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Abstract

BACKGROUND: It seems that the time of performing cardiac rehabilitation is important in
determining the risk of cardiac complications in patients with myocardial infarction (MI). The
present study aimed to investigate the effects of a home-based cardiac rehabilitation program
(HCRP) conducted in either the morning or evening on cardiometabolic risk factors in phase IV
(maintenance) MI patients.

METHODS: In this randomized controlled clinical trial, 80 patients with MI were divided into 2
groups of intervention and control (40 individuals per group). Patients in each group were
categorized into morning and evening subgroups (20 individuals per subgroup). The therapeutic
regimen in the intervention group included HCRP, routine medications, and exercise and
walking programs for 8 weeks. Patients in the control group received routine treatments for 8
weeks. Cardiovascular risk factors comprising of cardiac troponin I (cTnI), mean platelet
volume (MPV), C-reactive protein (CRP), and cardiometabolic indicators including cholesterol
(Cho), high-density lipoprotein (HDL), low-density lipoprotein (LDL), triglyceride (TG), and the
maximum rate of oxygen consumption (VO, max) were measured for all patients before and
after the intervention.

RESULTS: Our results showed significant reductions in Cho, TG, HDL, LDL, VO, max, CRP, and
MPV (P < 0.05) in the group performing HCRP in the evening compared with the morning group.

CONCLUSION: Performing HCRP in the evening, compared with morning, can be significantly
more effective in improving the levels of cardiometabolic risk factors in patients with MI.
Therefore, it is recommended that rehabilitation programs be implemented in these patients in
evening shifts.
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Introduction . . . . .
Coronary artery disease (CAD) is the leading cause How to cite this article: Dehghani M, Namdari

of death in many societies.! For instance, CADs G, IRATSAAEEE) 1), S il 2,
lead to 500,000 deaths per year in the United Mokhayeri Y, Namdari P, et al. Comparison of the
’ effects of the time of home-based cardiac

rehabilitation program on the changes in
cardiometabolic risk factors in patients with
phase-1V myocardial infarction: A randomized
controlled trial. ARYA Atheroscler 2022; 18: 2167.

States.!:? Increased consumption of fast foods that
are rich in saturated fats and reduced physical
activity seem to increase the prevalence of obesity
and diabetes, thus leading to the high incidence of
cardiovascular risk factors in communities.3
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Time of HCRP and cardiometabolic risk factors

CADs often present as angina pectoris and
myocardial infarction (MI). Coronary atrtery bypass
grafting (CABG) is still the main treatment for CAD
worldwide. ~ These  patients  also  receive
pharmaceutical therapies, but in order to be effective,
these interventions must be accompanied by cardiac
rehabilitation programs. As a complementary non-
pharmacological therapy, cardiac rehabilitation plays
an important role in the management of CAD
patients.* Rehabilitation programs include physical
activities ~ aiming to improve or manage
cardiometabolic risk factors such as blood lipids.>

Generally, cardiac rehabilitation programs are
divided into 4 phases. Phase I which is performed
in patients with an acute disease (i.e., in-hospital)
lasts 1 week. Phase II which is conducted after
discharge lasts from 6 to 12 weeks. Phase 111 (i.e.,
supervised program) continues after the second
phase until up to 6 months. Finally, phase IV is
performed in a semi-supervised or unsupervised
fashion for an indefinite time.%” Therefore, phase
1V, which is usually a long-term program with
undefined and variable durations, aims to increase
and maintain patients’ physical fitness.” The recent
phase (IV) is recommended for low-risk patients
who are able to propetly control the intensity and
frequency of exercise programs.o

According to the recommendations of the
World Health Organization (WHO), patients with
various diseases have the right to receive the most
effective, low-cost, safest, and easiest medical
treatments available.® In comparison with hospital-
based cardiovascular rehabilitation  programs,
cardiac  tele-rehabilitation, as a home-based
cardiovascular rehabilitation program (HCRP),
presents a safe and effective method for the
improvement of the physiological and physical
health of patients with CADs.? Considering that
walking is the most common type of moderate
physical activity in adults,'” most activity recorders
such as pedometers are designed to count
individuals’ steps. Actually, therapeutic objectives
are set on a pedometer to motivate individuals to
increase their physical activities in order to
ultimately improve their  physiological and
psychological ~ well-being.  Additionally,  the
pedometer is useful for the monitoring of the level
of physical activity and patients’ compliance with
exercise programs for up to 12 months.!!

