Effects of a Cardiac Rehabilitation Program on Perceived Self-Efficacy
and Physical Fitness among Thais with Coronary Artery Bypass Graft:

A Quasi-Experimental Study.

Thanchanok Noopiam, Piyawan Pokpalagon,* Suchira Chaiviboontham, Thumrong Kongkreangkrai

Abstract: Cardiac rehabilitation is vital for people following cardiac surgery. Despite the proven
benefits of cardiac rehabilitation, there is limited research integrating self-efficacy theory into
cardiac rehabilitation programs. This quasi-experimental study aimed to evaluate the effects of
such a program on perceived self-efficacy and physical fitness among Thais post-coronary
artery bypass graft surgery. The sample comprised 40 participants. Firstly, the experiment group
(n = 20) was recruited according to the criteria and participated in a clinical phase of the program.
Then, the control group (n = 20,) who received only usual care, were recruited and followed up till
the day of discharge, the same as the experimental group. Instruments for data collection were
the Perceived Self-Efficacy Questionnaire; physical fitness was measured via the Six-minute
Walk Test and maximal oxygen consumption. The data were analyzed using descriptive
statistics, chi-square, and independent t-test.

The results showed that on the day of hospital discharge, the participants in the experimental
group had perceived self-efficacy and physical fitness (the six-minute walk distance and
the maximum oxygen consumption rate) significantly higher than the control group. These findings
indicate that the Cardiac Rehabilitation Program effectively enhances perceived self-efficacy
and physical fitness among Thais with post-coronary artery bypass graft surgery. Nurses can
use this program in clinical practice among people with post-coronary artery bypass graft
surgery. However, further testing with multi-settings, long-term follow-up, and the use of eHealth
is required before it can be widely used.
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Effects of a Cardiac Rehabilitation Program on Perceived Self-Efficacy

Introduction

Cardiovascular diseases (CVDs) have been a
significant public health problem and the leading cause
of death at the global level for the last 20 years.' CVDs
are now killing more people than ever before. An estimated
20.5 million people died of CVDs in 2021, considered
one-third of the global deaths.” The world’s biggestkiller
is ischaemic heart disease (IHD), responsible for 1 3%
of total deaths from all causes.’ The number of deaths
from IHD has increased by more than 2.7 million since
2000 t0 9.1 million in 2021.% In upper-middle-income
countries, deaths from IHD have increased by more than
1.4 million in 2021, the second largest rise in terms
of absolute number of deaths from this cause.® In Thailand,
IHD is also the leading cause of death, with the mortality
rate increasing from 31.78 to 35.07 between
2018-2022."

Coronary artery bypass graft (CABG) is the gold
standard and effective treatment for obstructive coronary
artery disease (CAD)), especially in people whose coronary
arteries cannot be opened and are enlarged by other
treatments. The surgery aims to help people recover
from chest pain, live longer, and have a better quality
of life. CABG uses an artery or vein to make a bypass
by connecting the aorta to the lower coronary artery so
that the bypass facilitates blood flow to the ischemic heart
muscle.”® According to the current situation regarding
illness, the number of people needing surgery increases
yearly. In Thailand, the Thai Society of Thoracic Surgeons
reported that the number of people undergoing CABG
increases yearly. In 2021-2023, people received
CABG 5,932, 6,942, and 7,829, respectively.”

Conventional CABG is a highly effective treatment
for coronary artery disease. However, complications and
mortality may be risky.® Common early-stage complications
after surgery include lung deflation and pleural effusion,
arrhythmia, surgical wound pain, bleeding, nervous
system complications, infected surgical wounds, and

9,10

acute kidney failure.” " Another concern is stiffness

from prolonged bed rest. Such complications cause
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people to stay in the hospital longer and consequently
increase expenses for medical treatment.>"°

Cardiac rehabilitation (CR) is a program
composed of exercise training, physical activity
promotion, health education, cardiovascular risk
management, and psychological support to improve
outcomes for cardiovascular patients.'" Rehabilitation
gives people a good increase in physical activity and
mobility. Consequently, they can return to normal daily

life as quickly as possible."*"®

Despite evidence of
cardiac rehabilitation’s benefits and strong guideline
recommendations, only 5-50% of people with cardiac
disease receive rehabilitation.'’ Several barriers
contribute to this low participation rate, such as limited
availability of programs, lack of perceived need or
motivation, and logistical challenges like travel

. 14,15
distance and cost.

