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DETERMINING THE POTENCY OF CARDIAC
REHABILITATION PHASE- 1l IN CVD PATIENTS
WITH CO-MORBIDITIES

ABSTRACT

Globally, cardiovascular disease is a leading cause of mortality and
it is estimated that CVD is a cause of approximately 29.6% of all the
deaths worldwide. According to a research published in 2015 in
American journal of Cardiology it is a fime to “rebrand and reinvigo-
rate” the cardiac rehabilitation program as the existing program
appears to be neither financially practicable nor maintainable
mainly due to affordability barriers. A Quasi experimental study was
conducted on 40 participants whom were diagnosed with cardio-
vascular disease with comorbidities (diabetes mellitus and dyslipid-
emia). Participants were asked to enroll in phase-ll cardiac rehabili-
fation program on the recommendation of the cardiologist and
were given infervention based on the guideline of American
College of Sports medicine. Six weeks of supervised exercise proto-
col was conducted and its dosage was measured via Frequency,
Intensity, Time and Type (FITT) protocol. While for determining the
potency of phase-Ill Cardiac Rehabilitation program assessment of
the outcome measures were made after every sessions and the
results obtained from the assessment had revealed that for a CVD
patients with diabetes 24 hours of exercise which would be
performed for not less than four weeks provides a maximal result
which carried on for further two weeks whereas for CVD patients
with Dyslipidemia 20 hours of exercise had provided a desired result
carried on for the remaining weeks. The study concluded that
exercises based cardiac rehabilitation had a significant impact in
improving the patient condition where a six week of training proto-
col improves the outcome measures included in the study.
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INTRODUCTION

Globally, cardiovascular disease is a leading cause
of mortality and it is estimated that CVD is a cause
of approximately 29.6% of all the deaths world-
wide'. Cardivascular diseases is a group of disease
that includes both Coronary artery disease and
coronary heart disease?. The prevalence and the
incidence of the disease increased with age and
has an adverse overall prognosis with 45% of mortal-
ity rate after diagnosis within 5 years®. Although the
incidence of the disease decreased over time in
developed countries, indeed still it is a leading
cause of deaths among adults in low and middle
income counfries®. With the advancement in the
health care system during the last two decades the
live expectancy of the people around the globe
has been increased® along with the increase in the
number of people living with symptomatic coronary
heart disease®. According to the guidelines provid-
ed by European Society of Cardiology in 2016, man-
agement of cardiovascular disease can be
achieved by incorporating basic life style modifica-
tion like physical activity, cessation of smoking and
healthy diet’. According to American College of
Cardiology, 2016 exercise based rehabilitation
program provides a multi-dimensional intervention-
al strategy towards improving the prognosis of
CVD8. The importance of exercise based interven-
tional strategies for cardio vascular fitness can be
estimated from the fact that it's efficacy has been
established well over 25 years ago?, and now the
fime has arrived where the researcher should look
towards introducing an exercises based approach
which can full fill the demands of those patients
whom due to some reasons like socioeconomics
conditions, poor health care facilities and huge
financial effects unable to complete recommend-
ed supervised exercises seesions'. Recently
numbers of international societies on cardiology like
European Society of Cardiology, American college
of cardiology, World Health Organization etc. has
emphasized on cost effectiveness of prevention
strategies for cardiovascular disease and recom-
mended for measures aimed to promote healthy
life style changes at the general population level'.
The existing protocol of cardiovascular rehabilita-
fion as per the guideline of American college of
Sports Medicine comprises of four phases where
phase Il which is also called as the transitional phase
comprises of 10 to 12 weeks of supervised exercises
sessions which mainly emphasized on functional
improvement and patient education'. This phase
has extreme importance because it is based on risk
stratification and life style modification’.

