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Abstract:

Background: The prevalence of Coronary Artery Disease (CAD) has progressively
increased in India during the latter half of the last century. Cardiac rehabilitation (CR)
programme has shown to modify coronary risk factors, improve quality of life and reduce
morbidity and mortality.
Aims: To evaluate the effects of a short term (three months) comprehensive
cardiovascular rehabilitation programme in Indian patients, in Mumbai, having undergone
Coronary Artery Bypass Graft (CABG) surgery on modifiable risk factors and Health Related
Quality of Life.
Methods: 50 patients (43 males, average age 57.4 years and 7 females, average age 65
years) having undergone CABG at the Asian Heart Institute, Mumbai formed a part of the
study. 25 patients who opted for Cardiac Rehabilitation (CR) services formed the Rehab
Group and those who did not formed the Control Group (25patients). CR service was a three
month programme that included exercises thrice a week under telemetry supervision,
nutrition counseling, education about risk factors and introduction to Yoga and meditation
techniques. Measurements of all modifiable risk factors - Body Mass Index (BMI), Waist
Circumference, Blood Pressure (BP), Fasting Blood Sugars (FBS), Post Prandial (PP), Lipid
Profile- HDL, LDL, Triglycerides (TGs), Total Cholesterol (TC), Smoking Status and Health
Related Quality of Life (HRQoL) using 36-Item Short Questionnaire (SF- 36) was taken at
baseline and after three months. The exercise capacity, using the 6 Minute Walk Test was
measured only for the patients of the Rehab Group. The above measurements taken for both
the groups at baseline and post three months were analyzed using the Paired T Test while the
comparison in-between the groups was done using the Unpaired or the Independent Sample T
Test. All the data was analyzed using the SPSS Version 16.0.
Results:
The change in all modifiable risk factors and Health Related Quality of Life from baseline to
post three months and the level of significance is tabulated in the following page:
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Change
in→
Rehab
Control
p value

BMI
(kg/m2)
1.15
0.684
0.005*

Change
in→
Rehab
Control
p value

FBS
(Normal)
(mg/dl)
6.6
4.3
0.0005*

Change
in
Physical
Score→ Function
Rehab
12.4
Control
7.6
p value 0.0005 *

Waist
Circum.(inches)
1.68
1.2
0.0005
FBS
(Abnormal)
(mg/dl)
31.2
20.6
0.0005*

Role
Physical
12.5
7.6
0.0005 *

HDL-C
(mg/dl)
1.68
0.28
0.001/0.35
PP
(Normal)
(mg/dl)
8
5.4
0.0005*

Bodily
Pain
11.5
8.2
0.0005 *

LDL-C
(mg/dl)
31.1
24.2
0.0005 *
PP
(Abnormal)
(mg/dl)
30.7
20
0.0005*

General
Health
12.8
8.9
0.0005 *

Mental
Health
11.7
8.4
0.0005 *

TC
(mg/dl)
30.3
20.2
0.0005 *

TGs
(mg/dl)
20.6
12.8
0.0005 *

BP
(Normal)
(mmHg)
2.0/2.0
1.69/1.69
0.65

Role
Emotional
13.8
9.2
0.0005 *

6 MWD
(meters)
214
NA
0.0005

BP (Abnormal)
(mmHg)
16.4/10.4
10.4/3
0.007*/0.0005*

Social
Function
12.3
7.8
0.0005 *

Vitality
10.9
7.1
0.0005 *

*- Change in the rehab group is significantly more than the control group
NA- Not Applicable 6 MWD- 6 Minute Walk Distance
The results show that there is significant difference in BMI, Lipid Profile (except
HDL-C of Control Group), Blood Pressure (of Hypertensives only), Fasting and Post Prandial
Blood Sugars (of Diabetics) and all domains of the SF 36 questionnaire of both the rehab and
control group from baseline to three months. However, except for the waist circumference,
HDL cholesterol and Blood Pressure (of Normotensives), the improvements have been
significantly more in the Rehab Group than the Control Group. The percentage of smokers in
the rehab group reduced from 68% at baseline to 16% post three months, while that in the
control group reduced from 64% at baseline to 28% post three months. The 6 Minute Walk
Test measured for the rehab group only shows significant improvement in the distance
covered post rehabilitation.
Conclusion: Post CABG all patients have shown improvement in modifiable risk
factors and quality of life. However, those who attended comprehensive cardiac rehabilitation
programme showed more improvements than those who did not avail these facilities.
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Chapter 1:
Introduction

Chapter 1: Introduction
Worldwide, cardiovascular disease is estimated to be the leading cause of death & loss of
disability-adjusted life years (INTERHEART Investigators 2004). The World Health
Organization (WHO, 1985), has stated that Coronary Artery Disease (CAD) is the modern
day epidemic. The South Asian countries of India, Pakistan, Bangladesh, Sri Lanka, and
Nepal account for about a quarter of the world's population and contribute the highest
proportion of the burden of cardiovascular diseases compared with any other region globally
(Joshi et al, 2007). The prevalence of Coronary Artery Disease (CAD) has progressively
increased in India during the latter half of the last century, particularly among the urban
population (Rissam, Kishore & Trehan, 2001).
The accumulated evidence of various studies has led to a broad consensus of expert opinion
that CAD is a preventable disease (WHO 1985). Knowledge of the global risk factors of
CAD is the first step in preventive care. The concept of risk factor identification &
modification is based on the premise that exposure to certain host & environmental factors
increases statistical risk for developing a disease & its progression and that alteration of
these factors decreases the risk of the same (Brubeker, Kaminsky, Whaley 2002). The
conventional

risk

factors

namely

hypertension,

diabetes

mellitus

(DM),

hypertriglyceridaemia, low levels of High Density Lipoprotein Cholesterol (HDL-C) ,
central obesity, lipoprotein-a (Lpa), high Low Density Lipoprotein Cholesterol (LDL-C),
rising affluence, rapid modernisation associated with sedentary but stressful life-style in
summation are suggested as risk factors leading to an alarming rise of CAD cases in India
(Rissam, Kishore & Trehan, 2001)..
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The American Heart Association (Balady et al, 2007) currently lists nine major CHD risk
factors divided as follows:
A. Non-modifiable:
1. Increasing age
2. Male sex
3. Heredity
B. Modifiable:
1. Cigarette or tobacco smoking
2. High blood cholesterol
3. High blood pressure
4. Physical inactivity
5. Obesity & overweight
6. Diabetes Mellitus
Although pharmacological therapies are efficacious in lowering some of these risk factors
& hence reducing coronary events, the overall risk reduction is relatively modest & can be
greatly improved by addition of lifestyle modifications. Healthy diet & other lifestyle
practices, including not smoking, maintaining a healthy weight, exercising daily does have
an impact on patient’s risk profile & hence cardiovascular status (Chiuve, McCullough,
Sacks, Rimm 2006).
Cardiac Rehabilitation (CR) services have shown to improve quality of life, reduce health
care cost of associated treatment, modify coronary risk factors and reduce mortality (Briffa,
Eckermann, Griffiths, Harris, et al., 2005).
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The American College of Cardiology /American Heart Association Task Force Members
(2007) defined Cardiac Rehabilitation as “Cardiac Rehabilitation (CR) services are comprehensive long term programs involving
medical evaluation, prescribed exercise, cardiac risk modification, education, and
counselling. These programs are designed to limit the physiological and psychological effects
of cardiac illness, reduce the risk of sudden death or re infarction, control cardiac symptoms,
stabilize or reverse the atherosclerotic process, and enhance the psychosocial and vocational
status of selected patients.”
Several studies using long term CR programme have been effective in improving the
CAD risk factor profile (Hedback et al., 1993; DeBusk et al., 1994; Haskell et al., 1994).
However there are only few studies that have demonstrated the effects of a short-term CR
programme on CAD risk factor profile. Therefore the first purpose of this study is to assess
the effects of a short term (three months) CR programme on CAD risk profile in patients
having undergone CABG.
Gill & Feinstein, 1994 reported that the number of studies in medicine that
incorporate health-related quality of life (HRQoL) assessment has continued to grow since
1970. The realization that assisting patients to lead a comfortable, functional and satisfying
lifestyle is important when a disease condition could not be cured began a surge of interest in
evaluating patient’s own perception of their health status and well-being. Although there is no
gold standard or agreed definition of HRQoL, several prominent HRQoL conceptualizations
include physical, psychosocial, social, role functioning and general well being dimensions of
health (Gill & Feinstein, 1994). These conceptualizations are based on the World Health
Organization (WHO) definition that “Health is complete physical, mental and social well
3

being and not merely the absence of disease and infirmity (WHO, 1948). Therefore
there is a need to quantitatively measure the HRQoL as an outcome of an intervention, in this
case cardiac rehabilitation.
With this background the aims and objectives of the study are as follows:

Aims:
To evaluate the effects of a 3 month comprehensive cardiovascular rehabilitation
programme in Indian patients, in Mumbai, having undergone Coronary Artery Bypass Graft
(CABG) surgery on:
I.

II.

Modifiable coronary artery disease risk factors.
i

Weight: Body Mass Index and Waist Circumference

ii

Blood Pressure

iii

Lipid Profile

iv

Plasma Glucose Values

v

Smoking Status

vi

Exercise capacity

Health-Related Quality of Life.

Hypotheses:
Primary Hypothesis:
A three month comprehensive Cardiovascular Rehabilitation Programme is effective
in improving coronary artery disease (CAD) risk factor profile of Indian patients
having undergone CABG.
Secondary Hypothesis:
It improves Health-Related Quality of Life
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Chapter 2:
Literature Review

Chapter: 2 Literature Review
The World Health Organization (WHO 1995) defined Cardiac Rehabilitation (CR) as “The
sum of activities required to influence favourably the underlying cause of the disease, as well as to
provide the best possible physical, mental and social conditions, so that patients may, by their own
efforts preserve or resume when lost as normal a place as possible in the community.”

The National Health Services (NHS 2005) Chronic Disease Model & Cardiac Care on
the basis of has stated that CR causes a 20% reduction in all cause mortality & 26%
reduction in cardiac mortality at 2-5 years & this is second only to Aspirin as the most
effective life saving intervention available to people following MI. CR also leads to improved
lifestyle, reduced hospital readmissions; improved return to work rates; improved HRQOL,
reduced blood pressure and cholesterol levels, improved patient knowledge and psychosocial
well-being & all this cost-effectively.
The effectiveness of CR programme was demonstrated by Jolliffe et al (2001) who
conducted a systematic review to determine the effectiveness of exercise only or exercise as a
part of a comprehensive cardiac rehabilitation program which included education &
psychosocial counselling on mortality, morbidity, health-related quality of life (HRQoL) &
intensive monitoring of modifiable cardiac risk factors in patients with coronary heart
disease. The systemic review allowed analysis of 32 trials with mean follow up more than 6
months & approximately 8440 patients. The pooled effect estimates for total cardiac
mortality showed that there 31% reduction in exercise only group while 26% in
comprehensive cardiac care group. Neither exercise only nor did comprehensive cardiac care
have any effect on recurrence of non-fatal MI. The possible reasons could be that either there
is true increase in the frequency of non-fatal MI, or there may be increased survival after MI
with rehabilitation. The mechanism of reduced mortality in patients who received rehab could
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be increased patient surveillance, protection against fatal dysrhythmias, improved
cardiovascular risk profile, improved cardiovascular fitness & improved myocardial
revascularization.
On the Lipid profile comprehensive cardiac rehab showed significant reductions in
Total cholesterol (-0.57 mmols/litre), LDL cholesterol (-0.51 mmols/litre) & triglyceride
levels (-0.29 mmols/litre) while exercise only did not. Neither intervention had any
significant effect on HDL cholesterol.
On blood pressure only one trial reported it as an outcome in exercise only group
where no effect was seen.4 trials of which 2 major trials reported significant reduction in
systolic blood pressure (-9 mmHg, - 6.4 mmHg) as well as diastolic blood pressure (- 2.24
mmHg, -3.63 mmHg) in the comprehensive cardiac care group.
Smoking: There was no overall effect on smoking status in exercise only group while
larger trials in comprehensive cardiac rehab group showed favourable but non significant
effects.
Health related quality of life: The data was presented on qualitative grounds rather
than quantitative. In exercise-only group 4 trials showed small or no changes while 7 trials in
comprehensive cardiac care showed small variable effects on HRQoL. One of these trials
showed significant improvement in anxiety & depression. These small changes highlight the
importance of recognizing the natural course of recovery after MI.
Thus to conclude from the study it is seen that both exercise only & comprehensive
cardiac rehab are effective in reducing cardiac deaths and non fatal events. However a
comprehensive cardiac rehabilitation programme appears to be more beneficial in managing
patient's cardiac risk profile & HRQoL.
6

Multiple risk factor intervention has been postulated to have favourable effects on the
pathophysiology of coronary atherosclerosis. This was studied by Haskell et la (1994) who
conducted a randomized control trial in which 300 patients with angiographically defined
coronary artery disease (CAD) were randomly assigned to usual care or multifactor risk
reduction which included low fat & cholesterol diet, exercise, weight-loss, smoking cessation
& medication to favourably alter lipoprotein profile for 4 years. The aims of this study were
to evaluate the effects of such a comprehensive CR programme on the modifiable risk factors
and to further demonstrate the its effects on angiographically defined atherosclerotic process.
Effects on modifiable risk factors are tabulated as follows:
Table A: Change in Modifiable Risk Factors

Dependent Variable

Absolute

Absolute Change

Change Usual

Risk Reduction

Care Group

Group

P value

-3.0 + 4.01
Weight

+0.9+3.6

0.0001

-1.0 ± 1.3
Body Mass Index

+0.3± 1 .2

Sum of skin folds

+0.5+13.1

-6.4 ± 13.6

0.0001

Systolic Blood Pressure

+3.1±10.51

-0.6 ± 11.1

0.008

Diastolic Blood Pressure

+0.4±6.6

-1.3 ± 7.1

0.066

Maximum MET value

+0.7 ± 2.1

+1.7 ± 2.4

0.001

Total Cholesterol (mmols/lit)

-0.09 ± 0.63

-0.99 + 0.831

0.0001

0.0001
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LDL Cholesterol (mmols/lit)

