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a b s t r a c t

Cardiac rehabilitation (CR) programs in India are comprehensive in nature, consist of multidisciplinary
teams and demonstrate significant improvement in various clinical parameters. However, there is a
disparity in patient evaluation, risk assessment, data collection and documentation. CR programs in India
need to be streamlined to meet the quality indicators outlined by the international guideline
recommendations.
© 2020 Cardiological Society of India. Published by Elsevier B.V. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Cardiac rehabilitation (CR) is a Class 1 Level A recommendation
in the management of cardiovascular disease. In a recent study to
characterize the nature of CR programs around the world, Supervia
et al1 found that the overall quality of CR programs in India is high,
ranking 3 on a scale of 1 (best quality) to 14 (poorest quality). We
aimed to analyze the quality and outcomes of CR programs in the
country.

2. Methods

Four CR centers fromMaharashtra (n¼ 1), Karnataka (n¼ 1) and
Tamilnadu (n ¼ 2) participated in the study. Three centers were
hospital-based and one was community-based. Availability of age,
gender, indications for CR and pre-CR and post-CR 6-minute walk
distances (6MWDs) was mandatory for inclusion. Heart rate, sys-
tolic blood pressure (SBP), diastolic blood pressure (DBP), body
mass index (BMI) and left ventricular ejection fraction (LVEF) were
retrieved when available. The effect of CR was analyzed in all
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subjects inwhompre-CR and post-CR parameters were available. In
addition, the effect of CR on SBP and DBP and LVEF was analyzed in
those with hypertension (SBP � 140 mmHg and/or DBP�
90 mmHg) and those with heart failure with reduced ejection
fraction (HFrEF, LVEF� 40%), respectively. The participating centers
were assessed for the delivery of the 20 structure and process
quality indicators outlined for global CR programs, as well as
documentation or nondocumentation of the same. The members
constituting the CR team and the accepted indications for CR were
recorded.
3. Results

Of the 368 subjects included in the study (60 ± 12 years), 81%
were male. The leading indication for CR was coronary artery dis-
ease (n ¼ 347, 94% subjects); the other indications were cardio-
myopathy, valvular heart disease, congenital heart disease,
rheumatic heart disease and heart transplant. Management mo-
dalities adopted were CABG surgery in 52% subjects, percutaneous
transluminal coronary angioplasty in 35%, cardiac device implan-
tation in 6%, valve replacement or repair in 3% and alcohol septal
ablation in 0.3% subjects.

A multidisciplinary team of health-care professionals was
responsible for delivering the CR program in all the participating
centers. The core components delivered, the CV risk factors
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Table.1
Quality Indicators and their documentation in the participating centers.

Quality indicators Maharashtra Hospital-based
(n ¼ 219)

Karnataka Hospital-based
(n ¼ 60)

Tamilnadu Hospital-based
(n ¼ 30)

Tamilnadu Community-based
(n ¼ 59)

Core components delivered
Initial assessment Yes/D Yes/D Yes/D Yes/D
Risk assessment Yes/ND Yes/D Yes/D Yes/ND
Management of CV risk factors Yes/D Yes/D Yes/D Yes/D
Patient education Yes/ND Yes/D Yes/D Yes/D
Exercise training Yes/ND Yes/D Yes/D Yes/D
Nutrition counseling Yes/D Yes/ND Yes/D Yes/D
Stress management Yes/D Yes/ND Yes/D Yes/D
Tobacco cessation interventions Yes/ND Yes/ND Yes/ND Yes/D
Vocational counseling Yes/ND Yes/ND No No
Communication with primary care

provider
Yes/D Yes/D Yes/D Yes D

End of program reassessment Yes/D Yes/D Yes/D Yes D
CV risk factors assessed
Blood pressure Yes/D Yes/D Yes/D Yes/D
Tobacco use Yes/D Yes/D Yes/D Yes/D
Physical inactivity Yes/D Yes/D Yes/D Yes/D
Body mass index Yes/ND Yes/D Yes/D Yes/D
Lipids Yes/D Yes/D Yes/D Yes/D
Poor diet Yes/D Yes/ND Yes/D Yes/D
Blood glucose/HbA1c Yes/D Yes/D Yes/D Yes/D
Depression/anxiety Yes/D No Yes/D Yes/D
CR wait time Yes/ND <2 weeks <4 days <1 week
Total quality indicators met(/20) 20 19 19 19
Total quality indicators documented

(/20)
13 14 18 18

Members in the CR team
Physician Yes Yes Yes Yes
Physiotherapist Yes Yes Yes Yes
Dietitian Yes Yes Yes Yes
Psychologist Yes Yes Yes Yes
Nurse No Yes(phase-1) Yes No
Occupational therapist No Yes No No
Other (if any) Exercise Specialist, Yoga

therapist
No Yoga therapist, Respiratory

therapist
No

Member holding overall
responsibility

Physician and Physiotherapist Physician Physiotherapist Physician

D, Documented; ND, Non-documented; CR, Cardiac rehabilitation.
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assessed and the members constituting the CR team are outlined in
the Table 1.

The frequency of sessions was 1e3 per week. A combination of
continuous aerobic exercise and strength training was used in the
exercise sessions which typically included a warm-up of 5e10 min,
an exercise period of 30e40 min and a cool-down of 5e10 min. The
aerobic exercises consisted of free exercises, treadmill walking and
recumbent cycling; the intensity of aerobic exercise was monitored
using the Borg scale of perceived exertion. Strength training was
administered either as body weight training or by using dumbbells
and weight cuffs weighing between 0.5 and 2 kg. The median
number of CR sessions attended was 24 (Interquartile range [IQR]:
12e40) and the median duration of CR was 12 weeks (IQR: 7e26).

There was a significant improvement in BMI (27 ± 4 kg/m2 to 26
± 4 kg/m2, p ¼ 0.0001), DBP (70 ± 10 mmHg to 69±9 mmHg,
p ¼ 0.045) and 6MWD (348 ± 100 to 437 ± 117 m, p < 0.0001) in all
subjects and a significant change in SBP (150 ± 15 mmHg to
132 ± 13 mmHg, p ¼ 0.0001) and LVEF (33 ± 6% to 37 ± 9%,
p < 0.0001) in the group with hypertension and HFrEF respectively.
4. Discussion

To the best of our knowledge, this is the first multicentre study
analyzing the quality and outcomes of CR programs in India. The
main findings of the study are that the CR programs provided by the
participating centers are comprehensive in nature, are composed of
multidisciplinary health-care teams and are able to demonstrate
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significant improvement in anthropometry, blood pressure, func-
tional capacity, and cardiac function. However, there is a disparity
between the centers in patient evaluation, risk factor assessment,
data collection, and documentation making it clear that systems
and processes need to be put in place to meet the quality indicators
in relation to the international guideline recommendations.

The low participation of women in CR programs is a globally
recognized phenomenon and the reasons attributed to this are
lower education level, multiple comorbid conditions, lack of social
support and high burden of family responsibilities.2 Only 19% of
participants werewomen in the present study, reflecting this global
pattern.

Using simple but reliable assessment tools such as the 6MWT,3

providing group exercise sessions using minimal equipment,
improving awareness about locally available heart-healthy foods,
timely dissemination of evidence-based information and education
and goal-setting technique to modify health behavior are beneficial
strategies that could be applicable in low-resource settings such as
India.4

In conclusion, more CR facilities with systematic documentation
protocols and prospective studies on the effects of CR programs in
India are warranted.
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