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Abstract
Background: This study assessed cardiac rehabilitation (CR) barriers in heart failure (HF) patients for the
�rst time, use of formal exercise supervision, and readmissions.

Methods: This was a prospective study of HF in-patients at a private hospital. The CR Barriers Scale
(CRBS), and International Physical Activity Questionnaire were administered. Participants were called 30
and 90-days to ascertain formal exercise supervision and readmissions.

Results: Of 95 participants, 85 (89.5%) were retained at the 30-day call, and 86 (90.5%) at 90; 2 died. The
mean total CRBS score was 2.3±.6.5, with highest item scores for lack of energy, already exercising, lack
of awareness, distance and exercise pain/fatigue. Only 1 participant enrolled in CR, but close to half had
engaged an exercise professional (n=48, 56.5% and n=45, 52.3%) at both follow-ups. 25.8% of patients
were readmitted at 30 days and 25.5% at 90 days. Participants who had professional exercise
supervision within 30 days had signi�cantly fewer readmissions (n  =7, 14.6%) compared with patients
who did not (n=13, 35.1%; p=0.03).

Conclusions: CR barriers are high in HF patients. Despite some accessing professional exercise training,
most were insu�ciently active. Systematic CR referral and coverage advocacy could mitigate this poor
self-management, and ultimately the high readmissions.

Introduction
Heart failure (HF) is a clinical syndrome of increasing incidence, which negatively impacts patient quality
of life. (1, 2) HF management is complex, resulting in a clinical course punctuated by frequent
exacerbations, leading to expensive hospitalizations. (3, 4) Mortality among patients within 90 days is
about 10%, with 25% being readmitted during this period. (5, 6) This also holds true in South America,
where HF is the leading cause of hospitalization, and in Brazil in particular where there is a very high
mortality rate. (7)

There are proven strategies to delay and/or mitigate the high mortality and readmissions associated HF,
chie�y involving pharmacotherapy optimization and patient self-management. (1) The latter involves
changes to diet, daily weighing, and mainly physical activity.(8) Unfortunately medication prescription and
associated patient adherence are sub-optimal in Brazil. Moreover, patient advice for physical activity is
infrequent. (7) Cardiac rehabilitation (CR) programs educate and support patients to make these needed
lifestyle changes, and indeed are proven to reduce mortality and morbidity, including in HF patients(9, 10).
The structured and professionally supervised exercise is one of the main drivers of these bene�cial
patient outcomes. This is particularly important in low-resource settings such as Brazil,(11) where patients
have even more barriers to self-management.
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Unfortunately CR is greatly under-utilized;(12) Barriers to participation occur at the patient (e.g., cost,
distance), provider (e.g., referral practices) and system (e.g., lack of programs) levels.(13) CR barriers have
been established in Brazil. (14, 15, 16) No studies however have examined CR barriers in HF patients
speci�cally, despite their greater need to self-manage and likely greater barriers to physically accessing
CR due to the physical limitations associated with the condition. Thus, the aim of the study was to
identify barriers to CR in HF patients for the �rst time, in a lower-resource setting. Second, was to assess
self-management including chie�y engagement in formal exercise training for 90 days post-discharge, as
well as how that related to readmission in the lower-resource setting of Brazil.

Methods

Setting
This study was undertaken in a private general hospital in Sao Paulo, in the middle-income country of
Brazil. Care is covered by private insurance, which many Brazilians’ purchases. HF patients generally
have a length of stay of 10 days, and are treated in accordance with an HF management protocol. This
includes covered phase I CR. Patients, and their families are also taught about the importance of physical
activity, their medications, daily weighing, amongst other information by nurses and physiotherapists.
Patients are provided medication prescriptions to �ll at their local pharmacy.

Post-discharge monitoring is performed by a nurse through telephone contact. Patients are followed up
by their specialist and generalist physicians as needed, and their physicians who recommends CR, which
the patient pays out of pocket.