Previous studies have emphasized
the importance of self-efficacy in CR. Interventions
aimed at increasing self-efficacy have shown positive
effects on maintaining health behaviors.'® However,
integrating the self-efficacy theory into CR programs
and its direct impact on people’s outcomes is limited."®
Therefore, this study developed a rehabilitation
program using the integrated conceptual framework
of Bandura’s self-efficacy theory and CR guidelines
to promote perceived self-efficacy and physical fitness
among PW-post CABG.

Literature Review and Conceptual
Framework

The clinical phase of cardiac rehabilitation
(CR), which occurs after surgery while the patient is
still in the hospital, is crucial nursing care to prevent
various complications and expedite recovery.'” The
rehabilitation process starts with evaluating patients’
physical capabilities and motivation to tolerate
rehabilitation. Nurses might begin by guiding the
patient with gentle exercises in bed or at the bedside,

focusing on improving their range of motion and
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activities of daily living, and educating them on avoiding
excessive stress.'® People should receive systematic
CR, beginning with evaluating their physical readiness
and monitoring abnormalities that may occur during
and after performing recovery activities. Then, healthcare
providers gradually adjust the patient’s recovery
activities, requiring low to high energy levels to prevent
heart function overload from passive mobilization to
amore active range of motion and resistance exercises. "’
Cardiac rehabilitation for people following conventional
CABG involves providing education, guidance, and
instruction on various activities, such as breathing
exercises and muscle, joint, and overall body strength
training. Rehabilitation helps people significantly
increase their physical activity and mobility, allowing
them to return to their normal daily lives as soon as
possible.”” The meta-analysis reveals that engaging
in CR significantly benefits individuals with CAD
undergoing contemporary medical treatments.
Specifically, it demonstrates a marked reduction in
cardiovascular mortality rates, decreased recurrent
cardiac events, and fewer hospitalizations. Furthermore,
this analysis highlights the positive impact of CR on
health-related quality of life and its cost-effectiveness.”"
A strong evidence base supports CR as an effective
and cost-efficient treatment for people with acute
coronary syndrome and after coronary revascularization.
However, to perform those physical activities, these
people must be confident to do them. Therefore,
encouraging individuals to continue these activities
and providing instruction on performing rehabilitation
exercises properly is crucial.

The conceptual framework of Bandura’s
self-efficacy theory”” was used to develop a program
to promote CR in people after conventional CABG to
increase their self-efficacy in their physical rehabilitation.
This self-efficacy includes the ability to do various activities,
consisting of four components: mastery experiences,
vicarious experiences, verbal persuasion, and physiological
and emotional states. Our CR program is intended to
help people recognize their abilities and perform
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rehabilitation activities confidently with expected

better outcomes.

Study Aim and Hypothesis

This study aimed to test the effects of the CR
program on perceived self-efficacy and physical fitness
(the six-minute walk distance and the maximum oxygen
consumption rate) among people with post-CABG
(PW-post CABG) with the following hypothesis: people
with PW-post CABG in the experimental group
receiving the cardiac rehabilitation program would
have mean scores on perceived self-efficacy and physical
fitness higher than those in the control group received

only usual care at the day of hospital discharge.

Methods

Design: A quasi-experimental design was used.
This report follows the Transparent Reporting of
Evaluation with Non-randomized Designs (TREND)
checklist as a guideline.

Sample and Setting: The participants consisted
of people with coronary artery disease (PW-CAD)
who were treated for the first time with conventional
CABG. These PW-CAD had appointments for CABG
in advance (elective surgery). They were admitted to
the cardiac and thoracic surgery intensive care unit,
surgery ward, and special-private-room ward of a
tertiary-level hospital in southern Thailand.

