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Abstract

Background: Cardiac rehabilitation (CR) is a preventive
multidisciplinary program, designed to help patients regain
their physical, social and psychological functioning. Studies
show that the control of risk factors can slow down or even
reverse the advancement of the atherosclerosis process, di-
minishing the morbidity and mortality burden. Participation
in cardiac rehabilitationincreases the rate of return to work
(1) and reduces medical costs due to decreased rates of re-
hospitalizations (1) and PCI procedures (2).

Aim of Study: To assess the effect of a 12-week cardiac
rehabilitation program on ischemic patients following myo-
cardia infarction (M1).

Patients and Methods: Thisis a prospective single-center
study that was conducted on 30 patients who survived myo-
cardial infarction with and preserved gection fraction and
in absence of overt heart failure symptoms. A full history
and careful physical examination were performed before and
after enrollment in a 3-month-cardiac rehabilitation program
which prescribed exercise training, 3 sessions/week. The
following measurements were taken; weight, BMI, blood
pressure and heart rate, in addition to blood samples to assess
lipid profile, fasting blood sugar and HbA1c. A primary
endpoint of this study was to assess the effect of cardiac
rehabilitation program on CV risk factors whereas the sec-
ondary endpoint was to evaluate the effect of the programon
(MACE), functional capacity and quality of life using the
Short-Form 12 (SF-12).

Results: There was a highly significant decrease in systolic,
diastolic blood pressure and resting heart rate (p=0.00, p=0.000
and p=0.025 respectively) in addition to total cholesterol,
LDL, blood sugar levels and HbA1c (p=0.05, 0.02, 0.006 and
0.015 respectively).

However, there was no statistically significant reduction
in Triglycerides, HDL, BMI, and weight. Additionally, a
significant improvement in the functional capacityand the
health related quality of life (using SF-12) were noted. No
major adverse cardiac events were observed until program
completion.
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Conclusion: Post-M| patients who were referred to a 12-
week-exercise-based, comprehensive cardiac rehabilitation
program demonstrated improvement in exercise capacity,
blood pressure, resting HR, LDL, total cholesterol, cardiac
events, psycho-social functioning with 93.3% resumption of
work.
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I ntroduction

CARDIOVASCULAR disease (CVD) isacritica
health issue in Egypt, causing 39% of all deaths,
with significant prevalence of risk factors among
the Egyptian population. The growing rates of
CVD aretrandlating not only to the direct health
care cost, but are also reducing the economic
productivity by removing people from the active
workforce, which constitutes a major challenge
for development. The problem becomes more com-
plex in developing countries such as Egypt, where
patients' standard of living and poor hedlth literacy
are significant barriers to their risk-factor modifi-
cation, and compliance to medications. Therefore,
patients who developed M| arein need of areha-
bilitation service to help them control their risk
factors, and return to their prior activity levels[3].
M eta analyses show that cardiac rehabilitation
programs reduce mortality [4], improve quality of
life [2], exercise tolerance, risk factors aswell as
the overall psychosocial wellbeing [5]. Besides
being clinically effectiveit is also ahighly cost-
effective intervention, compared to other lines of
treatment. It reduces health cost related to repeated
hospitalization and coronary interventions/surgeries
aswell as cost related to withdrawal from the
workforce due to disability or mortality.

Aim of the work: To evaluate the effect of a 3-
month, hospital-based cardiac rehabilitation pro-
gram on patients following STEMI/ NSTEMI my-
ocardial infarction.
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Patient selection: Thisis a prospective study
performed at Ain Shams University Hospital in
2009/2010. Thirty consecutive patients who sur-
vived STEMI or NSTEMI without symptoms or
signs of overt heart failure were referred to a 3-
month hospital-based, exercise training program,
2-3 weeks following the infarction.

This study excluded the following: Patients who
had incapacitating, advanced or terminal medical
illness, patients with recent acute medical condition
(such as stroke, TIAs, myocarditis), patients with
contraindication to exercise, patients with CRT or
|CDand patients who were referred for CABG.

Patients and M ethods

All patients were enrolled in a cardiac rehabil -
itation program which encompassed:

Medical evaluation: All patients were subjected
to meticul ous history taking screening forsmoking,
hypertension, DM, hyperlipidemia, obesity and
prior PCI/CABG. Careful physical examination
was performed including weight, body mass index
(BMI), resting pulse and blood pressure, signs of
heart failure and cardiac murmurs. 2D echocardi-
ography was conducted to evaluate LVEF using
biplane Simpson's method.

