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Abstract

Background: Patients participating in cardiac rehabilitation
(CR) referred for coronary artery disease (CAD) diagnoses
have improvements in physical capacity and psychological
well-being. The primary

Aimof Sudy: Aim of this study is to evaluate and compare
exercise capacity and psychological well-being between
patients referred to CR for CAD diagnoses and those referred
for non-CAD diagnoses.

Patients and Methods: Primary endpoint was improvement
in 6-minute walking distance (6MWD). Secondary endpoints
included change in exercise minutes per week (150 min-
utes’'week) (EMW 150), depression scores (PHQ9), anxiety
scores (GAD7) and overall quality of life (COOP) scores.

Results: Between January 2015 and February 2020, 617
patients completed the 12-week-CR program and were divided
into: group | (referred for non-CAD diagnosis) (N=188) and
group Il (referred for CAD diagnosis) (N=429). At the com-
pletion of their cardiac rehabilitation program, both groups
improved their BMWD without statistical difference (non-
CAD group: +188 (110, 274) feet) vs. +200 (89, 290) feet in
CAD group, p=0.86).

Improvementsin EMW 150 following CR were also similar
between both groups (non-CAD group: (%) 54% vs. 51%, in
CAD group, p= 0.75). Psychological health scoresimproved
with reduction in GAD7, PHQ9 and COOP scores but changes
in scores were not statistically different between both groups.
PHQ9 categories showed a significant improvement in the
moderate to severe category in patients referred for CAD
patients. By adjusting for other covariates, CAD status was
not associated with change in 6MWD.

Conclusions: Patients referred to CR for non-CAD diag-
noses showed a similar and non-inferior improvement in
physical and psychological parameters as patients referred
for CAD diagnoses.

Clinical Implications: The study emphasizes the impor-
tance of enrollment of patientsin the CR for awide spectrum
of cardiac diseases including non-CAD in addition to CAD.
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Introduction

CARDIAC rehabilitation (CR) program referral
isaClass |A recommendation by AHA/ACC guide-
lines [1] after myocardial infarction (M1), percuta-
neous coronary intervention (PCI), coronary artery
bypass graft (CABG), stable angina (SA), valvular
heart surgeries (VHD), stable heart failure with
reduced gjection fraction 40% (HFrEF) and car-
diac transplantation (HT). Participationin CRis
widely recommended in selected patients with
cardiovascular (CV) diseases for secondary pre-
vention [2].

CRin heart diseasesis a prognostically vital
program, decreases readmission rate and improves
quality of life [3]. Most of the evidence supporting
the benefits of CR is based on subjects enrolled
with coronary artery disease (CAD) related diag-
noses. Thereisless evidence for CR benefitsin
patients enrolled with non-CAD [4] diagnoses such
as stable heart failure with reduced gjection fraction
(LVEF 40%), following valve procedures, angin
post heart transplantation. No direct comparison
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List of Abbreviations:

6MWD  : 6-minute walking distance.

AACVPR . American association of cardiovascular
and pulmonary rehabilitation risk score.

COOP : Overall quality of life score.

CR : Cardiac rehabilitation.
CRF, : Cardiorespiratory fitness.
CvD : Cardiovascular disease.
EMW 150 : Exercise minutes per week.
ETT, : Exercise tolerance test.
GAD7 - Anxiety score.

PHQ9 : Depression score.
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was found between the roles of CR in CAD patients
versus non-CAD patients.

We aimed to compare the effect of CR on the
change in the 6-minute walking distance (6MWD)
as areliable measurement [5] for the mortality and
morbidity outcomes chosen in many other studies.

We hypothesized that after completion of CR,
subjects enrolled for non-CAD diagnoses will
demonstrate improvements in parameters of phys-
ical and psychologica well-being similar to subjects
enrolled for CAD diagnoses.

Patients and M ethods

This analysis was performed in our prospec-
tively collected Brigham and Women's Hospital
CR database (Foxborough, Boston, MA) between
January 2015 — February 2020 (N=3848).

The patients were divided into two groups:
patients referred for adiagnosis related to CAD
such as SA, MI, PCI, CABG,; and patients enrolled
with anon-CAD related diagnosis as HFrEF, VHD
and HT. Patients who did not complete the CR
program were excluded. Among our enrolled co-
hort, 617 patients completed the program and had
paired pre- and post-CR data.