Cardiac Rehabilitation as evident from multiple
previous studies is effective in reducing mortality
rate of approximately 20%' still the enroliment rate
in the program is very low which is mainly because
of huge financial burden incurred by enrolling into
the program'®. Other factors that causes low rate of

enroliment includes lack of unified method for refer-
ral, communication gap among rehabilitation
teams, patients and Cardiac rehabilitation facilities,
lack of awareness related to cardiac rehabilitation
among the population and lastly limited access of
patients to cardiac rehabilitation facilities. As
highlighted in the American Heart Association
science recommendations efforts must be made to
systematically increase participation in Cardiac
Rehabilitation by: 1) escalating research based
cardiac rehabilitation program 2) patient and
family education 3) Educating health care provid-
ers 4) reducing specific barriers to referral and
participation in cardiac rehabilitation that atftributes
to patients, physician and community 5) promoting
better understanding of cardiac rehabilitation
program 6é) making cardiac rehabilitation program
cost and time effective 7) expanding the spectfrum
of responsibilities of physical therapist, nurses, physi-
cian and families of patients 8) introducing a
concept of rehabilitation teams in hospitals and
health care setups 9) increasing the effectiveness of
the program through infroducing the concept of
secondary prevention treatment option and the
management of the chronic disease and lastly 10)
elimination of a general concept that Cardiac
rehabilitation program is less effective in compari-
son to pharmacological management of cardiac
problem. Thus making cardiac rehabilitation as an
essential part of Cardio Vascular Disease manage-
ment and prevention (primary and Secondary).
According to a research published in 2015 in Ameri-
can journal of Cardiology it is a time to “rebrand
and reinvigorate” the cardiac rehabilitation
program as the existing program appears to be
neither financially practicable nor maintainable
mainly due to affordability barriers'é. This provides
for infroducing a tailored physical therapy rehabili-
tation program which should comprise of practicing
skills and activities that enable patients to utilize
their general or strength endurance in motor activi-
ties, aerobic interval and endurance training,
strength endurance training (inspiratory muscle
fraining and peripheral muscle training), practicing
functions activities, and training to reduce cardio-
vascular risk factors. Hence the present study is to
identify the potency of phase-ll cardiac rehabilita-
fion program on cardiovascular disease patients
with different comorbidities.

METHODOLOGY

A Quasi experimental study was conducted on 40
participants, diagnosed with  cardiovascular
disease with comorbidities (diabetes mellitus and
dyslipidemia). Participants were asked to enroll in
phase-ll cardiac rehabilitation program on the
recommendation of the cardiologist and were
given intervention based on the guideline of Ameri-
can College of Sports medicine'. Six weeks of
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supervised exercise protocol was conducted and its
dosage was measured via Frequency, Intensity,
Time and Type (FITT) protocol. Frequency of exercise
was 5 days/week; Intensity was measured by using
Karvonean formula initially the intensity was kept at
40% of MHR which was gradually increase upto 70%
depending on the ability of patients to perform,
fime was 40- 50 minutes per session and type of
exercise includes treadmill and cycling. For the
purpose of determining the potency of exercise
program each session of exercise was estimated to
be equal to one hour and the outcome measures
were estimated before and after every session of
exercise for the period of six weeks of conditioning.
The patients were divided into two groups on the
basis of their comorbidities. Patients with CVD and
Diabetes mellitus were recruited in group A and
CVD with dyslipidemia were recruited in group B.
The interventional strategies for both the group
were same and the outcome measures were
recorded via Ankle Brachial Index’®, Six Minute Walk
Test (6MWT)"Y and Walking Impairment Question-
naire (WIQ)?. To effectively calculate the impact of
prescribed exercises regime daily exercise session
fime was notice and the outcome measures were
taken before and after every exercise session. All
the participants were asked to complete the 6
weeks of exercise protocol.

Exercise Termination Criteria

The exercise session was prematurely been termi-
nated on the existence of one of the following
conditions.

¢ Blood saturation level less than 90;

* Borg rate of perceived exertion>7;

* Any sign of Arrhythmia;

¢ Bradicardia;

¢ Tachycardia and

¢ On the request of the participants

Inclusion and Exclusion Criteria
Inclusion Criteria

* Age 18-75 years?!

e Left ventricular ejection fraction >30%
e Coronary Vascular Disease??23

* Ability to perform Exercise?*2

Exclusion Criteria?'

