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ABSTRACT

Considering the impact of regular exercise on heart performance, this study aimed
to investigate the effect of an aerobic exercise program on selected hematologic, hemodynamic, and
biomechanical variables in middle-aged men with heart conditions.

[VETTELE In this semi-experimental study, 34 male patients aged 40-65 years who had suffered from
myocardial infarction or had coronary artery bypass grafting and percutaneous coronary intervention,
participated. They were randomly divided into equal exercise and control groups. The exercise group
underwent submaximal aerobic exercises (workout on a stationary bike with foot pedals, workout on
a stationary bike with hand pedals, and workout on a treadmill or an elliptical) three times a week for
eight weeks. Inferential statistics such as analysis of covariance (ANCOVA), paired t-test, and Wilcoxon
test were used for between-group and within-group comparisons.

[EHTE The results showed a significant improvement in hematologic variables (white blood cell count,
erythrocyte sedimentation rate, hematocrit, and lipoproteins), hemodynamic variables (stroke volume,
resting heart rate, and diastolic blood pressure), and biomechanical variables (ejection fraction, and size
and volume of heart cavities) after aerobic exercises.

[@TEIERY The aerobic exercise program can be used in male cardiac patients to improve the hematologic
and hemodynamic blood parameters and the biomechanical heart function variables reported in this
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Introduction

iving a sedentary and inactive life can di-
rectly or indirectly cause health problems,
such as cardiovascular diseases, obesity,
and coronary artery disease, which are rec-
ognized as one of the fundamental prob-
lems in today’s societies. Exercise has protective effects
on the heart and the risk factors of cardiovascular diseases.
Recognition of the benefits and effectiveness of exercises
against cardiovascular diseases has led to the development
and advancement of cardiac rehabilitation programs in hos-
pitals and other rehabilitation centers. Cardiac rehabilitation
is considered to be a type of exercise that improves physical
abilities, relieves disease-related symptoms, reduces dis-
ability, recurrence of cardiovascular events, or the need for
interventional procedures, reduces mortality and improves
quality of life. This study aimed to determine the effect of
an aerobic exercise program on selected hemodynamic,
hemodynamic, and biomechanical variables of cardiac
muscle function in middle-aged men with heart problems.

Methods

This is a prospective quasi-experimental study with a
pre-test/post-test design. The study population consisted
of middle-aged men with myocardial infarction (MI) or
those undergoing coronary artery bypass grafting and
coronary angioplasty referred to Shahid Modarres Hos-
pital in Tehran, Iran, in the past year. From this popula-
tion, 34 men with a mean age of 51 years, height of 172
cm, weight of 78 kg, and body mass index of 26.22 kg/
m2 were selected. These patients had been referred to the
hospital’s rehabilitation department for cardiac rehabili-
tation or medical intervention one month after a cardiac
event, based on the cardiologist’s recommendation and
diagnosis. They were divided into two groups: exercise
(n=17) and control (n=17). The exercise group performed
submaximal aerobic exercise three times a week for eight
weeks, initially at an intensity of 65-68% of heart rate re-
serve. The Karvonen formula was used to determine the
target heart rate. In the main phase of the exercise program,
the goal was to maintain the heart rate for 20-40 minutes.
It consisted of aerobic exercises, including workout on a
stationary bike with foot pedals, workout on a stationary
bike with hand pedals, and workout on a treadmill or an
elliptical at an intensity of 50-80% of the maximum heart
rate. As the exercise sessions progressed, the duration and
intensity of the exercise increased slowly and gradually.
Heart rate, blood pressure, and possible electrocardiogram
changes were monitored during exercise.
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Results

Regarding hemorrhagic function variables, the findings
indicated a significant improvement in white blood cell
count, hematocrit, erythrocyte sedimentation rate (ESR),
and blood lipoproteins in both groups (P<0.05). The
values of triglyceride, cholesterol, and LDL decreased,
while HDL increased (P<0.05). The highest change due
to the exercise program in the exercise group was related
to trigly cerides (23% decrease), and the lowest change
was related to red blood cell count (6% increase). In the
control group, the highest change was related to the cho-
lesterol variable (19% decrease), while the lowest change
(<1% increase) was related to platelets. Regarding the ef-
fect size, in all variables with a significant difference, the
intensity of the effects was greater in the exercise group
than in the control group.