Eligibility criteria included PW-CAD aged
18-80 years. If aged over 60 years, they must have passed
the cognitive functional test measured with the Six Item
Cognitive Impairment Test: 6CIT.** Additionally,
participants needed to be conscious and orientated to
date, time, place, and person, could communicate and
understand the Thai language, have no limitations in
moving the body and walking, did not have a disease
or disability that affected performing CR activities and
were in the New York Heart Association (NYHA)**
functional class at the 1%-3" level before surgery.
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Participants were excluded if their endotracheal tube
was not removed within three days after the surgery,
had severe complications after surgery, such as severe
arrhythmia or a nervous system disorder, underwent
reoperation to correct complications or abnormalities,
had a cardiac arrest while being treated in the hospital,
or had a disease or condition that affected CR.

The sample size was adequately calculated
using the G*Power program.”® Based on power analysis
and effect size determinations,”® the required sample
size was established at 40 participants. This determination
was made with a one-tailed significance level of 0.05,
a power of 0.80, and an effect size of 0.82, derived
from prior research.?® To account for an attrition rate
of 10% during the trial, the total cohort size needed
for this study was 44. Participants who met the
inclusion criteria were recruited through convenience
sampling; the first 22 were assigned to the experimental
group and completed the CR Program, and the latter
22 were in the control group.

Ethical Considerations: The study was approved
by the Institutional Review Board of the Faculty of
Medicine Ramathibodi Hospital, Mahidol University
(Approval No. COA. MURA2022/54), and the
studied hospital (Approval No. ID 003/02-2565).
All participants were informed of the study’s objectives
and procedures and completed written consent forms.
They were assured of confidentiality and their right to
withdraw at any time. Each participant was assigned
a unique number code to protect their anonymity, and
personal information was kept secure. The results were
presented in general terms to maintain privacy while
sharing the findings.

Research Instruments: Three instruments were
used for screening, three for data collection, and the CR
intervention program.

Instruments for screening:

1. The Six-Item Cognitive Impairment Test
(6CIT), developed by Brooke and Bullock,” was
translated into Thai by Aree-Ue and Youngcharoen.>
The 6CIT was used to screen the cognitive impairment
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of people over 60 years prior to the study.”® The 6 CIT
comprises six items that are categorized into three
aspects: surrounding circumstance perception [3
items], attention [2 items], and memory [1 item]. Each
item is scored on a scale from O to 10.?° The total score
ranges from O to 28 points. A score that exceeds 7
indicates an elevated risk of developing cognitive
impairment.?® Upon its translation into the Thai
language, the 6CIT underwent rigorous testing to
establish its reliability and validity. Notably, the
content validity index for scales (S-CVI) and item
validity context (1I-CVI) of 1 were reported as good.
The instrument’s concurrent validity was measured
against the established Mini-Cog test, resulting in an
acceptable correlation (rs = - 0.42, p < 0.001).* The
stability of the measure was further confirmed through
test-retest reliability, which demonstrated a significant
positive correlation over two weeks, indicating that
the assessment produces consistent results when
administered at different times.”®

2. A Physical Readiness Assessment Form
was developed by the PI to assess physical readiness
before performing CR activities. This questionnaire
was reviewed by five experts, including a cardiothoracic
surgeon, two nursing professors, a clinical nurse specialist,
and a physical therapist. After receiving content verification
from the experts, it would be considered per-item based
on their feedback. There were nine criteria to be evaluated
as follows (If all criteria were met, the participants were
ready to perform CR):

i.  Blood pressure (BP): Should meet both
SBP and DBP criteria—SBP < 160 mmHg and DBP
<110 mmHg;

ii. Blood pressure (BP) < 20 mmHg lower
than usual when changing from a lying position to a sitting
position or from a sitting position to a standing position;

iii. Heart rate (HR) < 100 bpm;

iv. No cardiac arrhythmia (from the EKG
monitor): If there is no monitor, the exercise therapist
(nurse) uses the pulse rate from palpation;
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v. Blood oxygen saturation (O2 saturation)
> 95 %;

vi. Tiredness level score (Borg’s scale) <13
points;

vii. Wound pain level less than 4 points;

viii. No unstable angina; and

ix. Noabnormal symptoms, such as dizziness,
heart palpitations, fainting, and shortness of breath.