-0.16 ± 0.59

-0.95 + 0.81 1
0.0001

HDL Cholesterol (mmols/lit)

+0.06 ± 0.1 7

+0.14 + 0.231

0.001

Triglycerides (mmols/lit)

- 0.01 ± 0.97

-0.34 + 0.87

0.002

Total/ HDL

-0.32 ± 0.98

-1 .27 + 1.04

0.0001

Apolipoprotein B mg/dl

-7.0 ± 43.0

-26.2 ± 34.81

0.0008

Lp(a) mg/dl

-0.14 ± 12.1

-1.06 ± 13.4

0.51

0.37±+1.73

-0.17 + 1.15

0.0005

Glucose (mmols/litre)

0.20±2.71

-1 .03 + 2.38

0.005

Revised Framingham Score

-0.5 ± 3

-4.0 + 0.04

0.0001

Current Smokers (%)

+ 0.8

0.0

0.47

Fasting Blood Glucose
(mmols/litre)
1 hour post-load Blood

The number of hospitalizations due to non-fatal MI, revascularization proceduresangioplasty & CABG were significantly less (p<0.005) in the risk reduction group.
The angiographic findings after 4 years showed that rate of narrowing of the diseased
coronary segments was significantly less (p<0.005) in the risk reduction group as compared
to the usual care group. The percent of segments demonstrating regression was significantly
higher (p<0.005) in the risk reduction group & those showing progression significantly lower
in the same.
Another similar randomized control trial was conducted by Ornish et la (1998) to
investigate the effects of comprehensive lifestyle changes without the use of lipid lowering
8

drugs for 5 years on coronary artery percent diameter stenosis, cardiac events &
whether patients adhere to these life style changes for 5 years. 48 patients with moderate to
severe CHD were randomized to intensive lifestyle changes [10% fat whole foods,
vegetarian diet, aerobic exercise, stress management training, smoking cessation, group
psychosocial support] or to usual care control group. The results showed that there was
significantly more reduction in % diameter stenosis at 1 year & the improvement was more
marked at 5 years in the experimental group showing a dose-response relationship.
In contrast, control group patients showed much more progression (continued
worsening) in average percent diameter stenosis after 5yearsthan after 1year, even though
more than half of the control group patients were prescribed lipid-lowering medications
during the course of the study. Although the sample size was relatively small, these
differences were statistically significant at both 1 year and 5 years.
Effects on the modifiable risk factors showed significant decrease in weight in the
experimental group however the lipid profile both at baseline & 5 years follow-up were not
significantly different in the two groups. It is important to note that the control group patients
were on lipid lowering drugs during the course of study.
The numbers of cardiac events (angioplasty, MI, hospitalizations) were significantly
more in the control group. Experimental group patients maintained comprehensive lifestyle
changes for 5 years.
From the above three studies it can be concluded that intensive multifactor risk
reduction conducted over a prolonged period of time favourably alters coronary
atherosclerotic process, decreases risk factors & clinical cardiac events. Thus long term CR
programme has positive effects on the risk profile of the patients and hence their morbidity
9

and the mortality as well, however it is also essential to evaluate the immediate short
term influence of such a programme.
With this aim Prud’Boulle & Homme (2001) conducted a study to determine the
efficacy of a short-term cardiac rehabilitation program (ST-CRP) and a long-term cardiac
rehabilitation program (LT-CRP) in patients who had an acute myocardial infarction and
subsequently underwent CABG or angioplasty or were medically managed. For this purpose,
74 patients participated in either a short-term (3 months) cardiac rehabilitation program (STCRP; n= 37) or a long-term (12 months) cardiac rehabilitation program (LT-CRP; n=37).
The results are summarized in the following tables:
Table B: Body Composition

Table B shows that there is significant difference (p<0.01) in the waist circumference
and waist hip ratio only in the LT-CRP group and not in the ST-CRP group.
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Table C: Lipoprotein-Lipid Profile of patients at 6 weeks, 6 months and 12 months

The results (Table C) show that there is a significant reduction in Total Cholesterol,
LDL Cholesterol, Ratio (Total Cholesterol/HDL) and ratio (LDL/HDL) in both ST-CRP and
LT-CRP at 6 months and 12 months, however for the same variables results shown by the
LT-CRP group are significantly better than the ST-CRP group. There is significant increase
in HDL in both the groups at 12 months however in between comparison was not statistically
different.
Also, significantly more patients in the LT-CRP attained the recommended target
values of ·2.5 mmol/L for plasma low-density lipoprotein levels (46% vs 22%; P<0:01) and a
ratio of·4 for total plasma cholesterol/high density lipoprotein (46% vs 19%; P<0:01).
Thus both intervention programmes produced beneficial effects on CAD risk factor
management; nonetheless, long-term participation in a cardiac rehabilitation program had a
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greater impact on the CAD risk factor profile of patients.
Another study conducted by Morrin, Black & Reid (2001) aimed to evaluate the
impact of duration in a cardiac rehabilitation program on coronary risk profile and healthrelated quality of life outcomes. The purpose of this study was to assess changes in coronary
risk factors and health-related quality of life (HRQoL) after 3 months and 6 months of
cardiac rehabilitation. This was an observational study of a cohort of 126 consecutive cardiac
rehabilitation patients who completed baseline, 3-month, and 6-month evaluations of
coronary risk factors and HRQoL. The coronary risk factors included lipid profile, blood
pressure, body mass index (BMI), and physical activity level. HRQoL was assessed using the
Short Form-36 questionnaire (SF-36) comprising eight health concepts and two composite
scores (Physical [PCS] and Mental [MCS]). The results showed that there was significant
improvement in all coronary risk factors and HRQoL measures, except BMI, over the 6month period (P < 0.001). Significant changes in blood pressure and high-density lipoprotein
cholesterol (HDL-C) were apparent at 3 months, and no additional significant changes in
these variables occurred between 3 and 6 months. For total cholesterol (TC), low-density
lipoprotein cholesterol (LDL-C), and MCS, significant change was achieved between 3 and 6
months but not between baseline and 3 months. Physical activity and physical function
peaked at 3 months and were maintained at program completion. Significant improvements
occurred in mental health recovery beyond the traditional 12-week CR program length.
Thus secondary prevention and HRQoL outcomes improved at variable rates.

From the above studies it can be concluded that prolonged CR programmes do
favourably alter the risk profile of patients, however variable results are seen in studies with a
short term intervention and follow up. This further concretes the need to study the effects of a
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relatively short term intervention.
Physical Activity:
Physical inactivity is one of the 9 major risk factors of CAD as listed by the American
Heart Association (2007). Physical inactivity and sedentary lifestyle predispose individuals
to countless different chronic diseases, including cardiovascular disease and diabetes
mellitus. Therefore like the other risk factors of CAD, it is also important to measure the
change in the exercise capacity of the patient with cardiac rehabilitation as an intervention
(Brubeker, Kaminsky, Whaley 2002).
The functional capacity of the patients can be measured using the maximal or
submaximal tests. Although maximal exercise testing is considered to be the gold standard for
assessing maximal aerobic capacity. However they have the disadvantage, to exercise to the
point of volitional fatigue and require medical supervision and emergency equipments.
Besides laboratory assessment is not widely available and may be expensive and intimidating
to the patient. In such situations, alternative tests such as the submaximal tests can be used as
an indirect method for assessing the patient’s functional capacity. Clinical practitioners
commonly rely on submaximal tests to assess cardio-respiratory fitness as it is feasible in
health and fitness settings (ACSM 2006).
The commonly used submaximal tests are the Incremental Shuttle Walk Test, 6
Minute Walk Test, Step Test and the Cycle Ergometer Test.
At the Asian Heart Institute, Mumbai, India, where the study is being conducted, the 6
Minute Walk Test is used for measuring the functional capacity of the patients.
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The 6 Minute Walk Test:
The first attempts to assess functional capacity by measuring distance walked in a
controlled length of time were carried out by Balke in the 1960s. In 1968, Cooper developed
the 12-minute walk protocol to assess the functional capacity of a group of 100 healthy
airmen in the US air force. But it was not until 1976 that McGavin et al introduced the 12minute walk test to evaluate COPD patients. In 1982, Buttland et al compared the 12-minute
walk test with other shorter variations (2, 6, and 12 minutes). The results showed that the
three tests were highly correlated (6M versus 12M = 0.955, 2M versus 12M = 0.864, 6M
versus 2M = 0.892). The authors concluded that the time chosen to assess exercise tolerance
by walking tests is not critical. Shorter times are easier for both patient and investigator and
are as reproducible but discriminate slightly less well and have less of a training role. The
authors proposed the 6MW test as a just balance between reproducibility and power of
discrimination. Since this study, use of the 6MW test has become generalized. In 1985,
Guyatt et al aimed to investigate the potential value of the 6-minute walk as an objective
measure of exercise capacity in patients with chronic heart failure. They concluded that in the
patients with chronic heart failure the 6-minute walk was both safe and highly acceptable to
the patients and produced stable results after two practice sessions. The results were
reproducible and correlated with conventional measures of functional status (NYHA Scale
and Specific Activity Scale) and exercise capacity (as assessed by cycle ergometer test)

However the test was criticized for not having a standardised pace or incremental
facility. Guyatt et al (1984) studied the effects of encouragement on 6-minute walking test
performance in patients with chronic obstructive pulmonary disease and heart failure. The
results showed that encouragement by the supervisor significantly (p <0.02) increased the
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walk distance by a mean of 30.5 meters.
Whether the cardio respiratory system is stressed maximally depends on the manner
in which the test is conducted and the amount of encouragement offered. Inconsistencies of
this nature probably contribute to the considerable variation in the walking performance
reported for clinically similar group of patients between studies. This makes it difficult to
make valid intersubject and intrasubject comparisons (Guyatt et al 1984).
However the 6-minute walk test is easy to administer, better tolerated, and more
reflective of activities of daily living (Guyatt et al 1984).
Use of Heart Rate Walking Speed Index (HRWSI):
The HRWSI can be used to determine if an improvement in walking performance
during a standardised walking test (in this case the 6 minute walk test) is related to a true
physiological improvement or improvement due to familiarization, motivation, and increased
exertional /pain tolerance (Fredrickson, Ruff & Daly, 2007).
It can be calculated as follows:
HRWSI= Peak Heart Rate/ Walking Speed
(Fredrickson, Ruff & Daly, 2007).
At the Asian Heart Institute, the 6 Minute Walk Test is being used to measure the
physical capacity of the patients and hence in this study too, this test will be used.

15

Health Related Quality of Life (HRQoL)
An important aspect of service evaluation and development is the assessment of the
nature and extent to which an intervention or treatment impacts not only on a patient's illness
or health condition but also on their quality of life (Dempster & Donnelly, 1999). Instruments
designed to measure health related quality of life (HRQoL) can be divided into two
categories

generic or disease specific. Generic measures provide a broad assessment of the

health status of an individual and allow comparisons of HRQoL while disease specific
instruments are designed to measure HRQoL by tapping those areas of life which may be
affected by a specific condition or illness (Dempster & Donnelly, 1999).

Generic Instruments:
Several generic measures of HRQoL, or health status, have been used among people
with ischemic heart disease. The most commonly used generic instruments in heart disease
are the Nottingham health profile (NHP), the short form 36 (SF-36) and the sickness impact
profile (SIP) (Dempster & Donnelly, 1999).
Nottingham Health Profile (NHP)
The Department of Community Health at Nottingham University has developed an
instrument designed to measure subjective health status. This instrument is short and simple
enough to be included in a comprehensive health survey, and it is also sensitive to both shortterm and long-term changes in subjective health status (Hunt, McKenna & McEwen, 1980).
The NHP is divided into two parts. Part 1 requires a yes or no response to
38 statements, which are grouped into six scales: mobility, pain, energy, sleep, emotional
reactions, and social isolation. Part 2 of the NHP asks about the effects of health on seven
areas of daily life: work, looking after the home, social life, home life, sex life, interests and
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hobbiies, and holidays (Hunt, McKenna & McEwen, 1980).
All scales of NHP have moderate to high test-retest reliability but pre-intervention
ceiling effects and poor responsiveness indices suggest that the NHP may be an inappropriate
choice of instrument for evaluative studies. The NHP can be used to track large changes in
health status such as pre- to post cardiac surgery but does not appear to be sensitive to smaller
changes. In particular, some scales, such as emotion, appear to have weak validity (Dempster
& Donnelly, 1999).
Sickness Impact Profile (SIP)
The SIP consists of 136 items grouped into 12 categories: sleep and rest, eating, work,
home management, recreation and pastimes, ambulation, mobility, body care and movement,
social interaction, alertness behaviour, emotional behaviour, and communication. Through
cluster and factor analytical techniques three of these categories were further aggregated into
a physical dimension (ambulation, mobility, and body care and movement) and four others
into a psychosocial dimension (social interaction, alertness behaviour, emotional behaviour,
and communication). The other five dimensions cannot be grouped in a coherent manner but
an overall score for the SIP can be obtained (Dempster & Donnelly, 1999).
Internal consistency of the total SIP is high, but there is little information about the
internal consistency of the 12 separate scales or the two separate dimensions. There is some
information to support the discriminative validity of the physical and psychosocial
dimensions and the total score of the SIP, but there is little to suggest that the 12 separate
scales of the SIP would be of any value in a discriminative study. The same is true for testretest reliability. The total SIP score appears to be responsive to changes in patients' health
status after surgery but is not responsive to changes over time post-MI. The available
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evidence suggests that the SIP should not be separated into 12 scales but should be used to
obtain a total score or scores for the physical and psychosocial dimensions when used in
either discriminative or evaluative studies among patients with ischemic heart disease
(Dempster & Donnelly, 1999).
36 Item-Short Questionnaire (SF 36):
The SF-36 is widely used generic health status measure. 36-item short form (SF 36) was
constructed to survey health status in Medical Outcome Study. The SF 36 measures eight
concepts: Physical Functioning, Role limitations due to physical health, bodily pain, general
health perceptions, vitality, social functioning, role limitations due to emotional problems,
and general mental health. Two summary measures of physical and mental health are
constructed from the eight scales. There is a further unscaled single item asking respondents
about health change over the past year. Each component is measured from 0 (worst score) to
100 (best score) (Ware, Snow, Kosinski & Gandek, 1993).
Many researchers looking at cardiac populations have used the generic SF-36 as their
measurement tool of choice when assessing HRQL (Jette and Downing, 1996; Beniamini et
al, 1997; Morrin et al, 2000; Mendes de Leon et al, 2001).
The reliability of the eight scales has been estimated using both internal consistency
(reliability co-efficient greater than 0.75 for all dimensions except social functioning which is
0.74) and test–retest methods (the test-retest analysis at two weeks showed that the mean of
the differences did not exceed one point on the 100 point scale, making it clinically
insignificant) (Brazier et al, 1992)
Brown (2003) conducted a systematic review to examine the use of SF 36 in cardiac
population. From the literature he examined he concluded that the SF-36 is a sensitive, valid
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tool that provides broad applicability and is appropriate for use with cardiac rehabilitation
patients. Besides SF 36 is very user friendly and requires approximately ten minutes for
completion (Jamieson et al, 2002 and Jette & Downing, 1996).