There is insu�cient CR available in the city, but there is some publicly-funded CR beyond the center where
the study took place. At the center under study, a CR program was available to some with private
insurance but mostly patients would have to pay out-of-pocket. The CR program has capacity for new
patients, and includes exercise and education. Patients also access physiotherapy one-to-one privately
(paid through insurance or out-of-pocket). This can take place in the home or at a cardiac rehabilitation
center. Number of sessions would depend on patient’s clinical status, but generally 2 or 3 sessions a week
are offered for a minimum of 4 months.

Design and Procedure
This was a prospective observacional study, pre-registered on www.ClinicalTrials.gov (NCT03385837).
The study was performed in accordance with the Declaration of Helsinki and was approved by the
Research Ethics Committee at the Hospital Israelita Albert Einstein (CAAE: 41731715.0.0000.0071). All
participants provided written informed consent prior to participation in the study.

Initial assessments were carried out using validated questionnaires and investigator-generated items
through a face-to-face interview conducted by a health professional (A.C.S.M.C.) on the research team.
The patients were approached when they were already clinically stable, without vasoactive drugs and out

http://www.clinicaltrials.gov/
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of intensive care. Patients were contacted by telephone 30 and 90 days after hospital discharge. Patients
were approached about the study between January 2018 and follow-ups were completed in February
2020; data collection was complete before the COVID-19 pandemic impacted care.

Participants
Patients over 18 years of age who were hospitalized for treatment of clinical cardiac decompensation
due to systolic HF were eligible. The selected patients had left ventricular ejection fraction (LVEF) ≤ 50%.
Patients hospitalized for more than 30 days, with osteoarticular comorbidities that prohibited physical
exercise, or cognitive issues (based on Mini-Mental State Examination [MMSE] score(17)) or did not reside
in their own homes were excluded. Patients with delirium, ischemic stroke, visual or psychiatric issues
that precluded understanding questionnaires were also excluded.

Measures
Sociodemographic and clinical characteristics of patients were extracted from hospital charts, including
medications. Patients were asked about exercise history as an adult (yes/no).

Cardiac Rehabilitation Barriers Scale
The CR Barriers Scale (CRBS), translated and validated for the Brazilian population (14), was administered
in hospital to assess patient’s barriers to enrolment and adherence to CR. (14) It consists of 22 items, 21 of
which are divided into 5 factors, each one referring to a group of barriers: Factor 1 -
Comorbidities/functional status (7 items); Factor 2 - Perceived needs (5 items); Factor 3 –
Personal/family problems (3 items); Factor 4 – travel/work con�icts (2 items); and Factor 5 - Access (4
items). Item 22 of the CRBS is open-ended, asking about other reason(s) that prevent participation in a CR
program. (14) Items are rated on a 5-point Likert scale ranging from 1 = Strongly Disagree to 5 = Strongly
Agree. (14, 16, 17, 20, 21)

Readiness Scale
Based on DiClemente & Prochaska's Stages of Change, the Readiness Scale categorizes patient
motivational stage, in this case in relation to physical activity behaviour. (22) It consists of two questions
scored from 1 to 10, where 1 to 2 corresponds to pre- contemplation or not prepared; 3 to 5
contemplation; 6 to 8 preparation or prepared; 9 to 10 action or changing.

International Physical Activity Questionnaire (IPAQ)
The short version of the International Physical Activity Questionnaire (IPAQ) was used to measure level of
physical activity before hospitalization. (23) It consists of 7 questions related to the frequency
(days/week) and duration (time/day) of physical activities (walks and physical efforts of moderate and
vigorous intensities), as well as sedentary behavior. Level of physical activity was categorized as active
(IPAQ categories 1 and 2) or inactive (IPAQ categories 3 and 4, meaning they exceed the minimum public
health recommendations) (23).
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Follow-up at 30 and 90 days post-discharge
All patients were contacted by telephone at 30 and 90 days after hospital discharge. Level of physical
activity performed was assessed through re-administration of the IPAQ-short telephone version (24) at
each call. Also, participants were asked whether they were undertaking supervised exercise or not with a
physiotherapist, physical educator or personal trainer, or if they enrolled in CR. Moreover, at both calls
they were also asked (yes/no for both) whether they weighed themselves daily, and whether they needed
help taking their medication (e.g., a family member, professional support worker hired by family to assist
elderly patient).