3. The Symptom Assessment Form during CR
Activities was developed by the PI to assess symptoms
and vital signs during CR activities. If any abnormal
symptoms were found during the CR activities, the
participants had to stop the exercise immediately. This
instrument was reviewed by the same expert group that
reviewed the first instrument. After receiving content
verification from the experts, it would be considered
per—item based on their feedback.

i.  Symptoms of dizziness, staggering, paleness,
cyanosis, difficulty breathing, nausea and vomiting, and
chest pain;

ii.  Tirednesslevel score (Borg’sscale) > 13 points;

iii. Blood pressure (BP) increased>180/110
mmHg or decreased > 20 mmHg, compared with the
blood pressure before starting CR activities;

iv. Heart rate (HR) > 120 bpm or increased
>20-30 bpm or decreased > 10 bpm, compared with
the heart rate before starting CR activities;

v.  Cardiac arrhythmia (from the EKG monitor):
If there is no monitor, the exercise therapist (nurse) uses
the pulse rate from palpation; and

vi. Blood oxygen saturation (O2 saturation) < 95%.

Instruments for data collection:

1. The Personal Information Record Form
consists of two parts: Part 1 collects sociodemographic
data, including gender, age, marital status, religion,
education level, occupation, monthly family income, and
weight and height. Part 2 collects clinical data, including
diagnosis, type of surgery, ICU length of stay, comorbidity,
preoperative NYHA functional class, ejection fraction,
severity level of angina, and surgical record data.

Vol. 29 No. 2

2. The Perceived Self-efficacy Questionnaire
(PSEQ) was developed by the PI in Thai language.
The PSEQ is composed of a 15-item (e.g., I can sit with
my head elevated at a 60-90 degree angle on the bed
for 15-30 minutes. ), a five-point Likert scale from one
(not at all confident) to five (very confident). The total
scores range from 15-75; higher scores represent higher
confidence levels. The PSEQ was validated by the same
experts for the appropriateness of contents. The content
validity index (CVI) was 0.93. Then, the questionnaire
was pilot-tested with 10 participants who met the same
criteria as the participants in the main study. Cronbach’s
alpha coefficient was 0.8 6 for the pilot sample and 0.95
for the main study.

3. The Six-Minute Walk Test (6MWT) and
The Maximum Oxygen Consumption Rate (VO2max )
assessed participants’ physical fitness. The 6MWT
measured the walking distance on a flat surface in six
minutes. The primary measurement is the six-minute
walk distance (6MWD). The maximum oxygen
consumption rate (VO2max) is calculated as follows:
VO2 max = (0.03 x 6MWD) + 3.98. The PI was
trained with a physical therapist to assess these two
measures until the inter-rater reliability between the
PI and the physical therapist was 1.00.

The Cardiac Rehabilitation Program (CR Program)
consisted of pre—operative and post-operative periods.
It was developed based on Bandura’s self-efficacy
theory, ** which consists of four sources of self-efficacy:
1) mastery experiences: the PI provides knowledge
and training the participants to perform CR activities
by demonstrating to the participants and having them
perform a return demonstration to increase their
confidence in practicing; 2) vicarious experience: the
PI presented a role model of patients successfully
demonstrating rehabilitation activities through video
media so that they can estimate their chances of success
when performing similar activities. Seeing similar others
succeed through sustained effort raises participants’
beliefs about their capabilities;® 3) verbal persuasions:
the PI visited the patients and gave them words of
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encouragement to make them feel confident and realize
their ability to perform these activities. Persuasive boosts
in perceived self-efficacy led participants to try hard
enough to succeed and promote a sense of personal
efficacy;’ and 4) physiological and emotional states:
the Pl assessed physical readiness before CR to reduce
participants’ stress reactions and alter their negative
emotional biases and misinterpretations of their
physical states and provided emotional support. Hence,
a positive mood enhances perceived self-efficacy.”
The intervention and implementations are shown in
Appendix, Figure 1. The CR program was reviewed
by the same experts who reviewed the instruments. After
receiving content verification from the experts, it was
used for trial on three PW-post CABG with characteristics
similar to those of the sample group.