Comparison Of Generic Instruments:
All three generic instruments cover the key areas of physical, social, and emotional
functioning. However, the SF-36 and the NHP have better content validity in the field of heart
disease because they both cover the areas of energy/vitality and bodily pain. A measure of
these domains would be appropriate and useful, if not essential, when exploring the HRQoL
of people with heart disease.
Visser , Fletcher, Parr, Simpson & Bulpitt, (1994) conducted a comparative study to
assess three quality of life scales: the Quality of Well Being index (QWB), the Nottingham
Health Profile (NHP) and the Sickness Impact Profile (SIP) in 59 patients with angina
pectoris. The NHP showed statistically significant impairment with higher New York Heart
Association (NYHA) class in 4 out of 6 subscales but not in single responses to questions on
daily life. In the SIP 9 out of 11 dimensions increased with NYHA grade as did the physical
and psychosocial subscores and the total score. There were statistically significant increases
in six of the eleven dimensions. There was a high level of agreement in similar dimensions
of NHP and SIP. A psychological distress score was evaluated using the Symptom Rating
Test and correlated with all summary dimensions of both instruments. The coefficients of
variation were lower in SIP than in NHP categories. In conclusion quality of life instruments
like NHP and SIP may be able to identify treatment effects in angina patients. Visser,
Koudstaal & Erdman (1995) conducted another comparative study to evaluate the sensitivity
to change of three generic quality-of-life measures: the Sickness Impact Profile (SIP),
Nottingham Health Profile (NHP), and McMaster Health Inventory Questionnaire (MHIQ) in
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patients after myocardial infarction (MI). An index of whether these measures are sensitive to
change over time was determined by dividing the mean change from 6 weeks to 6 months of
each instrument subscale by the baseline standard deviation of that subscale. Values of 0.2,
0.5, and 0.8 and above represent modest, moderate, and good sensitivity, respectively. The
results showed that eighty-eight patients completed and returned the quality-of-life measures
at both 6 weeks and 6 months. Four SIP subscales achieved a sensitivity to change index of
0.20 to 0.50: body care and movement, emotional behaviour, work, and eating. Other SIP,
NHP, and MHIQ subscales showed sensitivity index values of less than 0.20. No sensitivity
index values of 0.50 or more were observed. Thus all three generic quality-of-life measures
displayed only modest levels of sensitivity to change. The authors concluded that other
quality-of-life measures need to be developed for the assessment of cardiac patients. This is
particularly important when choosing suitable quality-of-life measures to assess cardiac
rehabilitation.
The NHP has also been compared with the SF-36 for a sample of several types of
patients (angina, post-MI and postcardiac surgery) undertaking a cardiac rehabilitation
programme The SF-36 had higher internal consistency coefficients and gave clearer evidence
of discriminative validity than the NHP (Dempster & Donnelly, 1999).
Thus from the above studies it can be concluded that among the generic health
questionnaires the SF 36 has better reliability and validity than the SIP and NHP
questionnaires.

Disease Specific Questionnaires:
Disease specific instruments are designed to measure HRQoL by tapping those areas
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of life which may be affected by a specific condition or illness.
The commonly used disease specific questionnaires are the Quality Of Life After
Myocardial Infarction (QLMI), the Seattle Angina Questionnaire (SAQ), The Quality Of Life
Index (QLI)-Cardiac Version, the Angina Pectoris Quality Of Life Questionnaire (APQLQ),
and the Summary Index (Dempster & Donnelly, 1999).
Quality Of Life After Myocardial Infarction:
The 26 items on the QLMI questionnaire are grouped into five domains: symptoms,
restriction, confidence, self esteem, and emotion. Recently, assessments of the psychometric
properties and a refinement of the content of the QLMI have been conducted. The refined
questionnaire (comprising the QLMI with two original questions removed and three new
questions added) is known as the QLMI-2 and groups 27 items into three domains: emotional,
physical, and social (Dempster & Donnelly, 1999).
Hillers, Guyatt , Oldridge (1994) conducted a study to test the validity and reliability
of the QLMI questionnaire in 63 patients following acute myocardial infarction. The QLMI
was administered, along with instruments measuring health utilities, social function, and
emotional function, in a randomized trial of rehabilitation versus conventional care. The most
frequent and important problems fell into areas of symptoms, restriction, confidence, selfesteem, and emotions, each of which is represented in the 26-item QLMI. Effect sizes of the
overall QLMI in differentiating between rehabilitation and control groups (0.35), and in
detecting improvement over 12 months (1.22) were comparable or larger than any other
instrument. The Pearson's correlation coefficient between QLMI administered at 8 and 12
months following AMI varied between 0.75 and 0.87 for the five domains and the overall
score. The QLMI demonstrates a high degree of reliability, and is more responsive than other
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questionnaires. Relations between the QLMI and other measures provide moderate to
strong evidence of its validity in discriminating between patients following AMI according to
their health-related quality of life, and in measuring changes in health-related quality of life
over time.
Seattle Angina Questionnaire (SAQ):
The SAQ consists of 19 items, which are grouped into five separate domains: physical
limitation, anginal stability, anginal frequency, treatment satisfaction, and disease perception.
It is described by the authors as a disease specific functional status measure but seven out of
the 19 questions tap social and emotional issues, which makes the SAQ definable as a
measure of disease specific HRQoL (Dempster & Donnelly, 1999)
Dempster & Donnelly (1999) studied the effectiveness of the SAQ. They found that
all SAQ domains were psychometrically sound. However, the treatment satisfaction and
anginal stability domains may not be suitable for evaluative purposes, as the responsiveness
estimate of the former and the test-retest reliability estimates of the latter were very low. It is
possible that a patient's health can improve and their HRQoL can improve, but their
satisfaction with treatment may not increase any further. It could also be that the anginal
stability scale is very sensitive to change in clinical condition and so perhaps this domain will
still identify minor changes in a patient who is defined as stable by other measures.
Angina Pectoris Quality Of Life Questionnaire (APQLQ):
The APQLQ has 22 items, which are divided into four scales: physical activities, somatic
symptoms, emotional distress, and life satisfaction. The APQLQ has good psychometric
properties for discriminative purposes. However, further work, such as an examination of
responsiveness and test-retest reliability, is required (Dempster & Donnelly, 1999).
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Summary Index:
The APQLQ has been combined with the anginal impact questionnaire and the psychological
general well being scale to produce a summary index for health related quality of life
assessment in angina. The anginal impact questionnaire and the psychological general well
being scale both consist of 22 items. The summary index, which combines all three
questionnaires, consists of 51 items and can be divided into six categories: impact of angina
on daily life, physical exertion, vitality, alertness, self control, and emotional function.
(Wilson, Wiklund, Lahti 1991).
Dempster & Donnelly (1999) stated that the summary index has received relatively
little research attention. However, the reliability and responsiveness properties of the
instrument appear to be good. Further evidence to support the validity of the summary index
is required. The length of the index and its lack of "user friendliness", overall, may make it
difficult to apply in clinical practice.

Comparison of Disease Specific Instruments:
A comparative study of the SAQ and the QLI-cardiac version has been conducted among
patients with angina (all male, average age 65 years) by Dougherty, Dewhurst, Nichol, et al in
1998. The SAQ was able to discriminate between patients in Canadian Cardiovascular
Society (CCS) classes I-III, whereas the QLI could not. The SAQ was also found to be
slightly more sensitive to clinical changes than the QLI.
Any review of HRQoL instruments face the problem finding an agreed criterion or
"goldstandard" against which each instrument can be judged.
Dempster & Donnelly (1999) in their review of various instruments of HRQoL
concluded that SF-36 is the best available generic measure of HRQoL among people with
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ischemic heart disease while the best disease specific measures appear to be the QLMI-2 or
the SAQ for patients who have ischemic heart disease.
At the Asian Heart Institute, the SF 36 questionnaire is being used to measure the
HRQoL and hence in this study too, this questionnaire is used.

Coronary Artery Disease (CAD) in Indians - the emerging scenario:
The risk of CAD in Indians is 3-4 times higher than White Americans, 6-times higher
than Chinese, and 20-times higher than Japanese. Indians are prone as a community to CAD
Rissam, Kishore, and Trehan (2001)

Joshi et al (2007) aimed to evaluate the association of risk factors for AMI in native
South Asians, compared with individuals from other countries. They studied 1732 cases with
first AMI and 2204 controls matched by age and sex from 15 medical centres in 5 South
Asian countries and 10 728 cases and 12 431 controls from other countries. Individuals were
recruited to the study between February 1999 and March 2003. The results showed that the
mean age for first AMI was significantly lower (p<0.001) in South Asian countries (53.0 +/11.4 years) than in other countries (58.8+/- 12.2 years). Protective factors were lower in South
Asian controls than in controls from other countries (moderate- or high-intensity exercise,
6.1% vs 21.6%; daily intake of fruits and vegetables, 26.5% vs 45.2%; alcohol consumption
once/wk, 10.7% vs 26.9%). However, some harmful factors were more common in native
South Asians than in individuals from other countries (elevated apolipoprotein
B100 /apolipoprotein A-I ratio, 43.8% vs 31.8%; history of diabetes, 9.5% vs 7.2%). Similar
relative associations were found in South Asians compared with individuals from other
countries for the risk factors of current and former smoking, apolipoprotein
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B100 /apolipoprotein A-I ratio, waist-to-hip ratio for the, history of hypertension, history of
diabetes, psychosocial factors such as depression and stress at work or home, regular
moderate- or high-intensity exercise, and daily intake of fruits and vegetables. The combined
odds ratio for all 9 risk factors was similar in South Asians (123.3; 95% confidence interval
[CI], 38.7-400.2] and in individuals from other countries (125.7; 95% CI, 88.5-178.4). The
similarities in the odds ratios for the risk factors explained a high and similar degree of
population attributable risk in both groups (85.8% [95% CI, 78.0%-93.7%] vs 88.2% [95%
CI, 86.3%-89.9%], respectively). When stratified by age, South Asians had more risk factors
at ages younger than 60 years.

Thus coronary artery disease (CAD) is looming large as the new epidemic afflicting
Indians.

Cardiac rehabilitation program has shown to improve quality of life in patients,
reduce health care costs of associated treatment, modify coronary risk factors, and reduce
mortality (Taylor and

Kirby 1997). Despite this very few hospitals in India offer these

services (Contractor, Suvarna, Surase, Parekh, Shah, and Panda 2004).

The Asian Heart Institute's department of Cardiac Rehabilitation was first started in
2002. Since then it is providing comprehensive cardiac rehabilitation services to patients with
CAD who are medically managed, undergone CABG or angioplasty. It also caters to the need
of patients who have risk factors of heart disease, but haven't yet become prey to heart
disease. Today, in 2009, it is one of the busiest in the country. Some statistics of the Institute
are as follows:
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Table D: Patient Enrolment at Asian Heart Institute
Duration

Patients enrolled (for at least a month)

April 2003 – March 2004

182

April 2004 – March 2005

364

April 2005 – March 2006

743

April 2006 – March 2007

1056

April 2007 – March 2008

1017

(Research & Statistics, Asian Heart Institute, 2008)

Figure A: Average distribution (by diagnosis) of patients entering cardiac rehabilitation

The numbers in Table D and Figure A show that people have become health
conscious and want to prevent a problem which has the potential to take a massive toll on the
health system of India in the years to come.

Thus with alarming rise of prevalence of CAD in India, as well as the increasing
awareness of Cardiac Rehabilitation services, it is necessary to evaluate the effectiveness of
such services in India.
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Participants:
The sample comprised of patients who have undergone Coronary Artery Bypass Graft
(CABG) surgery at the Asian Heart Institute, Mumbai, India. The characteristics of patients
were as follows:
i Age: 50-70 years
ii Sex: Both males and females
iii Sample Size: 50 patients
•

According to the statistics of Asian Heart Institute’s Cardiac Rehabilitation
Department (2008), 1017 patients were enrolled (for at least a month) between the
period of April 2007 – March 2008, of which 60% patients(610 patients) had
undergone CABG. This brings to 51 patients per month. On an average 50% of
patients continue rehabilitation programme, hence 25 patients. The remaining 25
would form the control group, (These are patients who themselves, did not wish to
take up cardiac rehabilitation programme).

iv Inclusion Criteria:
• Patients having undergone CABG at least one month before the study.
• Received consent to undergo cardiac rehabilitation from their physician
• Aged between 50-70 years
(The average age of an individual undergoing CABG in India is 60+10 years
(Kasliwal, Kulshreshtha, Agrawal, Bansal & Trehan, 2006).

v

Exclusion Criteria:
• Patients with uncompensated heart failure
• Repeat CABG
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• Patients with coronary artery disease (CAD), Percutaneous Coronary
Transluminal Angioplasty (PTCA) or came for primary prevention
• Patients with other major health illness like stroke, kidney disease, peripheral
vascular disease, stroke, asthma, liver disease or any other major illness.
• Other conditions limiting physical activity.