The CR program in BWH consists of an outpa-
tient 12-week program in Foxborough, MA. The
program included two one-hour sessions per week
that incorporated 30-40 minutes of cardiovascular
conditioning, 5-15 minutes of resistance training,
10 minutes of warm-up and cool down, and 5
minutes of stretching or relaxation. Exercise pre-
scription for almost all patients was based on a
maximal exercisetolerancetest (ETT), or on an
entry 6MWD test when an ETT was not performed.

Exercise intensity was prescribed based on two
parameters. (1) Heart rate (HR): To maintain their
HR below the peak from their ETT and 2) RPE
(rate of perceived exertion): An RPE 11-13 was
prescribed. The physical training was based on the
peak heart rate achieved during an initial ETT.
Additionally, there was one weekly 60-minute
educational session that covered different preven-
tion-related topics, such as nutrition, physical
exercise, stress reduction, and medication adher-
ence. Furthermore, five educational sessions were
dedicated to heart-healthy diet, including one
session that, specifically, addressed weight loss.

The primary outcome was the change from the
start of CR to completion in a6MWD test.

Cardiac Rehabilitation Participation in CAD

The secondary outcomes consisted of the change
in: Exercise minutes per Week (EMW 150) [defined
as patients who exercised more than 150 minutes
per week as recommended by the American heart
association (AHA)], overall health related quality
of life score determined by the Dartmouth Coop-
erative Functional assessment (COOP) [6], depres-
sion scores by Patient Health Questionnaire-9
(PHQ9) [7 (isa9-item questionnaire to estimate
the prevalence of major depressive symptoms [7]),
and anxiety scores by General anxiety disorder-7
(GADY7) [7 (isa7-item questionnaire that measure
anxiety frequency). Reduced scores are better in
terms of depression (PHQO9), anxiety (GAD7) and
overall quality of life (COOP). Anxiety scores
were divided into clinical categories [30] : (0-4: no/
minimal anxiety, 5-9: Mild anxiety, 10-14: Moder-
ate anxiety, 15-21: Severe anxiety) and depression
scores (31) (0-4: No depression, 5-9: Mild depres-
sion, 10-14: Moderate depression, 15-19: Moder-
ately severe depression, 20-27: Severe depression).
Exercise capacity was assessed by ETT and/or
6MWD.

EMW 150 was collected from patient's question-
naires. All parameters were collected at the begin-
ning and at the end of the CR. The study protocol
was approved by the Internal Review Board (IRB)
at Brigham and Women's hospital.

Satistical analysis:

Values are presented as mean * standard devi-
ation for normally distributed variables, median
and interquartile range for non-normally distributed
variables and frequencies or percentage as appro-
priate. t-test and Wilcoxon signed rank-test were
used to compare continuous variables between
groups according to normality of distribution. Chi-
squared test was used for the analysis of categorical
data. We chose to do available case analysisto
resolve the issue of missing data.

Multiple linear regression analysis was used to
determineif the enrollment diagnosis for CAD
was independently related with changein 6MWD.
The multivariable adjustment model included: Age,
sex, body massindex (BMI), CAD, PHQ9, GAD?7,
COORP (al at baseline). A level of significance of
p 0.05 was used for statistical sgnificance. The
statistical analyses were carried out using Stata
statistical package (Stata 16.1).

Results

Between January 2015 and February 2020, 848
subjects participated in our CR program, among
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them 617 completed the 12-week-CR program and
were divided into two groups. Patients enrolled
for non-CAD diagnoses composed of 188 patients
(30%) and patients enrolled for CAD diagnoses
composed of 429 patients (70%) (Fig. 1). Both
groups had no significant statistical difference
regarding age, weight, BMI, hypertension, and
waiting time before enrollment. Compared to sub-
jects enrolled for non-CAD diagnoses, those en-
rolled for CAD diagnoses were more likely to be
men (p=0.007), have diabetes and hyperlipidemia,
to be on statins (p=0.02), and have a higher Amer-
ican association of cardiovascular and pulmonary
rehabilitation (AACVPR) risk category (p<0.001)
(Table 1). They also had a higher aerobic capacity
(p<0.001). Patients enrolled for CAD diagnoses
had higher baseline 6MWD than non-CAD partic-
ipants (median (IQR): 1535 (1293,1755) vs.1414
(1176,1670) feet, p=0.003). The proportion of
patients exercising more than 150 minutes per
week was low and similar in both groups (EMW 150
N (%): 34 (18%) vs. 83 (19%), p=0.71). No stetis-
tical difference between both groups regarding
psychological outcomes except for less GAD7
anxiety scores at baseline in patients referred for
non-CAD (p=0.045). Demographic and clinical
characteristics by CAD arelisted in Table (1).