Thisis aprospective study preformed at Ain
Shams University Hospital in 2009-2010.

A supervised moderate-intensity exercise Pro-
gram: After explaining the program components
to patients and obtaining their written consent,
patients were exercised 3 times weekly over 3
months. Exercise prescription targeted achieving
a heart rate of 40-60% of the heart rate reserve
which was calculated from a prior symptom-limited
modified Bruce protocol stresstest. Each session
lasted for 30min and was preceded by 5min of
warm-up exercise. Exercise intensity was guided
by Borg scale of rate of perceived exertion (RPE)
[6] aiming an RPE of 11-13 in the absence of symp-
toms. A trained cardiac rehabilitation nurse moni-
tored the patient' heart rate, blood pressure and
symptoms throughout the sessions.

Risk factor modification: Besides optimization
of medical treatment, all patients were subjected
to intensive education and counseling conducted
by atrained nurse and motivational educational
videos. Mean blood pressure values, plasmalipids,
fasting blood sugars and glycated Hb were meas-
ured before and after completion of the program.
Weight management was performed. Obese patients
whose BMI =230kg/m  were advised to reduce their
daily caloric requirement by 500 calories while

those with BMI =25 and sBOkg/m2 were encour-
aged to consider. Patients were educated and coun-
seled to include less saturated fat intake and more
fish, grains, fruits and vegetables in their diet.

Major adverse cardiac events including: Death,
recurrent M1 and/or hospitalization for angina,
coronary angiography or re-PCl were recorded in
relation to stage fulfilled at cardiac rehabilitation
program.

Psychosocial management: Psychological edu-
cation and counseling was provided via atrained
nurse. Evaluation was done through a 12-item
Short-Form Health Survey-version 2 (SF-12v2)
[71, aself-report of physical and mental health
through 8 health dimensions: Physical functioning,
role limitations due to physical health problems,
bodily pain, general health, vitality, social func-
tioning, role limitations due to emotional health,
and mental health. The higher the scores, the better
the physical and mental health functioning [7]. A
cut off of <50 in the physical component (PCS-
12) isindicative of a physical condition; while
<42 in mental component (MCS-12) may indicate
clinical depression [7].

Functional Capacity was assessed by looking
at the distance covered, Borg rate of perceived
exertion and resting heart rate before and after
completing the program.

The patients reported the duration and rate of
their physical activities prior to, during and after
completing the CR program. According to their
activity levels, patients were classified into: Very
active (=3 times/week for at least 20min per time),
moderately active (1-3 times/week for at least 20
min per time) or sedentary (<20min, once a week)
(8.

Resumption of work: The ability of patientsto
resume work without assistance or need for mod-
ification.

Satistics:

The results of this study were calculated, tabu-
lated and statistically analyzed. We used Independ-
ent student'st-test & Mann-Whitney's U test. Pear-
son's correlation coefficient was calculated to
estimate association between numerical variables.
Statistically significant results were defined as a
p-value <.05.

Results

A total of 30 patients completed the exercise
training program. The baseline Demographic data
and risk factors are shown in Table (1).
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Table (1).

Gender:

Male 22 (73.3%)

Female 8 (26.7%)
Age (years) 35-73
[Range - Mean = SD] 56.07+8.921
Dysdlipidemia* 13 (43.33%)
Treatment for dyslipidemia 13 (100%)
Total Cholesterol (mg/dl):

Range 100-382

Mean + SD 199.2+58.96
LDL (mg/dl):

Range 47-308

Mean + SD 126.58+48.74
HDL (mg/dl):

Range 27-79

Mean + SD 44.9+11.48
TG (mg/dl):

Range 38-500

Mean + SD 150.3+99.59
HTN** 12 (40%)
Treatment for HTN 12 (40%)
SBP (mmHg) Range 90-220
Mean + SD 131+23.976
DBP (mmHg) 60-110
Mean + SD 82.33+9.714
DM# 10 (33.33%)
Treatment for DM 10 (100%)
FBS (mg/dl) Range 119-420
Mean + SD 260.77+89.115
HbA1c (%) Range 5.7-11.4
Mean + SD 7.377+1.9984
Non-smokers 2 (6.6%)
Current Smokers 13 (43.3%)
Former smokers 15 (50%)
Duration (years) Range 15-50
Mean + SD 32.76+10.44
Obese " 17 (56.6%)
Weight (kg) Range 67-112
Mean + SD 86.6+10.928
BMI (kg/m’) Range 25.31-43.28
Mean + SD 32.4991+5.11
STEMI 14 (46.7%)
NSTEMI 16 (53.3%)
PCI 29 (96.7%)
CABG 0
Total Revascularization 17 (56.7%)

No = Number.