Study Design:
The Asian Heart Institute (AHI) Research Team, is working on a similar topic,
“Effects of cardiac rehabilitation on modifiable risk factors and quality of life in CABG
patients". They had data of:
i

Body Mass Index and Waist circumference

ii

Blood Pressure

iii

Lipid Profile (Total Cholesterol, LDL Cholesterol, HDL Cholesterol,

Triglycerides)
iv

Fasting blood sugars

v

Smoking Status

vi

Health-Related Quality of Life using the SF-36 questionnaire

These measurements were taken at baseline i.e. at least 4 weeks after the surgery and
at 3 months for the rehab group and at the same time frame for the control group as well.
However the data of the exercise capacity as measured by the 6 minute walk test is
available at baseline and 3 months only for the rehab group not for the control group. The
data in the current study is used from that available with the AHI Research Team and hence
studied retrospectively. The study design followed by them is as follows:
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Design:
Quasi- experimental
• This is because patients were not randomly assigned to treatment or control
groups. Of all the participants who fitted in the inclusion criteria, those who
wished to take up the cardiac rehabilitation programme formed the experimental
group and those who did not formed the control group. (Williams & Wragg,
2004)

Independent Variable:
The three month comprehensive cardiac rehabilitation programme
conducted in accordance to the protocol followed at the Asian Heart Institute
(AHI), India.
The protocol followed at AHI for the patients who underwent cardiac
rehab was as follows:
¾ All patients in the rehab group received the Phase 1 cardiac rehabilitation during their
hospital stay which included low level physical activity beginning in the ICU itself
that gradually increased during the stay in hospital.
¾ Education on cardiac risk factors was initiated and the patient was advised appropriate
lifestyle modification.
¾ After discharge in the Out-Patient Cardiac Rehab Department, at AHI, the patient
attended the programme 3 times a week.
¾ During each session the patient exercised using state-of-the-art portable heart
monitoring equipment, known as telemetry. This ensured optimal amount of exercise
in the safest manner possible.
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Exercise Programme:


Type: Aerobic Exercise.



Mode: Continuous using large muscle group



Intensity: 40%-85% of Heart Rate Reserve



Frequency: 3 days/week



Duration: 20-60 minutes



Range of Motion Exercises

¾ An individualized program of lifestyle modification, including in-depth nutrition
counselling was also prescribed.
¾ Patients are also introduced to Yoga meditation techniques.
¾ The duration of the programme is between one and three months, depending on the
medical condition.
The usual group receives the following care:
¾ All patients in the control group received the Phase 1 cardiac rehabilitation during
their hospital stay which was similar to that received by the control group.
¾ Two weeks after surgery during suture removal the importance of continuing
exercises and lifestyle modification was again emphasized to all patients by the
cardiac rehab consultants.
¾ Beyond this the control group did not receive any consultation with the cardiac rehab
team. They only had consultation with their physicians at AHI at 1 month post
surgery, 3 months post surgery and then as and when required.
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Dependent Variable:
a) After 3 months changes in the following modifiable risk factors:
•

Body Mass Index, Waist Circumference

•

Blood Pressure

•

Lipid Profile

•

Plasma Glucose Values

•

Smoking Status

•

Exercise capacity as assessed by 6 minute walk test

b) Changes in HR-QOL will be measured using the SF-36 English Version 2.
Procedure:
Participants were recruited according to the study design, after taking their consent.
Baseline measurements of all the risk factors were taken. These are:
• Body Mass Index, Waist Hip Ratio (Appendix A)
• Blood Pressure (Appendix B)
• Lipid Profile (Appendix C)
• Plasma Glucose Values (Appendix D)
• Smoking Status
• Exercise capacity as assessed by 6 minute walk test (Appendix E)
• All participants fill the SF 36 form (Appendix F)
II The rehabilitation group underwent 3 months of comprehensive cardiac rehabilitation
programme which included an exercise programme, lifestyle modification education,
nutrition counseling and introduction to Yoga techniques (Details as described in the
study design)
(Note: The cardiac rehabilitation programme was conducted by the hospital
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authorities only not by the researcher)
III

The control group received the usual care in accordance to the protocol followed at

the Asian Heart Institute as described in the study design.
IV

After three months, all the measurements were taken again and all participants
completed the SF 36 form once again.

The procedure can be summarized as follows in the following flow chart:
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Procedure:

33

Data Analysis: (Williams & Wragg 2004)
A. Modifiable Risk Factors:
¾ Descriptive statistics mean, standard deviations were used to summarize
and present the data.
¾ The data was checked for distribution (Shapiro-Wilk statistic) and variance
(Levene’s statistic)
¾ Inferential Statistics: The change or difference for the blood pressure, lipid
profile, blood glucose, Body mass index and waist hip ratio, and 6 minute
walk distance over three months were analyzed using the paired sample t test
provided the following assumptions were met:
i

The data was normally distributed

ii

There was homogeneity of variance between the groups.

If these assumptions were not satisfied, then the Wilcoxon Test was used.
¾ The difference in the variables at 3 months was compared between the two
groups, rehabilitation and control groups using the independent sample t test
provided the following assumptions were met:
i

The data was normally distributed

ii

There was homogeneity of variance between the groups.

If these assumptions were not satisfied, then the Mann- Whitney Test was used.
¾ The patient‘s smoking status (smoker or non smoker) will be accessed via
descriptive statistics (frequencies and percentages).
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B. Health-Related Quality of Life:
¾ The change or the difference in the various domains, of the SF 36 was
analyzed using the paired sample t test.
¾ The difference at 3months was compared between the two groups,
rehabilitation and control groups using the independent sample t test.
(The above parametric tests would be used if the data satisfied the following
assumptions:
i

The data is normally distributed

ii

There is homogeneity of variance between the groups.

If not then the Wilcoxon and Mann Whitney Test was used respectively.

All data was analyzed using SPSS for Windows (version 16.0) and alpha value was set at
0.05 levels.
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Male Female Ratio:

Figure 1: Male Female Ratio

The percentage of males and females in the rehab and control groups is tabulated as follows:

Table 1: Male Female Ratio
Rehab Group

Control Group

Males

84%

88%

Females

16%

12%
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Average Age

Figure 2: Average Age of Males and Females in Both Groups
The average age of males in the Rehab and Control Group is tabulated as follows:

Table 2: Average Age of Males and Females in Both Groups

Male

Female

(Age in years)

(Age in Years)

Rehab Group

55.8

65

Control Group

56

64.6
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Body Mass Index: Percentage of Patients with Normal or Raised BMI

Figure 3: Body Mass Index: Percentage of Patients with Normal or Raised BMI
The percentage of patients with normal and raised BMI in the rehab and control groups is
tabulated as follows:
Table 3: Body Mass Index: Percentage of Patients with Normal or Raised BMI
Percentage
Rehab Group Normal BMI

44%

Control Group Normal BMI

48%

Rehab Group Increased BMI

56%

Control Group Increased BMI

52%
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Body Mass Index (BMI): At Baseline and Three Months

Figure 4: Body Mass Index: At baseline (Pre) and three months (Post)
There is significant difference (p<0.0005) in the BMI of both the control and the rehab group
at baseline (Pre) and post three months (Post). The BMI post three months is less than that at
baseline for both the groups. The results are tabulated as follows:
Table 4: Body Mass Index: At baseline and three months
Control
BMI (kg/m2)

Rehab Group

Group

Pre BMI

26.8 +/- 3.6

26.1+/- 4

Post BMI

25.6+/-3.3

25.4+/- 3.7
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Body Mass Index (BMI): Change in BMI over three months

Figure 5: Change (Decrease) in Body Mass Index over three months
There is a significant difference (p=0.002) in the change in BMI between the patients in the
rehab and the control group. The decrease in BMI of the patients in the rehab group is more
than that of the control group. The results are tabulated as follows:
Table 5: Change (Decrease) in BMI
Control
BMI ((kg/m2)

Rehab Group

Change in BMI 1.15

Group
0.684
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Waist Circumference: At Baseline and Three Months

Figure 6: Waist Circumference: At Baseline (Pre) and Three Months (Post)
There is significant difference (p<0.0005) in the Waist Circumference of both the control and
the rehab group at baseline (Pre) and post three months (Post). The waist circumference post
three months is less than that at baseline for both the groups. The results are tabulated as
follows:
Table 6: Waist Circumference: At Baseline (Pre) and Three Months (Post)
Waist Circumference (inches)

Rehab Group

Control Group

Pre Waist Circumference

40.1 +/- 6

40.5 +/- 5.7

Post Waist Circumference

38.4 +/- 5.5

39.3 +/- 5.3
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Change in Waist Circumference over Three Months:

Figure 7: Change (Decrease) in Waist Circumference over Three Months
There is no significant difference (p=0.135) in the change in waist circumference between the
patients in the rehab and the control group. The decrease in waist circumference of the
patients in the rehab group is more than that of the control group although the results are not
significant. The results are tabulated as follows:
Table 7: Change (Decrease) in Waist Circumference

Change in Waist Circumference (inches)

Rehab Group

Control Group

1.68

1.2
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Blood Pressure: Percentage of Patients with Normal/Abnormal Blood Pressure

Figure 8: % of Patients with Normal/Abnormal Blood Pressure
The percentage of patients with normal and raised Blood Pressure in the rehab and control
groups is tabulated as follows:
Table 8: % of Patients with Normal/Abnormal Blood Pressure
Percentage
Rehab Group Normal BP

56%

Control Group Normal BP

52%

Rehab Group Abnormal BP

44%

Control Group Abnormal BP

48%
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Normal Systolic Blood Pressure: At Baseline and Three Months

Figure 9: Normal Systolic Blood Pressure: At Baseline (Pre) and Three Months (Post)
There is significant difference (p<0.004, p<0.009) in the Systolic Blood Pressure of both the
rehab and the control group respectively at baseline (Pre) and post three months (Post). The
Systolic Blood Pressure post three months is less than that at baseline for both the groups.
The results are tabulated as follows:
Table 9: Normal Systolic Blood Pressure: At Baseline (Pre) and Three Months (Post)
Rehab Group

Control Group

Pre Systolic Blood Pressure (mmHg)

110.3 +/- 6.2

109.9 +/- 13

Post Systolic Blood Pressure (mmHg)

108.3 +/- 5.8

108.2 +/- 12.3
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Normal Diastolic Blood Pressure: At Baseline and Three Months

Figure 10: Normal Diastolic Blood Pressure: At Baseline and Three Months
There is significant difference (p<0.004, p<0.009) in the Diastolic Blood Pressure of both the
rehab and the control group respectively at baseline and post three months. The Diastolic
Blood Pressure post three months is less than that at baseline for both the groups. The results
are tabulated as follows:
Table 10: Normal Diastolic Blood Pressure: At Baseline (Pre) and Three Months (Post)
Rehab Group

Control Group

70.3 +/- 6.2

71.7 +/- 5.8

68.3 +/- 8

70 +/- 7

Pre Diastolic Blood
Pressure (mmHg)
Post Diastolic Blood
Pressure (mmHg)
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Change in Blood Pressure (Normal) Over Three Months

Figure 11: Change (Decrease) in Blood Pressure (Normal) Over Three Months
There is no significant difference (p=0.65) in the change in blood pressure (both systolic and
diastolic) between the patients in the rehab and the control group over three months. The
decrease in blood pressure of the patients in the rehab group is more than that of the control
group although the results are not significant. The results are tabulated as follows:
Table 11: Change (Decrease) in Blood Pressure (Normal) Over Three Months

Systolic

Blood

Blood

Change (mmHg)

Control Group

2 +/- 1.6

1.69 +/-1.6

2 +/- 1.6

1.69 +/-1.6

Pressure

Change (mmHg)
Diastolic

Rehab Group

Pressure
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Abnormal Systolic Pressure: At Baseline and Over Three Months

Figure 12: Systolic Blood Pressure (Abnormal): At Baseline (Pre) and Over Three Months
(Post)
There is significant difference (p<0.0005) in the Systolic Blood Pressure of both the rehab
and the control group at baseline and post three months. The Systolic Blood Pressure post
three months is less than that at baseline for both the groups. The results are tabulated as
follows:
Table 12: Systolic Blood Pressure (Abnormal): At Baseline (Pre) and Over Three Months
(Post)
Rehab Group

Control Group

145.8 +/- 5.4

145.5 +/-4.3

129.5 +/- 3.1

135.6 +/- 3.3

Pre Systolic Blood
Pressure (mmHg)
Post Systolic Blood
Pressure (mmHg)
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Abnormal Diastolic Blood Pressure: At Baseline and Over Three Months

Figure 13: Abnormal Diastolic Blood Pressure: At Baseline (Pre) and Over Three Months
(Post)
There is significant difference (p<0.0005, p<0.01) in the Diastolic Blood Pressure of both the
rehab and the control group respectively at baseline and post three months. The Diastolic
Blood Pressure post three months is less than that at baseline for both the groups. The results
are tabulated as follows:
Table 13: Abnormal Diastolic Blood Pressure: At Baseline (Pre) and Over Three Months
(Post)
Rehab Group

Control Group

94.6 +/- 3.9

89.8 +/- 4.1

84.2 +/-3.4

87.1+/- 3.3

Pre Diastolic Blood
Pressure (mmHg)
Post Diastolic Blood
Pressure (mmHg)
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Change in Blood Pressure (Abnormal): Over Three Months

Figure 14: Change (Decrease) in Blood Preesure (Abnormal): Over Three Months
There is significant difference (p=0.007, p< 0.0005) in the change in blood pressure - systolic
and diastolic respectively between the patients in the rehab and the control group. The
decrease in blood pressure of the patients in the rehab group is more than that of the control
group. The results are tabulated as follows:
Table 14: Change (Decrease) in Blood Preesure (Abnormal): Over Three Months
Rehab Group

Control Group

16.4 +/- 4.5

10.4+/- 4.9

10.7+/- 4

3 +/- 3.4

Systolic Blood Pressure
Change (mmHg)
Diastolic Blood Pressure
Change (mmHg)
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Lipid Profile: Total Cholesterol: At Baseline and Over Three Months

Figure 15: Total Cholesterol: At Baseline (Pre) and Over Three Months (Post)
There is significant difference (p<0.0005) in the Total Cholesterol of both the rehab and the
control group between baseline and post three months. The Total Cholesterol post three
months is less than that at baseline for both the groups. The results are tabulated as follows:
Table 15: Total Cholesterol: At Baseline (Pre) and Over Three Months (Post)
Rehab Group