Acute myocardial infarction (AMI), commonly
known as the heart attack, generally occurs due to
the loss of blood flow to a part of the heart,
resulting in the death of cardiomyocytes. This arises

from the blockage of a coronary artery after the
rupture of a vulnerable atherosclerotic plaque [an
unstable collection of lipids (cholesterol and fatty
acids) and white blood cells (especially
macrophages) on the vascular wall]. If left untreated
for a sufficient amount of time, the resultant
ischemia (limited blood flow) and the consequent
shortage in tissue oxygenation can lead to damage in
or the death (infarction) of the heart muscle.!?
Tissue necrosis is an immediate acute phase reaction
in AMI, and C-reactive protein (CRP) is an
important indicator of heart necrosis. A study
performed on lipid profiles of AMI patients showed
a relationship between AMI and the CRP
inflammatory marker.!3 The results of a recent study
also showed that changes in lipid profiles and
inflammatory markers had important roles in the
incidence of AML.13

There is a complex interaction between the
effects of physical activities and the day time of
their performance. This interaction can somehow
reflect the function of coagulation factors and
platelets. However, no study has been carried out
on the details of this issue in humans. It was shown
in one study that mean platelet volume (MPV)
insignificantly reduced following physical activity,
especially in the evening. In accordance with the
physiological changes of the human body, the rate
of platelet aggregation has been shown to increase
in the morning.'* Although the benefits of physical
activities have been known for a long time, studies
have indicated that performing physical activity at
certain day-night times can cause sudden cardiac
death (SCD) even in healthy individuals.!> This
problem is even more concerning in patients with
CAD. Most people and patients with CVDs do not
know the best time for exercises to lower the risk of
various complications to a minimum level. The
present study was conducted with the aim to
determine and compare the effects of HCRP
(monitored using a pedometer as a remote
electronic tool) performed in either the morning or
evening on cardiometabolic risk factors (cardiac
specific troponin 1, lipid profile, CRP, and platelet
count) in phase-IV MI patients.

Materials and Methods

Participants: All the patients hospitalized because of
MI in Shahid Madani Hospital of Khorramabad,
Iran, from September to November 2018 were
enrolled in this study after being discharged. All the
methods employed in this research were registered
at the Iranian registry for clinical trials under the
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code IRCT20181122041725N3. Based on clinical
examinations by medical specialists and according
to the New York Heart Association (NYHA)
classification,'¢ all subjects had heart failure and
were placed in NYHA classes 1I and III. This was a
clinical trial in which neither patients nor
researchers were aware of group assignments.

A total of 110 patients were evaluated for
eligibility 95 of whom had the criteria to participate
in the study. Randomization was implemented using
block randomization with the block size of 4. The
enrolled patients were randomly divided into
intervention and control groups, and each of these
groups was then categorized into two subgroups of
morning and evening. In the control group,
6 participants were excluded from statistical
analyses because they did not comply with the
exercise program for at least 5 weeks (Figure 1).

The intervention (with pedometer) subgroups
[the morning (8-9 a.m.) and evening (5-6 p.m.)]|
included 40 patients. HCRP was designed based on
a previous research!” and included walking at home
using a waist-mounted pedometer (PA-S20,
Switzerland). Patients were instructed to record the
number of steps taken (i.e., shown on the step
counter) in a sport notebook. The patients also

consulted with a cardiologist during the 8 weeks of
the study to manage cardiovascular risk factors and
pharmaceutical therapies, and to adjust the extent of
the home-based physical activities. The patients
were also followed up by the research team through
making phone calls every other day.

The control subgroups (morning and evening
exercise) included 40 patients who only received
counseling about routine physical activities. During
this period, they neither attended exercise and
educational sessions nor received any phone calls
from the research team. The participants in the
control group continued to receive routine care
during the study.

Inclusion and exclusion criteria: In order to control
the wvarious factors effective on the research
outcomes, a set of conditions was considered in the
inclusion of participants in the study. The inclusion
criteria included history of angioplasty and/or
angiography, mild-moderate cardiovascular
disorders (mild CAD), urban residency, the passage
of at least 8 weeks since MI, age of 45 to 60 years,
functional capacity of 4 < [metabolic equivalents
(METs)] < 13, lack of regular physical activity
during the 3 months prior to the intervention,
40% < ejection fraction > 55%, and lack of a pacemaker.