* Uncontrolled Afrial or Ventricular tachyarrhythmia
o Atrial Fibrillation

* Moderate to Severe Valvular Disease

¢ Pericarditis

¢ Anemia

¢ Renal Disease

e Cor-pulmonale

¢ COPD

Ethical Considerations?*

Ethical considerations were made according to
guidelines provided under Belmont report for
human subjects. The data provided by the partici-
pants were kept confidential; consent was taken
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prior to the recruitment of the participants and was
given opportunity fo ask any question before,
during and after the completion of the study.

RESULTS

The conditioning was done for a period of six weeks
according to the guideline provided by American
College of Sports Medicine (ACSM). The demo-
graphic information shows that the mean age of
the participants was 60 years whereas the gender
wise distribution shows more male participants than
female as shown in figure.1

Fig.1 Gender

E Female mMale

To exclude the effects of age related biasness on
the outcome measure the participants were evalu-
ated on the basis of their age. The age wise distribu-
tion of the participants was shown in figure 2.

The effects of phase Il cardiac rehabilitation signifi-
cantly improves the outcome measures, Ankle
Brachial Index of the participants improves in both

Fig.2 A
ge
20
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5
0
45-55 | 56-65 | 66-75
Bl Frequency 16 11 13

the group p<0.05.The mean ABI of the participants
in Group A and B was 0.7 and 0.84 which improved
to 1.04 and 1.05 respectively. (Fig. 3)
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Fig3 1
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Similar effects were also noticed on Six Minute walk
fest and Walking impairment questionnaire where
conditioning of six weeks had provided significant in
improving the distance covered by the participants
during six minute walk test and on walking impair-
ment questionnaire p<0.05. (Figure 4)

700
600
500
400
300
200
100

0

Diabetes

Dyslipidemia
375.6 365
394.1 | 747.5

M Pre
W Post

343.6 347
383.5 | 739.5

Table 1-*WIQ scores were multiplied by 10 for the
purpose of better understanding for figure 4

To identify the impact of age on the outcome mea-
sures Pearson coefficient of correlation was deter-
mined which revealed no relationship between

Table 1
Diabetes Dyslipidemia
Hours
of
Exercise | ABI BMWT | WIQ ABI BMWT | WIQ
3 0.7 343.6 347 | 0.24 375.6 36.5
6 0.7 3469 405 | 0.96 378 35
9| 08| 3508 a5 1 380 40
12 0.9 360 49 | 1.02 385.5 44.5
15 1| 3758 | 555 | 1.02 328 50
18 | 1.02 320.2 608 | 1.04 320 | 60.85
21 | 1.03 3335 70.8 | 1.05 394.1 75
24 | 1.04 383.5 | 7395 | 1.05 394.1 75
27 | 1.04 3835 | 7395 | 105 394.1 75
30 | 104 | 3835 | 7395 | 1.05 | 3941 75

age and the outcome measures i.e. ABL,6MWT and
WIQ (R=0.12,0.49 & 0.028 respectively) which further
confirm that age of the participants had no direct
impact on the outcome measures use in this study.
Moreover it was also revealed that no relationship
was exist between 6MWT and WIQ (R=0.15) which
may be due fo the fact that WIQ was subjective
approach of assessment whereas SMWT had objec-
five approach.

While for defermining the potency of phase-Il Cardi-
ac Rehabilitation program assessment of the
outcome measures were made after every sessions
and the results obtained from the assessment had
revealed that for a CVD patients with diabetes 24
hours of exercise which would be performed for not
less than four weeks provides a maximal result which
carried on for further two weeks whereas for CVD
patients with Dyslipidemia 20 hours of exercise had
provided a desired result which also carried on for
the remaining weeks. The hour wise description was
illustrated in Table 1

The hour wise distribution of the outcome measures
as shown in Table 1 revealed that the impact of
phase-ll cardiac rehabilitation was more prompt in
cardiovascular disease patients having Dyslipid-
emia as comorbidity than from among the patients
having diabetes mellitus. The result obtained from
the study clearly identifies that among dyslipidemia
patfient the maximum improvement in all the three
outcome measures i.e. Ankle Brachial Index (ABI),
Six Minute Walk Test (6MWT) and Walking Impair-
ment Questionnaire (WIQ) were obtained after 18
hours of exercise (3rd week of rehabilitation session)
whereas among the group of patfients having
diabetes with Cardiovascular disease the maximum
impact on the outcome measures were achieved
after 21 hours of exercise which make it a 4th week
of rehabilitafion session. Moreover the result
obtained from the study also revealed that a condi-
fioning of six weeks of exercise session did not
improve outcome measure any further once the
maximum effects of the exercises were achieved.