Control Group

Pre Total Cholesterol (mg/dl)

202 +/- 7.4

203.8 +/- 9.9

Post Total Cholesterol (mg/dl)

171.7 +/- 4.4

183.6 +/- 6.8
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Change in Total Cholesterol Over Three Months

Figure 16: Change (Decrease) in Total Cholesterol Over Three Months
There is significant difference (p< 0.0005) in the change in total cholesterol between the
patients in the rehab and the control group. The decrease in total cholesterol of the patients in
the rehab group is more than that of the control group. The results are tabulated as follows:
Table 16: Change (Decrease) in Total Cholesterol Over Three Months
Rehab Group

Control Group

30.3 +/- 6

20.2 +/- 5.8

Change in Total Cholesterol
(mg/dl)
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Lipid Profile: Triglycerides: At Baseline and At Three Months

Figure 17: Triglycerides: At Baseline (Pre) and Over Three Months (Post)
There is significant difference (p<0.0005) in the Triglycerides levels of both the rehab and
the control group between baseline and post three months. The Triglycerides post three
months is less than that at baseline for both the groups. The results are tabulated as follows:
Table 17: Triglycerides: At Baseline (Pre) and Over Three Months (Post)
Rehab Group

Control Group

160 +/-5.8

159.8 +/- 5.7

139.5 +/- 4.3

147 +/- 4.2

Pre Triglycerides
(mg/dl)
Post Triglycerides
(mg/dl)
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Change in Triglycerides Over Three Months

Figure 18: Change (Decrease) in Triglycerides Over Three Months
There is significant difference (p< 0.0005) in the change in triglycerides between the patients
in the rehab and the control group. The decrease in triglycerides of the patients in the rehab
group is more than that of the control group. The results are tabulated as follows:
Table 18: Change (Decrease) in Triglycerides
Rehab Group

Control Group

20.6 +/- 3

12.8 +/- 3.4

Change in Triglycerides
(mmHg)
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Lipid Profile: Low Density Lipoprotein Cholesterol (LDL) At Baseline and
Post Three Months

Figure 19: LDL Cholesterol: At Baseline (Pre) and Post Three Months (Post)
There is significant difference (p<0.0005) in the LDL Cholesterol values of both the rehab
and the control group between baseline and post three months. The LDL Cholesterol values
post three months is less than that at baseline for both the groups. The results are tabulated as
follows:
Table 19: LDL Cholesterol: At Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

133.2 +/- 9.2

135.1 +/- 9.4

102.1 +/- 10.4

110.8 +/- 8.6

Pre LDL
(mg/dl)
Post LDL
(mg/dl)
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Change in LDL Cholesterol: Over Three Months

Figure 20: Change (Decrease) in LDL Cholesterol: Over Three Months
There is significant difference (p< 0.0005) in the change in LDL Cholesterol between the
patients in the rehab and the control group. The decrease in LDL Cholesterol of the patients
in the rehab group is more than that of the control group. The results are tabulated as follows:
Table 20: Change (Decrease) in LDL Cholesterol: Over Three Months
Rehab Group

Control Group

31.1 +/- 4.9

24.2 +/- 2.8

Change in LDL
(mg/dl)
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Lipid Profile: High Density Lipoprotein (HDL) Cholesterol: At Baseline
and Post Three Months

Figure 21: HDL Cholesterol: At Baseline (Pre) and Post Three Months (Post)
There is significant difference (p=0.001) in the HDL Cholesterol values in the rehab but not
in the control group (p=0.119) between baseline and post three months. The HDL Cholesterol
values post three months is more than that at baseline for both the groups although these
changes are not significant for the control group. The results are tabulated as follows:
Table 21: HDL Cholesterol: At Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

Pre HDL mg/dl

37.3 +/- 5.3

37.9 +/- 4

Post HDL mg/dl

38.8 +/- 4.8

38.2 +/- 4.1
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Change in HDL Cholesterol: Over Three Months

Figure 22: Change (Increase) in HDL Cholesterol: Over Three Months
There is significant difference (p= 0.001) in the change in HDL Cholesterol between the
patients in the rehab and the control group. The change in HDL Cholesterol of the patients in
the rehab group is more than that of the control group that is the increase in HDL Cholesterol
is more in the rehab group than the control group. The results are tabulated as follows:
Table 22: Change (Increase) in HDL Cholesterol: Over Three Months
Rehab Group

Control Group

1.68 +/-1.9

0.28 +/- 1.02

Change in HDL
(mg/dl)
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Blood Sugars: Percentage of Patients With/ Without Diabetes Mellitus

Figure 23: % of Patients with Normal/Abnormal Blood Sugars (Diabetes)
The percentage of patients with normal and raised Blood Sugars in the rehab and control
groups is tabulated as follows:
Table 23: % of Patients with Normal/Abnormal Blood Sugars (Diabetes)
Percentage
Rehab Group Normal Blood Sugar

56%

Control Group Normal Blood Sugar

48%

Rehab Group Diabetes

44%

Control Group Diabetes

52%
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Fasting Blood Sugar (Of Patients without Diabetes Mellitus): At Baseline
and Post Three Months

Figure 24: Fasting Blood Sugar: At Baseline (Pre) and Over Three Months (Post)
There is significant difference (p<0.0005) in the Fasting Blood Sugar of both the rehab and
the control group at baseline and post three months. The Fasting Blood Sugar post three
months is less than that at baseline for both the groups. The results are tabulated as follows:
Table 24: Fasting Blood Sugar: At Baseline (Pre) and Over Three Months (Post)
Rehab Group

Control Group

91.6 +/- 3.9

94.7 +/- 2.6

85 +/- 11

90.6 +/- 2.8

Pre Fasting Blood
Sugar (mg/dl)
Post Fasting Blood
Sugar (mg/dl)
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Change in Fasting Blood Sugars (Of Patients without Diabetes Mellitus):
Over Three Months

Figure 25: Change (Decrease) in Fasting Blood Sugar Over Three Months
There is significant difference (p=0.002) in the change in Fasting Blood Sugar between the
patients in the rehab and the control group. The decrease in Fasting Blood Sugar of the
patients in the rehab group is more than that of the control group. The results are tabulated as
follows:
Table 25: Change (Decrease) in Fasting Blood Sugar Over Three Months
Rehab Group

Control Group

6.6 +/-1.6

4.3+/-1.5

Change in Fasting Blood
Sugar (mg/dl)
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Post Prandial Blood Sugar (Of Patients without Diabetes Mellitus):
At Baseline and Post Three Months

Figure 26: Post Prandial Blood Sugar: At Baseline (Pre) and Post Three Months (Post)
There is significant difference (p<0.0005) in the Post Prandial Blood Sugar of both the rehab
and the control group at baseline and post three months. The Post Prandial Blood Sugar post
three months is less than that at baseline for both the groups. The results are tabulated as
follows:
Table 26: Post Prandial Blood Sugar: At Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

130 +/- 6.6

129.6 +/-5.9

121.8 +/- 5.7

124.3 +/-5.4

Pre Prandial Blood Sugar
(mg/dl)
Post Prandial Blood
Sugar (mg/dl)
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Change in Post Prandial Blood Sugars (Of Patients without
Diabetes Mellitus): Post Three Months

Figure 27: Change (Decrease) in Post Prandial Blood Sugar Over Three Months
There is significant difference (p=0.0005) in the change in Post Prandial Blood Sugar
between the patients in the rehab and the control group. The decrease in Post Prandial Blood
Sugar of the patients in the rehab group is more than that of the control group. The results are
tabulated as follows:
Table 27: Change (Decrease) in Post Prandial Blood Sugar Over Three Months
Rehab Group

Control Group

8 +/- 1.4

5.4+/- 1.3

Change in Post Prandial Blood
Sugar (mg/dl)
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Fasting Blood Sugar (Of Patients with Diabetes Mellitus):
At Baseline and Post Three Months

Figure 28: Fasting Blood Sugars of Patients with Diabetes Mellitus at Baseline (Pre) and
Post Three Months (Post)
There is significant difference (p<0.0005) in the Fasting Blood Sugar of both the rehab and
the control group at baseline and post three months. The Fasting Blood Sugar post three
months is less than that at baseline for both the groups. The results are tabulated as follows:
Table 28: Fasting Blood Sugars of Patients with Diabetes Mellitus at Baseline (Pre) and Post
Three Months (Post)
Rehab Group

Control Group

Pre Fasting Blood Sugar
(mg/dl)

124 +/- 7.8

125.8 +/-9

92.8 +/- 3.9

106.9 +/- 6

Post Fasting Blood Sugar
(mg/dl)
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Change in Fasting Blood Sugars (Of Patients with Diabetes Mellitus):
Post Three Months

Figure 29: Change (Decrease) in Fasting Blood Sugars (Of Patients with Diabetes Mellitus):
Post Three Months
There is significant difference (p< 0.0005) in the change in Fasting Blood Sugar between the
patients in the rehab and the control group. The decrease in Fasting Blood Sugar of the
patients in the rehab group is more than that of the control. The results are tabulated as
follows:
Table 29: Change (Decrease) in Fasting Blood Sugars (Of Patients with Diabetes Mellitus):
Post Three Months
Rehab Group

Control Group

Change in Fasting Blood Sugar
(mg/dl)

31.2 +/-5.2

20.6 +/-7.7
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Post Prandial Blood Sugar (Of Patients with Diabetes Mellitus):
At Baseline and Post Three Months

Figure 30: Post Prandial Blood Sugar (Of Patients with Diabetes Mellitus):
At Baseline (Pre) and Post Three Months (Post)
There is significant difference (p<0.0005) in the Post Prandial Blood Sugar of both the rehab
and the control group at baseline and post three months. The Post Prandial Blood Sugar post
three months is less than that at baseline for both the groups. The results are tabulated as
follows:
Table 30: Post Prandial Blood Sugar (Of Patients with Diabetes Mellitus):
At Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

Pre- Post Prandial Blood Sugar
(mg/dl)

184.3 +/- 25.5

185.1 +/- 25.5

154.6 +/- 23.3

165.1 +/- 22.8

Post- Post Prandial Blood Sugar
(mg/dl)
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Change in Post Prandial Blood Sugar (Of Patients with Diabetes Mellitus):
Over Three Months

Figure 31: Change (Decrease) in Post Prandial Blood Sugar
(Of Patients with Diabetes Mellitus): Over Three Months
There is significant difference (p< 0.0005) in the change in Post Prandial Blood Sugar
between the patients in the rehab and the control group. The decrease in Post Prandial Blood
Sugar of the patients in the rehab group is more than that of the control group. The results are
tabulated as follows:
Table 31: Change (Decrease) in Post Prandial Blood Sugar
(Of Patients with Diabetes Mellitus): Over Three Months
Rehab Group

Control Group

30.7 +/- 31.02

20 +/- 3.1

Change in Post Prandial Blood Sugar
(mg/dl)
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Smoking Status:

Figure 32: Percentage of Smokers At Baseline and Post Three Months
The percentage of smokers in the rehab and control groups at baseline and after three months
is tabulated as follows:
Table 32: Percentage of Smokers at Baseline and Post Three Months
Rehab Group

Control Group

% of Smokers at Baseline

68%

64%

% of Smokers after 3 months

16%

28%
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Exercise Capacity of the Patients of Rehab Group as measured by
6 Minute Walk Test:

Figure 33: 6 Minute Walk Distance at Baseline (Pre) and Post Three Months (Post)
There is significant increase (p<0.0005) in the 6 Minute Walk Distance post rehabilitation.
The pre and post rehab distance is tabulated below:
Table 33: 6 Minute Walk Distance (6 MWD) at Baseline (Pre) and Post Three Months (Post)

6 MWD (meters)

Pre Rehab

Post Rehab

370.7 +/- 58.4

548.4 +/- 74.1
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Heart Rate Walking Speed Index: At Baseline and Post Rehab

Figure 34: Heart Rate Walking Speed Index of Patients of the Rehab Group:
At Baseline (Pre) and Post Rehab (Post)
There is a significant decrease in the HRWSI (p<0.0005). The HRWSI pre and post
rehabilitation are tabulated as follows:
Table 34: Heart Rate Walking Speed Index of Patients of the Rehab Group:
At Baseline (Pre) and Post Rehab (Post)

HRWSI

Pre Rehab

Post Rehab

1.9 +/-0.3

1.2 +/- 0.2
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SF- 36: Health Related Quality of Life
Physical Function: At Baseline and Post Three Months

Figure 35: Physical Function: At Baseline (Pre) and Post Three Months (Post)
There is significant increase (p<0.0005) in the Physical function of the patients of both the
control and rehab group from baseline to three months. The Physical Function Score at
baseline and three months is tabulated as follows:
Table 35: Physical Function: At Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

Pre Physical Function

34.2 +/- 6.6

33.8 +/- 6.4

Post Physical Function

46.6 +/- 6

40.9+/- 5.1
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SF- 36: Health Related Quality of Life
Change in Physical Function Score: Over Three Months

Figure 36: Change (Increase) in Physical Function Score over Three Months
There is significant difference (p=0.001) in the Physical Function Score between the rehab
and control group. The rehab group has shown significantly more improvement than the
control group. The scores of both the groups are tabulated as follows:
Table 36: Change (Increase) in Physical Function Score over Three Months

Change in Physical Function Score

Rehab Group

Control Group

12.4 +/- 5

7.6 +/- 4.2
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SF- 36: Health Related Quality of Life
Role Physical: At Baseline and Post Three Months

Figure 37: Role Physical Score at Baseline (Pre) and Post Three Months (Post)
There is significant increase (p<0.0005) in the Role Physical Score of the patients of both the
control and rehab group from baseline to three months. The Role Physical Score at baseline
and three months is tabulated as follows:
Table 37: Role Physical Score at Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

Pre Role Physical Score

34 +/- 9.4

33.9 +/- 9

Post Role Physical Score

47 +/- 8.1

41.5 +/- 8.1
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SF- 36: Health Related Quality of Life
Change in Role Physical Score: Over Three Months

