF readmission is $9051 (range = $8990-
$9113).11 The financial incentive to reduce readmission rates 

Questions Answer Choices

1 I understand why I am taking my heart failure medications Strongly Agree
Agree
Neutral
Disagree
Strongly Disagree 

2 I am aware of the side effects associated with my heart failure mediations 

3 How well do you feel you understand your heart failure medications Scale 1-5 (1 being not at all 
and 5 being completely)

4 During the heart failure medication education were all of your questions answered Yes or No

5 Have you scheduled a follow-up appointment with your doctor

Figure 2.  Phone survey questions used to assess patient satisfaction.
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to avoid penalties is imposed by the Centers for Medicare and 
Medicaid Services. The transition of care is vital to the proper 
medical management in patients with HF, both while the 
patient is admitted and on discharge from the hospital. Patients 
with HF often have complex treatment regimens and multiple 
comorbid conditions, making adherence difficult. Clinical 
pharmacists remain an integral part of the health care team, as 
their clinical knowledge and expertise has been shown to 
improve medication adherence through patient education. The 
Heart Failure Society of America and American College of 
Clinical Pharmacy Cardiology Practice and Research Network 
recommend using a pharmacist to resolve common drug-
related problems and improve outcomes in HF patients.12

Pharmacy involvement through HF medication education 
had a positive impact on readmission rates. A reduction in 
readmission rates also decreases cost, which may help justify 

the cost for a dedicated pharmacist. This study was one of the 
first of its kind to look at pharmacy student-ran HF medica-
tion education. The sample size of this study was another 
strength along with the length of 15 months.

Overall, there are some key limitations of this study. 
First, this project was dependent on pharmacists having 
fourth-year pharmacy students on rotation each month. 
Some studies have shown seasonal trends of HF hospital-
izations, which demonstrate increased admissions and mor-
tality during the winter months. The 396-bed tertiary-care 
hospital had pharmacy students consistently during this 
high-risk period. When pharmacy students were not avail-
able, the HF nurse educator provided all the education, 
including the medication portion. Another limitation was 
that it was difficult to classify HF. As data was extracted 
from medical records, there was a wide variability in the 
way physicians classified HF. In the treatment group, 
approximately 62% were classified with systolic HF, which 
is defined as ejection fraction of 40% or less, leaving 38% 
of patients classified with diastolic HF, defined as ejection 
fraction greater than 40%. It would have been interesting to 
look more in depth at trends regarding the classification of 
HF; however, due to limited information in medical records, 
this was not clear. Complexities of documentation in the 
medical record also made it challenging to obtain baseline 
characteristics for the control group, but it is recognized 
that more detailed information would have been beneficial. 
Another limitation of the health system included the fact 
that the staffing model does not currently support a dedi-
cated unit-specific pharmacist to provide recommendations 
to optimize the treatment regimen; therefore, it is not cer-
tain that all HF patients are being treated with evidence-
based treatment regimens. It was noted that only 36% of 
patients were on an ACE-I (angiotensin-converting enzyme) 
or ARB (angiotensin receptor blocker) at the time of dis-
charge. The reason was unclear given Guideline-directed 
medical therapy. This was identified as a potential opportu-
nity for increased pharmacist involvement and area for 
future focus. During the time of the study, on average, 25% 
of the patients followed up with a heart specialist at the 
tertiary care hospital clinic. This number is expected to 
continue to increase as services expand.

Conclusions

This study demonstrated that HF medication education pro-
vided by the pharmacy team resulted in improved patient 
outcomes and ultimately a reduction in 30-day all-cause 
readmission rates. There was no reported significant differ-
ence in overall patient-reported satisfaction regarding the 
phone survey 1 week post discharge. The results also identi-
fied an opportunity to expand the service and strengthen sup-
port for pharmacy involvement in providing excellent patient 
care.

Male:Female (n:n) 127:95

Age (mean (±CI)) 69.7 (±1.9)

Patients with new onset HF diagnosis  
(ratio(%))

16/221 (7.2%)

Patients with chronic HF diagnosis 
(ratio(%))

205/221 (92.8%)

Patients that received pillbox at discharge 
(ratio(%))

52/222 (23.4%)

Figure 3.  Baseline characteristics for treatment group (n = 222).
Note. CI = confidence interval.

Patients on ACE-I or ARB in hospital 
(ratio(%))

80/222 (36.0%)

Patients on beta-blocker in hospital 
(ratio(%))

158/222 (71.2%)

Patients on diuretic (ratio(%)) 172/222 (77.5%)

Patients on aldosterone antagonist 
(ratio(%))

59/222 (26.6%)

Patients on peripheral vasodilator  
(hydralazine or isosorbide or both) 
(ratio(%))

46/222 (20.7%)

Patients on digoxin (ratio(%)) 23/222 (10.4%)

Patients on sacubitril/valsartan (ratio(%)) 5/222 (2.3%)

Patients on ivabradine (ratio(%)) 2/222 (0.9%)

Figure 4.  Medications educated on at discharge (n = 222).
Note. ACE = angiotensin-converting enzyme; ARB = angiotensin receptor 
blocker.
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