Regarding hemodynamic function variables, the find-
ings indicated a significant improvement in diastolic
blood pressure, stroke volume, and resting heart rate in
the exercise group (P<0.05). The variable with the most
changes was resting heart rate (13% decrease), and the
lowest change was related to systolic blood pressure with
a decrease of 1.5%. In the control group, the findings in-
dicated a significant improvement only in stroke volume
and resting heart rate (P<0.05). The highest change was
related to the resting heart rate variable (8% decrease)
and the least change was related to the increase in sys-
tolic blood pressure (1%). Regarding the effect size, in all
variables with a significant difference, the influence was
greater in the exercise group than in the control group.

Regarding biomechanical performance variables, the
findings indicated an improvement in the variables re-
lated to the size and volume of the heart cavities and the
ejection fraction in both groups (P<0.05). The highest
change due to the exercise program in the exercise group
was related to the end-systolic volume (17% decrease)
and the 1owest change (2.33% decrease) was related
to functional capacity. In the control group, the highest
change was also related to the end-systolic volume (11%
decrease), and the lowest change was related to functional
capacity (<1%). Regarding the effect size, in all variables
with a significant difference, the effects were greater in
the exercise group than in the control group.

Conclusion
The eight-week aerobic exercise program is effective
in impro ving hemorhologic variables (white blood cell

count, hematocrit, ESR, and lipoproteins), hemodynam-
ics variables (stroke volume, resting heart rate, and dia-
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stolic blood pressure), and biomechanical variables (size
and volume of heart cavities, and ejection fraction) in
middle-aged men with heart problems. Therefore, thera-
pists can use this protocol as a supplementary exercise
program to improve the performance of MI patients.
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1. Erythrocyte Sedimentation Rate (ESR)
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2. Metabolic Equivalent of Task (METs)

Seoliadgon gl yuiio

N sl UL.M.: Q9>'- &Abdj.o.b Lgl.m),;_i.':.n 89 aJlas
Otl38l (g3l iy 51 8 @ s (alaslog )5 5 (sl
@ Cams ooyl 09,5 10 Sl s ol lias .cls (5 lolins
5 osbe sadl L as (P<+/+0) og o gne JyiuS 05,5
Yozl .ol Jlymeen [YO] ) S g ol  [VF] o ISa
wbos (R (B))9 4zt p3 el G gbye ez
45,0 g u-“‘ QA.(Z: 20,90 Od...i‘: @Y}b u.CL! Sl ,.io.c
5o &..J)L..w\ &.1)5 W&A LT SUSRNY 6‘4-.’)‘5 = w‘p‘
ulm.: &qb‘f u...mlf Lm)Jaés LQW 09 Ll ‘J.M)b Q‘)LQ.:J. Qi‘
59 odes hle Slesay I8 Lo rals Ylis! aas oo
s (Sl S 5 (Sl pS o> Sl

B 4 S a3l 09,5 99 520 10 S giaas (95 Lt
QS S8y (o ped sl 0 &5 S8 g Sl sl S
5 sy sloasily L a5 (P>+/+0) ol lis (o lins Ll
el Slgean [V ) Sen 5 oot s [YF] o S
Ival o Ka g alaads LYA] o) S g opidg, sloazib b
5 959,58 YOl o Sen 5 (bl 5 [VF] S0 5 ool
ol 2 8S Eige ol s 3 05 Hlypen [Ye] ) Sea
Olse 3,5 Iy bl yotd Silgtacen L8 agh
Sz i 1SS g plestoe 4 Cenl (Stee Dl e S
ol 5o e g sl s 5l g3 JLad (28l fals
A g by s a8 el IS

JES p ilsr (p yaT i A )-*-'L' 0,)0 Lyl slaaisly

8l it (ood8 (g lonm 4 M siallis s o Sl s (195
0,90 & JLoo 4y St 95 JLad 0 (g bolixe glas
Sl iagh 5l > el bl ol ais ol oy el
5 oas i)l mls by cuils Slsren VY OV F] suploxl
093 Lad el lssen [VEAL o Sengsy (50 s
Sl 4l 5l 8 4 s el 09,5 0 Sdgrlis
obesl 09,5 o aliss cpl les el (g lobre Lials
Gloaiily L aS (P<+/+0) sg1 I3 sine J S 09,5 4y Carnss
ooliels glaazsly b Ll oo ls Slgsean [YA] o) Sen g oy,
e g by s [YF] ) 5en 5 o)l Y] o) San
ey olyed a4y 839 slaclad o5 0l 3,05 Slgseen [
Sl 53 agdie 455 4 g3 Lad ploy sl gl
05> La8 59, 2 53k U Al Vel anolls 5 Jluslie
odd Joiwls e JLad jo yrals cely ladd g col il