Usual care: The participants in both groups received
usual nursing care according to the hospital’s standards
for caring for people undergoing conventional CABG.
They received this information from the medical team
and nurses in the unit/wards, as well as information about
the surgery from the ward nurses. The physical therapists
trained them step—by-step in the CR activities (only on
business days), and ward nurses encouraged them to
perform daily activities along with the medical regimen.
The CR activities would be voluntary and to the participants’
ability. On the day of discharge, they received brief information
and abooklet (i.e., wound care, medication administration,
abnormal signs and symptoms, and follow-up appointments )
from a nurse or pharmacist.

Data Collection: This quasi-experimental study
was conducted in PW-CAD undergoing conventional
CABG at atertiary-level hospital in the southern region
of Thailand from March to November 2022 after the
IRB approval. The Pl explained the study purpose, study
procedures, the participant’s rights, and the potential
benefits and risks of the study to the participants. After
the participants had signed the written informed consent
form, clinical data were collected from the patient’s
medical records, and demographic data were collected
by interviewing the participants. The PI ran the study in
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the experimental group first to prevent data contamination.
The PI provided the intervention for the experimental
group and also collected the data on self-efficacy and
physical fitness in both groups using the 6MWT and
VO2 max on the day of discharge from the hospital.
Data Analysis: All statistical analyses were
performed using the SPSS statistical software package
(v.21.0.0). The data were cleaned and coded before
being entered into the computer program, and a level of
statistical significance of 0.05 was adopted. Descriptive
statistics were first used to evaluate the sociodemographic
data. A statistical analysis was then performed on the data.
The Chi-square test was used to compare the characteristics
of both groups, and the independent t-test was used with
the statistical assumption being met to compare the mean
differences in the perceived self-efficacy and physical
fitness between the experimental and control groups.

Results

At the beginning, there were 44 participants,
22 in each group. During the study, 4 participants were
excluded (two in the experimental group and two in
the control group). In both groups, one in each was unable
to have the endotracheal tube removed within three
days. For the experimental group, one required a repeat
surgery to correct the bleeding, while in the control
group, one developed a stroke. Therefore, 40 participants
remained in the study: 20 in the experimental group
and 20 in the control group. Eighty percent of the
participants were males in the control group, and 709
were males in the experimental group. The control group
had an average age of 58.75 years (SD =10.14), and
the experimental group had an average age of 58.95
years (SD = 9.58). The Chi-square test showed no
significant differences in sociodemographic
characteristics of the participants (Table 1) and
clinical characteristics (body mass index, smoking
history, diagnosis, type of surgery, length of ICU stay,
comorbidities, preoperative cardiac performance, and
blood vessels used for CABG) (Table 2) between
groups (p > 0.05).
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Table 1. Comparison of the sociodemographic characteristics according to groups

Control group

Experimental group

Characteristics (n =20) (n =20) p-value
n Yo n Yo
Sex
Male 16 80.0 14 70.0 0.715
Female 4 20.0 6 30.0
Age (Mean, SD) 58.75+10.14 58.95+9.58
18-60 years 11 55.0 11 55.0 1.000
61-80 years 9 45.0 9 45.0
Marital status
Single 0 0 1 5.0 1.000
Married/Couple 20 100.0 19 95.0
Religion
Buddhist 17 85.0 19 95.0 0.605
Muslim 3 15.0 1 5.0
Education level
Primary education 4 20.0 7 35.0 0.652
Junior high school 10 50.0 7 35.0
Secondary school 5 25.0 4 20.0
Bachelor’s degree 1 5.0 1 5.0
Others 0 0 1 5.0
Occupation
Not working 4 20.0 4 20.0 0.440
Farmers 2 10.0 4 20.0
General employment 4 20.0 3 15.0
Civil servants/ government employees 5 25.0 1 5.0
Sellers 5 25.0 7 35.0
Others 0 0 1 5.0
Income [Baht (USD)]
< 20,000 (< 580 USD) 6 30.0 5 25.0 0.540
20,000-40,000 (580-1158 USD) 13 65.0 15 75.0
>40,000 (>1158 USD) 1 5.0 0 0
Note. A significant level is established at p < 0.05
Table 2. Comparison of the clinical characteristics according to groups
Control group Experimental group
Characteristics (n=20) (n=20) p-value
n % n %
Body mass index (kg/m”)
<18.50 1 5.0 2 10.0 0.277
18.50-22.90 10 50.0 5 25.0
23.00-24.90 25.0 3 15.0
25.00-29.90 3 15.0 7 35.0
>29.90 1 5.0 3 15.0
Vol. 29 No. 2 297
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Table 2. Comparison of the clinical characteristics according to groups (Cont.)

