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Abstract

Background: Heart failure, the leading cause of hospitalization in adults over the age of 65, is a difficult-to-treat syndrome associated with
high morbidity and mortality. Home-monitoring programs may help reduce heart failure-associated morbidity but can be difficult to
establish in smaller clinical settings. In this quality improvement project, we identified local patients at high risk of heart failure-related
morbidity and hospitalizations, then implemented a medical student-based constant-contact program to encourage their follow-through
on self-care. Methods: Between June 2012 and September 2014, our clinic treated 197 patients for systolic or diastolic heart failure. These
patients’ baseline characteristics were evaluated for trends that increased their risk for hospitalization. Of the high-risk patients identified
(n=80), 12 (15%) were enrolled in the project. An 8-week constant-contact intervention was initiated through weekly calls. Patients’ health
statuses were recorded, and the importance of self-care was reiterated. Results: High-risk heart failure patients were identified based on
>10 clinic visits during the study period; 3 were lost to follow-up. Each patient completed two questionnaires at the study’s beginning and
conclusion, with response rates of 67% (6/9) and 56% (5/9). Most participants reported symptom improvement and increased knowledge
about their conditions. Conclusion: Our preliminary population-guided, medical-student-initiated intervention in a small clinical setting was
designed to increase patient understanding and compliance and to improve heart failure symptoms. Although the study was limited by its
low participation rate, drastic improvements in self-reported outcomes were noted among participants. A larger study with similar positive
outcomes could ultimately influence follow-up methods.
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Introduction patients who would benefit from these targeted programs have
not been specifically defined for every unique population, and
the effectiveness of such efforts in small clinical settings is
unknown due to inherent study size limitations. Numerous
variables affect one’s overall health, including psychosocial,
race, gender, socioeconomic, mental health, and traditional risk
factors. 1’5 Given the relative homogeneity of patients treated
in small clinics for the same condition, it is important to develop
programs that target their specific population to maximize the
effect of their treatment. To maximize these potential benefits,
a novel, small-clinic pilot program was founded with the goal of
looking at HF patients specifically—a particularly important
population.

Heart failure (HF) affects an estimated 5.1 million individuals in
the US and is the leading cause of hospitalization in adults over
65 years of age. ™2 Estimated costs associated with HF range
from $37 to $39 billion annually. 3 4 Current projections state by
the year 2030, there will be an estimated 8 million people living
with HF in the US, placing a tremendous burden on the national
healthcare system. 5 Of equal concern is the fact that 5% of
patients in the US healthcare system account for 59% of all
national healthcare costs. ¢ Recent decades have seen great
efforts to drive down the cost of healthcare in the United States
and identifying high-risk HF patients—so-called “super-utilizers”
of healthcare resources—could facilitate the development of
innovative programs that would reduce the costs associated
with HF morbidity and hospital admissions. If these patients
were more easily identified and more comprehensively
educated, it could ease the strain on the national healthcare
system.

Previous studies have described improved coordination of care
and positive effects of increased patient education and at-home
monitoring programs on HF morbidity and mortality, some
reporting a 56% reduction in HF-related readmissions and a 44%
reduction in readmissions for reasons unrelated to HF.'¢-2' Given
the complexity of HF patients and high hospital readmission
rates, we designed a program at our academic medical center,
which is a Level 3 National Committee for Quality Assurance-
certified patient-centered medical home, to address the high
morbidity rates associated with HF. Our program, named the
Student Heart Failure Intervention Pilot (SHIP), was a medical-
student implemented, population-based quality improvement
program designed to identify and address unique social
determinants responsible for HF-related hospitalizations in a
local population. The main goal of this project was to improve

Numerous innovative management programs have attempted to
reduce the costs associated with caring for these super-utilizers.
7 One of the keys to implementing such programs involves the
use of evidence-based data to identify this patient population—
then, once they are identified, effective interventions must be
established. ® Ideally, these interventions should improve
coordination of care and lessen the strain these super-utilizer
patients place on the healthcare system. % © Although some
progress has been made in this area, the characteristics of
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morbidity in patients with HF and decrease the number of
related hospitalizations through risk factor analysis and
telehealth outreach programs. In addition to improving patient
care, another goal of this program was to improve medical
trainee longitudinal patient exposure by engaging medical
students in the continuum of care under the close supervision
of an attending physician.