Enrollment

Assessed for eligibility (n = 110)

Excluded (n = 15)

Lack of cooperation (n = 3)
hypertrophic cardiomyopathy (n = 7)
Respiratory disease (n = 5)

Randomized allocation (n = 95)

Control Groups

Allocation

Intervention Groups

Without pedometer (n =47)

With pedometer (n =48)

/

/

Morning (n = 24) Evening (n = 23)

Follow-up baseline

Morning (n = 24) Evening (n = 24)

A4 \ 4

Patients who completed sessions (n = 40)

\4 \ 4

8 patients did not complete at least 5

n =3 in the evening group)

Discontinued (n = 7 in the morning and Analysis

weeks of the HCRT sessions (4 in the
morning and 4 in the evening group)

Analyzed (n = 40)
(20 in the morning group and 20 in
the evening group)

Figure 1. CONSORT flowchart of the trial

A\ 4

Analyzed (n = 40)
(20 in the morning group and 20 in
the evening group)

ARYA Atheroscler 2022; Volume 18 3

http://arya.mui.ac.ir 15 Jan.



Time of HCRP and cardiometabolic risk factors

The exclusion criteria were ventricular
arthythmias, renal and uncontrolled metabolic
diseases,  hypertrophic  cardiomyopathy,  or
respiratory and endocrine diseases. The present
study was approved by the Ethics Committee of
Lorestan University of Medical Sciences, Iran
(approval ID: IR.LUMS.REC.1399.200). The
protocols were conducted according to the
guidelines of the Declaration of Helsinki.'s

The  home-based — cardiovascular — rebabilitation
program protocol: The cardiac rehabilitation program
included walking at home for almost 45-60 min
(5 min warming-up, 40 min walking, and 5 min
cooling-down and stretching exercises). The Borg
rating of perceived exertion (RPE) of 11-13 was
determined. The participants of the intervention
group performed the program using a pedometer for
8 weeks (5 sessions per week) as previously noted.!”
From the 2 to 8" week, the number of steps
gradually increased by 10% per week (e, 100
steps/day to a total of 500 steps/week). A pilot study
was conducted to standardize the way of performing
the protocol and to determine the number of steps at
the beginning of the study (3500 steps/day).

The Bruce Protocol and Ternination Criteria: The
protocol was implemented in the framework of a
2-phase project (i.e., before and after the eight-week
HCRP). During aerobic exhaustive exercise, an
advanced treadmill test was used employing the
Bruce protocol (ie., 3 km/hour increasing by
1.4 km/hour after 3 minutes followed by boosting
the grade by 3% at a constant speed) to determine
cardiovascular and respiratory functional indicators
in each phase.!” VO, max was measured using the
Bruce Treadmill Test which is an indirect test
that estimates VO max using the formula:
VOomax = 1476 - (1.379. T) + (0.451. T2) -
(0.012. T3) where T is the total time on the
treadmill measured in a minute.’ Patients were
initially examined by a physician to determine their
heights and weights (Seca 769 Scale, Germany)
using standard methods (i.e., light clothes on and
shoes off). Body mass index (BMI) was calculated
as body weight/height2 The patticipants were asked
to avoid alcohol, caffeine, and smoking 24 hours
prior to the exercise test and not consume beta
blockers (propranolol, metoprolol, atenolol, and
carvedilol), calcium blockers (verapamil and
diltiazem), and nitroglycerin. The exercise test
termination criteria included the development of
any unexpected heart abnormalities, BP of higher
than 180 mm Hg (systolic) and/or 100 mm Hg
(diastolic), and HR of higher than 100 bpm.?!

Researchers were blinded to the participants’
assignments. Immediately after the exercise test,
blood samples (10 ml) were taken from the
antecubital vein and transferred into tubes containing
ethylenediaminetetraacetic  acid  (EDTA)  for
biochemical measurements. It should be noted that
to minimize the risk of unexpected complications, all
exercise tests were performed under the supervision
of researchers and a cardiologist.

Mean platelet volume and other blood cell count
parameters were assessed using a flow cytometry
(Sysmex, XE-2100L, Japan). In order to determine
plasma fibrinogen level, blood samples were
centrifuged (3000 tpm, 5 minutes, 22°C), and the
parameter was measured using enzyme-linked
immunosorbent assay (ELISA; Stago, France).
Serum  cholesterol  (Cho), triglyceride (T'G),
high-density  lipoprotein ~ (HDL), low-density
lipoprotein (LDL), and very low-density lipoprotein
(VLDL) were also measured using standard ELISA
kits with 1 mg/dL sensitivity (Bionic, Iran). Serum
CRP concentration was measured using a standard
specific  kit, and serum troponin level was
determined using an ELISA sandwich method
(Mono Kit, USA).

