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Abstract

Background and Aim: Regarding to the high prevalence of heart failure and its
complications on various aspects of life, including decreased exercise tolerance and dyspnea,
this study goaled to determine the influence of a cardiac rehabilitation program on the
severity of dyspnea and the 6-minute walk test indices in patients with heart failure.
Methods: In this randomized controlled clinical trial, 74 patients with heart failure
hospitalized in cardiac intensive care units were studied. In the intervention group, 37
patients underwent a one-month cardiac rehabilitation program for three sessions:once a
week, each session continuing one hour, in the control group (37 patients) they-received only
conventional drug treatments. Demographic and medical information forms; the modified
Medical Research Council (mnMRC) dyspnea scale, and 6-minute walk test indices (systolic
and diastolic blood pressure, heart rate, SpO2, corridor length) -were "used. Data were
measured before and one month after the intervention in two groups: Data analysis was done
using SPSS version 22.

Results: There was no statistically significant_difference in the mean severity of dyspnea
before the study in the intervention and control groups (p=0.366). After a month of
intervention, a statistically significant difference"was observed in the comparison of the two
groups and before and after the intervention in each team (p<0.001). In the study of the 6-
minute walk test indicators, there was no statistically significant difference between the two
teams in the intervention and control before the intervention (p<0.05). However, after a
month of intervention, a.statistically significant difference was observed between the two
teams only in the corridor length variable (p<0.001).

Conclusion: Theresults showed that performing a combined aerobic and resistance exercise
program reduced_the severity of dyspnea and improved corridor length in patients with heart
failure after ~discharge. Therefore, training in these exercises is recommended as a
complementary treatment alongside drug treatment during discharge from the hospital.
Keywords: Cardiac Rehabilitation; Dyspnea; Six-Minute Walk Test; Heart Failure



Introduction

Heart failure (HF) is one of the most common cardiovascular disorders, which is considered a
chronic, progressive, and debilitating disorder. This disease is associated with physical
limitations, poor quality of life, severe decline in various dimensions of quality of life,
frequent hospitalization, and difficult life of patients(1). Heart failure is a complex clinical
syndrome that due to structural or functional impairment of the left ventricle in a
symptomatic manner, which is caused by inadequate cardiac output and the heart's inability
to meet its needs. Despite the progress in the treatment and prevention of this diseasey heart
failure is one of the leading causes of death worldwide(2). This disease is a global.pandemic
that a study in 2017 showed that it affects at least 26 million people worldwide and this
number is growing (3) and then in a study in 2022 it was estimated that 64.3 million people
worldwide are living with heart failure and in developed countries, the prevalence of heart
failure is known to be 1 to 2% in the adult population in.most case (4). As one of the main
cardiovascular diseases in the country, heart failure is the cause of 20 to 23% of the incidence
in Iran (5). In terms of mortality, a study has shown that‘the one-year mortality rate due to
heart failure in Iran is about 32%, which is similar.to the statistics of other countries. This
disease is also closely related to aging, diabetes; high blood pressure, atrial fibrillation, and
chronic kidney and lung diseases (6,7). Dyspnea and fatigue are debilitating symptoms in
patients with heart failure (8). Patients-with chronic heart failure also have a significantly
reduced vital capacity and exercise tolerance compared to healthy individuals (9). Dyspnea is
an important symptom.of heart failure, with studies estimating the prevalence of severe
dyspnea at 69%. The 6-minute walk test is a diagnostic test for assessing exercise tolerance
and vital capacity. in patients and is done clinically to find the effectiveness of interventions
(10). Patients with:heart failure often have marked functional limitations and their maximal
oxygen uptake:is clearly impaired, which leads to a reduction in the amount of activities such
as the 6-minute walk test before any intervention(11).