The changes in parameters at baseline pre-CR
and at follow-up post-CR are described in Tables
(2,3) there was a significant improvement ( p<0.001)
of all parametersin the enrolled for non-CAD
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group 6MWD median (IQR): +188 (110, 274) feet
or 12% (increase from baseline), EMW 150 (%:
18% v. 70%, p<0.001), anxiety and depression
categories showed a significant reduction towards
the lowest category as well as the COOP scores
were significantly reduced (p<0.001). But no sig-
nificant change was found in weight and BMI in
the enrolled as non-CAD group (Figs. 3,4).

There was a significant improvement ( p<0.001)
of all parametersin the enrolled for CAD group:
6MWD +200 (89, 290) feet or 13% [increase from
baseline)]. Also, anxiety and depression categories
showed a significant reduction towards the lowest
category as well asthe COOP scores were signif-
icantly reduced (p<0.001) (Figs. 3,4).

While 6MWD improved in both groups, there
was nho statistical difference (increase from baseline
in the enrolled for non-CAD group 12% vs. 13%
in the enrolled for CAD group, p=0.86) (Fig. 2).
Improvementsin EMW150 following CR were
also similar between both groups (enrolled for non-
CAD group vs. CAD group: 54% vs. 51%, p=0.75).
Psychological health scores (anxiety and depression
categories and COOP scores) were not statistically
different post CR. (Tables 4,5).

In amultivariable linear regression model, the
enrollment diagnosis for CAD was not independ-
ently associated with changein 6MWD (Table 6).

Table (1): Baseline clinical and demographic characteristics (N=617) among CR completers.

Variable name

Non CAD CAD
(N=188, 30%)

p.
(N=429, 70%) value

Demograhics and cardiac risk factors:

Age, years 63+14 64+10 0.51
Males 126 (67%) 332 (77%) 0.007
Weight, Ibs 193+46 194+39 0.76
BMI, kg/m? 29+5.9 29+5 0.99
Hypertension 157 (83%) 347 (80.9%) 0.44
Smoking 15 (8%) 52 (12%) 0.13
Diabetes 30 (16%) 108 (25%) <0.001
Hyperlipidemia 126 (67%) 391 (91%) <0.001
Hemoglobin A1C,% (N = 384) 5.8+0.9 6.1+1 0.009
LDL cholesterol, mg/dl. 83.4+33.8 71.2+33.0 <0.001
Cardiac surgical procedure 138 (73%) 146 (34%) <0.001
AACVPR Risk profile:

Low 41 (21%) 163 (38%) <0.001

Medium 56 (29%) 139 (32%)

High 91 (48%) 124 (29%)




Table (1): Count.
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. Non-CAD -
Variable name (N=188, 30%) (N:4%3D70%) vilue
Pre CR markers:

Baseline HR, bpm 73£13 68+11 <0.001
Peak HR, bpm 121+23 125+21 0.044
Baseline SBP, mmHg. 126+18.9 127417 0.57
Baseline DBP, mmHg. 7319 7319 0.80
Peak SBP, mmHg. 144+24 157+22 <0.001
Peak DBP, mmHg. 71+10 7219 0.39
Exercise test, mets (N =573) 6+3 8+3 <0.001
Left ventricular EF, % (N=588) 50£16 56+9 <0.001
Medications:
Beta Blockers 157 (83%) 376 (87%) 0.17
Calcium Blocker 25 (13%) 70 (16%) 0.34
ACEI 83 (44%) 216 (50%) 0.15
Statin 124 (66%) 410 (95.6%) <0.001
Antidepressant 43 (22.9%) 115 (26.8%) 0.3
Daysto enrollment 39+25 35+35 0.21
Enrollment diagnoses:
AMI 2 (1.1%) 154 (35.9%) <0.001
PCI 5 (2.7%) 241 (56.2%) <0.001
CABG 26 (13.8%) 146 (34.0%) <0.001
Heart valve replacement/repair 132 (70.2%) 0 <0.001
Heart transplantation 5 (2.7 %) 0 <0.001
Heart failure 50 (26.6%) 0 <0.001
Stable angina 0 40 (9.3 %) <0.001
Other 12 (6.4%) 0 <0.001
Outcomes at baseline:
6MWD, feet 1414 (1176,1670)  1535(1293,1755)  0.003
EMW150tN (%) 34 (18%) 83 (19%) 0.71
GAD7b 1(0, 4) 2(0,5) 0.045
GADY7 (clinical interpretation) c:
No/minimal anxiety (0-4) 139 (74%) 295 (69%) 0.59
Mild anxiety (5-9) 28 (15%) 73 (17%)
Moderate to severe anxiety (10)10) 18 (9.6 %) 47 (11%)
PHQ9d 2(1,5) 3(1,5) 0.93
PHQO (clinical interpretation)e:
No depression (0-4) 130 (69%) 286 (67%) 0.60
Mild depression (5-9) 31 (17%) 83 (19%)
Moderate to severe depression (10)! 24 (13%) 47 (11%)
COOPf 18 (15, 22) 18 (15, 22) 0.51

Abbreviations: AACVPR: American association of cardiovascular and pulmonary rehabilitation,
BMI: Body mass index, Ibs: Pounds, HR: Heart rate, SBP: Systolic blood pressure, DBP: Diastolic
blood pressure, ETT: Exercise tolerance test, AMI: Acute myocardial infarction, CR: Cardiac rehabilitation,
ACEi: Angiotensin converting enzyme inhibitors, BMWD: 6 minute-walking distance, T EMW150:
exercise minutes per week if >150 minutes per week.

aData reported as mean + standard deviations, n (%) or median (interquartile range)

bAnxiety scores.

CAnxiety scores categories; 0-4: no/minimal anxiety, 5-9: Mild anxiety, 10-14: Moderate anxiety,

15-21: Severe anxiety).
dDepression scores

eDepression scores categories: 0-4: No depression, 5-9: Mild depression, 10-14: Moderate depression,

15-19: Moderately severe depression, 20-27: Severe depression). 27

foverall health quality.
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Table (2): Clinical and demographic characteristics pre and post
cardiac rehabilitation between both groups (N=617).
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Table (3): Primary and secondary outcomes in both groups
pre and post CR (N=617).

Variable Non-CAD CAD p- Variable Non-CAD CAD P-
name (N=188,30%) (N=429, 70%) value name (N=188, 30%) (N=429, 70%) vaue
Weight, Ibs: MWD, ft.:
Prge DS 163446 104539 076 Pre 1414 (1176, 1670) 1535 (1293, 1755) 0.003
Post 1oacde 191438 0.66 Post 1618 (1417, 1855) 1738 (1475, 1960) 0.004
o ves Tt 0001 Change  188(110,274) 200 (89, 290) 0.86
ange + = : Change% 12 (5, 21) 13(5,20) 0.46
BMI, kg./m 2:
Pre 29.7+5.9 29.7+5.3 0.99 ﬁ'\g}/’g;l.w’
Post 29.5£5.70 Zi-éfg-g 0.35 Pre 34 (18%) 83 (19.3%) 0.71
Change 034 —L655. 0.001 Post 133 (71%) 300 (70%) 0.84
SBP, mHg: Change 101 (54%) 220 (51%) 0.75
Pre 122419 123+18 0.63 GAD7:
Post 117+14 119+12 0.10 Pre 1 (0,4 2(0,5) 0.045
Change -5+ 16 —4+ 16 0.09 Post 1 (0,3) 1(0,3) 0.33
DBP, mmHg: Change 0(-2,0) 0(-3,0) 0.21
Pre 71+11 7010 0.34 PHQO:
Post 67+9 68+9 0.26 Pre 2(1,5) 3 (1,5) 0.93
Change -3+9 -1+10 0.05 Post 1(0,3) 1 (0,3 0.75
LDL cholesterol, Change -1(-3,0) -1(-3,0) 0.98
mg./dI: COOP:
Pre 83+33 71+33 <0.001 Pre 18 (15, 22) 18 (15, 22) 051
Post 83+30 6025 <0.001 Post 16 (13, 19) 15 (12, 19) 0.75
Change —0.5+29 —11+30 <0.001 Change -3 (-6, 0) —2(-5,0) 0.20

Table (4): Multivariable linear regression analysisin study patients for delta 6MWD, ft. (N=617).