Randomization: This study was a clinical trial in
which eligible patients were assigned to the study
groups through the stratified randomization
method. They were first divided into 2 strata of
control and intervention. Then, the subjects were
selected from the strata through the block
randomization method and divided into the
morning and evening subgroups according to the
order of the numbers and internal arrangements of
the selected blocks. The block number was selected
through lottery. To blind the researcher and prevent
any predictions of the allocations, sample numbers
and the size of the blocks were hidden.

Statistical methods: SPSS software (version 22;
IBM Inc., Armonk, NY, USA) was used for
statistical analysis. The normality of the data was
investigated using the Shapiro-Wilk test. If the
distribution of variables was normal, parametric
methods were used, and if it was not normal, non-
parametric methods were used. First, descriptive
analysis was wused to describe the wvariables.
Quantitative variables were presented as mean T
SD. Frequency (number and percentage) was
calculated and reported for qualitative variables.
Then, for other study objectives, analytical analysis
was performed. A P-value of < 0.05 was considered
as a statistically significant observation in all
analyses. In order to determine any intergroup
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variation in the measured variables before and after
HCRP sessions, the data was analyzed using paired
samples Student t-test.

Moreover, we performed 2 ANCOVA tests. The
first test was to compare the mean responses
between the 2 control groups in the morning and
evening when the values of the baseline phase of
the morning were adjusted. The second test was to
compare the mean responses between the 2
intervention groups in the evening in which the
values of the baseline phase of the evening were
adjusted using the ANCOVA test.

Results

The patticipants’ clinical and demographic
characteristics including age, the type of, BMI,
smoking, and were recorded at the time of
hospitalization. Overall, 80 patients with CHDs
were randomly divided into the control and
intervention groups and the morning and evening
subgroups (Figure 1). There were no significant
differences between the groups and subgroups in
the distributions of CHD types, addiction,
hypertension, family histories of heart diseases or
diabetes, coronary artery bypass grafting (CABG),
non-ST segment elevation myocardial infarction
(NSTEMI) and/or STEMI, as well as the mean
values of age and BMI (Table 1).

Changes in Cardiovascular Risk Factors and Metabolic
Parameters after Exercise Test: The effects of the HCRP
on the subjects’ cardiovascular performance have
been presented in table 2. In initial evaluation, there
were no statistically significant differences between
the groups regarding any of the studied variables.

In intragroup comparisons, paired t-test results
showed  significant  differences in  several
cardiometabolic ~ parameters  including TG

(P < 0.05), HDL (p < 0.05), and VO (P < 0.05),

as well as cardiovascular risk factor MPV
(P < 0.001) in the morning experimental group
before and after the 8-week HCRP.

In intragroup compatisons, paired t-test results
showed  significant  differences in  several
cardiometabolic ~ patameters  including  Cho
(P < 0.001), TG (p < 0.002), HDL (P < 0.001),
LDL (P < 0.001), and VO2mx (P < 0.001), and
cardiovascular risk factors including CRP (P = 0.01)
and MPV (P < 0.001) in the evening experimental
group before and after the 8-week HCRP.

In intergroup comparisons, ANCOVA results
showed significant  differences in  several
cardiometabolic ~ parameters  including ~ Cho
(P < 0.001), TG (p < 0.001), HDL (P < 0.001),
LDL (P < 0.001), and VOomx (P < 0.001), and
cardiovascular risk factors including CRP (p < 0.01)
and MPV (P < 0.001) between the morning and
evening experimental groups after 8 weeks of
HCRP. The comparison of the mentioned
parameters between the experimental groups
showed that the time of the rehabilitation program
had a significant effect on some parameters in the
morning and evening in the experimental groups,
also in comparison with each other (P < 0.05).
However, no significant differences were observed
in the mentioned cardiometabolic parameters
between the control group's morning and evening

following the 8-week HCRP (P = 0.05).

Discussion

In the present study, we investigated the impact of
the time of performing HCRP on changes in
cardiometabolic risk factors in phase-IV MI patients.
To the best of our knowledge, this study is the first
comprehensive assessment of the role of timing (i.e.,
morning or evening) of supervised cardiac
rehabilitation programs in Iranian MI patients.