There are many therapeutic options for improving the severity of dyspnea and the 6-minute
walk test scores in heart patients, including patient education, appropriate treatment regimens
to increase cardiac contractility, and prevention and limitation of worsening of the patient's
condition (12). Exercise is one of the most powerful non-pharmacological methods for
influencing cells and organs. Numerous studies have shown that exercise training induces
favorable physiological adaptations and improves the severity of dyspnea, and subsequently

improves the quality of life in cardiovascular patients (13). However, there is still a need to



understand which components of exercise prescription, including frequency, intensity, time
(duration), type (method), and their mixture, are most effective in improving cardiovascular
adaptation to exercise training and improving symptoms such as dyspnea. Different forms of
exercise training, including inspiratory muscle training (IMT) or breathing exercises,
resistance training (RT), and aerobic exercise training, were investigated in these heart
patients and their effects on improving symptoms of the disease, including shortness of
breath, were evaluated (14). According to the results of one study, training in breathing
exercises 6 times a week for 12 weeks was reported to be a suitable method for increasing
functional capacity and improving dyspnea in patients with chronic heart-failure (15). In
another trial, the effect of 8 weeks of breathing exercises on the level of dyspnea in patients
with chronic heart failure without the intervention of other treatments for 1-2 months was
evaluated and its positive effect on dyspnea was confirmed (16). Also,«a review study of the
influence of breathing exercises on progressing the level of dyspnea.and functional capacity
of patients and the 6-minute walk test showed that training in breathing exercises improves
these symptoms (17). The aforementioned studies often<examined the effect of breathing
exercises on improving dyspnea over different time periods and different numbers of
sessions, while the aim of the present study. was to determine the effect of a cardiac
rehabilitation program on improving dyspnea and functional capacity measured by the 6-
minute walk test indices in patients with heart failure. Some studies have also shown that the
mixture of regular resistance and_aerobic training (10 weeks) has a long-term positive effect
on the cardiovascular system by improving dyspnea and 6-minute walk test indices (18, 19).
These studies have also examined the combination of the two exercise methods in different
time periods and_number of sessions than the present study. Finally, evidence from exercise
intervention trials in heart failure patients, which examined both moderate continuous aerobic
training and high-intensity interval aerobic training, showed that the best exercise program
for this population has not yet been found (20). The ultimate goal of cardiac rehabilitation is
to restore and maintain the optimal psychological, physiological, and social status of the
individual, and as a care plan for most heart patients and a method of preventing
complications of heart disease, it is considered a very effective treatment method in most
developed countries of the world, but it has received less attention in our country (21).
Considering that in the present study, the type of exercise and indicators examined as
dependent variables are different from other studies, and a minimum follow-up of 12 sessions
according to the cardiac rehabilitation protocol was considered as an initial study for these

patients, so that if an appropriate response was obtained, it could be recommended for other

7



studies. Therefore, this study was designed to find out the effect of a cardiac rehabilitation
program on the severity of dyspnea and the 6-minute walk test indices of heart failure
patients. It is expected that this study will take an effective step towards improving the
severity of dyspnea and the 6-minute walk test indices of these patients and ultimately

increasing their satisfaction and quality of life.
Materials and Methods:

The present study was a controlled clinical trial, and after obtaining permission from the
Research Ethics Committee of Mazandaran University of Medical Sciences and the national
code of ethics, the researcher visited Fatemeh Zahra Hospital from November 1402 to
September 1403 and performed the intervention on 74 patients with heart failure. After
providing the important explanations about how to do the work and its duration and
mentioning the confidentiality of personal information to the patient-with heart failure
hospitalized in the cardiac intensive care units and a companion,<and obtaining written and
informed consent from the patients, the samples were chose by available sampling based on
the inclusion criteria. The inclusion criteria for the study included: adults aged 18 to 65 years,
definitive diagnosis of heart failure and functional.class 2 and 3 dyspneas by a cardiologist,
patients with a left ventricular ejection fractionof less than or equal to 40% (heart failure
with reduced ejection fraction) (rEF heart failure) (22), no severe and persistent chest pain
before the rehabilitation program, no-history of myocardial infarction (last 6-8 weeks), no
acute and chronic respiratory.. infectious diseases such as COPD and cancer, no
neuromuscular and musculoskeletal diseases that cause movement disorders for the patient,
no arrhythmia that causes-clinical symptoms before the intervention, no use of a wheelchair,
no communication problems (hearing, vision, and speech disorders), no cognitive and mental
diseases such as dementia and Alzheimer's, no drug, alcohol, or smoking use, and full
consent to participate in the study. The study discontinuation criteria included: complex or
decompensated arrhythmia that causes any clinical symptoms (dyspnea, Acute dizziness, cold
sweats, etc.) that prevents the patient from continuing to exercise, unwillingness to continue
the intervention, severe chest pain during exercise, acute and chronic respiratory infectious
diseases such as active COPD during the intervention, absence of more than two sessions,
emergence of new angina or metabolic hemodynamic disorders or life-threatening heart
rhythm, fever, musculoskeletal injury, pain during aerobic exercise refers to pain in various
parts of the body such as musculoskeletal that prevents the patient from continuing to

