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INTRODUCTION

ABSTRACT

Objectives: Cardiac tertiary prevention programs intend to sup-
port the recovery course following coronary artery bypass graft-
ing (CABG). We investigated the effects of attendance at cardiac
rehabilitation (CR) programs following CABG on patients’ mor-
tality, morbidity and health related quality of life.

Methods: Eighty patients who underwent CABG were selected in
a way that half of them had attended a cardiac rehabilitation pro-
gram and the other half had not. Health related quality of life
(HRQoL) was measured using the Short Form 36 (SF-36) ques-
tionnaire at a mean of 23.4 months postoperatively. Severity of
cardiac symptoms on the basis of the New York Health Associa-
tion (NYHA), the occurrence of any neurological symptoms,
hospitalization and restoration of patients to their previous level
of performance in social activities were assessed after CABG sur-
gery.

Results: There were no deaths. There were no differences in post-
operative NYHA scores, neurological symptoms, and hospitaliza-
tion. Three of the eight health domains measured by SF-36,
namely general health (P = 0.010), physical function (P = 0.002),
and mental health
(P < 0.001), showed significantly better values for attendants than
non-attendants. Rehabilitation participants returned to their pre-
vious level of performance in social activities more than their con-
trol counterparts.

Conclusions: Higher general health scores (SF-36) were associated
with attendance at CR programs. The findings of this study pro-
vide rationale to consider a broader scope of physiological and
psychosocial parameters to predict outcomes of CABG surgery.
Keywords: Coronary artery bypass grafting, Cardiac rehabilita-
tion, Health related quality of life.
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exhibit improvements in health related quality of

Heart disease is one of the most common
causes of mortality and morbidity worldwide.'
Coronary artery bypass graft (CABG) surgery is a
frequently used cardiothoracic revascularization
method to treat coronary artery disease (CAD).**

In addition to physical impairments and ac-
tivity restrictions in the immediate postoperative
period, patients encounter some obstacles to

life (HRQoL) in the longer term.*?

Tertiary prevention programs generally con-
sist of the prevention of disease progression and
patient suffering after disease establishment.
These interventions aim to reduce the negative
impact of disease by restoring function and re-
ducing disease-related complications and there-
fore, include the rehabilitation of disabling con-
ditions.®
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Cardiac rehabilitation (CR) programs are in-
terventions aimed to reduce mortality and mor-
bidity of patients with ischemic heart diseases
through promoting a healthier lifestyle among
patients.® CR programs are used to restore,
maintain, or improve both physiologic and psy-
chosocial outcomes and finally the quality of life
in patients through a combination of exercise,
education and psychological support.” Although
some studies have investigated the effects of CR
on cardiac and biochemical parameters,*® there
are a few comparative studies on beneficial ef-
fects of CR on HRQoL in Iran.

Considering the poor participation in cardiac
rehabilitation programs in Iran, this study
prompted to investigate the effect of rehabilita-
tion on HRQoL approximately 2 years follow-
ing the CABG operation.

In this study, we report HRQoL, severity of
cardiac symptoms on the basis of the New York
Health Association (NYHA), the occurrence of
any neurological symptoms, hospitalization, and
restoration of patients' to their previous level of
performance in social activities after CABG
surgery. We examined the relation between
these variables and attendance or non-
attendance at CR programs following CABG.

METHODS

Study Design

This study has been approved by the local
ethics committee of Sina Cardiovascular Center
in Isfahan. All patients signed an informed con-
sent. Flow diagram of patient participation
through the study has been shown in figure 1.
This prospective observational study was part of
a larger study carried out in Sina Cardiovascular
Center from 2008. A random sample of 80 pa-
tients undergoing elective first time CABG was
selected in a way that half of them had attended
in a CR program (CR group) while the other
half had not (control group). Patient randomiza-
tion was done by a computer generated ran-
domization list with 20 consecutive balanced
blocks of two patients for each group.

To evaluate patients' quality of life, the Short
Form 36 (SF-36) questionnaire (Persian stan-
dard version) was completed for all patients at
an average time of 23.4 months afterward
CABG. The reliability and validity of the Per-
sian version of the SF-36 have been well estab-
lished.'® SF-36 is a thirty-six item scale that gen-
erates scores for eight items which can finally
establish physical and mental component sum-
mary scores. Physical component summary

192 patients undergoing elective first time CABG
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Figure 1. Flow diagram of patient participation through thedy
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score includes physical functioning, role limita-
tions due to physical health, bodily pain, and
self-perception of general health. Mental com-
ponent summary score includes vitality, social
functioning, role limitations due to emotional
problems, and mental health. SF-36 scores were
calculated according to the methods determined
by the authors of the questionnaire.'"'? A ques-
tionnaire was used to collect data on age, sex,
medical history and attendance in cardiac terti-
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were tested using Fisher exact or y* tests for
categorical variables and Student's t or Mann-
Whitney tests for continuous variables in SPSS
version 16 (SPSS Inc., Chicago, IL).

RESULTS

The response rate of the study patients was
100% and all the patients were alive. Baseline
characteristics of patients who participated in
CR vs. their individually matched controls are

ary prevention programs.

Patients in CR group were attended in a car-
diac tertiary prevention program 10.6 * 1 weeks
after operation at Isfahan Cardiac Research
Center. The program was at least eight weeks
long and consisted of exercise training and die-

presented in Table 1. There were no differences
in the pre-operative clinical factors between CR
and control groups.