Table 1. Baseline characteristics of the subjects in this research (n = 20)
Variables

Experimental-
morning group

Age (year) 51.4+7.97 51.1+7.86
BMI (Kg/m?) 25.17 + 1.68 25.23+1.79
Smoking 2 (10) 2 (10)
Hypertension 3 (15) 4 (20)
Family history of 3 (15) 3 (15)
heart disease

Diabetes mellitus 1(5) 1(5)
CABG 3 (15) 2 (10)
NSTEMI 1(5) 2 (10)
STEMI 2 (10) 1(5)

Control-
morning group

Control-
morning group

Experimental-
morning group

0611  50.8+8.09 481+825  0.342
0296  23.66+158 246+120  0.118
0.653 1(10) - 0.156
0.371 3 (20) 2 (10) 0.204
0.211 3 (30) 2 (10) 0.131
0.756 2 (20) 2 (10) 0.698
0.149 2 (20) 2 (10) 0.254
0.134 2 (20) 2 (10) 0.372
0.347 2 (20) 2 (10) 0.251

Values are expressed as mean + SD, and number and percentage. BMI: body mass index; CABG: coronary artery bypass grafting;
NSTEMI: non-ST segment elevation myocardial infarction; STEMIZST: segment elevation myocardial infarction
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Table 2. Comparison of Metabolic Markers, Aerobic Capacity and Risk Factors Before and After the Home-Based Cardiac Rehabilitation Program Performed in either

the Morning or Evening by Patients with Myocardial Infraction
Metabolic markers

& risk factors

Baseline

Control groups
After 8-week CR

Pa

Baseline

Experimental groups
After 8-week HCRP

Cho (mg/dl) Morning  177.6+44.44 185.6+41.42 0.07 177.6+44.36 173.25+50.11 0.47 0.65 <0.001
Evening  190.40+63.19 188.10+36.50 0.83 203.2+54.36 145.75+26.68 <0.001""

TG (mg/dl) Morning 19220 +64.20  213.15+96.86 0.19  203.55+81.93 167.35+49.58 0.05 0.60 0.002"
Evening  184.30+78.78 197.95+70.96 0.87  209.75+75.28 135.55+36.15 <0.001™"

HDL (mg/dl) Morning 37.87.35 39.65+8.18 0.33 35.65+6.06 39.10+4.55 0.05 0.57 <0.001
Evening 38+8.32 40.5+9.39 0.08 35.35+6.34 43.30+7.37 <0.001™"

LDL (mg/dl) Morning  104.30+51.04 108.90+50.75 0.16  101.40+38.47 108.05%35.95 0.17 0.55 <0.001""
Evening  113.05+47.17 109.05+31.78 0.57  110.05+45.05 89.60+21.59 <0.001™"

V02, (Ml/kg/ml) Morning  34.67+7.96 33.19+9.22 0.08 33.01+7.23 36.04+8.77 0.05 0.52 <0.001™"
Evening 31.80+9.48 32.76+9.49 0.21 28.67+7.21 38.96+7.42 <0.001™"

CRP (mg/dl) Morning 0.40%0.50 0.40+0.59 >0.999  0.35+0.58 0.50 +0.60 0.37 0.77 0.001"
Evening 0.35+0.48 0.30+0.47 0.66 0.35+0.48 0.15 + 0.36 0.04"

MPV (fl) Morning 9.46+1.18 9.73+1.51 0.26 10.20+1.08 9.40+0.98 <0.001 0.17 <0.001
Evening 9.19+0.92 9.35+1.11 0.57 10.05+1.11 8.76+0.78 <0.001™"

cTnl (Ng/ml) Morning 0.1040.00 0.10+0.00 >0.999  0.10+0.00 0.10+0.00 >0.999 >0.999  >0.999
Evening 0.10%.00 0.10£0.00 >0.999  0.10£0.00 0.100.00 > 0.999

Mean = standard deviation (SD) was reported

Cho: Cholesterol; TG: Triglyceride; HDL: high-density lipoprotein; LDL: low density lipoprotein; VO2max: Maximum oxygen consumption; CRP: C-reactive protein; MPV: Mean
platelet volume; cTnl: Troponin I; HCRP: home-based cardiac rehabilitation program