Variable Coef. (95%Cl) p-value
CAD 2.39 (-5.08,29.86) 0.86
Age, years —2.19 (-3.30,-1.07) <0.001
Sex 29.41 (-0.22,59.03) 0.05
BMI2, |bs —2.79 (-5.18,-0.41) 0.02
GAD72b 0.27 (4.11,4.64) 0.90
PHQ9ac -1.12 (-5.77,3.53) 0.64
coopad 0.79 (-2.56,4.13) 0.64

Abbreviations: CAD: Coronary artery diseases, 6BMWD: 6 minutes walking distance, ft.; Sex: One unit increase=men.
aValuesat baseline. b Anxiety score. ¢ Depression score.  d Quality of life score.

BWH database (n=1072)

lTotaI patients enrolled in the cardiac Rehab.

Exluded (n=224; 2 1 %)
*Nor meeting inclusion

criteriaenrollment date
between January 01, 2015 and
February 01, 2020

CAD vs. non-CAD
(n=848)

CAD
(N=628; 74%)

CR not completed J

(n=199; 32%)

Analyzed
(n=429; 70%)

Non-CAD
(n=220; 26%)

CR not completed
(n=32; 15%)

Analyzed
(n=188; 30%)

Fig. (1): Consort diagram for the study patients.
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Fig. (3): GAD7 anxiety categories before and after CR for both groups.
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Fig. (4): PHQQ9 depression categories before and after CR for both groups.
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Discussion

We studied a contemporary cohort of real-world
patients referred to CR for CAD or for non-CAD
related diagnoses and demonstrated that patients
referred for non-CAD diagnoses derived at least
similar physical and psychosocial benefits as par-
ticipants referred for CAD related diagnoses.

Our results show a strong and significant im-
provement in all outcomes in both groups.

Both study groups experienced similar improve-
ments in exercise capacity evidenced by comparable
increases in 6BMWD and EMW 150 following CR
program participation despite significantly higher
baseline heart rate, lower baseline aerobic capacity
and lower left ventricular gjection fraction in the
referred for non-CAD group. Although the group
referred for CAD diagnoses had significantly older
patients, more males and more smokers.

An association between the CR program and
amelioration of physical and psychological param-
eters after several cardiac diseases or procedures
has been investigated in previous studies [10-14] .

Several controlled cohort studies and meta-
analyses have found a survival benefit for patients
receiving CR after acute coronary syndromes (26%
reduction of cardiac mortality, 18% reduction in
recurrent hospitalization), even in the modern era
of early revascularization and statins, with a proven
cost-effectiveness [15] . These benefits appear to be
through direct physiological effects of exercise
training, but, also, through the effects on risk
factors control.

Our results showed a significant decrease in
LDL-cholesterol and blood pressure measurements
before and after CR program.

In the study by Pollmann et al. [19], they as-
sessed the effect of CR by a 6-minute walk test
(BMWT) on 211 patients of 250 who underwent
heart valve surgery. There was an improvement in
thistest distance by 13% from 1145 feet pre-CR
to 1289 feet post-CR (p=0.0016). In a subset anal-
ysis of our data, Jafri et al., [20] found that in 115
patients with aortic valve replacement and in 46
patients with mitral valve replacement improved
their BMWD by 14.5 and 12%, respectively. They
found that the psychological outcomes (GAD?7,
PHQ9 and COOP) improved minimally and simi-
larly.

Also, in CAD patients, Sokhteh et al., [21]
assessed the effect of CR on functional capacity
through the BMWT. They found that there was a
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significant improvement of nearly 70% in the
6MWT from 974 feet pre-CR to 1670 feet post-
CR. The patients in this study had at least three
times walking sessions at home per week.

Whereas Gardiner et a., [22] found an improve-
ment of 7% in BMWT in both coronary heart dis-
ease patients and non-coronary heart disease pa-
tients (n=78) from 1633 feet to 1751 feet (p0.001).
For psychological outcomes, PHQ9 score was
reduced significantly in the rehab. arm (p<0.01).

