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Purpose: Individuals with lower socioeconomic status (SES)
are less likely to engage in cardiac rehabilitation (CR) following
a major cardiac event. Identifying barriers to attending CR is
crucial for facilitating recovery for this vulnerable population.
Methods: Data are from a randomized controlled trial on
improving CR attendance for individuals with lower SES
(N = 192; 35% female). Of these, 103 (40% female) were
randomly assigned to a case management arm and included in
the present analysis. Participants were recruited at or shortly
after hospitalization for a CR-qualifying cardiac event and were
asked about 1) their primary post-discharge concern (Concerns
Assessment) and 2) eight potential barriers to CR attendance/
secondary prevention (Barriers Assessment; medical, transpor-
tation, employment, financial, housing, psychosocial, childcare,
legal). Concerns were sorted into these categories, and the fre-
quency of each was calculated and ranked.
Results: Sixty-eight participants (66%) completed the
Concerns Assessment, and 96 (93%) completed the Barriers
Assessment. Health-related issues were the most common pri-
mary post-hospitalization concern (57%), followed by no con-
cerns (16%). Financial (70%), employment (48%), and
transportation (47%) issues were the three most cited barriers.
Conclusions: Participants most often rated their health as their
primary concern at hospitalization, but non-medical needs were
more often reported as barriers. The obstacles commonly iden-
tified in the present study are often not addressed during hospi-
tal admission. Hospitalization is a critical time for emergent
treatment and is where support for on-going care should
begin. Addressing these barriers before discharge is an impor-
tant step toward improving secondary prevention.
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Cardiac rehabilitation (CR) is a structured secondary
prevention program that serves as the standard of care

for cardiovascular disease. Through supervised and progres-
sively escalating exercise, psychosocial assessment, and life-
style management education,1 lifestyle changes—primarily

increased exercise and the reduction of cardiovascular dis-
ease risk factors—are encouraged to mitigate the risk of
future major cardiac events and hospital readmissions. The
myriad benefits of CR have been widely documented.
Attendance in CR reduces cardiovascular mortality, all-
cause mortality, and hospital readmission.2-8 Therefore,
CR is a Class 1a recommendation from the American
Heart Association and American College of Cardiology.1,4,9

Despite these benefits, rates of referral to, enrollment in, and
completion of CR remain unacceptably low.10-19 Assessments
of CR engagement have revealed demographic features that
predict lower rates of attendance. Less education, higher levels
of anxiety or depression, lower quality of life, greater distance
to CR programs, lower socioeconomic status (SES), belonging
to racial or ethnic minority groups, and lack of physician
referral all have predicted lack of CR attendance.14,20-28

Conversely, specific obstacles that individuals face
because of these demographic features have received con-
siderably less attention. As these are the discrete barriers
that must be surmounted to attend CR, their identification
is of paramount importance. Obstacles have been identified
for some demographic characteristics (ie, less access to
transportation for individuals in more rural areas21,27 or

KEY PERSPECTIVE

What is novel?

● This study was a broad assessment of post-event con-
cerns and barriers to recovery in cardiac patients with
lower socioeconomic status.

● Concrete concerns about and barriers to recovery
faced by cardiac patients with lower socioeconomic
status were identified.

What are the clinical and/or research implications?

● Patients were most frequently concerned about their
health prior to hospital discharge.

● Financial, employment, and transportation problems
were the most common barriers to post-hospitaliza-
tion recovery and cardiac rehabilitation attendance.

● Identification of these frequent concerns and barriers
will inform the development of future precise, tar-
geted interventions designed to improve recovery
and attendance at cardiac rehabilitation.
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lack of physician recommendation to CR for non-White
patients23). However, those faced by individuals of lower
SES, who are at increased risk for cardiovascular disease29,30

and are less likely to enroll in and attend CR,27,31,32 have
not been sufficiently explored. Identification of discrete
obstacles to CR among members of this high-risk popula-
tion is necessary.

To devise interventions that could address and eliminate
obstacles impeding CR adherence among patients with
lower SES, potential barriers must be identified. The pur-
pose of the present study was to identify the concerns and
specific barriers to recovery and CR reported by individuals
of lower SES.