SD = Standard deviation.

BMI = Body mass index.

DM = Diabetes mellitus.

HTN = Hypertension.

SBP = Systolic blood pressure.

DBP = Diastolic Blood Pressure.

LDL= Low Density Lipoprotein.

HDL=High Density Lipoprotein.

TG= Triglycerides.

STEMI= ST elevation myocardial infarction.
NSTEMI= Non ST elevation myocardia infarction.
PCl= Percutaneous coronary intervention.

CABG= Coronary artery bypass graft.
*Dyslipidemia (LDL.100).
**HTN(BP>14N9®,#DM(HbAlc>65LAObe£(BMIzakghn%.
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1- Effect of CRP on risk factors:

After completing the CRP, significant reduc-
tions were observed in SBP (131+23.97mmHg to
114+8.137mmHg, p<0.001), DBP (82.33%
5.374mmHg to 72.5+7.42mmHg, p<0.000), serum
LDL (126.58+48.74mg/dl to 75.03+29.13mg/dl,
p=0.02), and Serum Total cholesterol (199.2+
58.96mg/dl to 150.9+35.17mg/dl, p=.05). The mean
fasting blood sugar value fell from 260.77+
89.115mg/dl to 170+59.741mg/dl (p=.006) and
HbA1c level (7.377+1.99g/dl to 6.113+1.2293%,
p<0.015). Non-significant reductions were noted
in serum HDL (44.9+11.48mg/dl to 47.53+
11.59mg/dI, p=0.38), serum triglycerides (150.3+
99.59mg/dl to 141.97+76.43mg/dl, p=0.7), BMI
(32.49+£5.11kg/m to 32.14+5.03kg/m , p<0.78)
and weight (86.6+10.92mmHg to 85.67+10.83
mmHg, p<0.74).

|- Secondary endpoints:

MACE: At 3 months none of the patients died
or suffered a myocardial infarction. None under-
went Re- PCI or CABG or was hospitalized.

Psycho-socia well-being: The SF-12 scores
areincluded in Table (4). Prior to CRP, women
showed scores that were lower than their counter-
partsin the general population. After completing
CRP, the scores increased in the categories of
bodily pain, physical function and role limitation
due to physical problems. Men showed near-normal
valuesin the following sections: Energy/vitality,
general health, mental health and physical function;
but lower in the others. All men's items improved
significantly after CRP completion at 3 months
except genera health (baseline value was near-
normal). When compared to the general population,
men showed a significant improvement in both
elements (physical role: from 28.7 at baseline to
50.4 after 3 months), and emotional role (from
41.3t0 52.3), p<0.001 & p<0.01 respectively.

Evaluating Changes in Functional Capacity:
Upon completion of the CRP, most patients could
exercise 40 minutes at 4.7 mph twice aweek and
performed other recreational activities 2-3 times
aweek. Moreover, most patients showed a reduc-
tion in their resting heart rate, thus an increase in
their heart rate reserve, and exercise tolerance as
shownin Table (4).

Evaluating changes in physical activity levels:

Resumption of Work: Most patients were able
to resume their work upon completion of CRP: 28
(93.33%) compared to 18 patients (60%) upon
enrollment (p=0.039).
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Table (2): Comparison between baseline and post CRP Data.