exercise, such as muscle cramps.



The sample size was used from the out come of the study by Neil Smart et al (23), entitled
The Effect of Exercise Training in Heart Failure with Maintenance of Systolic Function,
which was a randomized controlled trial of the effect of exercise training on cardiac function
and functional capacity. The mean and standard deviation of Peak VO2, measured by the
MRC scale, was 12.1+3.3 before the intervention and 14.7+4.1 after the intervention.
Considering a significance level (o) of 5% (z=1.96) and a test power (B-1) of 80% (z=0.84),
32 samples were calculated for each group, and also considering a 15% dropout probability,
37 samples were considered in each group.

_ (Z1_ap + 21 p)? * (012 + 02°) (196 +0.84)% « (3.332 + 4.1%) ot
" (1 — Hz)? - (12.1- 14.7)2 /

After examining the patients' condition according to the inclusion ecriteria, the desired
samples were first selected using the convenience method and then divided into two groups
of 37: intervention and control at random.

The data collection tool included a demographic and medical information form (age, gender,
marital status, place of residence, history of underlying diseases, left ventricular ejection
fraction, history and type of medications used, education level, body mass index, and

duration of illness), MMRC dyspnea scale, and 6-minute walk test indicators.

The modified Medical Research Couneil (mMMRC) dyspnea scale was used to assess the
severity of patients' dyspnea. Dyspnea-levels were rated from O (no dyspnea during
activity/vigorous exercise) to 4 (dyspnea at rest). The nurse read the descriptive statements of
the scale to the patient.and-then selected the number that best fit the severity of their dyspnea,
and the questionnaire was completed by the researcher. The scale took 30 seconds to
complete. This scale was developed from the original MRC scale in 1952 by Fletcher et al
(24), to measure the disability of patients with emphysema, and its modified version (NMMRC)
was used in-a 2013 study by Jones et al. The association between the score of this scale and
the health status of patients was confirmed through one-way analysis of variance (25). The
MRC scale is rated from 1 to 5, and the mMRC scale is rated from 0 to 4, and they do not
differ in terms of descriptive statement (26).

In order to assess the indicators of the 6-minute walk test, according to the ATS guidelines,
patients with heart failure walked 30 meters on a flat surface in a room for 6 minutes after
collecting demographic and medical information. The corridor was marked every three
meters and had a start and end point. After the 6-minute walk test, blood pressure, heart rate,

blood oxygen saturation, and dyspnea were assessed. In the event of any abnormal symptoms



such as unbearable dyspnea, severe chest pain, muscle cramps, severe sweating, limping,
pallor, or cyanosis, the test was stopped, and the patient sat on a chair for a short time without
stopping the 6-minute time. After these symptoms resolved, the test was continued. Other
symptoms include pain and cramps in the legs and thighs, dizziness, and angina. At the end
of 6 minutes, the length of the corridor was calculated based on the distance traveled, the
number of laps, and the remaining area according to the formula in the checklist (27).