Figure 38: Change (Increase) in Role Physical Score over three months
There is significant difference (p<0.0005) in the Change in Role Physical Score between the
rehab and control group over three months. The rehab group has shown significantly more
improvement than the control group. The scores of both the groups are tabulated as follows:
Table 38: Change (Increase) in Role Physical Score over three months

Change in Role Physical

Rehab Group

Control Group

12.5 +/-5.4

7.6 +/- 4.1
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SF 36: Health Related Quality of Life:
General Health: At Baseline and Post Three Months

Figure 39: General Health Score: At Baseline (Pre) and Post Three Months (Post)
There is significant increase (p<0.0005) in the General Health Score of the patients of both
the control and rehab group from baseline to three months. The General Health Score at
baseline and three months is tabulated as follows:
Table 39: General Health Score: At Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

Pre General Health Score

46.7 +/-6.7

46+/- 6.4

Post General Health Score

58.3 +/- 6.8

54.2 +/-6.5
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SF 36: Health Related Quality of Life
Change in General Health Score over Three Months

Figure 40: Change (Increase) in General Health Score over three months
There is significant difference (p<0.0005) in the General Health Score between the rehab and
control group. The rehab group has shown significantly more improvement than the control
group. The scores of both the groups are tabulated as follows:
Table 40: Change (Increase) in General Health Score over three months

Change in General Health Score

Rehab Group

Control Group

11.5 +/- 2.9

8.2 +/- 1.9
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SF 36 Health Related Quality of Life
Bodily Pain Score: At Baseline and Post Three Months

Figure 41: Bodily Pain Score at Baseline (Pre) and Post Three Months (Post)
There is significant increase (p<0.0005) in the Bodily Pain Score (indicating a decrease in
bodily pain) of the patients of both the control and rehab group from baseline to three
months. The Bodily Pain Score at baseline and three months is tabulated as follows:
Table 41: Bodily Pain Score at Baseline and Post Three Months
Rehab Group

Control Group

Pre Bodily Pain

39.4 +/-6.4

39.1 +/-6.4

Post Bodily Pain

52.2 +/- 7.7

48 +/- 6.1
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SF 36: Health Related Quality of Life
Change in Bodily Pain Score over Three Months

Figure 42: Change in Bodily Pain Score (Increase) over Three Months
There is significant difference (p= 0.004) in the Bodily Pain Score between the rehab and
control group. The rehab group has shown significantly more improvement than the control
group. The scores of both the groups are tabulated as follows:
Table 42: Change in Bodily Pain Score (Increase) over Three Months

Change in Bodily Pain

Rehab Group

Control Group

12.8 +/- 4.9

8.9 +/- 4.8

(Note: Increase in Bodily Pain Scores, indicates decrease in Bodily Pain)
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SF 36: Health Related Quality of Life:
Social Function Score: Ay Baseline and Post Three Months

Figure 43: Social Function Score: At Baseline (Pre) and Post Three Months (Post)
There is significant increase (p<0.0005) in the Social Function Score of the patients of both
the control and rehab group from baseline to three months. The Social Function Score at
baseline and three months is tabulated as follows:
Table 43: Social Function Score: At Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

Pre Social Function Score

40.3 +/- 10.8

40 +/- 10.3

Post Social Function Score

52.5 +/- 10.5

47.9 +/- 10
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SF 36: Health Related Quality of Life
Change in Social Function Score over Three Months

Figure 44: Change (Increase) in Social Function Score over Three Months
There is significant difference (p= 0.0005) in the Social Function Score between the rehab
and control group. The rehab group has shown significantly more improvement than the
control group. The scores of both the groups are tabulated as follows:
Table 44: Change (Increase) in Social Function Score over Three Months

Change in Social Function

Rehab Group

Control Group

12.3 +/- 4.5

7.8 +/- 2.6
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SF 36: health Related Quality of Life
Vitilaty Score: At Baseline and Post Three Months

Figure 45: Vitality Score at Baseline (Pre) and Post Three Months (Post)
There is significant increase (p<0.0005) in the Vitality Score of the patients of both the
control and rehab group from baseline to three months. The Vitality Score at baseline and
three months is tabulated as follows:
Table 45: Vitality Score at Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

Pre Vitality Score

47.1+/- 7.6

47+/- 7.5

Post Vitality Score

58.1 +/- 7.8

54.5+/- 7.6
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SF 36: Health Related Quality of Life
Change in Vitility Score over Three Months

Figure 46: Change (Increase) in Vitality Score over Three Months
There is significant difference (p= 0.0005) in the Vitality Score between the rehab and
control group. The rehab group has shown significantly more improvement than the control
group. The scores of both the groups are tabulated as follows:
Table 46: Change (Increase) in Vitality Score over Three Months

Change in Vitality

Rehab Group

Control Group

10.9

7.1
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SF 36: Health Related Quality of Life
Mental Health Score: At Baseline and Post Three months

Figure 47: Mental Health Score: At Baseline (Pre) and Post Three Months (Post)
There is significant increase (p<0.0005) in the Mental Health Score of the patients of both the
control and rehab group from baseline to three months. The Mental Health Score at baseline
and three months is tabulated as follows:
Table 47: Mental Health Score: At Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

Pre Mental Health

42.9

42.8

Post Mental Health

54.7

51.2
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SF 36: Health Related Quality of life
Change in Mental Health Score over Three Months

Figure 48: Change (Increase) in Mental Health Score over Three Months
There is significant difference (p= 0.0005) in the Change in Mental Health Score between the
rehab and control group. The rehab group has shown significantly more improvement than
the control group. The scores of both the groups are tabulated as follows:
Table 48: Change (Increase) in Mental Health Score over Three months

Change in Mental Health Score

Rehab Group

Control Group

11.7

8.4

83

SF 36: Health Related Quality of Life
Role Emotional

Figure 49: Role Emotional Score: At Baseline (Pre) and Post Three Months (Post)
There is significant increase (p<0.0005) in the Role Emotional Score of the patients of both
the control and rehab group from baseline to three months. The Role Emotional Score at
baseline and three months is tabulated as follows:
Table 49: Role Emotional Score: At Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

Pre Role Emotional

35.4

35.4

Post Role Emotional

50.1

44.16

84
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Figure 50: Change (Increase) in Mental Health Score over Three Months
There is significant difference (p= 0.0005) in the Change in Role Emotional Score between
the rehab and control group. The rehab group has shown significantly more improvement
than the control group. The scores of both the groups are tabulated as follows:
Table 50: Change (Increase) in Role Emotional Score over Three months

Change in Role Emotional

Rehab Group

Control Group

13.8

9.2

85
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Figure 51: Physical Composite Score at Baseline (Pre) and Post Three Months (Post)
There is significant increase (p<0.0005) in the Physical Composite Score of the patients of
both the control and rehab group from baseline to three months. The Physical Composite
Score at baseline and three months is tabulated as follows:
Table 51: Physical Composite Score at Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

Pre Physical Composite Score

37.9

37.9

Post Physical Composite Score

50

47

86
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Figure 52: Change (Increase) in Physical Composite Score over Three Months
There is significant difference (p= 0.0005) in the Change in Physical Composite Score
between the rehab and control group. The rehab group has shown significantly more
improvement than the control group. The scores of both the groups are tabulated as follows:
Table 52: Change (Increase) in Physical Composite Score over Three Months

Change in Physical Composite Score

Rehab Group

Control Group

12

9.1

87

SF 36: Health Related Quality of Life
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Figure 53: Mental Composite Score: At Baseline (Pre) and Post Three Months (Post)
There is significant increase (p<0.0005) in the Mental Composite Score of the patients of
both the control and rehab group from baseline to three months. The Mental Composite Score
at baseline and three months is tabulated as follows:
Table 53: Mental Composite Score: At Baseline (Pre) and Post Three Months (Post)
Rehab Group

Control Group

Pre Mental Composite Score

43.6

43.4

Post Mental Composite Score

55.4

52.4

88
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Figure 54: Change (Increase) in Mental Composite Score over Three Months
There is significant difference (p= 0.0005) in the Mental Composite Score between the rehab
and control group. The rehab group has shown significantly more improvement than the
control group. The scores of both the groups are tabulated as follows:
Table 54: Change (Increase) in Mental Composite Score over Three Months

Change in Mental Composite Score

Rehab Group

Control Group

11.8

9
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The purpose of this study was to determine the efficacy of a short-term cardiac
rehabilitation programme (CR) in Indian patients who have undergone coronary artery bypass
graft (CABG) regarding coronary artery disease (CAD) risk factor management and health
related quality of life (HR-QoL). Although CABG intervention and medical management has
produced significant beneficial effects on the risk factor profile and HRQoL of the patients,
in this study it was found that participation in a cardiac rehabilitation

programme had a

greater impact on both modifiable risk factors and HRQoL.
In the present study the prevalence of CAD is more among males (86%) than females
(14%) and the average age of male patients is, 55.8 years (Rehab group) and 56 years
(Control group) years while that of females is 65 years (Rehab group 64.6 years (Control
group). Eaker, Chesebro, Sacks et al, 1993 reported that between the ages of 45 and 49, the
incidence of CAD in men is four times than that in women, by the age of 65 to 69 this ratio
declines to about 2 and by the age of 85, the incidence ratio is about 1. The onset of
symptomatic CAD is typically about 10 years earlier in men, but CAD incidences increases
rapidly after menopause. These differences at young age may be due to, at least in part, to the
protective effect of oestrogen. Although evidence suggests these numbers, in the current
study, the prevalence of CAD in men is about six times than that in women. This is in
accordance to a study conducted by Kasliwal, Kulshreshtha, Agrawal, Bansal & Trehan, 2006
who studied the prevalence of cardiovascular risk factors in Indian patients undergoing
CABG. The found that the average age of patients was 59.73 +/- 9.5 years, and among the
1000 patients studied 884 (88.4%) were males. Another study by Noeman, 2007 in Punjab,
India on 459 CAD patients showed that males were five times more affected than females.
Thus further research needs to be done to find out the gender differences in CAD patients in
India.
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56% of patients in rehab group and 52% of patients in the control group (average 54%) had
Body Mass Index (BMI) > 25 kg/m2. This is in accordance to the study by Kasliwal,
Kulshreshtha, Agrawal, Bansal & Trehan, 2006 wherein they found that 505/994 patients
(50.8%) had BMI > 25 kg/m2. The American Heart Association too, has listed obesity as one
of the nine major risk factors of CAD. The effect of obesity is accentuated in presence of
abdominal obesity. The waist circumference is a good, yet crude method to measure the
visceral adipose tissue (Boulay & Prud’hommey, 2001). Another study by Lemieux Pascot &
Couillard (2000) showed that visceral adipose tissue is associated with insulin resistance,
hyperinsulinemia, glucose intolerance, low HDL and hypertension. Thus, the achievement of
weight-loss and a decrease of abdominal fat in CAD patients may have substantial benefits on
the coronary risk profile (Despr´es, Lemieux & Prud’homme, 2001).
In the current study, both patients in the rehab group and the control group have
shown significant reduction in the BMI (1.15 and 0.684 respectively) however the reduction
in the rehab group is significantly more than the control group. Similarly decrease in waist
circumference was more in the rehab group (- 1.68 inches) than in the control group (-1.2
inches). The rehab group received nutritional counselling; their dietary intake was well
controlled throughout the 3 months. They all exercised 3 sessions per week, at 60-80% of
their HRmax and were given a home exercise programme too, while the control group did not
avail these facilities. This contributed greater weight loss in the rehab group compared to the
controls.
Hypertension was present in 50% of the patients. This is in contrast to the study done
by Kasliwal, Kulshreshtha, Agrawal, Bansal & Trehan, 2006 wherein they found 70.9% of
Indian patients who had undergone CABG were hypertensives. In the data by Waly et al
(1997) on American patients, hypertension was seen in 62.8% patients. In the study by Chiam
et al (2002) on South-Asians, hypertension was seen in 78.8% patients.
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Hypertension is believed to increase the risk for CAD both through direct injury to the
vascular endothelium and through adverse effects on the heart. The increased blood pressure
represents an increase in afterload, which in turn causes an increase in myocardial wall stress
and ultimately an increased myocardial oxygen demand (Brubaker, Kaminsky, L & Whaley
2002).
In patients with normal baseline blood pressure, both the control and rehab group
showed no significant decrease was seen in both systolic and diastolic pressures. (-2/-2, -1.7/1.7) while those with abnormal baseline values showed significant decrease, the rehab group
had more significant decrease than the control group (-16.4/10.7, -10.4/3). Note patients with
high blood pressure in both the groups were on anti-hypertensive medication.
Physical training has shown to improve flow dependent dilatation mediated through
increased endothelial release of nitric oxide. It also improves both basal endothelial nitric
oxide (NO) formation and agonist-mediated endothelium-dependent vasodilation of the
skeletal muscle vasculature (Hornig, Maier, Drexler 1996). Besides exercise training
decreases sympathetic drive and increases parasympathetic drive (Hornig, Maier, Drexler
1996). All this has favourable effects on the blood pressure.
Lipoprotein lipid profiles were significantly improved during the period of study in
both the groups. However, the magnitudes of favourable changes were more significant in the
rehab group. The results are summarized in the table below:
Table E: Change in Lipid Profile
Rehab Group

Control Group

Total Cholesterol (mg/dl)

- 30.3

- 20.2

Triglycerides (mg/dl)

- 20.6

- 12.8

LDL Cholesterol (mg/dl)

- 31.1

- 24.2

HDL Cholesterol (mg/dl)

+ 1.68

+ 0.28
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It is important to note that patients in both the groups were on lipid lowering drugs.