Minimum Maximum Mean Std. Deviation F Sig.
BP:
Baseline 90 220 131.00 23.976 13.525 .001
Post CRP 90 130 114.00 8.137
Total 90 220 122.50 19.712
DBP:
Baseline 60 110 82.33 9.714 23.537 .000
Post CRP 60 85 72.50 5.374
Total 60 110 77.42 9.228
FBS
Baseline 119 420 260.77 89.115 9.195 .006
Post CRP 97 295 170.54 59.741
HAlc:
Baseline 5.7 114 7.377 1.9984 6.913 .015
Post CRP 5.04 9.18 6.113 1.2293
WT:
Baseline 67 112 86.60 10.928 110 742
Post CRP 65 110 85.67 10.889 (NS)
BMI:
Baseline 2531 43.28 32.4991 5.11522 .075 .786
Post CRP 2531 43.28 32.1408 5.03824 (NS)
Chol:
Baseline 100 382 199.20 58.966 3.758 .057
Post CRP 96 229 150.90 35.175
LDL:
Baseline 47 308 126.58 48.748 5.605 .021
Post CRP 36 167 75.03 29.133
HDL:
Baseline 27 79 44.90 11.484 .781 .380
Post CRP 32 80 47.53 11.596
TG:
Baseline 38 500 150.30 99.593 132 717
Post CRP 50 426 141.97 76.432
Wt =Weight. Chol = Cholesterol.

Table (3): While women's score improved in the physical role

Table (4): Functional capacity assessment (Baseline & Post

only (16.5-37.5), p<0.01. CRP).

SF domains Normal values Baseline 3 months later Assessment Baseline Post CRP p-vaue
Bodily pain M (67.5) 61.1 74.6 (*p<0.0001) Distance 5minat 2mph 40 min at

F (59.1) 452  56.9 (*p=0.0052) 4.7 mph
Energy/vitdity ~ M (59.3)  56.84 62.1 (*p=0.0005) twice aweek

F (51.7) 463 525 Borg Rate of 10 13
General hedlth M (554) 546 554 Perceived Exertion

F (48.7) 458 464 Resting Heart rate  75+11.1s 69+8.9 p=0.025
Mental health M (64.7) 658 69.7 (*p=0.012) (mean value) bpm

F (57.1) 566 57.1
Physical function M (71.7) 715 78.1 (*p=0.0025)

F(63.9) 46.1 559 (*p=0.010) Table (5): Physical activity (Baseline and Post CRP).
Role: emotional M (73.5) 413 52.3 (*p=0.004) U

. . pon At p-

F (68.1) 38.6 46.2 Exercise habits enrolment follow-up value
Role: physical M (65.9)  28.7 50.4(*p<0.0001)

F (55.5) 165 375 (p=0002) Sedentary (%) 60% 30% 0.039

Moderately active (% 26% 42%

Socia function M (75.8) 629  72.9 (*p<0.0001) oderately active (%) ° °

F (70.6) 57.7 653 Very active (%) 14% 28%
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Discussion

This study aimed to study the impact of cardiac
rehabilitation program on improving cardiovascular
risk factors, MACE, functional capacity and quality
of life of patients with CAD.

Effect of CRP on CV risk factors:

Results showed a highly significant reduction
inin SBP (131+23.97mmHg to 114+8.137mmHg,
p<0.001) and DBP (82.33+5.374mmHg to 72.5+
7.42mmHg, p<0.000), which agrees with Sarrafza-
degan et al. [9], Philippe et al. [10] and Parvand et
al. [11]. This significant reduction in blood pressure
islikely a collective effect of exercise, healthy
eating, and patient motivation to adhere to medi-
cations. Improvement in CV risk factors can con-
tribute significantly to thereduction of eventsin
the secondary prevention of coronary disease [12].

Regarding lipid profile, asignificant reduction
in TC and LDL only was noted. The baseline TG
was near normal). Thiswasin agreement with Fard
et al. [13] who reported a reduction up to normali-
zationin TC, TG, and LDL of (35%, 30% and 38%
respectively) in a cohort of 120 patients after only
8 sessions of CR. However, they reported an in-
crease in serum HDLof 5mg/dl vs control (p<0.05)
mostly due to the larger sample size. Thisalso
agreeswith Lavie et al. [14] who observed similar
results in 237 patients and deduced that correspond-
ing dyslipidemic baseline values of LDL, HDL
and TG were the strongest predictors of improve-
ment. However other studies[15,16] demonstrated
significant elevation in HDL-C but stationary TG.
The observed improvement in lipid profile may be
a combination of multiple variables such as diet,
exercise, statins and compliance to treatment.
Further studies including control groups are rec-
ommended. Moreover, both mean fasting blood
sugar and HbA1c levels showed a significant re-
duction from 260.77+89.115mg/dl to 170+59.741
mg/dl (p=.006) and (7.377+1.99¢g/dl to 6.113+
1.2293 %, p<0.015 respectively. Thiswas congruent
with Toste et al. [17] who studied 253 diabetic
patients diagnosed with ischemic heart disease and
found a highly significant reduction (<0.001) in
their FBS and HbA 1C after 3 months of CRP.
Patients weight and BMI did not change signifi-
cantly. We recommend this to be studied further
in larger subsets of patients with longer follow-up
periods.