Blood oxygen saturation (using a pulse oximeter from Beijing Choice Electronic Technology
Co., Ltd., China), heart rate, blood pressure (F. BOSH sphygmomanometer, Germany), and
corridor length were measured. Patients were allowed to rest briefly on a chair during the test,
and if they felt better, the test was continued, and the distance traveled in" meters was
measured at the end of 6 minutes (27). This test was first designed by Balk in 1963 in patients
with COPD (28), and in a study in 1986, this test was used to assess‘exercise tolerance in
patients with chronic heart failure (29).

Patients with heart failure hospitalized in the cardiac and .CCU wards and meeting the
inclusion criteria were given the consent form and random sampling envelopes if they fully

agreed to participate in the study.

The control group was referred to the rehabilitation clinic at Fatemeh Zahra Hospital in Sari
upon discharge to measure the severity of dyspnea and the 6-minute walk test indicators. All
participating patients underwentan initial examination and evaluation program, and were
examined and recorded by the research associate physician (the current research team) and
the researcher. This group only took the medications prescribed by the doctor at home. Then,
one month after discharge; they were asked to return to the clinic at the same time as the next
visit and the last rehabilitation session of the intervention group, and the severity of dyspnea
and the 6-minute walk test indicators were evaluated again. The obtained statistical data were
analyzed. The-cardiac rehabilitation program is part of the patients' complementary treatment
program and can be postponed for one to six months after the doctor's prescription. There
was no ethical issue for the patients in the control group. After the last session, the cardiac
rehabilitation program was recommended for this group and started if they agreed (30).

Patients in the test group, after discharge, referred to the rehabilitation clinic at Fatemeh
Zahra Hospital in Sari to start the cardiac rehabilitation program. Before starting the cardiac
rehabilitation program, they were introduced to the rehabilitation department, equipment,
treatment environment, and how to perform the exercises. All participating patients

underwent an initial examination and evaluation program, were examined by a research
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associate physician (the current research team) and the researcher, and the information was
recorded, and they entered the rehabilitation program. The cardiac rehabilitation intervention
was carried out for one month, 3 sessions each week, and a total of 12 sessions. Each session,
according to the American College of Sports Medicine (ACSM) guidelines, consisted of 3
phases: warm-up, stimulation phase, and cool-down. Depending on age and activity
tolerance, the warm-up and cool-down phases lasted between 5 and 15 minutes. They
performed 30 minutes of aerobic exercise in the stimulation phase. In this study, the exercises
were done alternately on a treadmill, stationary bicycle, and hand-held ergometer. -During
exercise, a portable monitor was connected to the patient's chest via a chest lead, and they
underwent complete cardiopulmonary monitoring, and heart rhythm; heart rate, and
respiration were evaluated (31).

Then, the resistance exercise program was based on the guidelines~of the American
Association of Cardiovascular and Pulmonary Rehabilitation (AACVPR) in the form of 3 sets
of 8 to 12 dumbbell exercises with light weights, usually starting with a half-kilogram weight,
which were within the patient's range of motion. Depending on the patient's ability, the
weight could be increased to 3 kilograms during subsequent sessions. There was a 2 to 3-
minute rest between aerobic and resistance exercise, which lasted a total of 10 to 15 minutes,
and finally, a cool-down was performed (32). The severity of dyspnea and the level of
indicators related to the 6-minute walk test were assessed in two teams once before the
intervention and once after completing.the 12 sessions of the rehabilitation program on the

last day, according to the scale and checklists.

Aerobic exercise was done in a stimulating phase, with intensity gradually increasing
according to the individual's tolerance (according to the Borg scale or RPE). The Borg scale
is a 15-point scale that expresses the level of effort on a scale of 6 to 20 (33), and patients
were asked tosstart walking at an intensity of 13 (almost hard) and maintain it at a range of 15
to 16 (heavy and intense) during exercise (34).