Control group Experimental group
Characteristics (n=20) (n=20) p-value
n Y% n %
Smoking history
No 7 35.0 8 40.0 1.000
Yes 13 65.0 12 60.0
Diagnosis
Double vessel disease 7 35.0 4 20.0 0.479
Triple vessel disease 13 65.0 16 80.0
Type of surgery
Double bypass surgery 7 35.0 4 20.0 0.303
Triple bypass surgery 12 60.0 16 80.0
Quadruple bypass surgery 1 5.0 0 0
Length of CVT-ICU stay
2 days 7 35.0 11 55.0 0.340
3 days 13 65.0 9 45.0
Comorbidities
Diabetes 0 0 0 0 0.215
High blood pressure 1 5.0 0 0
Hyperlipidemia 3 15.0 0 0
Others 1 5.0 1 5.0
More than 1 disease 15 75.0 19 95.0
NYHA classification
Class I 3 15.0 4 20.0 0.337
Class I 15 75.0 16 80.0
Class III 2 10.0 0 0
Ejection fraction
<30% 2 10.0 2 10.0 0.974
30-40% 5 25.0 4 20.0
41-50% 4 20.0 5 25.0
>50% 9 45.0 9 45.0
CCSCS
Class 1 3 15.0 4 20.0 0.337
Class 2 15 75.0 16 80.0
Class 3 2 10.0 0 0
Location of vessels used*
Saphenous vein graft 20 100 20 100 1.000
Internal mammary artery 20 100 19 95.0
Radial artery 5 25.0 5 25.0

Note. A significant level is established at p < 0.05

*Location of vessels used, one person can hold more than one location.

CABG = Coronary artery bypass graft surgery, CVT-ICU = Cardiovascular Thoracic Intensive Care Unit, NYHA
= New York Heart Association, CCSCS = Canadian Cardiovascular Society Classification System
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Effectiveness of the CR Program

Asshownin Table 3, the mean score of perceived
self-efficacy of the experimental group (4.38 +£0.39)
was significantly higher than that of the control group
(8.91 £0.45) (p < 0.05). For physical fitness, the
mean distance of MWD of the experimental (258.00

+ 40.01 m) was significantly longer than that of
the control group (227.90 + 30.88 m) (p < 0.05).
Furthermore, the means of VO2 max of the experimental
group (11.71 +1.19 mL/kg/min) was significantly
higher than that of the control group (10.81 + 0.92
mL/kg/min) (p < 0.05).

Table 3. Comparison of perceived self-efficacy, MWD, and maximum oxygen consumption (VO2 max)

mean scores by groups

Mean SD t p-value
Perceived self-efficacy
Control group 3.91 0.45 3.458 0.001
Experimental group 4.38 0.39
6MWD
Control group 227.90 30.88 2.663 0.011
Experimental group 258.00 40.01
VO2 max
Control group 10.81 0.92 2.656 0.012
Experimental group 11.71 1.19

Note. A significant level is established at p < 0.05.

Discussion

Our study demonstrated the effectiveness of
the CR Program in increasing perceived self-efficacy
and increased physical fitness, which supports our
hypotheses. Our finding was supported by numerous
studies indicating that self-efficacy-based intervention
effectively enhances self-efficacy in PW-CAD,*>*

3233 These results could

and persons post-heart surgery.
be explained by the fact that the CR program was based
on the concepts of Bandura’s self-efficacy theory,>
which provided knowledge and training skills programs
for patients, including teaching, demonstrating, and
providing feedback. The CR program presented a role
model of a successful CR patient demonstrating
rehabilitation activities through video media so that
the participants can estimate their chances of success
when performing similar activities; seeing similar
others succeed through sustained effort raises
participants’ beliefs about their capabilities.