An abnormal lipid profile promotes atherogenesis by affecting the influx of lipids into the
vessel wall through injured or dysfunctional endothelium Brubaker, Kaminsky, L &
Whaley (2002).
The American Heart Association (2001) too, has listed dyslipidemia as one of the nine
major risk factors of CAD.
Direct comparison of prevalence of dyslipidemia reported in various studies is not
possible since different definitions of dyslipidemia have been used in different studies.
Besides the physicians did modify the lipid lowering drugs when necessary in patients of both
groups.
A more improved lipid profile seen in the rehab group could be partly because of a
better compliance to healthy lifestyle behaviours both in terms of exercise and nutrition.
The use of tobacco products, including smoking cigars or cigarettes and using
smokeless tobacco, is a major public health hazard. Cigarette smoking has both acute and
chronic effects on the cardiovascular system. Acutely, cigarette smoking accentuates risk for
cardiac events by elevating heart rate and blood pressure, thereby increasing myocardial
demand, reducing the oxygen carrying capacity of the blood, lowering the threshold for
cardiac arrhythmias, causing coronary artery vasospasm, and increasing platelet aggregation.
The chronic effects of cigarette smoking include decrease in HDL, oxidation of LDL-C,
increase in blood fibrogen levels, damage to vascular endothelium, and increase in blood
viscosity through polycythemia. Therefore it is important for patients to quit smoking
Brubaker, Kaminsky, L & Whaley (2002).
In this study, at baseline 68% of patients from rehab group and 64% in the control
group were smokers while after 3 months only 16% continued to smoke. The remaining had
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quit. In the control group after 3 months 28% of patients were smokers. The increased
number of quitters in the rehab group could be because of the effective counselling and
education that the rehab group received as a part of the comprehensive cardiac rehab
programme.
In this study 48% of patients had diabetes (26% control group, 22% rehab group).
This is in accordance to the study by Kasliwal, Kulshreshtha, Agrawal, Bansal & Trehan,
2006 in which Diabetes mellitus was present in 47.5% of patients. In the study by Chiam et al
also, equally high prevalence (45.7%) of diabetes was noted.
In contrast, most other studies involving western population have reported much
lower prevalence of diabetes. Nashef et al reported 20.3% prevalence of diabetes in 11731
European patients in EuroSCORE trial and Waly et al showed 23.7% prevalence of diabetes
in 1180 American patients and 32.4% prevalence in 290 Egyptian patients. Coronary Artery
Disease is a major complication of diabetes. The Rancho Bernardo Study followed 334 men
and women with Non Insulin Dependent Diabetes and 2173 men and women without
NIDDM., for 14 years. They found that the relative risk for CAD was 1.9 for diabetic men,
3.3 for diabetic women and 1 for all non diabetics. Chronic hyperglycemics results in a
number of complex vascular alterations that increase the risk for atherosclerosis and
thrombosis.
In this study, the change in the blood sugars from baseline to three months can be
summarized as follows:
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Table F: Change in Plasma Glucose Levels
Rehab Group

Control Group

Diabetics

22%

26%

Change in Fasting Blood Glucose (mg/dl)

31.2

20.6

Change in Post Prandial (mg/dl)

8

5.4

Non Diabetics

28%

24%

Change in Fasting Blood Glucose (mg/dl)

6.6

4.3

Change in Post Prandial (mg/dl)

30.7

20

A moderate intensity aerobic exercise programme at 50% maximal heart rate reserve,
4 days a week for 12 weeks has shown improvement in glucose tolerance and rate of insulinstimulated glucose disposal and an increase in skeletal muscle GLUT 4 levels. So, endurance
training and dietary modifications have favourable results on plasma glucose levels
(Guccione 2000) and therefore the reduction in the plasma glucose levels is more in the rehab
group than in the controls.
It is important to note that all the diabetics both rehab and control group were on
either insulin or oral hypoglycemics.
Exercise capacity as measured by the 6 Minute Walk Test was significantly improved
after 3 months of participation in cardiac rehabilitation. The 6 Minute Walk Distance (6
MWD) increased from 370.7 meters to 548.4 meters. The Heart Rate Walking Speed Index
(HRWSI) decreased from 1.9 units to 1.2 units indicating a true increase in aerobic fitness or
a corresponding decrease in cardiovascular strain for a given walking speed and not
improvement due to familiarization, motivation, or increased exertional tolerance
(Fredrickson, Ruff & Daly, 2007).
Significant improvements were seen in all the eight domains of health i.e. Physical
Health, Role Physical, General Health, Bodily Pain, Social Function, Role Emotional,
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Vitality and Mental Health in both the rehab and control group. However the improvement in
the rehab group was significantly more than the control group. This is in accordance
to a study done by Seki et al (2003) in which they studied the effects of comprehensive
cardiac rehabilitation on patients with Coronary Artery Disease (CAD) who have undergone
CABG or angioplasty or who are medically managed. Like in this study significant
improvements were seen in both the control and rehab groups but rehab group showed better
results when compared to the control group. This is in contrast to the results shown by Goss,
Epstein & Maynard (2002) who found that in 691 patients having undergone CABG, the
measurable benefits in self reported health status as evaluated by the SF 36, are achieved
from the revascularization procedure itself and not from rehab services as both the control
and rehab group showed similar results. However in this study significantly more
improvement in the rehab group when compared to the controls proves the favourable impact
of cardiac rehabilitation services on the health related quality of life.
Limitations of the study:
Since only those patients who have undergone CABG were included the present
study, the study does not provide information about prevalence of risk factors in Indian
patients with CAD as a whole. In the present study all patients were on statins, all diabetic
patients were on oral hypoglycemics or insulin and all patients with high blood pressure were
on anti- hypertensives. Therefore influence of cardiac rehabilitation alone on the lipid profile,
plasma glucose levels and blood pressure could not be studied. However, although these
patients were on medications, rehab group performed better than the control group
emphasizing the effectiveness of cardiac rehabilitation. The improvement in the exercise
capacity as measured by the 6 minute walk test could be measured only in the rehab group
and not the control group. Therefore the results could not be compared. However, a decrease
in the HRWSI indicates a true physiological improvement in the exercise capacity.
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Post CABG all patients have shown improvement in modifiable risk factors and
quality of life. However, those who attended a comprehensive cardiac rehabilitation
programme including exercise programme, extensive education on Coronary Artery Disease
(CAD) risk factors, nutritional counselling, yoga and meditation techniques have shown more
improvements than those who did not avail these facilities.
Thus from this study it can be concluded that a three month comprehensive cardiac
rehabilitation programme is effective in improving modifiable risk factors and quality of life
in Indian patients having undergone Coronary Artery Bypass Graft Surgery.
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Appendices

Appendix: A
Methods for Assessment and Classification of Body Mass Index (BMI) and
Waist Circumference:
Body Mass Index (BMI):
BMI assesses the body weight relative to height.
o Body weight is measured in kilograms to the nearest 0.1 kg.
o Height is measured in centimetres to the nearest 0.1 cm.
o Body mass index (BMI) is then calculated by dividing weight (kg) by height in m2
BMI=

Weight in kg.___
(Height in metre) 2

Classification of Overweight and Obesity by BMI:

Underweight
Normal
Overweight
Obesity,
Class
I
II
III

BMI (kg.m-2)
<18.5
18.5-24.9
25.0-29.9

30.0-34.9
35.0-39.9
>40

[From Expert Panel, Executive Summary of the clinical guidelines on the identification,
evaluation, and treatment of overweight and obesity in adults (1998).]
Waist Circumference:
Waist circumference is the distance around the natural waist (just above the navel). If the
BMI is greater than or equal to 25 kg/m2, the waist circumference should be less than 40
inches for a man and less than 35 inches for a woman.
[From Expert Panel, Executive Summary of the clinical guidelines on the identification,
evaluation, and treatment of overweight and obesity in adults (1998).]
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Appendix: B
Methods for Assessment and Classification of Resting Blood Pressure (BP):
1. Patient is seated quietly for at least 5 minutes in a chair with back support, with feet
on the floor and arm supported at heart level. Patients should refrain from smoking
cigarettes or ingesting caffeine during the 30 minutes preceding the measurement.
2. The cuff is wrapped firmly around the upper arm at heart level and aligned with
brachial artery.
3. The cuff size should be such that it encircles at least 80% of the upper arm.
4. The stethoscope bell is placed below the antecubital space over the brachial artery.
5. The cuff is inflated to a pressure 20 mm Hg above the first Korotkoff sound (found by
the palpatory method).
6. The pressure is then released slowly at the rate equal to 2-5 mm Hg per second.
7. Systolic BP is the point at which the first of two or more Korotkoff sound is heard
(phase 1) and diastolic BP is the point before the disappearance of Korotkoff sounds
(phase 5)
8. Two measurements are taken 2 minutes apart.

Classification of Blood Pressure:

BP Classification
Normal
Prehypertension
Stage 1
Hypertension
Stage 2
Hypertension

Systolic
BP
mmHg
<120
120-139

Diastolic
BP mmHg
<80
80-89

140-159

90-99

> 160

> 100

[From National High Blood Pressure Education Program. The Seventh Report of Joint
National Committee on Prevention, Detection, Evaluation and Treatment of High
Blood Pressure (JNC 7 2003)]
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Appendix: C
Methods for Assessment and Classification of Lipid Profile:
Lipid Profile:
Total plasma cholesterol (CHOL), triglyceride, low-density lipoprotein (LDL-CHOL), and
high-density lipoprotein (HDL-CHOL) will be measured according to the protocol followed
at the Asian Heart Hospital.
Adult Treatment Panel (ATP) III Classification of LDL, Total, HDL Cholesterol and
Triglycerides (mg. dl-1):
LDL-CHOL
<100
100-129
130-159
160-189
> 190
Total Cholesterol
<200
200-239
> 240
HDL-CHOL
<40
> 60
Triglycerides
< 150
150-199
200-499
> 500

Optimal
Near/Above
Optimal
Borderline High
High
Very High
Desirable
Borderline High
High
Low
High
Normal
Borderline High
High
Very High

[From National Cholesterol Education Program. Third Report of National Cholesterol
Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Panel III 2002)].
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Appendix: D
Methods for Assessment and Classification of Blood Glucose
Blood Glucose:
This was measured according to the protocol of the Asian Heart Hospital.
Classification:
Test and Blood Glucose Range

Diagnosis

Fasting Plasma Glucose Test
(FPG)
<100 mg/dl

Normal

100 to 125 mg/dl

Pre- diabetes

126 mg/dl or more

Diabetes Mellitus

Oral Glucose Tolerance Test
(OGTT)
<140 mg/dl

Normal

140-199 mg/dl

Pre- diabetes

200 mg/dl or more

Diabetes Mellitus

(American Heart Association; last updated: 2009)
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Appendix: E
Protocol of the Six-minute Walk Test in accordance to the American
Thoracic Society (2002):
I

The test will be performed at the Asian Heart Institute hallway.

II

The equipments used would be:
o

Stopwatch

o

Two small cones to mark the turnaround points at 30 meters distance.

o

A chair that can be easily moved along the walking course

o

Worksheets on a clipboard

o

The Borg’s RPE Scale

o

Polar Heart Rate monitor (As provided by the hospital)

o

Sphygmomanometer (As provided by the hospital)

III

PATIENT PREPARATION
o

Comfortable clothing and appropriate shoes for walking should be worn.

o

The patient’s usual medical regimen should be continued.

o

A light meal is acceptable before early morning or early afternoon tests.

o

Patients should not have exercised vigorously within 2 hours of beginning the

test.
IV

Measurements
o

A “warm-up” period before the test should not be performed.

o

The patient should sit at rest in a chair, located near the starting position, for at

least 10 minutes before the test starts. During this time, check for contraindications
(Relative contraindications include a resting heart rate of more than 120, a systolic
blood pressure of more than 180 mm Hg, and a diastolic blood pressure of more
than 100 mm Hg) measure pulse from the polar heart rate monitor and blood
pressure, and make sure that clothing and shoes are appropriate
o

Have the patient stand and rate their baseline overall fatigue using the Borg

scale

o

Set the lap counter to zero and the timer to 6 minutes. Assemble all necessary

equipment (lap counter, timer, clipboard, Borg Scale, worksheet) and move to the
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starting point
o

Instruction to the patient as follows:

“The object of this test is to walk as far as possible for 6 minutes. You will walk back and
forth in this hallway. Six minutes is a long time to walk, so you will be exerting yourself.
You will probably get out of breath or become exhausted. You are permitted to slow down, to
stop, and to rest as necessary. You may lean against the wall while resting, but resume
walking as soon as you are able. You will be walking back and forth around the cones. You
should pivot briskly around the cones and continue back the other way without hesitation.
Now I’m going to show you. Please watch the way I turn without hesitation.” Demonstrate by
walking one lap yourself. Walk and pivot around a cone briskly. “Are you ready to do that? I
am going to use this counter to keep track of the number of laps you complete. I will click it
each time you turn around at this starting line. Remember that the object is to walk AS FAR
AS POSSIBLE for 6 minutes, but don’t run or jog. Start now or whenever you are ready.
o Position the patient at the starting line. You should also stand near the starting line
during the test. Do not walk with the patient. As soon as the patient starts to walk, start
the timer.
o Do not talk to anyone during the walk. Use an even tone of voice when using the
standard phrases of encouragement. Watch the patient. Using the heart rate monitor,
pulse rate is recorded every minute. Do not get distracted and lose count of the laps.
Each time the participant returns to the starting line, click the lap counter once (or mark
the lap on the worksheet). Let the participant see you do it. Exaggerate the click using
body language, like using a stopwatch at a race.
After the first minute, tell the patient the following (in even tones): “You are doing well. You
have 5 minutes to go.”
When the timer shows 4 minutes remaining, tell the patient the following: “Keep up the good
work. You have 4 minutes to go.”
When the timer shows 3 minutes remaining, tell the patient the following: “You are doing
well. You are halfway done.”
When the timer shows 2 minutes remaining, tell the patient the following: “Keep up the good
work. You have only
2 minutes left.”
When the timer shows only 1 minute remaining, tell the patients: “You are doing well. You
112

have only 1 minute to go.”
Do not use other words of encouragement (or body language to speed up).
If the patient stops walking during the test and needs a rest, say this: “You can lean against
the wall if you would like; then continue walking whenever you feel able.” Do not stop the
timer. If the patient stops before the 6 minutes are up and refuses to continue (or you decide
that they should not continue), wheel the chair over for the patient to sit on, discontinue the
walk, and note on the worksheet the distance, the time stopped, and the reason for stopping
prematurely.
When the timer is 15 seconds from completion, say this:
“In a moment I’m going to tell you to stop. When I do, just stop right where you are and I
will come to you.”
When the timer rings (or buzzes), say this: “Stop!” Walk over to the patient. Consider taking
the chair if they look exhausted. Mark the spot where they stopped by placing a bean bag or a
piece of tape on the floor.
V

Post-test:
o Record the post-walk Borg fatigue levels and ask this: “What, if anything, kept
you from walking farther?”
o Using the heart rate monitor, pulse rate is recorded and then remove the
sensor.
o Record the blood pressure.
o Record the number of laps from the counter (or tick marks on the worksheet).
o Record the additional distance covered (the number of meters in the final
partial lap) using the markers on the wall as distance guides. Calculate the
total distance walked, rounding to the nearest meter, and record it on the
worksheet.