Materials and Methods

This study was approved by the Institutional Review Board at
St. Joseph’s Hospital and Medical Center in Phoenix, Arizona and
was designed based on Plan-Do-Study-Act protocols in a cross-
sectional study design. The Quality Improvement SHIP team
consisted of six medical students and an attending physician.
The initial cross-sectional study used the Allscripts (Allscripts,
Chicago, IL) Ambulatory Electronic Health Record registry to
identify 197 patients diagnosed with systolic or diastolic HF at
the Internal Medicine and Family Medicine clinics at St. Joseph’s
Hospital and Medical Center in Phoenix, Arizona, between June
2012 and September 2014 (Table 1). Baseline demographic
information and comorbidities were assessed to identify risk
factors for HF admissions in this cohort. The dataset was then
cross-referenced with hospital admissions at St. Joseph’s
Hospital and Medical Center for patients with HF as primary
diagnosis. In addition to the demographic data analyzed, we
also analyzed income data obtained based on the average
income of the neighborhood of each patient’s home address.
Demographics (including income data) were analyzed as
variables, which were then compared between hospitalized and
non-hospitalized patients. Number of clinic visits were found to
be statistically significant and were used to identify high-risk
patients: those who visited the clinic more than 10 times in the
previous 2 years were identified as high-risk. Eighty of the 197
(46%) HF patients met this criterion; these high-risk patients
were then contacted to participate in the intervention. Of the 8o
high-risk patients identified, 12 agreed to participate in the
intervention portion of the pilot, a longitudinal study, and
informed consent was obtained. This intervention included
medical students calling the high-risk patients on the telephone
each week. Once the patients were enrolled, the medical
students developed a standardized educational curriculum
explaining the definition of HF, informing the patients about
why it is important to closely monitor HF symptoms, and
offering patients ways to maintain functional status under the
guidance of (and based on recommendations from) the
supervising faculty. These topics were discussed with patients
during weekly calls for the duration of the project (minimum of
3 attempts per week); in addition to the informational
component of these phone calls, the medical students also
asked patients questions about their symptoms and about their
understanding of the HF curriculum. We hypothesized that
diligent follow-through and independent care would improve
patients’ knowledge about HF, thus decreasing morbidity and
rate of hospital readmissions. The patients’ responses were
recorded, along with the duration of each call. Three patients
were lost to follow-up. Each patient was given the Minnesota
Living with Heart Failure Questionnaire (MLHFQ) at the beginning
and end of the study, with a response rate of 67% (6/9). Patients
also completed a patient preference questionnaire (PPQ), based
on established telemedicine satisfaction questionnaires, with a
response rate of 56% (5/9). 22 A minimum of three attempts
were also made to secure end-of-study questionnaires from
each patient.

The unpaired t-test was selected to evaluate the baseline
demographics and potential risk factors to compare the means
of the two (hospitalized and non-hospitalized) independent
groups. This was performed under the assumption of identically
distributed samples. Given the small number of participants,
only probability values were calculated for statistical analysis at
study completion.

Results

Our program reviewed treatment of 197 patients diagnosed with
HF over a two-year period. Hospital admission data were tracked
between September 1%, 2013 and September 30t", 2014. During
that time, 19 of the 197 HF patients were admitted to the
hospital (14 had single visits, 5 had multiple visits). There was
a significant difference in the number of clinic visits between
the 19 hospitalized clinic patients (mean, 16.89 + 14.58 visits)
and the 178 non-hospitalized clinic patients (mean, 10.38 + 9.75
clinic visits; t(195)=2.6195 p<0.0095). This benchmark was used
to classify patients at high-risk of HF-related readmission to the
hospital. Additional variables assessed can be found in Table 1.
0f the hospitalized patients for whom income data were
available, 47% (8/17) had a household that earned less than
$40,000/year; 53% of patients (9/17) had an annual income
between $40,000/year and $70,000/year. No hospitalized
patients had earnings of more than $70,000/year. This trend was
also seen in average number of clinic visits - that is, lower
income was correlated with more frequent visits to our clinic
(mean clinic visits for <$40,000, $40,000 - $70,000, and >$70,000
annual income was 11, 12, and 5, respectively). Three patients
were lost to follow-up during the duration of the program. Of
the 3 patients lost to follow-up, 2 never completed a weekly
telephone call while the third completed 2 phone calls (of 8
attempts). All 3 patients were counted as lost to follow-up due
to their failure to answer or return phone calls; no patient
formally withdrew from the study. These patients’ data were
excluded from all parts of the results, but their baseline
demographic data were included in the initial risk analysis.