Vol. 29 No. 2

Additionally, motivational discussions are held to
encourage patients and build their confidence, helping
them follow the rehabilitation program successfully.
These sources of self-efficacy could increase their
self-efficacy and emphasize the importance of CR,
resulting in higher self-efficacy in the experimental
group than in the control group. Based on these
explanations, Bandura’s self-efficacy theory is a
useful framework for CR.

Also, the participants in the experimental group
could walk longer distances in six minutes (6MWD)
and had maximum oxygen consumption (VO2 max)
than in the control group. This can be explained by the
fact that the experimental group received a CR program,
including efficient respiratory and lung exercises,
effective coughing techniques, and muscle training for
the arms, legs, wrists, and ankles. This program also
involves practicing sitting, standing, walking, and
climbing stairs, allowing the body to recover efficiently
without displaying signs of fatigue and facilitating a
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rapid return to a normal state. This indicates a high

level of physical fitness.***

Performing CR activities
helps improve cardiac performance and the circulatory
system. It is an important factor indicating the body’s
ability to use oxygen. The highest ability to use oxygen
(VO2 max) reflects the good health condition of the
heart in pumping blood to various parts of the body
efficiently so that various muscle cells can carry oxygen
to produce energy well. Consequently, the body has
well-coordinated respiratory and circulatory systems
and can move large muscles to work well together,
resulting in good health.***®

Previous studies supported our findings that
after people with CABG who participated in the early
exercise rehabilitation program had 6MWT and
maximal oxygen consumption (VO2 max ) significantly
higher than those in the control group,® and the participants
who received a self-efficacy program were able to
perform daily functions significantly higher than those
in the control group.®” Correspondingly, a study of the
effects of 8-week CR aerobic exercise found that the
functional capacity and injection fraction in the
experimental group that received 8-week CR aerobic
exercise increased significantly in the post-exercise
period compared to the pre-exercise period, and there
was a significant difference between the changes in
functional capacity and injection fraction between the
two groups.”® Another study also found that primary
heart patients enrolled in a CR exercise program
increased 6MWD, and the average distance the patients
could walk after CR was significantly longer than
before CR.?® Similarly, a randomized clinical trial
investigated the effect of different rehabilitation
protocols in inpatient CR after CABG revealed that
the VO2 max was statistically higher in the group
receiving muscle-breathing training and upper and
lower limb exercise training than in the control group.*’
Moreover, a meta—-analysis examining the impact of
CR on cardiopulmonary function after CABG found
that participating in CR within one week after CABG
led to greater improvement in peak VO2, workload,
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resting heartrate (HR ), peak HR, and 6MWD compared
to those who started CR more than a week after CABG."*
CR after CABG can effectively enhance cardiopulmonary
function, as demonstrated by increased peak oxygen
consumption, improvements in 6MWD, and reductions
inresting HR."* Therefore, it is recommended that people
who have undergone CABG participate in CR to
improve their cardiopulmonary function. Additionally,
education should be provided to enhance their self-

efficacy regarding this beneficial intervention.

Limitations and Recommendations

There were a number of limitations in this
study. Firstly, the participants were recruited from a
single-site setting; thus, generalization is limited.
Secondly, perceived self-efficacy and physical fitness
were assessed at only one time point, so the long-term
effect of the program could not be warranted. Thirdly,
the potential bias was that the PI provided both
intervention and data collection. Thus, future studies
should conduct long-term follow-ups to assess the
outcomes of continuous home-based cardiac
rehabilitation programs over extended periods,
focusing on involving the relatives in their care to attain
improved outcomes in cardiac rehabilitation and using

eHealth to provide continuous care.