I8 s iulejl 0,5 o sl LB Lo olows
38 Slpeais ol Lo il (g loline alS Slgish asls 5]

a5 (P<e1+0) 352 o sine S5 09,5 & S Salejl 09,8

ol 4616 4o Sl (150 13 (38 i (S yuiio 1 (6319 90 S o B0l pen g 19l Whiome


http://medrehab.sbmu.ac.ir/

F o los NF 090 NF+F LT 5 40

Sasi glays wa Jold) Sealusgon dlocesnsed
0 fdas g (Sdgials (55 jlid 5 (ol b8 Gbys
wulpw‘wopob\&u)wwé&ow
OSleys gyl il Sl )l5 (8 hle (citz S 5
Sl keSS (o3 Al Glgreas SS9 cnl 5l ol oo

.woo@‘&dl)wcwﬁ)fédurribo)ﬂ&aw

S SlaYe
o3 BB Jgo! 31 (59

Josdljgiwns b gillae IS Sllasde yiogh slpz! o
d)l?‘ 8S 9 W) d.d)f ).laJ 5 ‘SA)')B"' om‘é d}l?‘ 4.».m5
ol 00y <8l o (IR.KHU.KRC.1000.270) o )lais 4
S

SeilSCogas 09,5 50 Hob ddazes aali)bl 5lad 3 ) allie oyl
2l oBails (5555 pole g (Gauian i eaSiidls (b )9
(s sl Slojlu 5l Jlo S aigSd ipgh cpl el
w‘ oo)SJ uﬁb)\) GCLD...J).& 9 6‘99‘4}

wallas (>ib 5 porde 10 GlSy jsbas (Sainys den

P 4t 9 gl e dodls Julowsods 125 5 5 5l e
ALzl &S ke allie

&8s 1o ,\a5
3,5 &8le o)l allie (pl oS o g5 Lol L

adlae ool jo oS ey soled (5 Ken O aisg
RUPE S I RN R

Syt Sl (2559 Sl ol W0ld (LA W8S (o) (gl
02 s (L e «(SIadSS 1uS) (gt 5 Slas
byl Grizmen sl oo (Glupd o oo L

2,5 g o sme il lhles cl 3o (2 03

sl ) U & o Gtalej] glaeg)S o e S
P ez S Slyss el gyl pre Sl Sl
(P>~/~()) S92 ]")“)gs'**“’ J).MS 05; L M wLo)] 09;
5 O lod L¥O] S 5 Bolo slaazily b a5 glasess
O Ses 5 bluw o [¥7] o Ken 5 Slacly YY) Ko
055 laazil Ll ls Slgsean [¥V] ol San g o Leb [ ¥a]
S s 9 |y iz oS polie oS [YAD oS
Sl yod g95 alid Jlgzran cplcde o)l Sloren conlos,S
sz S S5 orld Solen Jlzrs o3 g la givgasl s
SossS cn i B colal 59,8 Ll g
65955 s Olhlem )3 Sl Wy, 0SS 5 oo
B LN ST XA RAPRWSCS S ISVON S SO SRLIW| N t
Lods bl oleys 4 e Yol g canl o oyl 5 Slas
IS ooy

S e il sloog S 3o G oy Sl bl s
ol bes iy (gls gxe als Jlgsl asl 5l 8 4
392 5yl gine J5S 09,8 4 o (iulojl 09,8 50 il pis
Slgsean [YO] o Ken g blus slaaisl L a5 (P>+/+0)
Mgy Rl Gl s 5 (bl &Sl el 3l
ol glaatily b iags ol sloasily Las 53,55 U355
5 ol cails adls [¥F] ) Kaa g o d¥O] ()5
JFS 09,5 50 Joialis bl yh3 (ll el p o Sen
loogS 3 ol S (L JlaS oS )15,
Soire GRalS Il asiy 5l LE 4 Cod ¢ pala]
095 @ Camd iulejl 09,5 0 Ol ol Les cils
5 o paln slaatily L aS (P>+/0) gy 5 ls ne J S
Sen g Bolo slaazsly L Lol sl Jlsean [¥Y] o Koo
35 (Y] e 5 & jlonsl YO Ko o bl [0
19 Gy 45 oo ety > el Ladls s [VF] ) S
S e S 0y (Joalyd (bl g (Jotans (LL slo ke
L g (4 T B Y) L55,0 Cellad 0,90 y08s olisS o Ylazsl |,
|y 550l 5 5l 5 00,5 53 (505 Sk 392 08
53,8 e 530 g