Descriptive indicators such as mean, standard deviation, frequency, and percentage were used
to analyze the data. Parametric tests were done for inferential analysis, given sufficient
samples. To compare the independent variables studied in the two groups, t-tests (for
guantitative variables) and chi-square (for qualitative variables) were used. To compare the
outcome variables (systolic and diastolic blood pressure, heart rate, Spo2, corridor length, and
MMRC dyspnea scale severity) in the two groups, the Mann-Whitney test (comparison in two
independent groups), the Wilcoxon test (comparison at two times before and after), and the

11



chi-square or Fisher's exact test (comparison of qualitative variables in two groups) were
used. Also, to identify the factors affecting the outcome variables and by controlling for
confounding variables, GEE linear regression and rank logistic regression were used. SPSS

software version 22 was used for statistical calculations, and the significance level was

considered to be p<0.05.

Ethical considerations

All interventions were carried out after getting permission from the ethics committee with
number IR.MAZUMS.REC.1402.386 and the Vice-Chancellor for Research of Mazandaran
University of Medical Sciences and were registered in the Iranian Clinical Trials Registry
with code IRCT20110906007494N44. The objectives of the study-were explained to the
study subjects and participants were assured of confidentiality of information, voluntary
participation in the study, and the possibility of withdrawing from the study at any stage of

the intervention. Informed consent was got from all participants.

Findings:
The response rate was 100%. In the present study, 74 patients with heart failure participated
in two intervention groups (n=37) and control groups (n=37). Most of the research subjects

(67.6%) in the intervention group'and (62.2%) in the control group were male.

Examination of demographic and medical characteristics such as age, gender, BMI, exercise
history, history of underlying disease, level of education, employment status, marital status,
cause and severity of HF, history of medication use, and EF rate in the two groups showed
that the study samples were homogeneous in terms of demographic and medical variables and
no statistically significant difference was observed between their demographic characteristics
(p<0.05) (Table 1). Two variables, duration of illness and smoking, were confounding

variables:
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Table 1: Comparison of demographic and medical information of patients in the two study groups

Mean * standard deviation/number P-value
(percentage)
Variable/Groups control group interventionl group
Gender
Female (YY/AN Y (VY)Y kL FY S
Male (FY/T)YY (FY/7)Y
Age OV/Y L1/ oo/q044/Y0 *./FVY
BMI YA/YY£0/0) YV/AYLVY K JAYY
Duration of HF £/ V£4/1¢ VY oY E/A H% [ FY
Sports background
Yes ([GANS Y/ LRV
No (V/)rf 637A0)4
History of underlying disease
LERVAR L
Yes av/myrs (A#/)TY
No Y/ (Y/8)
Education
Below Diploma (YY/A)O Y (Ye/)y w407
Diploma (YV/ANY (YV/AN ¥
Above Diploma (YF/M)8 (YY/ o)) e
Employment status
Employee (MY OINF
Retired (/7N (YY/8)8 *E NP
Self-employed Yoy (YYIm)Ye
Unemployed or housewife Yoy (YY/F)Y
Marital status
Married (Ve )TV (M1/)YF
Single or widowed () (MY AL
Cause of heart failure
Ischemic (av/ryve (M) PN
Non-ischemic (\A%X VA2V
Heart failure severity
Classill (FY/Y)YY (FY/7)YO PV
Class 11l (YY/ANY (YY/F)Y
Smoking
Yes (O A)Y (FY/)N 7 L /YF
No (MY (8F/A)YY
EF rate ARVAREENEA T Y
YE/EAEA/N T

zIndependent t-test**Chi-square test

The results of this study related to systolic and diastolic blood pressure, heart rate, SpO2, and corridor
length (6-minute walk test indices) and comparison before and after one month of intervention in each

group using the Wilcoxon test. To compare these variables before intervention in the two groups and
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after intervention in the two groups, the Mann-Whitney test was used, and the effect size is presented

in Table 2.

Table 2: Comparison of 6-minute walk test indicators (heart rate, systolic and diastolic blood pressure, SPO2, and corridor length) in the

intervention and control groups before and one month after the intervention.