Effect of CRP on MACE:

Our study shows that no major adverse cardiac
events was observed up to 3 months of enrollment.
Thisisin line with the metanalysis[18] that included
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25 studies with 55 035 participants that found that
MACE risk was significantly lower in patients
who completed cardiac rehabilitation compared to
those who did not. (RR=0.49; 95% CI=0.44 to
0.55; p<0.05).

Effect of CRP on psycho-social well-being:

The patients functional capacity and quality
of life significantly improved as shown by the
SF12 scores. Our findings agree with Dibben G et
al. [19] who reviewed 84 trials with 23,172 partic-
ipants primarily after Ml and found that there was
evidence that exercise-based CRP may improve
the health related quality of life using (SF-36)
across the following subsets (mental component,
physical functioning, physical performance, general
health, vitality, social functioning and mental health
scores) extending up to one year.

Furthermore, men demonstrated a significant
improvement in both physical and emotional di-
mensions (28.7 to 50.4 after 3 months, p<0.001
and 41.3 to 52.3, p<0.01 respectively), while wom-
en showed improvement in the physical dimension
(16.5-37.5, p<0.01).

Our patients demonstrated improved exercise
tolerance demonstrated by the distance covered,
the Borg rate of perceived exertion, and increase
in recreational activities through the week. This
comes in agreement with Smart et a. [22] who
reported a significant improvement (p=0.04) in
exercise tolerance up to 6 months in 483 ischemic
patients with atrial fibrillation who completed CRP
(vs 476 controls) in metanalysis of nine randomized
trials. Asaresult of this symptomatic improvement,
the numbers of patients who became moderately
active increased by 61.9%, those who became very
active doubled while the number of sedentary
patients was halved (26% to 42%), (14% to 28%),
and (60% to 30%) respectively (p=0.03).

Overal, 93.3% of patients were comfortable
to resume their jobs after 3 months of rehabilitation
compared to 60% upon enrollment. This agrees
with Sun et al. [23] who found that after 12 weeks
of CR, 87.5% (n=49) of the patients resumed their
pre-infarction jobs. Age, sex, education level,
smoking history, DM, hospital re-admission, and
social support, were significantly related to return-
ing to work after 12 weeks.

Conclusion:

This study showed that a cardiac rehabilitation
program including 3 sessions of exercise training
weekly for 3 months with ancillary patient educa-
tion, counseling and psychosocial management
improved patients' exercise capacity, blood pres-
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sure, resting HR, LDL, total cholesterol, major
adverse cardiac events and psycho-social function-
ing. Cardiac rehabilitation is an effective and
efficient intervention for post-M| patients.

Limitations to this study include single center,

with small number of patients and short follow-
up period. We recommend longer follow-up for
cardiac events.

Conflicts of interest: The authors had no conflict

of interest.

6-

O-

10-

References

LEVIN L.A.1, PERK J. and HEDBACK B.: Cardiac
rehabilitation a cost analysis. J. Intern. Med. Nov., 230
(5): 427-34, 1991.

CHEUK-MAN YU, CHU-PAK LAU, JUNE CHAU, et
al.: A short course of cardiac rehabilitation program is
highly cost effective in improving long-term quality of
life in patients with recent myocardial infarction or per-
cutaneous coronary interventionArchives of Physical
Medicine and Rehabilitation December 2004. VVolume 85,
Issue 12, Pages 1915-1922, 2004. accessed at ht-
tp://www.archives-pmr.org/article/S0003-9993(04) 01088-
3/abstract.

SELIM G.: Cardiac rehahilitation in Egypt , The Lancet
Globa Health, Volume 1, Issue 2, 2013. €72 accessed
at http://www.thel ancet.com/journal ¢/langlo/article/
PI1S2214-109X (13) 70018-4/fulltext.

CLARK A.M., HARTLING L., VANDERMEER B., et
al.: Meta-analysis: Secondary prevention programs for
patients with coronary artery disease. Ann. Intern. Med.,
143: 659-72, 2005.