Conclusions and Implications for
Nursing Practice

The results indicate that a clinical phase cardiac
rehabilitation program can benefit people following
conventional CABG, helping them achieve a better
recovery. This study’s findings have significant
practical implications for the fields of CR and nursing,
providing a clear guideline for the clinical practice of
CR, especially for people after CABG.

Therefore, nurses can apply for this CR
Program with PW-CABG as early as possible during
their cardiac recovery. However, further testing of the
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program with different samples in different settings is
required before widespread implementation into
practice. Nurses need to be involved in such research
to improve outcomes for patients requiring cardiac
rehabilitation.
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Appendix

| Patients admitted for conventional CABG |

Y

Y

| Control group

| Experimental group |

v

Preoperative period (15-30
minutes )

The Plintroduced herself, explained
the purposes of the research study,
and asked for their permission
to collect personal data and
information about their illness.

Preoperative period (day of hospital admission: 20-40 minutes)

- Built relationships, introduced herself and explained the objectives of the research study,
and asked for their permission to engage in this study, recorded participants’ general
information and health status

- Provided knowledge about the disease and CR after surgery using a booklet for explanation
and presented a role model of a successful CR people through video media

- Praised, encouraged, and trained the participants to perform CR activities by demonstrating
to the participants and having them perform a return demonstration

v

v

Postoperative days 1-6
Participants received usual
nursing care from the ward nurses,
and physical therapists facilitated
physical rehabilitation.

Postoperative period Days 1-6 (20-60 minutes/session)

Participants received usual nursing care from the ward nurses. The PI visited the participants
twice aday, actively engaging and motivating them to participate in CR activities. The Pl assessed
the participants’ physical readiness for activities, ensuring their safety. Symptoms and vital signs were
carefully evaluated during activities, and the activities were stopped when abnormal symptoms occurred.
Day 1: The participants began with gentle activities, practicing sitting on the bed with the head
elevated 60-90 degrees for 15-30 minutes. The participants progressed to arm and leg exercises
in positions 1 and 2, with five repetitions (reps) each. When the participants was extubated from
the endotracheal tube, the patient practiced deep breathing and lung exercises for ten breaths
for three sets, using a Triflow 10 reps, and practicing effective coughing.

Day 2:The participants continued to practice sitting on the bed with their heads elevated 60-90
degrees or with their legs dangling off the bedside for 15-30 minutes. The participants practiced
arm and leg exercises of positions 1-3, 5 reps for each position. When the participants were
extubated from the endotracheal tube, they practiced deep breathing and lung exercises for ten
breaths for three sets, using a Triflow 10 reps, and practicing effective coughing.

Day 3: The participants practiced sitting in a chair beside the bed for 15-30 minutes. The
participants practiced arm and leg exercises of positions 1-6, 5-10 reps each; practiced deep
breathing and lung exercise 10 breaths for three sets, and practiced a Triflow 10 breaths and
effective coughing. The participants practiced standing beside the bed, walking in place, and walking
back and forth for 15 meters.

Day 4: The participants practiced arm and leg exercises in positions 1-7 and 5-10 reps. The
participants practiced deep breathing and lung exercises for ten breaths for three sets, practiced
a Triflow 10 breaths, and practiced effective coughing. The participants practiced walking to the
bathroom and walking back and forth for a distance of 24 meters.

Day 5: The participants practiced arm and leg exercises in positions 1-7 and 5-10 reps each.
The participants practiced deep breathing and lung exercises for ten breaths for three sets, practiced
aTriflow 10 breaths, and practiced effective coughing. The participants practiced walking along a hallway
in the inpatient ward for a distance of 90 meters and practiced going up and down stairs 2~ 3 steps.
Day 6: The participants practiced arm and leg exercises in positions 1-8, with 5-10 reps each.
The participants practiced deep breathing and lung exercises for ten breaths for three sets,
practiced a Triflow 10 breaths, and practiced effective coughing. The participants practiced
walking 150 meters and up and down stairs on one floor.

Y

v

Day of hospital discharge

The participants were assessed and evaluated: perceived self-efficacy and physical fitness (6MWT and VO2 max).

Appendix Figure A1. Research procedures and data collection in the control and experimental groups
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