VI
VII

Congratulate the patient on good effort and offer a drink of water.
The Physiological Cost Index (PCI) of walking would be calculated as follows:
PCI = (Peak Heart Rate)/ (walking speed)

(Fredrickson, Ruff & Daly, 2007)
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Appendix F –

SF- 36 Questionnaire
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Appendix: H
Results: (SPSS Output Tables)
Body Mass Index:
BMI at Baseline and Post Three Months:

Change in BMI over Three Months:

137

Mann-Whitney Test

Waist Circumference:
Waist Circumference at Baseline and Post Three Months:

138

Change in Waist Circumference over Three Months:

139

Blood Pressure:
Blood Pressure (Normal) at Baseline and Post Three Months:

Wilcoxon Signed Ranks Test:

140

Change in Blood Pressure (Normal) over Three Months:

Mann-Whitney Test

141

Blood Pressure (Abnormal) at Baseline and Post Three Months:

142

Change in Blood Pressure (Abnormal) over Three Months:

Mann-Whitney Test

143

Plasma Glucose Levels: Fasting Blood Glucose
Fasting Blood Glucose (Normal) at Baseline and Post Three Months:

Change in Fasting Blood Glucose (Normal) over Three Months:

144

Fasting Blood Glucose (Abnormal) at Baseline and Post Three Months:

145

Change in Fasting Blood Glucose (Abnormal) over Three Months:

Mann-Whitney Test

146

Plasma Glucose Levels: Post Prandial Blood Glucose

Post Prandial Blood Glucose (Normal) at Baseline and Post Three Months

Change in Post Prandial Blood Glucose (Normal) over Three Months:

147

Post Prandial Blood Glucose (Abnormal) at Baseline and Post Three Months:

148

Change in Post Prandial Blood Glucose (Abnormal) over Three Months:

149

Lipid Profile
HDL Cholesterol:
HDL Cholesterol at Baseline and Post Three Months:

Change in HDL Cholesterol over Three Months:

150

Mann-Whitney Test

LDL Cholesterol:
LDL Cholesterol at Baseline and Post Three Months:

Wilcoxon Signed Ranks Test

151

LDL Cholesterol at Baseline and Post Three Months:

Wilcoxon Signed Ranks Test

Change in LDL Cholesterol over Three Months:

152

Mann-Whitney Test

Total Cholesterol:
Total Cholesterol at Baseline and Post Three Months (Rehab Group):

153

Wilcoxon Signed Ranks Test

Total Cholesterol at Baseline and Post Three Months (Control Group):

Wilcoxon Signed Ranks Test

154

Change in Total Cholesterol over Three Months:

Triglycerides:
Triglycerides at Baseline and Post Three Months (Rehab Group):

155

Wilcoxon Signed Ranks Test

Triglycerides at Baseline and Post Three Months (Control Group):

Wilcoxon Signed Ranks Test

156

Change in Triglycerides over Three Months:

157

6 Minute Walk Test
6 Minute Walk Distance and Heart Rate Walking Speed Index (HRWSI):
6 Minute Walk Distance and HRWSI at Baseline and Post Three Months:

Wilcoxon Signed Ranks Test

158

SF 36- Health Related Quality of Life
Physical Function:
Physical Function Score at Baseline and Post Three Months:

Change in Physical Function Score over Three Months:

159

Mann-Whitney Test

SF 36- Health Related Quality of Life
Role Physical:
Role Physical Score at Baseline and Post Three Months:

160

Change in Role Physical Score over Three Months:

Mann-Whitney Test

161

SF 36- Health Related Quality of Life
General Health:
General Health Score at Baseline and Post Three Months:

Wilcoxon Signed Ranks Test

Change in General Health Score over Three Months:

162

Mann-Whitney Test

SF 36- Health Related Quality of Life
Bodily Pain:

Bodily Pain Score at Baseline and Post Three Months:

163

Change in Bodily Pain Score over Three Months:

Mann-Whitney Test
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SF 36- Health Related Quality of Life
Mental Health:
Mental Health Score at Baseline and Post Three Months:

Wilcoxon Signed Ranks Test

Change in Mental Health Score over Three Months:

165

SF 36: Health Related Quality of Life
Role Emotional:
Role Emotional Score at Baseline and Post Three Months:

166

Wilcoxon Signed Ranks Test

Change in Role Emotional Score over Three Months:

Mann-Whitney Test
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SF 36- Health Related Quality of Life
Social Function:
Social Function Score at Baseline and Post Three Months:

Change in Social Function Score over Three Months:

168

Mann-Whitney Test

SF 36: Health Related Quality of Life
Vitality:
Vitality Score at Baseline and Post Three Months:

169

Change in Vitality Score over Three Months:

Mann-Whitney Test
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SF 36: Health Related Quality of Life
Physical Composite Score:

Physical Composite Score at Baseline and Post Three Months:

Change in Physical Composite Score over Three Months

171

Mann-Whitney Test

SF 36: Health Related Quality of Life
Mental Composite Score:

Mental Composite Score at Baseline and Post Three Months:

172

Change in Mental Composite Score over Three Months:

Mann-Whitney Test
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Appendix: I
General Assessment Form
Name:

Age:

Sex:

Diagnosis:

Date of Surgery:
Cardiac Rehabilitation (Yes/No):
Date of Assessment:

Date of Reassessment:
Tests

Baseline

3 Months

Body Mass Index (kg/m2)
Waist Circumference (cm)
Blood Pressure (mmHg)
Lipid Profile (mg/dl)
Total Cholesterol
LDL Cholesterol
HDL Cholesterol
Triglycerides
Blood Glucose (mg/dl)
Fasting Plasma Glucose Test
Oral Glucose Tolerance Test
Smoking Status (Yes/No)
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Appendix: J
Six Minute Walk Test:
Name:

Age:

Sex:

Date:

Weight:

Height:

Body Mass Index:

Blood Pressure:
Medications taken before the test (Dose and time):
Parameters

Baseline

End of Test

Time
Heart Rate
RPE (Borg's
Scale)

Stopped or paused before 6 minutes? No

Yes, reason: _______________

Other symptoms at end of exercise: angina, dizziness, breathlessness, hip, leg, or calf pain.
Number of laps: ____ (x 60 meters) + final partial lap: _____ meters =______
Total distance walked in 6 minutes: ______ meters
Speed (Distance/Time): _________ meters/second

Physiological Cost Index (PCI): ______________
PCI = (Peak Heart Rate) / (walking speed)
(This is in accordance to the American Society Guidelines 2002)
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Appendix : K
PARTICIPANT INFORMATION SHEET
Title of study
Effects of 3 months of cardiac rehabilitation program on risk factors and quality of life
You are being invited to take part in a research study. Before you decide, it is important for
you to understand why the research is being done and what it will involve. Please take time to
read the following information carefully, and discuss it with others if you wish. Ask the
research team if there is anything that is not clear or if you would like more information.
Take time to decide whether or not you wish to take part.
Thank you for reading this.
What is the purpose of the study?
Smoking, increased cholesterol and blood sugars, increased weight, increased blood pressure
and decreased physical activity all are risk factors associated with coronary heart disease.
Controlling these factors reduces the risk of future clinical events. Effective lifestyle
modification may also improve quality of life.
Therefore the aim of the study is to evaluate the effects of 3 months of comprehensive
cardiac rehabilitation programme on the risk factors and quality of life.
Why have I been chosen?
You have been chosen because you have undergone Coronary Artery Bypass Graft Surgery
(CABG) at the Asian Heart Institute, India. The study aims to assess the effectiveness of
cardiac rehabilitation in patients who have undergone CABG on modifiable risk factors and
health related quality of life. You’re aged between 50-70 years and this is the appropriate age
group for the study as well.
Do I have to take part?
It is up to you to decide whether or not to take part. If you decide to take part you will be
given this information sheet to keep and be asked to sign a consent form. If you decide to
take part you are still free to withdraw at any time and without giving a reason. A decision to
withdraw at any time, or a decision not to take part, will not affect the standard of care you
receive in any way.
What will happen to me if I take part?
If you decide to take part, you will be given this information sheet to keep and asked to sign
the consent form. This will give your consent for a researcher from the Centre for Exercise
and Nutrition Science at the University of Chester to use your data that is already available
with the Asian Heart Institute Research Team.
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What are the possible disadvantages and risks of taking part?
There are no disadvantages or risks foreseen in taking part in the study.
What are the possible benefits of taking part?
As a patient your experience does contribute to the development of the field of health care
especially cardiac rehabilitation in India. By taking part, you will be contributing to the
development of the service, which will hopefully benefit patients in the future in determining
the beneficial aspects of cardiac rehabilitation.
What if something goes wrong?
If you wish to complain or have any concerns about any aspect of the way you have been
approached or treated during the course of this study, please contact: Professor Sarah
Andrew, Dean of Faculty of Applied & Health Sciences, University of Chester – 00 44 1244
513055.
Will my taking part in the study be kept confidential?
All information which is collected about you during the course of the research will be kept
strictly confidential so that only the researcher carrying out the research will have access to
such information.
What will happen to the results of the research study?
The results will be written up into a report. Individuals who participate will not be identified
in any subsequent report or publication.
Who is organising and funding the research?
The Centre for Exercise and Nutrition Science, at the University of Chester will be involved
in organising and carrying out the study.
Who may I contact for further information?
If you would like more information about the research before you decide whether or not you
would be willing to take part, please contact:
Shraddha M Khialani
C/O Asian Heart Institute, Cardiac Rehabilitation Department, Bandra Kurla Complex,
Mumbai.
Telephone: 022-66986607
Thank you for your interest in this research.
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Appendix: L
PARTICIPANT INFORMATION SHEET
Title of study
Effects of cardiac rehabilitation programme on risk factors and quality of life
You are being invited to take part in a research study. Before you decide, it is important for
you to understand why the research is being done and what it will involve. Please take time to
read the following information carefully, and discuss it with others if you wish. Ask the
research team if there is anything that is not clear or if you would like more information.
Take time to decide whether or not you wish to take part.
Thank you for reading this.
What is the purpose of the study?
Smoking, increased cholesterol and blood sugars, increased weight, increased blood pressure
and decreased physical activity all are risk factors associated with coronary heart disease.
Controlling these factors reduces the risk of future clinical events. Effective lifestyle
modification may also improve quality of life.
Therefore the aim of the study is to evaluate the effects of 3 months of comprehensive
cardiac rehabilitation programme on the risk factors and quality of life. You, by yourself have
chosen not to participate in the cardiac rehabilitation services. I intend to study the changes in
the above mentioned parameters that you experience over 3 months and compare them with
individuals who undertake the cardiac rehabilitation services.
Why have I been chosen?
You have been chosen because you are a patient who has undergone Coronary Artery Bypass
Graft Surgery at the Asian Heart Institute, India and you meet the inclusion criteria of the
study.
Do I have to take part?
It is up to you to decide whether or not to take part. If you decide to take part you will be
given this information sheet to keep and be asked to sign a consent form. If you decide to
take part you are still free to withdraw at any time and without giving a reason. A decision to
withdraw at any time, or a decision not to take part, will not affect the standard of care you
receive in any way.
What will happen to me if I take part?
If you decide to take part, you will be given this information sheet to keep and asked to sign
the consent form. This will give your consent for a researcher from the Centre for Exercise
and Nutrition Science at the University of Chester to use your data that is already available
with the Asian Heart Institute Research Team.
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What are the possible disadvantages and risks of taking part?
There are no disadvantages or risks foreseen in taking part in the study.
What are the possible benefits of taking part?
As a patient your experience does contribute to the development of the field of health care
especially cardiac rehabilitation in India. By taking part, you will be contributing to the
development of the service, which will hopefully benefit patients in the future in determining
the beneficial aspects of cardiac rehabilitation.
What if something goes wrong?
If you wish to complain or have any concerns about any aspect of the way you have been
approached or treated during the course of this study, please contact: Professor Sarah
Andrew, Dean of Faculty of Applied & Health Sciences, University of Chester – 00 44 1244
513055.
Will my taking part in the study be kept confidential?
All information which is collected about you during the course of the research will be kept
strictly confidential so that only the researcher carrying out the research will have access to
such information.
What will happen to the results of the research study?
The results will be written up into a report for the commissioners of the research. Individuals
who participate will not be identified in any subsequent report or publication.
Who is organising and funding the research?
The Centre for Exercise and Nutrition Science, at the University of Chester will be involved
in organising and carrying out the study.
Who may I contact for further information?
If you would like more information about the research before you decide whether or not you
would be willing to take part, please contact:
Shraddha M Khialani
C/O Asian Heart Institute, Cardiac Rehabilitation Department, Bandra Kurla Complex,
Mumbai.
Telephone: 022-66986607
Thank you for your interest in this research.
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Appendix: M
CONSENT FORM
Title of Project: Effects of cardiac rehabilitation programme on risk factors and quality of
life.
Name of Researcher: Shraddha M Khialani
Please tick the box if you agree with the statement:

1 I confirm that I have read and understood the participant information sheet for the above-named study, and
. have had the opportunity to ask the lead researcher any questions.
2 I understand that my participation is voluntary, and that I am free to withdraw from participating in the
. study at any time, without giving any reason and without my rights being affected.
3 I agree to my information being used for the purposes of this research project.
.
4 I agree to take part in the above study.
.

Name of Participant

Date

Name of Person
Date
taking consent,
(If different from researcher)

Name of Researcher

Date

Signature

Signature

Signature

(1 for participant; 1 for researcher)
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Appendix- N

University of Chester
Faculty of Applied and Health Sciences
Research Ethics Committee
Ethical Approval Letter
(Page: 181)

Appendix: O

Asian Heart Institute
Approval Letter
(Page: 182)