MAMPUY A W.M.: Cardiac rehabilitation past, present
and future: An overview. Cardiovasc. Diagn. Ther. Mar.,
2 (1): 38-49, 2012. doi: 10.3978/j.issn.2223-3652.
2012.01.02. PMID: 24282695; PMCID: PMC3839175.

NERY SWILLIAMS: The Borg Rating of Perceived
Exertion (RPE) scale, Occupational Medicine, Volume
67, Issue 5, July 2017, Pages 404-405, https://doi.org/
10.1093 /oc cmed/kgx063

SHAH C.H. and BROWN J.D.: Reliability and Validity
of the Short-Form 12 Item Version 2 (SF-12v2) Health-
Related Quality of Life Survey and Disutilities Associated
with Relevant Conditionsin the U.S. Older Adult Popu-
lation. J. Clin. Med. Feb., 29; 9 (3): 661, 2020. doi:
10.3390/jcm9030661. PMID: 32121371; PMCID:
PMC7141358.

YANG Y.J.: An Overview of Current Physical Activity
Recommendationsin Primary Care. Korean J. Fam Med.
May, 40 (3): 135-142, 2019. doi: 10.4082/kjfm.19.0038.
Epub 2019 May 20. PMID: 31122003; PMCID:
PMC6536904.

SARRAFZADEGAN N., RABIEI K. and KABIR A.:
Changesin lipid profile of patients referred to a cardiac
rehabilitation program. Eur. J. Cardiovasc. Prev. Rehabil .,
15: 467-472, 2008.

PHILIPPE M., BENGT K. and FRANCOIS M.: Stair use
for cardiovascular disease prevention. Eur. J. Cardiovasc.
Prev. Rehabil., 16 (Suppl 2): S17-S18, 2009.

Evaluation of the Impact of Cardiac Rehabilitation Program on Post-MI Patients

11- PARVAND M., GOOSHEH B. and SARMADI A.: Effect

12-

13-

14-

15

16-

18-

19-

20-

of Cardiac Rehabilitation on Blood Pressure and Functional
Capacity in Patients after Myocardial Infarction. Novelty
in Biomedicine, 4 (2): 56-60, 2016. https://doi.org/
10.22037/nbm.v4i2.6928

HASKELL W.L., ALDERMAN E.L., FAIRJM. et al.:
Effects of intensive multiple risk factor reduction on
coronary atherosclerosis and clinical cardiac eventsin
men and women with coronary artery disease. The Stanford
Coronary Risk Intervention Project (SCRIP). Circulation.
Mar., 89 (3): 975-90, 1994. doi: 10.1161/01.cir.89.3.975.
PMID: 8124838.

FARD N.M., ZADEGAN N.S,, SAJADI F., et a.: Effect
of cardiac rehabilitation on lipid profile. J. Assoc. Physi-
ciansIndia Jan., 51: 12-5, 2003. PMID: 12693447.

LAVIE C.J. and MILANI R.V.: Factors predicting im-
provementsin lipid values following cardiac rehabilitation
and exercise training. Arch. Intern. Med. Apr., 26; 153
(8): 982-8, 1993. PMID: 8481069.

HARTUNG G.H., SQUIRESW.G. and GOTTO A.M.:
Effect of exercise training on plasma high-density lipo-
protein cholesterol in coronary disease patients. Am. Heart
J,, 101: 181-184, 1981.

ROGERSM.A., YAMAMOTO C., HAGBERG JM., et
al.: The effect of 7 years of intense exercise training on
patients with coronary artery disease. J. Am. Coll. Cardial.,
10: 321-326, 1987

TOSTE S, VIAMONTEA S., BARREIRAB A, et al.:
Cardiac rehabilitation in patients with type 2 diabetes
mellitus and coronary disease: A comparative study.
Revista Portuguesa de Cardiologia (English Edition)
Volume 33, Issue 10, October, Pages 599-608, 2014.

J H., FANGL., YUAN L. and ZHANG Q.: Effects of
Exercise-Based Cardiac Rehabilitation in Patients with
Acute Coronary Syndrome: A Meta-Analysis. Med. Sci-
Monit. Jul 7; 25: 5015-5027, 2019. doi: 10.12659/
MSM.917362. PMID: 31280281; PMCID: PMC6636406.