Responses to the MLHFQ collected after the program’s
conclusion indicated overall symptom improvement with an
average decrease in score of 9 points out of 105 possible points
(with lower scores being more desirable; 44.3 + 34 t0 35 + 26).
Before the study, 6 patients were unable to describe the
definition of HF to the medical student, could not understand

the importance of follow-through on physician instructions, or

articulate steps to monitor HF; by the study conclusion, 5 of
those 6 patients (83%) were able to convey an understanding
of HF and were successful in describing the importance of HF
monitoring. Most of the symptomatic patients in the study (7/8;
88%) reported symptom improvement in at least 1 of the
following categories: presence of orthopnea, chest pain, pre-
syncope, edema, fatigue, or cough.

Responses to the PPQ showed a minimal increase in preference
for phone calls from surveyors, from a mean score of 41 + 9
points at the study outset to 43 = 11 at the study conclusion.
No single participant reported 100% compliance with physician
directives (i.e., smoking cessation, recording weight and blood
pressure daily). Table 2 summarizes additional results from the
intervention portion of the study.
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Table 1. Demographics of Hospitalized, Non-hospitalized, and Study Patients. Data are expressed as n (%), unless indicated
otherwise. '0ne of the nine study patients was recruited from the hospital (not a clinic patient) and therefore was not included
in baseline characteristics.

Variable Hospitalized (n=19) Non-Hospitalized (n=178) Total (n=197) p-value Study (n=8)
Sex Male 11 (58) 87 (49) 98 (50) 3(38)
Female 8 (42) 91 (51) 99 (50) 5 (63)
Mean age, years 65+ 13 66 + 15 66 + 15 (p=0.26) 67 + 12
Mean BMI, kg/m? 32+9 32 %10 32+10  (p>.99) 3612
Under- or uninsured 17 (89) 120 (67) 137 (70) 3 (38)
Race White 10 (53) 103 (58) 113 (57) 6 (75)
Black 3 (16) 19 (11) 22 (11) o (0)
Hispanic 5 (26) 37 (21) 42 (21) 2 (25)
Comorbidities COPD 4 (21) a1 (23) 45 (23) 3 (38)
CAD 8 (42) 55 (31) 63 (32) 1(13)
T2DM 7 37) 76 (43) 83 (42) 3 (38)
Hypertension 15 (79) 101 (57) 116 (59) 2 (25)
Mean number of medications 14 +7 14 +7 14+7 (p>.99) 15 + 2
Beta blocker 15 (79) 114 (64) 129 (65) 7 (88)
ACE/ARB 17 (89) 102 (52) 85 (43) 4 (50)
Furosemide 9 (47) 109 (61) 118 (60) 4 (50)
Employment status Unemployed 7 (37) 45 (25) 52 (26) 1(13)
Employed 2 (11) 25 (14) 27 (14) 2 (25)
Retired 10 (53) 77 (43) 87 (44) 5 (63)
Marital status Married 6 (32) 58 (33) 64 (32) 2 (25)
Single 12 (63) 82 (46) 94 (48) 5 (63)
Divorced 1(5) 16 (9) 17 (9) 1(13)
Widowed o0 (0) 19 (11) 19 (10) o0 (0)
Deceased 2 (11) 23 (13) 25 (13) o (0)
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Table 2. Characteristics of HF Patients Enrolled in SHIP. " Twelve patients were initially enrolled in SHIP; 3 were lost to follow-up
and were not included in the table. * Data are presented as n (%), unless otherwise specified. * Understanding was defined as
medication compliance, ability to recall prescribed medications, and standardized general HF knowledge. & Recorded only if
patient was consuming vegetables less than 2 days per week at enrollment. ""Symptoms are defined as subjective chest pain,
dizziness, swelling, fatigue, and/or cough. 7 Denominator is 8 as one patient did not have symptoms/lack of understanding at

trial start.