Variable/Groups Before the intervention After one month of Difference before ##%(d) *P-Value
Mean * standard intervention and after
deviation Mean * standard
deviation
Systolic blood pressure
Intervention (37 people)
control (37 people) VY/VALYV/OFY V- AIYOE VYR8 OIFY £1Y/VA AR “he YA
**Pvalue AYY/YAEYV/TY WY £V 0V Sl At NS LI AR
AR R VS
****(d)
-I¥Y
Diastolic blood pressure
Intervention (37 people) Yo/ FOINAENY/0NY FAY £ \Y/FY < IYY BA¢d
control (37 people) SAUNYEVF/VY - YA/ E\Y/YYS CVYY £ Y/AE Y. NIX
**Pyalue
AN o[ LN9¥f
() “f.
Heart rate
Intervention (37 people) AYIEYEVEIYA A/« 0ENFIAA -Y/fY £vAY QAR AN
control (37 people) AYN\SEAY/AE A-IYVEN /AL
* RANCAE VIAA £ £20 1YY /441
**Pvalue
wera(d) < IAQY BAaGY Y
Wini
SPO2 rate
Intervention (37 people) .
WsA 3 /¥e AR /A ShEm Y N
control (37 people)
**Pyalue QAN VYD av/avE </ya] RALERTA] N L I6AR
*xxx(d) -I¥Y <1514 e
AN
Corridor length
Intervention (37 péople) FYV/OF £2F/¥0 OA-IVY £AR/SA AAARE A v <)o
control (37 people) FRV/VA £1YA/VR YV FEFS/A SYANE £ 01V i /-
**Pvalue
AV <efe e <o)
****(d)
V¥

=Wilcoxon test**Mann-Whitney test***Effect size before and after intervention in each group****Effect size after intervention in the two groups

The results of this study regarding the severity of shortness of breath and comparison before and after

one month of intervention in each group were performed using the Wilcoxon test. The Mann-Whitney

test was used to compare these variables before intervention in the two groups and after intervention

in the two groups, and the effect size is presented in Table 3.
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Table 3: Comparison of mean mMRC dyspnea scale before and after one month of intervention in the intervention and

control groups

09; /m M RC Before the intervention After one month of Difference before *:’::’:(d) * P_Val ue
Mean * standard intervention and after
deviation Mean * standard
deviation
Intervention (37 people) V/AYE /AT «/EY e /000 \VAREYiAt \VARE < ./. )
control (37 people) Y/£94£4/9YY Y/ e JAYE VARIETRY A ¥idl /e
** P_yalue /¥ <v/e) <+/ed) - -
w%( ) Ver

#Wilcoxon test**Mann-Whitney test***Effect size before and after intervention in each group****Effect size after intervention in the two groups

Two variables, duration of HF and smoking history, were examined-as confounding variables

using regression statistical tests (Table 4).

Table 4: Comparison of mean values of 6-minute walk test indicators (systolic blood pressure, diastolic blood pressure,
heart rate, SpO2 percentage, and corridor length) and severity of shortness of breath after intervention by removing the effect

of confounding variables using GEE regression.

Variable Systolic Diastolic | Heartrate | SPO2rate | Corridor | Severity of
blood blood length dyspnea
Pvalue | pressure pressure
Control JAYE «/OYA AR YA /ey /O
group
Cigarette ¥ T¥ JYVA VO¥ NERE) /404 AR
history
Duration of WAV YN JJAF¥ JAYY /OO /YO
HF
After the <ofve) JYO¥ JAYD J/Yod e <o/en
intervention

In the regression model, the intervention group, people with no history of smoking, and the
time period before the intervention were considered as baseline values. In this model, after
controlling for the effects of the variables of smoking history and duration of heart failure and
comparing the p-values after the intervention, there was still no significance in the variables

in the table, indicating that these two variables are not considered confounders.
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Discussion

The goal of this study was to investigate the influence of cardiac rehabilitation program on
the severity of dyspnea and the 6-minute walk test indices of patients with heart failure. The
results showed that the corridor length and the average severity of dyspnea after one month of
intervention in both groups and in each intervention and control group became significant. In
the control group, due to the passage of time and the receipt of prescribed medications and
education on diet and the necessity of taking medications on time, it has greatly contributed
to their recovery process, but in the intervention group, due to the receipt of a supplementary

exercise program, a greater reduction in the severity of dyspnea of patients was observed.