Finally, participants were asked if they had been hospitalized again, and if yes number of days and
whether the cause was cardiac or not. All information obtained during the follow-up were self-reported.

Statistical Analysis
Analyses were performed using SPSS v28, (25) and the signi�cance level applied was 5%. (26, 27, 28)

Quantitative variables were described by means and standard deviations, or medians and quartiles where
the variable distribution observed through histograms and normality tests suggested this was warranted.
(29) The association between professional exercise supervision and readmissions was assessed using
chi-square.

Results
Characteristics of the 95 participants who consented are shown in Table 1, including medication use. Of
those approximately half of patients reporting a previous exercise history. Despite this exercise history,
IPAQ scores showed most patients were inactive just before hospitalization, and sedentary approximately
8 hours a day.

CRBS item scores are shown in Table 2. The greatest individual barriers were: lack of energy, that they
perceive they already exercise su�ciently, and not knowing about CR. Also prominent were distance,
�nding exercise tiring or painful and preferring to take care of health independently. With regard to the
subscales, the greatest barriers related to “comorbidities/functional status” and “travel / work con�icts”.
“Other” barriers reported were most commonly already captured in the items, but unique ones included:
lack of motivation / interest, not perceiving CR as e�cacious, depression, not wanting to commit to it, not
wanting to extend life, and not aware of a proximate program.

Total CRBS scores differed signi�cantly by change readiness stage (F=3.2, p<.05), with signi�cantly lower
scores among participants in the action (2.13±.49) than preparation stage (2.43±.54; Least Signi�cant
Difference post-hoc test p=.02).

Follow-up at 30 and 90 days post-discharge
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Eighty-�ve (89.5%) participants were successfully reached to complete the telephone assessment at 30
days, and 86 (90.5%) at 90 days. Two (2.1%) participants had died at 30 days, with none at 90 days.

Self-management behaviours at both assessment points are shown in Table 3. With regard to speci�c
physical activity, at 30 days for example, participants were engaging in vigorous-intensity activity a mean
of 2.2±2.5 days / week for a mean of 11.7±15.0 minutes per day, in moderate-intensity activity a mean of
1.9±2.1 days / week for a mean of 27.6±27.2 minutes per day and walking infrequently. Mean sedentary
minutes per day was approximately 450 at both the 30 and 90 day follow-ups, or 7.5 hours / day. The
number of participants in the sample who were su�ciently active was low but increased over time: from
pre-hospitalization (11.6%), through 30 (17.6%) and 90 days (22.1%). Total CRBS scores were associated
with IPAQ category in the expected direction at 90 days (t=2.3, p=.01), but not 30.

As also shown in Table 3, this low degree of activity occurred despite approximately half of participants
reporting professional exercise supervision. Only 1 patient attended CR, but 48 (56.5%) participants had
professional exercise supervision at 30 days and 45 (52.3%) at the 90-day follow-up.

Readmissions are also shown in Table 3. Participants who had professional exercise supervision at 30
days had signi�cantly fewer readmissions (n=7, 14.6%) compared to patients that did not (n=13, 25.1%;
X2=4.9, p=.03); there was no signi�cant association at 90 days.