Characteristic n (%)
Mean age, years 69 + 13
Male sex 4 (44.0)
NYHA Class | 2 (22.2)
NYHA Class Il 3(33.3)
NYHA Class Ill 4 (44.4)
Mean daily medications + SD 16.8 + 3.6
Mean daily cardiac medications + SD 2.8+ 1.1
HF-related hospitalizations (previous year) for enrolled patients 2 (22.2)
HF-related hospitalizations (during SHIP) for enrolled patients 2 (22.2)
Symptomatic patients at time of SHIP enrollment 8 (88.9)
Symptomatic patients who reported improvement at SHIP conclusion 7/87(87.5)
Patients who reported lack of understanding at time of SHIP enrollment* 6/9 (66.6)
Patients who had a gap in understanding who later reported increased understanding 5/67(83.3)
Mean increased in fresh vegetable consumption (days per week) § + SD 4.4 1.1
Constant contact
Mean no. of telephone calls completed during study + SD 6.2 +1.6
Mean completed telephone calls when HF symptoms changed + SD 4.9 1.9
Mean completed telephone calls until understanding changed + SD 3.6+ 1.3

Discussions

Many traditional risk factors for HF-related hospitalization (e.g.,
diabetes mellitus, New York Heart Association functional class,
etc.) have been established; however, we sought to identify
simpler, less-invasive risk factors in our patients.?7 Higher
utilization of primary care visits had an inverse relationship to
likelihood of hospitalization and was included in this study to
identify patients at increased risk of hospitalization, as
discussed above. Although the data were not statistically
significant, several additional risk factors were identified:
income level, insurance status, number of comorbidities, and
gender. This program illustrates the importance of
understanding the social determinants of health while
developing programs for the chronically ill.

Patient participation was a limitation of this study, with 68 of
the 8o high-risk patients being either unable or unwilling to be
included in this study. This limited the effectiveness of the
study in our clinic as a whole but did provide a proof-of-concept
for future programs. The difficulty our group experienced in
enrolling patients drives home the importance of discussing
critical aspects of self-care during traditional clinic visits or
before hospital discharge and enrolling patients in the program

at that time. These small numbers also limited the statistical
significance of the patient demographics (except the number of
clinic visits in relation to hospitalizations), though an easily
identifiable risk factor was nonetheless identified for our
specific patient population. Additional confounders include the
capabilities of each medical student who provided patient
education, but this was minimized by providing medical
students with a standardized curriculum that had been
developed with the assistance of the supervising physician. We
were unable to identify a study similar to ours, as many modern
population analysis projects rely on large data or meta-analyses
to generate statistical significance.

This study is also subject to an inherent selection bias, as those
willing to participate in the program may have been more
inclined to complete their education and to make positive
lifestyle changes, regardless of follow-up calls and reminders
from the medical students. If inclusion in the study included
the entire HF population of this clinic, this bias may be reduced.
In addition, participants in this study had a wide variety of
educational backgrounds: some had only completed some
secondary education, whereas others had completed
postgraduate training.
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Despite these limitations, the results of our SHIP program show
that establishing a HF-directed constant-contact plan is feasible
in a small clinical setting and a unique risk factor may be
elucidated for a specific clinic population. The constant-contact
program was successful in educating patients on self-
management using a standardized curriculum. The duration of
the pilot was established taking into account the known fact
that high-risk patients with HF are admitted and readmitted to
the hospital at a higher rate than patients with other medical
conditions. One study showed that patients with HF had a 25%
chance of being readmitted to the hospital within 30 days of
their most recent hospital discharge.’® Given that short
timeframe, an 8-week duration was chosen for this pilot, to
expedite data gathering while also allowing sufficient time to
detect re-hospitalization. Given the low number of
hospitalizations, this timeframe was likely insufficient to
capture enough data to confirm whether the education program
was effective in lowering HF-related hospitalizations.

Medical students were the point persons in this study; however,
others have reported that trained nursing staff can also carry
out regularly scheduled phone calls following hospital
discharge.?-3°

These studies confirm that such programs can help decrease
the number of hospital admissions and improve quality of life.

If outreach resources are limited, such programs may improve
HF-related care costs in populations without access to “big-
data”, or whose populations do not fit into larger data analyses
by using smaller risk analyses. In addition to the benefit of this
program on patients, our program highlights the opportunity to
engage medical students in an innovative patient-continuity
experience in population health, while simultaneously offering
them training on how to develop and implement a Quality
Improvement study. This allowed the medical students
additional longitudinal patient contact - something of a rarity
for many medical students - and provided them concrete
feedback that the interventions they advocated were directly
benefitting patients.

Future study should involve implementation of such a program
on a larger scale to identify statistically significant trends in this
population and to validate frequent clinic visits as a risk factor
for hospitalization (both initial hospitalizations and hospital
readmissions). Once initial lifestyle changes are made, some
patients may require additional motivation and support to
achieve - and maintain - positive, long-term lifestyle changes,
hence engaging HF patients via a constant contact program may
prove successful in caring for such patients.
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