The present study showed that after one month of intervention, the mean<systolic blood
pressure of patients in the combined exercise group decreased. significantly, while no
significant change was observed in the control group. These results are ‘consistent with the
findings of similar studies that indicate the effect of resistance and aerobic exercises on
reducing blood pressure (35). Walking has also been reported to reduce blood pressure,
although in some studies, the reduction was_significant only after 8 weeks of exercise
program or with a higher number of sessions (36,°37), and adding a 20-minute session of
conscious breathing to exercise training produced a greater reduction in systolic blood
pressure, which was more significant_compared to similar studies (38). In this study, a
significant reduction in systolic blood+<pressure was observed in both the intervention and
control groups, but it was greater in the control group. It seems that this difference is due to
better adherence to diet, regular_medication use, and greater adherence to treatment in this
group. Also, the findings indicate the effectiveness of the cardiac rehabilitation program in
controlling blood pressure-in patients with heart failure (39).

In the present study, diastolic blood pressure was one of the indicators examined in the 6-
minute walk test. After one month of intervention, a significant decrease in diastolic blood
pressure.was observed in the intervention group, while it increased in the control group.
These results are consistent with the findings of similar studies that indicate the influenc of
resistance and aerobic exercises on reducing blood pressure (35). On the other hand, in
another study, the mean increases with the number of sessions (36). As a result, by observing
the difference in the mean and effect size, the cardiac rehabilitation program of the present
study is recommended to patients. Also, adding a 20-minute conscious breathing session

improves the mean diastolic blood pressure (38). In a similar study, increasing the duration of
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the intervention resulted in greater improvement in the mean diastolic blood pressure of
patients (40).

In the present study, there was no important difference in heart rate after one month of
intervention in the intervention and control groups, and it increased in the intervention group
and decreased in the control group, and the difference before and after was not significant in
each group. This findings that the cardiac rehabilitation program could not make a
statistically significant difference. In a similar study, after 4 weeks of combined exercise
training, a greater improvement in heart rate was achieved (35), and in another study, by
increasing the duration of the intervention, better results were achieved in the average heart
rate (37), and after 12 weeks of the combined program, the average heart rate increased from
7.76 t0 6.72 (39). By adding 20 minutes of respiratory muscle exercise, further improvement
is achieved. In a similar study, by performing more sessions per weekswith shorter duration
and performing intense interval training, a significant decrease in-heart rate was observed in
patients with heart failure (41).

There was no statistically significant difference in the pereentage of blood oxygen saturation
(SPO2) in the intervention and control groups and.the difference before and after in each
group. In similar studies, after performing combined exercise training, the level of blood
oxygen saturation showed that there were no statistically significant changes after the
intervention and that a longer intervention period is needed to achieve an increase in
maximum inspiratory pressure (Peak*VO2)(35). In another study, the maximum inspiratory
pressure after performing exercise training increased with an increase in the duration of the
intervention (39). Also, in a review study after examining different studies, the maximum
inspiratory pressure was the same in both studies despite the difference in the type of exercise
training with' the- present study, and there were statistically significant changes in the
intervention group compared to the control (42). In another review study, after performing
exercise.on elderly patients, despite different inclusion criteria, similar results were obtained
and it improved cardiorespiratory function capacity (43). By teaching and performing a 20-
minute “conscious breathing session along with exercise in these patients, statistically
significant changes in SPO2 levels were observed (38). In the present study, although it was
not statistically significant, better results were achieved in the intervention group and a

rehabilitation program can be recommended to patients.