A meta-analysis by Ciani et a., [23] showed an
improvement from 100 feet to 164 feet in patients
with stable heart failure with reduced gjection
fraction (40%). Z hang ea ., [24] demonstrated
in his study on 130 patients (65 in a CR program
vs. 65 controls) referred after PCI post-M| that
patientsincluded in the CR arm had their 6GMWT
improved significantly more than the control arm
(p<0.001).

Several studies pointed out that exerciseisa
diagnostic and prognostic tool aswell as athera-
peutic intervention in stable chronic heart failure
which led-widely- to recommend the enrollment
of these patients in CR programs. Although the
heart failure patients in our study were included,
collectively, in the enrolled as non-CAD group of
which they represent 27% (50 patients). The results
of the study confirm the CR benefit in stable heart
failure with reduced gection fraction (40%) [16].

Asit was previously mentioned, we would like
to emphasize the role of CR in enrolled for non-
CAD patients, of them, arelatively new indication
is cardiac transplantation patients. This specific
cohort of patients represents 3% (5 patients) in our
enrolled for non-CAD group. CR in these patients
may be effective in reversing the complex patho-
physiological consequences associated with cardiac
denervation and prevention of immunosuppression-
induced adverse effects. The resultsin this study
may help to elaborate the evidence for this new
indication [17].

Cardiac valvesrepair or replacement including
TAVR (Transaortic valve replacement) represents
70% (132 patients) which is most of the enrolled
for non-CAD group in our study.

Previous studies found in this group of patients
a short-term improvement in physical capacity,
may positively affects return to work and being
cost effective. Voller et al., [18] found; by using
the BMWD; that TAVR patients reached alonger
walking distance at discharge after the three-week
inpatient structured CR program.
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Guidelines emphasize that CR program is es-
sential prognostically for the whole spectrum of
CAD from stable angina to acute myocardial inf-
arction to PCI and CABG.

6MWD is astrong outcome to assess CR effect
givenitsvalidity, reliability and responsiveness as
a CR outcome found in a systematic review done
by Bellet et a., [5] (on 11 high-quality studies).
The mean change of 6MWD in the aforementioned
systematic review is the same mean change in our
study (198 feet, 10 to 28% increase from baseline).

Multivariable linear regression model showed
that the enrollment diagnosisis not associated with
achangein 6MWD.

Psychological wellbeing measured by PHQ9,
GAD7 and COOP scores showed similar improve-
ment in patients enrolled for CAD or non-CAD
diagnoses, and a significant decrease in the pro-
portion of subjects with greater than minimal
anxiety or depression after CR participation in
both groups.

In patients with HFrEF, Middleton et ., [25]
noticed a significant improvement in PHQ-9 after
CR participation (n=19, 5+5 to 3+4, p=0.05). Also,
in the same study of 79 patients enrolled in CR for
various diagnoses including atrial fibrillation (AF),
and patients' high risk of coronary artery disease
(CAD), an improvement in PHQ9 was observed
(n=79, 4.8 t0 2.42 (median values), p=<0.01) [25].
The average anxiety and depression scores in our
analysis were, however, lower than in these studies.

In alarge study of 1403 CR participants, psy-
chological and quality of life measures were as-
sessed pre- and post-CR through three question-
naires [27] . There was a significant improvement
in each domain of the COOP score with the smallest
change in the 'social support' score (0.11) and the
largest change in the 'physical fitness' score (0.82).

One of the magjor strengths of our analysisis
to include alarge cohort of well-characterized
contemporary patients treated with current stand-
ards and using validated outcomes measures of
physical and psychosocia wellbeing. However,
our study has several limitations: Thiswas an
observational cohort, and our analysisincluded
only subjects with paired data who completed the
program. About 25% of patients were non compl-
eters with missing follow-up data (with similar
baseline data). The patients were classified accord-
ing to their main referral diagnosis without objec-
tive assessment of CAD prevalence or severity.
Though it is conceivable that patientsin this age

Cardiac Rehabilitation Participation in CAD

group likely have some degree of CAD without it
being obstructive. The non-CAD group as well as
the CAD group included patients with different
pathophysiological mechanisms which could have
influenced the outcomes differently.

Conclusions:

Patients enrolled for a non-CAD diagnosis
showed an important and non-inferior improvement
in physical and psychological wellbeing parameters
comparable to patients enrolled for CAD diagnosis.
Our study emphasizes the need to encourage CR
participation in all eligible patients including those
with CAD or those with non-CAD related diag-
NOSES.
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