Tablel. Patients' baseline characteristics
|

tary and psychological counseling. o CR Group control
Morbidity and mortality were assessed via Characteristic (n = 40) Group
telephone interviews approximately 23.4 * 1 (n = 40)
months after CABG. The interview was com- Age (years, mean + SD)  62.12+1.08 64.20+1.03
prised of questions related to the recurrence of ge%xo(krgrale/ female) 9((2252/152)) 1512(53%;)))
angina, subsequent cardiovascular associated History of hypertension 16 ( 4'0% ) 20 (50%)
hospitalization and/or contact with the health- Diabetes mallitus 19 (47.5%) 21 (52.5%)
care system such as emergency department. Previous M| 25 (62.5%) 20 (50%)
During this interview, participants were asked Professional status
about chest pain and shortness of breath on Employed 4 (10%) 5 (12.5%)
the basis of the NYHA, and the occurrence of Unemployed/Retired 36 (90%) 35 (87.5%)
any neurological symptoms representative of Coronary vessel disease
transient ischemic attack or stroke. Patients were (= ;0\0;0 ster;%s_l S) . 8 (20% 2 (5%
also questioned regarding their level of activity, >_3-(\e/sessesellzciesaesaese 35 (80(:’%) SE(S (go%% )

their employment status and their restoration to
previous level of performance in social activities
after surgery.

Ejection fraction 5452 +151 52.62+1.55

(mean + SD)

All data are numbers of patients (with percentages)
unless otherwise stated.

MI = myocardial infarction; CR= cardiac rehabilitat.

* Significant difference between groups (p < 0.05)

Statistical Analysis
Differences in the outcome variables of at-
tendance or non-attendance at CR programs

Table 2. The SF-36 scores obtained from cardiac rehabditgprogram attendants (CR group) compared to the

control group
. ________________________________________________________________________________________________________________________________________________________|]

CR group Control group
Self- perception of general health 64.84 +1.54 582 2.54*
Physical functioning 77.62 +1.42 68.50 + 2.44*
Role limitations due to physical health 64.37 £12.5 66.87 + 2.26
Mental health 71.75+0.69 64.32 + 1.28*
Role limitations due to emotional problems 85.83.35 89.16 + 3.01
Energy/ fatigue (vitality) 57.25+0.96 55.53+2.1
Social functioning 97.50 + 0.91 95.00+2.44
Bodily Pain 91.68+1.10 89.91 + 1.86

| |
*Significant difference between groups (P < 0.05)
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DISCUSSION

Based on the findings of this study, although
there was no difference in mortality and morbid-
ity (ischemic symptoms and NYHA functional
classes, occurrence of any neurological symp-
toms representative of transient ischemic attack
or stroke, and cardiovascular associated hospi-
talization) among the two groups, patients who
attended CR had higher postoperative self- per-
ception of general health, physical function and
mental health (Table 2). The CR program par-
ticipants had also returned to their previous level
of performance in society more than the control
group. Due to the present healthcare strategies
of decreased length of hospitalization for CABG
patients, healthcare providers are challenged to
provide interventions that will facilitate optimal
patient outcomes."

In agreement with the results of our study,
previous analyses of the effects of CR participa-
tion on patients' HRQoL after CABG, controlled
for clinical and demographic characteristics in a
multiple logistic models, have shown CR to be an
independent predictor of better HRQoL.'*™

Two systematic reviews that analyzed 48
randomized controlled trials reported a 20%
decrease in all-cause mortality and a 27% reduc-
tion in cardiac mortality in participants of CR
programs at two to five years after surgery.'>'
The improvement in general health status has
been observed five years after CABG.” It has
been demonstrated that patients who attended
CR recognized their health and overall life situa-
tion to be better than those who did not."”

There was no difference in the incidence or
severity of cardiac associated symptoms and
hospitalization between CR attendants and non-
attendants (Table 2), corroborating the results
from another study that investigated the impacts

of attendance at cardiac rehabilitation on the
outcomes after myocardial infarction.'®

Using the SF-36, several studies have found
improved physical functioning and increased
participation in activities'*** as indicators of
HRQoL improvement specifically 2 years after
CABG surgery without rehabilitation.”” Fur-
thermore, it has been shown that the categories
of behaviors affected by health are physical func-
tion, social function, emotional function, self-
perception of health, and well-being."

As Patients’ perceptions of their health despite
of the physical health, determine the likelihood of
their return to work after CABG,** it is conceiv-
able to observe that CR program participants had
returned to their previous level of performance in
society more than control group. This is another
imperative outcome related to rehabilitation.
Similar reports in the literature’®*” have shown
that more rehabilitation participants returned to
work and fewer dropped out afterwards.

In conclusion, while rehabilitation partici-
pants are not healthier than their control coun-
terparts, they appear to have a better viewpoint
of their health problems and are thus able to
cope better. These findings are comparable with
the results of above mentioned randomized stud-
ies reporting better self-perception of health
status and overall life situation among post-
CABG patients who participated in cardiac re-
habilitation programs.

Although the results of current observational
study should be interpreted with caution, and
also considering that self-selection of patients
participating in CR programs may be redolent of
their better motivation, the improved HRQoL of
patients who participated in CR after CABG can
be interpreted as evidence of the positive effects
of such programs.

Table3. The comparison of mortality items and return teviwus level of performance in social activity beamcar-
diac rehabilitation participants (CR group) andtcolngroup

_________________________________________________________________________________________________________________________________________|
CR Group Control Group

NYHA: functional class

| 25 (62.5%) 29 (72.5%)

Il 14 (35%) 11 (27.5%)
11 1 (2.5%) 0

v 0 0
Return to previous level of performancein social activities* 39 (97.5%) 32 (80%)
Hospitalization 3 (7.5%) 3 (7.5%)
Neurological symptoms 0 1 (2.5%)

*Significant difference between groups (p < 0.05) NYHA: NewYork Health Association
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