METHODS

PARTICIPANTS
Data for the current analyses were collected as part of
a randomized controlled trial, approved by the University of
Vermont Institutional Review Board, to assess various meth-
ods (contingent financial incentives, case management, or
both) of improving attendance at CR among individuals with
lower SES (clinicaltrials.gov NCT03759873). The detailed
methods of the trial and main outcomes are reported
elsewhere.33,34 Briefly, patients (n = 192) with a CR-qualifying
event (ie, myocardial infarction, coronary revascularization,
valve replacement surgery, or stable heart failure with
a reduced ejection fraction) from one of the three hospitals in
Vermont (University of Vermont Medical Center, Copley
Hospital, or Northwestern Medical Center) were recruited.
For this trial, lower SES was defined as enrollment in
Medicaid, actively receiving other state benefits based on
financial need, or not having finished high school.
Additionally, all patients were at least 18 years old; spoke
English; did not have a diagnosis of dementia, cancer, severe
lung disease, or another longevity-limiting disease that would
preclude participation in CR; had not previously completed six
or more sessions of CR within the past year; and lived within
the defined catchment areas for one of the three medical cen-
ters without plans to leave the area within the next 12 months.

Inpatient cardiology and cardiothoracic surgery records
and outpatient cardiology clinic schedules were reviewed
daily to identify potential participants with a CR-qualifying
event. Study staff approached these patients to introduce the
study and assess eligibility. Patients interested in the study
signed an informed consent form and were randomly
assigned to one of the four intervention conditions: usual
care (n = 36), financial incentives contingent on attendance
at CR (n = 53), case management (CM; n = 51), or financial
incentives plus case management (n = 52). Only data from
participants assigned to either case management condition
(n = 103/192) are included in the present analysis.

PROCEDURE
Participants in both the CM and financial incentives plus
case management groups were contacted at two distinct time
points prior to enrollment in CR to complete the two assess-
ments described below.

Concerns Assessment
The first assessment was completed in person as part of the
first meeting between the participant and their assigned CM,
which typically occurred in the hospital. For participants
discharged prior to the arrival of the CM or consented in
the outpatient setting, however, it occurred in conjunction
with an outpatient visit to a cardiac clinic. After listening to
an overview of the CM program, participants were asked to
identify what they were most concerned about following

discharge from the hospital. The major points of these ver-
bal responses were summarized and recorded by the CM.

Barriers Assessment
The second assessment was completed by phone following
discharge from the hospital but prior to enrollment in CR.
With each participant, the CM specifically reviewed eight
domains of potential barriers to attendance at CR and more
general recovery: medical, transportation, employment,
financial, housing, psychosocial, childcare, and legal (see
Table 1 for examples of each barrier). The CM addressed
each domain individually before progressing to the next. For
each barrier, participants were asked if they could think of
any obstacles they might encounter over the next few
months that might interfere with attending CR or engaging
in recovery more generally. If a participant identified
a domain as an obstacle, they were asked to elaborate on
their specific circumstances that would interfere with recov-
ery. Participant yes/no answers for each domain were
recorded and, for barriers for which the answer was “yes,”
the CM recorded notes summarizing and explaining the
patient’s circumstances. The same set of circumstances
could be used to explain multiple barriers (ie, unemploy-
ment could explain both employment and financial bar-
riers). Participants could report barriers outside these
prompts, which also were summarized and categorized.

DATA ANALYSIS
Responses to the Concerns Assessment were reviewed and
assigned to categories in accordance with the barriers

Table 1

Examples for Each Barrier to Cardiac Rehabilitation
Attendance

Barrier Examples

Medical Impending surgery will interfere with taking time for
secondary prevention

Pre-existing conditions (chronic pain, poor eyesight, use
of walker, etc.) make exercise challenging

Transportation No driver’s license or access to car

Reliant on friends, family, public transit, or subsidized
transportation

Employment Currently unemployed and occupied with looking for
work

Cannot get time off work to attend CR

Financial Reliant on disability and/or social security for income

Requires food assistance programs (ie, 3SquaresVT,
Meals on Wheels VT)

Housing Homeless or unstable housing with no permanent
residence

Lives in Section 8 Housing

Psychosocial History of anxiety/depression

Social isolation with little contact with friends/family

Childcare Needs to take care of children and cannot spare time for
CR

Picking up children from school/daycare interferes with
CR

Legal Legal disputes that interfere with taking time for
secondary prevention

Abbreviation: CR, cardiac rehabilitation.
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inquired about in the Barriers Assessment. Two authors (BK
and BY) independently read through each response on the
Concerns Assessment and sorted them into the most appro-
priate corresponding barrier category. Subsequently, both
authors identified whether medical primary concerns were
or were not directly related to the participant’s study-qualify-
ing cardiac event. Afterwards, the authors met to compare
their decisions. Of the 68 completed Concerns Assessments,
there was initial disagreement concerning categorization of
11 (16%) primary concerns. Additionally, there was disagree-
ment regarding whether 10 (26%) medical concerns were
related to study-qualifying cardiac events. These disagree-
ments were discussed by the two authors with input from
the principal investigator until a final consensus was reached.