Discussion
This study has for the �rst time assessed CR barriers in a sample of HF patients solely. This assessment
was undertaken in a low-resource context of insu�cient CR capacity, referral and coverage. Results
revealed relatively high barriers compared to other cohorts (even considering there were not enrollees),
chief among them being lack of energy likely due to HF, that they already exercise (potentially these
participants went on to secure a physiotherapist to work with), and lack of awareness of CR. Despite
approximately half of patients working with a physiotherapist, about 80% of patients were insu�ciently
active 30 and 90 days post-discharge. Consistent with previous research, readmission rates were very
high, and length of stays long.(20)

IPAQ results suggests where HF patients were exercising, they had brief structured bouts about twice per
week, but practically no lifestyle activity and high sedentary time. This is consistent with the low activity
in HF samples, (30) and draws attention to the loss of patients’ perception of their health. Other research
has suggested that people can be less active on days they have structured exercise. (31) Other HF self-
management behaviors were also less than optimal such as daily weighing, again highlighting the need
for CR where comprehensive educational process and lifestyle change support is proffered, such as for
medication adherence. And more importantly, it makes the patient role of their self-care.

These results underscore the need for CR, particularly in low-resource settings.
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We found a high mean score of barriers for HF patients to start the CR program after hospital discharge,
even higher than other studies carried out in the same country. (16) Besides that, most patients were in
preparation stage (readiness scale) to participate in CR, thus showing that this is the opportune moment
to intervene and encourage the patient to engage in the program and highlighting the need to think about
actions to maintain the motivation of patients over time. Finally, CR could mitigate these high
readmissions rates, and also shorten length of stay.(32)

With only 1 patient accessing CR, the implications of this study are chie�y that systematic CR referral is
needed in this setting, (33, 34) in conjunction with advocacy for CR coverage (35) to augment capacity (36)

and enable patient participation without �nancial hardship. (37) We believe that directed educational
interventions should be implemented during the hospitalization period, increasing their knowledge about
their disease and management, as well as the responsibility for self-care. Suggesting supervised activities
can help reduce one of the biggest problems found in this population, hospital readmissions. Controlled
studies comparing supervised and unsupervised interventions, as well as their cost-effectiveness, are
needed to con�rm these �ndings.

Caution is warranted in interpreting these results. First, with regard to generalizability, these data were
collected at a single center. Moreover, the patient pro�le may not represent the population of patients
from non-private hospitals and hence of diverse socioeconomic backgrounds. The proportion of women
in the sample was low, considering the burden of HF in that population. Moreover, CR barriers were
assessed in a setting where there is little CR coverage. Many other South American countries have two-
tier health systems, but the generalizability of these �ndings outside Brazil is not known.

There are several potential limitations related to measurement. Readmissions or CR enrolment were not
veri�ed using medical charts. Furthermore, there could be socially-desirable responding. For example, we
also asked participants to self-report daily weighs and exercise. In addition, these assessments were
global, so did not capture for instance some missed days, or adherence to medications speci�cally.
Tobacco cessation and diet were not considered. Finally, due to the nature of the design, causal
conclusions cannot be drawn.

We can conclude that HF patients have particularly high barriers to CR. Despite half of patients accessing
physiotherapy based on coverage, HF patients were insu�ciently active and highly sedentary. Systematic
CR referral is needed in low-resource settings as well, so patients can not only have formal exercise
training but also support to self-manage their condition, thus mitigating the very high readmission rates
and long lengths of stay in this setting.

Abbreviations
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Table 1

 Sociodemographic and clinical characteristics of study participants at time of hospitalization, N=95 

  n (%) Median (1ºQ - 3ºQ)

Sex (% female) 17 (17.9)  

Age (years)   77 (71- 82)

Education (number years)    

    4 years 4 (4.2)  

    6 years 3 (3.2)  

    8 years 13 (13.7)  

    12 years 75 (78.9)  

BMI   27.5 (24.7- 30.3)

Days hospitalized   11 (7-14)

Etiology of HF    

     Idiopathic 15 (15.8)  

     Ischemic 64 (67.4)  

     Hypertensive 8 (8.4)  

     Valve 5 (5.3)  

     Other 3 (3.2)  

LVEF (%)   0.35 (0.27- 0.41)

NYHA classi�cation    

     Class I 8 (8.4)  

     Class II 47 (49.5)  

     Class III 33 (34.7)  

     Class IV 7 (7.4)  

Comorbidities / CV History (% yes)    