“Significant difference: P < 0.05. *P < 0.05, **P < 0.01, ***P < 0.001; P* = P Value for comparison of control groups, and P® = P Value for comparison of experimental groups using
paired t-test between before and after the intervention; P°= P Value for comparison of morning and evening control groups after 8 weeks of CR, and P = P Value for comparison of
morning and evening experimental groups after 8 weeks HCRP using ANCOV A with baseline variable adjusted
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Cardiac rehabilitation programs are known to
improve cardiometabolic risk factors including
blood lipids and aerobic capacity in patients with
CVDs. The American Heart  Association
recommends the incorporation of cardiac
rehabilitation programs in sport activities to
improve exercise capacity in patients with CVDs.22

The role of regular exercises in the prevention of
AMI can be related to the mitigating effects of these
activities on numerous cardiac risk factors such as
TG, LDL-C, and HDL-C.? Furthermore, morning
exercises have been shown to improve hemostatic
function, inflammatory status, and oxidative stress,
ultimately leading to the improvement of VO2nmax,
cardiovascular parameters, and acrobic capacity.!”>
Investigators have suggested that hormonal
responses may be influenced by the time, as well as
the intensity, and duration of exercise.?>

In a previous research, evidence has been found
supporting the clinical significance of circadian
variations in the onset of unstable angina, MI, and
SCD."5 The incidence of unstable angina? and MI%’
peaks from 6 a.m. to noon. The Framingham Heart
Study also showed that a definite or possible
occurrence of SCD (with a peak incidence between
7 and 9 a.m.) preceded by pronounced variations in
circadian level. Furthermote, MI occurs in about
one-third of all SCD cases.?¢ It is unclear whether or
not the effects of morning exercises are different
from the physical activities performed at other
times of the day. Murray et al.?® assigned patients
with established CAD to either morning (07:30) or
afternoon (15:00) training groups to study the
effects of long-term submaximal exercises;
nevertheless, they found no statistically significant
differences in outcomes between the 2 exercise
times. Zhao et al. reported that evening exercises
had significantly greater protective effects than
morning activities against CVDs.2 Similar to our
study, Lian et al.30 observed greater improvements
in lipid and inflammatory markers of patients with
CADs who walked in the evening than the morning.

In the present study, the HCRP was performed
both in the morning (8:00-9:00 a.m.) and evening
(17:00-18:00 p.m.). Our findings showed that phase
IV (maintenance) MI patients who performed the
HCRP in the evening were at a lower risk of
developing AMI compared with those who
exercised in the morning. These effects were
consistent with the results of other studies.’!

The direct mechanisms underlying the observed
preventive effects of evening exercises against AMI
are unclear. Previous studies showed that the

response of ambulatory blood pressure to everyday
physical activity was the highest at 8 to 10 a.m.3?
Furthermore, a greater shear stress was evident after
morning exercises.?® While the tone of the large
coronary artery is higher, its diameter is smaller in
the early morning compared with the afternoon and
evening.?* Flow-mediated vasodilation in patients
with variant angina has been shown to deteriorate
by early morning (6 a.m.) and improve by afternoon
(2 p.m.) and evening (8 p.m.).%

In comparison with morning physical activities,
evening exercises can result in higher improvements
in fibrinogen, LDL, HDL, cholesterol, and high-
sensitivity  reactive protein  (hsCRP) levels.
Performing cardiac rehabilitation programs in the
evening can prevent potential adverse changes in
risk factors such as morning hypertension, platelet
aggregation, fibrinogen level, MPV, morning
hypercoagulability tendency, as well as plaque
formation, vascular dysfunction, thrombosis, and
intra-arterial pressure. Therefore, this can reduce
the risk of AMI, SCD, acute coronary syndrome,
and ventricular arrhythmias.

Conclusion

The results showed that the implementation of
HCRP had significant beneficial effects in both
morning and evening intervention  groups.
Moreover, the results of this study showed that
performing an 8-week HCRP in the evening
compared to the morning had significantly better
effects on the improvement of cardiometabolic risk
factors in patients with MI. Therefore, it is
suggested that cardiac rehabilitation programs be
performed for these patients in evening shifts.
Limitations: Two potential limitations of our study
must be considered when interpreting the results.
First, we did not obtain detailed information on the
use of the medications predisposing to the risk of
AMI; therefore, we cannot rule out the possibility
of such medications interfering with the association
between exetrcise activities and AMI occurrence.
Second, as all of our patients were Iranians, the
results should be extrapolated to other populations
with caution.
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