Answers to the Barriers Assessment were also reviewed
post hoc. The same two authors read the explanations
recorded for each reported barrier and independently iden-
tified if, at the time the assessment had been conducted, help
from the CM with addressing the indicated barrier had been
requested. Afterwards, the authors compared their deci-
sions. Out of the 282 reported barriers across the 96 parti-
cipants who completed the Barriers Assessment, there was
initial disagreement concerning 24 responses (9%) from 22
distinct participants. These disagreements were discussed by
the two authors with input from the principal investigator
until a final consensus was reached.

RESULTS
Demographic characteristics of the 103 participants are shown
in Table 2. Participants were on average 57.9 ± 11.8 years old,
40% female, and 89%non-HispanicWhite.Most participants
qualified for the study because they were enrolled inMedicaid,
but slightly less than 5% qualified because they had not fin-
ished high school.

CONCERNS ASSESSMENT
Sixty-eight participants (66%) completed the Concerns
Assessment. Not all Concerns Assessments could be completed
due to various reasons—generally that the patient was dis-
charged prior to arrival by the CM, restrictions due to coro-
navirus disease-2019, or that the consent occurred in an
outpatient setting. Results from the assessment are shown in
Figure 1. Health-related issues were the most frequent primary
concern cited in hospital (39 participants; 57%). Of these 39
participants, 33 (85%) expressed concerns directly related to
their CR-qualifying cardiac event. Eleven participants (16%)
reported no concerns at all, the second-most common response
to the Concerns Assessment. Selection of the remaining options
as a primary post-hospitalization concern was minimal; each
was endorsed by 5 or fewer participants. No systematic sex-
related differences in primary concerns were observed.

BARRIERS ASSESSMENT
The Barriers Assessment was completed by 96 (93%) parti-
cipants. Eighty-seven participants (91% of those who com-
pleted the assessment) reported at least one barrier to
secondary prevention/CR participation, and a total of 282
distinct barriers were reported. Results from the assessment
are shown in Figure 2. Financial obstacles were the most
common barrier and impacted over two thirds of partici-
pants (N = 67; 70%). Barriers related to employment, trans-
portation, and health were cited by slightly less than half of
the participants who completed the assessment (N = 46, 45,
and 43 participants; 48%, 47%, and 45%, respectively).
Approximately one third of participants were impacted by
psychosocial barriers (N = 34; 35%), and slightly less than

one quarter encountered housing barriers (N = 22; 23%).
Childcare (N = 13; 14%) and legal (N = 12; 13%) were the
least common barriers reported. No systematic sex-related
differences in reported barriers were observed.

Initial requests for CM assistance with a given barrier are
shown in Figure 3. Requests for assistance upon completion of
the Barriers Assessment were low. Slightly over half of the
participants who reported a barrier to CR participation made
requests for assistance (N =49; 56%).Overall, across the entire
sample, assistance was requested for less than one fourth of the
total number of barriers reported (N = 66; 23%). Participants
weremost likely to request assistance from their CM in addres-
sing transportation barriers. Of the 45 who reported transpor-
tation-related obstacles, 18 (40%) requested aid from their CM
immediately during the completion of the Barriers Assessment.
Legal and financial barriers were the next most common,
with roughly one third of participants who endorsed these
barriers requesting assistance. Requests for assistance with
housing (27%), employment (17%), childcare (15%), psycho-
social (12%), and medical (5%) barriers were less frequent.

DISCUSSION
During an initial interview conducted prior to hospital dis-
charge, most participants with lower SES indicated that they

Table 2

Demographic Features of Patients with Lower Socioeconomic Status
Reporting Barriers to Cardiac Rehabilitation Participation (N = 103)a

Age, yr 57.9 ± 11.8

Female sex 41 (40%)

Race/ethnicity

Non-Hispanic White 95 (89%)

Black or African American 5 (5%)

American Indian 2 (2%)

Other or >1 race 4 (4%)

Education

Less than high school 19 (19%)

High school or G.E.D. 42 (41%)

Some college 16 (16%)

2-yr associate’s degree 6 (6%)

4-yr degree or advanced degree 20 (19%)