DISCUSSION

The result provided significant evidence in favor of
Phase-ll cardiac rehabilitation program where the
conditioning exercises based on the guidelines of
American College of Sports medicine improved the
outcome measure of the participants in both the
groups. For the purpose of quantifying the dosage
of exercise in both the group Frequency, Intensity,
Time and Type protocol was used. The demograph-
ic details had revealed that more male were
enrolled in the rehabilitation program than females,
because females may due to extensive fraining
program and lack of transportation facilities avail-
able for them were less interested in enrolling them-
selves. Moreover it was also notficed that female
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may not consider rehabilitation worth important to
get themselves enrolled the findings was in accor-
dance to the study conducted by Pattanshefty et
al in 2016 who highlighted that 72.78% of the
females diagnosed with cardiovascular disease
were not aftending the cardiac rehabilitation
program for which inconvenient location, followed
by financial burden and transportation difficulty
were the top three barriers identified by them from
among the list of eleven different barriers'?. The
same study had also revealed that 23.85% of the
participants believed that the program was too
much expensive to be worth enrolling, making it a
second most barrier after inconvenient location
(34.4%). The result of the study conducted by Acht-
fien et al 2015 had provided result in favor of the
present study, according fo Achftien exercise
based cardiac rehabilitation improves endurance
and health related quality of life among heart
failure patients?®. Moreover, it was also highlighted
that cardiac rehabilitation program should be
designed according to the need based approach
in which the preference must be given fo the
patients limitations established during the assess-
ment procedure. Sandesera at al conducted a
study in 2015 had also concluded the similar
findings regarding the current exercises base rehao-
bilitation program which was furned out fo be less
effective in ferm of patient priority because of the
barriers like financial feasibility, duration and limited
referrals making the program less viable and
sustainable in the long run and recommended to
‘rebrand and reinvigorate' the fraining program
that would be financially feasible, cost-effective
and to be designed according to the need of the
individual'é. Guidelines of the European Society of
Cardiology had also emphasized on designing an
exercise profocol that would be according to the
need of individual and should met the requirement
of the patients need in term of financial viability?2.
Keeping on record the recommendations and the
guidelines provided by different international orgo-
nization the present study was designed to deter-
mine the cutoff point on which the maximal benefit
was attained so that the program could be tailored
up to the level where the patients get maximal
benefit within the limited duration. The study
provide a significant evidence in favor of different
international guidelines which had greatly emphao-
sized on the patient need approach for cardiac
rehabilitation. However, study had some limitations,
the study was first of its type in Pakistan where
adequate facilities for cardiac rehabilitation were
not readily available for all and it was therefore a
sample size of only 40 patients were collected,
moreover due to poor health care facilities and
lack of infrastructure the data was collected only
from single tertiary care hospital and no account
were given to the patients enrolled in different other
tertiary care hospitals of the city. Lastly, the pool
effects of the outcome measures were analyzed
and the effects of fraining session on individual
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bases were not discussed in detail. Hence, more
researches were required in this regards with large
sample size and from the people of different striate
of the society so that a conclusive proof can be
obtained regarding the tailoring of the exercise
program according to individuals need.

CONCLUSION

The study concluded that exercises based cardiac
rehabilitation had a significant impact in improving
the patient condition where a six week of training
protocol improves the outcome measures included
in the study. However, according to the recent
guidelines of different international societies which
has emphasized on tailoring the cardiac rehab
program according to the needs of patients so that
maximum number of people can be brought within
the sphere of rehabilitation the current study was
designed and the potency of cardiac rehabilito-
fion phase Il was determined and it was found that
20-25 hours of supervised exercise program which
should be performed in not less than four weeks
provides a maximal effects that could be achieved
after 12 weeks of recommended program.
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