     Previous acute myocardial infarction 55 (57.9)  

     Systemic Arterial Hypertension 69 (72.6)  

     Diabetes 47 (49.5)  

Medication (% yes)    
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     ACEI /ARA 54 (56.8)  

     Beta-blockers 69 (72.6)  

     Aldosterone antagonists 29 (30.5)  

     Amiodarone 26 (27.4)  

     Statin 65 (68.4)  

     Metformin/Oral Hypoglycemic 35 (36.8)  

Physical Exercise history 47 (49.5)  

IPAQ (inactive) 84 (88.4)  

     Sedentary time (minutes / day)   480 (360-720)

Readiness Scale (for physical activity)    

    Pre-contemplation and Contemplation 19 (20)  

    Preparation 41 (43.2)  

    Action 35 (36.8)  

BMI: Body Mass Index; HF: Heart Failure; LVEF: Left Ventricular Ejection Fraction; NYHA: New York
Heart Association; ACEI/ARA: Angiotensin-converting enzyme inhibitor/angiotensin II receptor
antagonist; IPAQ: International Physical Activity Questionnaire.
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Table 2

Cardiac Rehabilitation Barriers Scale (CRBS) Scores, N=95 

  Mean Standard
Deviation

Item    

1. …of distance (e.g., not located in your area, too far to travel)      
         

2.6 1.3

2. …of cost (e.g., parking, gas) 2.1 1.0

3. …of transportation problems (e.g., access to car, public
transportation)

2.3 1.3

4. …of family responsibilities (e.g., caregiving) 1.8 1.0

5. …I didn’t know about cardiac rehab (e.g., doctor didn’t tell me
about it)

2.7

 

1.5

6. …I don’t need cardiac rehab (e.g., feel well, heart problem
treated, not serious)

2.3

 

1.2

7. …I already exercise at home, or in my community 2.8 1.4

8. …severe weather 2.3 1.3

9. …I �nd exercise tiring or painful 2.6 1.3

10. …travel (e.g., holidays, business, cottage) 2.5 1.3

11. …of time constraints  (e.g., too busy, inconvenient class time) 2.0  1.1

12. …of work responsibilities 2.2 1.2

13. …I don’t have the energy 3.0 1.4

14. …other health problems prevent me from going
(specify:___________)

2.3 1.2

15. …I am too old 2.0 1.0

16. …my doctor did not feel it was necessary 2.2 1.2

17. … many people with heart problems don’t go, and they are �ne 2.2 1.1

18. … I can manage my heart problem on my own 2.3 1.2

19. … I think I was referred, but the rehab program didn’t contact
me 

1.9 1.0

20. …it took too long to get referred and into the program 1.9 1.0

21. …I prefer to take care of my health alone, not in a group 2.6 1.4
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Subscales    

1 – Comorbidity / functional status  2.4 1.0

2 – Perceived need 2.3 1.0

3 – Personal/ family con�icts  2.3 1.0

4 – Travel/ work con�icts  2.4 1.1

5 – Access 2.3 1.0

Median barrier item score (1ºQ - 3ºQ) 2.3 (1.9-2.7)  

Total Barriers sum (1ºQ - 3ºQ) 50.0 (40 –
56.5)

 

  

Table 3

Self-Reported Self-Management and Readmissions at Follow-Up

  30 days

(n=85)

90 days

(n=86)

Supervised physical activity 48 (56.5%) 45 (52.3%)

Cardiac rehabilitation participation 0 1 (1.2%)

IPAQ (insu�ciently active) 69 (82.2%) 66 (76.7%)

Daily weighing 49 (57.6%) 49 (57.0%)

No medication assistance 65 (76.5%) 72 (83.7%)

Re-admissions 22 (23.1%) 22 (23.6%)

     Length of stay 12.8±25.8 15.2±20.7

     Cardiac cause 12 (12.6%) 11 (11.8%)

Note: n (%) or mean ± standard deviation shown. 

IPAQ: International Physical Activity Questionnaire.