Lower-SES qualification

Medicaid 98 (95%)

Other 5 (5%)

Qualifying event

Myocardial infarction 47 (46%)

PCI/stent 58 (56%)

Coronary artery bypass graft 13 (13%)

Valve repair/replacement 13 (13%)

Chronic heart failure 20 (19%)

Coronary artery disease 33 (32%)

Stable angina 2 (2%)

Smoking prior to hospitalization 44 (43%)

Number of cigarettes smoked/day 16.2 ± 11.9

Abbreviations: G.E.D., General Education Development; PCI, percutaneous coronary
intervention; SES, socioeconomic status.
aData are presented as mean ± SD or n (%).
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were primarily concerned about their health, and most often
about aspects of heart health specifically. After hospital dis-
charge, reported barriers were diverse, with all eight domains
endorsed by at least some participants. However, health-
related barriers to recovery were only the fourth most com-
mon obstacle. Financial, employment, and transportation
barriers were all more commonly indicated as obstacles. Of
the barriers surveyed, participants were most likely to request
CM aid for transportation, legal, and financial barriers.

The present study is one of few that isolates discrete types of
barriers faced by individuals with lower SES, one of the vulner-
able populations most at risk for cardiovascular disease and
poor CR attendance.27,29,30,32 Unsurprisingly, given the popu-
lation studied, financial barriers were reported most often.
Although not as commonly reported, employment and trans-
portation-related concerns—both of which are highly tied to
finances—were also frequently endorsed. These findings echo
those previously reported in an assessment of discrete barriers
faced by patients from rural areas and with lower SES, specifi-
cally.27 However, one notable difference between present and
past results is that Shanmugasegaram et al.27 used the Cardiac
Rehabilitation Barriers Scale they had previously psychometri-
cally validated,35 which also included questions regarding par-
ticipant attitudes and feelings about CR or exercise that could
discourage them for attending (ie, “many people with heart
problems don’t go to CR and they are fine” or “I prefer to take
care of my health alone”). As many participants in that study
indicated that these sorts of feelings and impressions had dis-
couraged them from attending CR, future assessments of bar-
riers to secondary prevention should survey them alongside
more concrete obstacles.

The frequency with which patients in the present study
identified health-related issues as their primary post-

hospitalization concern is not surprising. As noted in the
results, most participants who reported health-related pri-
mary concerns went on to describe issues directly related to
the cardiac event for which they had been hospitalized.
Given the acute, sudden, and often novel nature of this
condition, it stands to reason that it would serve as
a salient source of anxiety. This is further supported by the
extensive set of lifestyle changes—including new medica-
tions, dietary changes, increased exercise, and smoking ces-
sation—that may be recommended following a major
cardiac event. The need to make many of these demanding
lifestyle changes simultaneously may be overwhelming and
increase the odds of reporting health-related issues as
a primary concern.

Although health-related issues were the most common
post-discharge concern reported in hospital, they were only
the fourth most common barrier to recovery reported follow-
ing discharge. The rise in importance of non-health-related
obstacles following discharge suggests that patients may only
fully come to appreciate the extent to which they are influ-
enced by certain barriers to secondary prevention when they
have been released from the hospital and can see firsthand
how their cardiac event is now impacting their daily lives.

The three most common barriers—financial, employ-
ment, and transportation—reflect the needs of the popula-
tion recruited for the present study. Given that exclusively
individuals with lower SES were recruited, it stands to rea-
son that concerns regarding money itself—or over earning
or spending it (ie, employment or transportation, respec-
tively)—would serve as pronounced barriers to attending
CR. Interventions designed to address these barriers, conse-
quently, are a priority. Financial incentives contingent on
CR attendance have been shown to increase completion of
the program,34,36 and the elimination of cost sharing and co-
pays has been encouraged to improve attendance.37,38

Additionally, telehealth CR has been proposed as a more
flexible alternative program that is no less effective than
traditional facility-based CR39-41 and has been shown to
reduce the risk of non-completion even among individuals
of lower SES.42 As sessions are completed remotely, tradi-
tional constraints and barriers associated with facility-based
CR are not a concern, and participants are afforded mark-
edly more flexibility with respect to their schedules.
Transportation to and from the clinic does not need to be
organized, and associated costs (ie, gas, additional vehicular
wear and tear, or cab fares) do not need to be paid.
Furthermore, the absence of transportation time to and
from the clinic means that CR sessions may be easier to fit
into the day, and less time may need to be taken off work.