In the present study, the comparison of the intervention and control groups and the difference
before and after one month in each group in the corridor length variable was significant. In a
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study after examining the effect of a cardiac rehabilitation program on cardiovascular risk
factors in patients with chronic heart failure (37) and the functional capacity of patients using
corridor length after performing aerobic exercises in 5 phases among patients with
decompensated heart failure, a statistically significant difference was observed between the
two groups (44). The findings show that ACSM exercise training is a standard exercise for
patients with decompensated heart failure and is recommended for all eligible patients. In a
similar study, along with combined aerobic and resistance exercises, non-invasive ventilation
with a continuous positive airway pressure (CPAP) mask was performed for 30 minutes and a
statistically significant difference was observed between the two groups (18). In the present
study, the effect size was reported as 2 (strong) in the intervention group and 0.54 (moderate)
in the control group, and combined aerobic and resistance exercise training is more effective.
In another study, adding respiratory muscle training increased the improvement in corridor
length, and a statistically significant increase was observed between the intervention and
control groups (39). In the same study, after performing-exercise training with a bicycle
ergometer and a treadmill among the elderly, although there were statistically significant
changes, the difference in corridor length in the present study increased more despite the
smaller number of sessions (45). In a review-study, after examining similar trial studies,
exercise training varied between 4 weeks 'and 6 months, and a statistically significant
difference was observed in the 6-minute walk test variable (46). It seems that performing

exercise training for 4 weeks is sufficient for this variable.

In this study, the mMMRC scale 'was used to assess the severity of dyspnea, and a statistically
significant difference was-observed in the comparison of the two groups. In a review of
studies after combined exercise training, the Borg scale was used to assess the severity of
dyspnea, and it.improved after the intervention (37, 39). In the present study, with a shorter
intervention duration and a difference in the type of scale used, similar results were obtained.
In another’study, the severity of dyspnea, after a 20-minute conscious breathing session in
addition to exercise training, using the Edmonton Symptom Assessment System (ESAS)
scale, showed that dyspnea improved in the intervention group compared to the control group
(38). The results showed that the ESAS scale is not a specific scale for measuring the severity
of dyspnea in patients with heart failure, but the mMRC scale considers all aspects of the
functional capacity of patients. In a similar study, statistically significant changes were
observed in the assessment of the severity of dyspnea with the mMRC scale after 6 weeks of

respiratory muscle training, and greater improvement was achieved in the control group (47).
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In the present study, the mean difference before and after the intervention was greater, and it
seems that combined aerobic and resistance exercise training is more effective. In a similar
study, after 4 weeks of high- and moderate-intensity exercise training, it was shown that in
the high-intensity exercise group, the difference in the dyspnea scale score was greater and
the difference was statistically significant (48). In the present study, a greater increase in the

dyspnea scale was observed. Therefore, it seems that the exercises in the present study are

more appropriate for these patients.

In this study, despite the necessary education given to patients in both groups after discharge
from the hospital regarding lifestyle, medication use, and disease control, cardiac
rehabilitation was initiated for them, but the researcher was unable to ensure that patients
were consistent in taking medications at home, following a diet, and exercising regularly,
which could have affected the findings of the study in terms of. the effectiveness of the
intervention.

Regarding the results of this study and the study population, which was done only on patients
with heart failure classes Il and I, it is suggested that in future research, the effect of the
cardiac rehabilitation program on patients with heart failure classes I and 1V should also be
examined to determine the effectiveness of this intervention at different levels of disease
severity. Given the limited duration of the intervention, it is recommended that other studies
evaluate the effect of cardiac rehabilitation programs over a longer period of time to better
examine the stability and durability of the functional and clinical results obtained. Also, in
future studies, the sample size should be increased and conducted in multiple medical centers
to increase the generalizability of the results. Given the positive findings of the rehabilitation
program in redueing the.severity of dyspnea and improving the functional capacity of
patients, it iS suggested that this program be considered as part of standard care in patients
with heart failure.

Conclusion:

The findings showed that doing a combined aerobic and resistance exercise program reduced
the severity of dyspnea and improved corridor length in patients with heart failure after
discharge. Therefore, training in performing these exercises is recommended as a

complementary treatment along with drug treatment during discharge from the hospital.
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