DIBBEN G., FAULKNER J., OLDRIDGE N., et al.:
Exercise-based cardiac rehabilitation for coronary heart
disease. Cochrane Database Syst. Rev. Nov. 6; 11 (11):
CD001800, 2021. doi: 10.1002/14651858.CD001800.pub4.
PMID: 34741536; PMCID: PMC8571912.

ROSHANAEI-MOGHADDAM B., KATON W.J. and
RUSSO J.: Thelongitudinal effects of depression on
physical activity. General Hospital Psychiatry, 306-315,
2009.

FREEDLAND K_.E. and CARNEY R.M.: Depression as
arisk factor for adverse outcomes in coronary heart
disease. BMC Medicine, 11 (1): 1-9, 2013. https://
doi.org/10.1186/1741-

22- SMART N.A., KING N., LAMBERT J.D., et al.: Exercise-

based cardiac rehabilitation improves exercise capacity
and health-related quality of life in people with atrial
fibrillation: A systematic review and meta-analysis of
randomised and non-randomised trials. Open Heart, 5:
€000880, 2018. doi: 10.1136/openhrt-2018-000880

23- SUNW., GHOLIZADEH L., PERRY L., et a.: Predicting

Return to Work Following Myocardial Infarction: A
Prospective Longitudinal Cohort Study. Int. J. Environ.
Res. Public Health, 19: 8032, 2022. https://doi.org/10.3390/
ijerph19138032.


http://www.archives-pmr.org/article/S0003-9993(04)01088-3/abstract.
https://doi.org/10.1186/1741-

Ghada Selim, et al. 1457

a8 (e AN Sl 3ale) el T @as
ol Al oLilion! day Lo

Loty Toe et g Lot ll pgdilla Balaical e o yoll Buelonal pacan cclmeadill sania Slis galisn o lal] Juals Bole o)

clielaall e¥ane o Jlis Lo ¢ gualua) Gl ptl] o o uan i ol 1o o (Sa ol Jalge i oSadll o ) elialpll 5t

AR Capnun Aol IS (a g Joall () Sagall Juse oy wi3s ulil] JuaS Bl 8 3 LRl o1 M @bl yll Suts byl
AR 5l Jae ] piitibaall Jpas pedid 3] elieLaall sole] oY

.;_;EIIZLA:;L&'GM W%m'&lﬂ'ﬁu‘éﬁ&nkwi \V EAA]?E”‘E.AFG;JLLL@Angﬁh&\;ﬂI M\bﬁkﬁ.&é\

i gy 32T a3 il Ade iaud (3 lse] G Gl Aide o Litial o Lad Ldnye ¥ Tahpull 0ia cilos s 3 yu A3y la
sl / lada ¥ o pualiy cupsi e cpand (g et Y Sl Bl ol Bule] gualipe b Joaaill sayy Jid JolS Sy andy Gads
Caspall (s sicun pufil all @lise (M BLAYL il ol s Jans 5 adll biudy aoeadl I pditay ool G @ lulall 327 5
G131 8 el e Jalse e Gl Jaals Sale] aliss 5305 a8 LI Lleall Lo il (g Seadl Cpasole gy ailoall adll Sy
gisall aludioals Slall Luegis Lbalagll 5,08l «(g S Loaleadl Lualil) &laal) e gealill L35 aasks L Lysalill Llgal) Lo il
+_yauadl]

S g el I 1 LAY Ta LT il by pus Junay (habeasi¥ g e B aull i b 5 (A LAR51 Ly s )
s Sl sl sanglly aall 3 aileall Kol culysinuns BUSI aitially

S Cpeant agl celld 1 BLAYG 3ol cprenl] S 50 LA Gypanll 3 Tolian] 4 sine (L) lia (5 ol celld pay
el Goa e LY a8 50 Tules Zali &hsa (g Laadly ol dacally alaial) 5 Laadl Lunisiy ealigll 5,800 i

legansd VY Butal Gy yail] e w3E11 Sl Gl Juals Busle ] gali o M) pgilla] cuss cpill e Lia ¥l aay Lo ud yo il Ausdiel)

WS Gaiaie Jg el sSg JasienlsSI Hlaaly Aalll o8] Gl @y Junas pull Iaidyy il Tuaylon e 80801 3 Liuas
o LaaYl g islal 15 311 agllac] ALM 7AY.Y (iiliaaly e Lein¥ g el ¥ L ccg €I Luabuad &lan¥



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