The assistance of a CM for patients is another potential
strategy for improving secondary prevention. Prior assess-
ments have shown that access to a CM can lead to improved
health outcomes and reductions in mortality following hos-
pital discharge.43-45 A CMmay also be able to assist patients
by addressing potential barriers and could begin this process
even before discharge to help bridge the gap from a hospital
to a treadmill. For example, a CM could organize subsidized
transportation at no cost to the participant (transportation
and financial barriers), put participants in contact with
social service providers for other issues they are dealing
with (ie, legal disputes, unemployment, childcare needs, or
lack of stable housing) that might interfere with regular CR
attendance (employment, financial barriers, childcare, legal,
and housing barriers), collaborate with the health care team
(medical and psychosocial barriers), and review patient
symptoms and answer questions about their health (medical
barriers). Despite these many potential benefits, initial CM
usage in the present study was low. Only 49 participants,

Figure 1. Percentage of participants with lower socioeconomic status
reporting surveyed concerns about cardiac rehabilitation attendance.
Data in the upper panel reflect the overall percentage of participants
who indicated each barrier as their primary concern. Data in the lower
panel reflect the percentage of men and women who indicated each
barrier as their primary concern.
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slightly over half of the 87 who reported at least one barrier,
requested at least some form of assistance during the needs
assessment. This may be because CM use was measured

early on—before patients were able to fully gauge the extent
to which their lives had been impacted by their cardiac event
and the amount of assistance they required. Additionally, an

Figure 2. Percentage of participants with lower socioeconomic status reporting surveyed barriers to cardiac rehabilitation attendance. Data in the
upper panel reflect the overall percentage of participants who reported each barrier to CR attendance. Data in the lower panel reflect the percentage of
men and women who indicated each barrier.

Figure 3. Percentage of participants with lower socioeconomic status requesting assistance with reported barriers to cardiac rehabilitation attendance.
Bars represent the percentage of participants who requested assistance with a barrier (calculated by dividing by the number of participants who
reported a given barrier, not the total number of participants).
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ongoing CM-patient relationship might be necessary before
the patient is comfortable requesting assistance.

The present study has several strengths. One is the wide
range of potential barriers and obstacles to CR attendance
that were surveyed. Although these barriers are not unique
to individuals with lower SES, they may act as larger obsta-
cles given these patients’ financial situations. A second
strength is the explicit focus on barriers to attendance
faced by individuals with lower SES. Third, results from
the Barriers Assessment were immediately integrated into
patient care as part of the parent trial. Many prior explora-
tions of barriers to CR attendance have assessed obstacles
either by interviewing CR staff about trends observed in
their patient populations46-48 or by administering surveys
to patients after they finished the program.27,35,46,49,50 In
the present study, conversely, the Barriers Assessment was
completed earlier—prior to enrollment in CR. This allowed
for the assessment to serve as not only a diagnostic tool for
identifying impediments to CR attendance but as an oppor-
tunity for the patient and CM to begin devising ways to
overcome these obstacles before they occurred. This in
turn allowed for preventative measures (ie, organizing sub-
sidized transportation, providing contact information for
social service providers, or answering questions about
health concerns) to be taken as early as immediately after
the completion of the Barriers Assessment.

There are limitations of the present study that must also
be mentioned. First, only two measures were used to assess
SES, and members of other vulnerable populations with low
rates of CR attendance were not explicitly recruited. Second,
the sample was predominantly non-Hispanic White patients
due to the racial and ethnic makeup of Vermont. Third,
direct quotes from participants regarding concerns and bar-
riers were not transcribed. Finally, the administered Barriers
Assessment was not comprehensive and likely did not fully
probe all potential obstacles to CR attendance. Future
explorations of barriers to CR attendance should assess
patient thoughts and attitudes regarding CR, concrete exter-
nal barriers, and include an open-ended question for parti-
cipants to express any other thoughts, concerns, or barriers.

CONCLUSIONS
Given that CR adherence is exceptionally poor among indi-
viduals with lower SES, identification of barriers impeding
attendance is imperative to improve access to treatment.
Participants in the present study reported a wide range of
obstacles to CR attendance, many of which could be handled
with the assistance of a dedicated CM. As evidenced by the
present study, this process can begin as early as in the hospi-
tal. Hospitalization is a critical time for treatment and can be
where lifestyle and behavioral change to support secondary
prevention begin. Identifying and addressing potential bar-
riers before discharge is an important step toward improving
CR attendance and recovery more generally.
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