HELEoNY
Silod Dl yes )5 1 Comle 9929 b s waxgil

6LQ)’$"""° QJS.LQ.C .)9.5.@‘.3 61)4 swmsj.’ U”‘ )0 sduoolaiwl
ESR « S gilon cy93 anbs (sl J5ulS Jol) Sslg 500

ol 46 le 433 Jluilo 50 13 (398 i (S yuiio 1 (6319 (90 U o B0l pe g 9t Ahiome



http://medrehab.sbmu.ac.ir/
https://khu.ac.ir/fa
https://khu.ac.ir/fa

Scientific Journal of

References

[1] Khaledan A, Hamidi Tehrani J. [The effect of aerobic exercise
on heart function of heart attack patients (Persian)]. The Jor-
nal of Movment. 2000; 2(4):5-20. [Link]

[2] Vasan RS, Sullivan LM, Roubenoff R, Dinarello CA, Harris T,
Benjamin EJ, et al. Inflammatory markers and risk of heart fail-
ure in elderly subjects without prior myocardial infarction: The
Framingham Heart Study. Circulation. 2003; 107(11):1486-91.
[DOI:10.1161/01.CIR.0000057810.48709.F6] [PMID]

[3] Mansoorian M, Qorbani M, Shafieyan N, Asayesh H, Rahimza-
deh Barzaki H, Shafieyan ZA, et al. [Association between life
style and hypertension in rural population of Gorgan (Per-
sian)]. Journal of Health Promotion Management. 2012;
1(2):23-8. [Link]

[4] Birk GK, Dawson EA, Atkinson C, Haynes A, Cable NT, Thi-
jssen DH, et al. Brachial artery adaptation to lower limb
exercise training: Role of shear stress. Journal of Applied
Physiology. 2012; 112(10):1653-8. [DOI:10.1152/japplphysi-
01.01489.2011] [PMID]

[5] Balady GJ, Williams MA, Ades PA, Bittner V, Comoss P, Foody
JM, et al. Core components of cardiac rehabilitation/second-
ary prevention programs: 2007 update: A scientific statement
from the American Heart Association Exercise, Cardiac Reha-
bilitation, and Prevention Committee, the Council on Clinical
Cardiology; the Councils on Cardiovascular Nursing, Epidemi-
ology and Prevention, and Nutrition, Physical Activity, and Me-
tabolism; and the American Association of Cardiovascular and
Pulmonary Rehabilitation. Circulation. 2007; 115(20):2675-82.
[DOI:10.1161/CIRCULATIONAHA.106.180945] [PMID]

[6] Pfeffer MA, Braunwald E. Ventricular remodeling after myo-
cardial infarction. Experimental observations and clinical im-
plications. Circulation. 1990; 81(4):1161-72. [DOI:10.1161/01.
CIR.81.4.1161] [PMID]

[7] Lavie CJ, Arena R, Swift DL, Johannsen NM, Sui X, Lee DC, et al.
Exercise and the cardiovascular system: Clinical science and car-
diovascular outcomes. Circulation Research. 2015; 117(2):207-
19. [DOI:10.1161/CIRCRESAHA.117.305205] [PMID]

[8] Clevelandclinic. What is Hemodynamics. Ohio: Clevelandclinic;
2022. [Link]

[9] Lee KW, Blann AD, Jolly K, Lip GY; BRUM Investigators. Plasma
haemostatic markers, endothelial function and ambulatory
blood pressure changes with home versus hospital cardiac
rehabilitation: The Birmingham Rehabilitation Uptake Maxi-
misation Study. Heart. 2006; 92(12):1732-8. [DOI:10.1136/
hrt.2006.092163] [PMID]

[10] Sadeghi H. [Introduction To Biomechanics Of Sports (Per-
sian)]. Tehran: Samt publishers; 2017. [Link]

[11] Voorhees AP, Han HC. Biomechanics of cardiac function.
Comprehensive Physiology. 2015; 5(4):1623-44. [DOI:10.1002/
cphy.c140070] [PMID]

[12] Fomovsky GM, Clark SA, Parker KM, Ailawadi G, Holmes JW.
Anisotropic reinforcement of acute anteroapical infarcts im-
proves pump function. Circulation-Heart Failure Journal. 2012;
5(4):515-22. [DOI:10.1161/CIRCHEARTFAILURE.111.965731]
[PMID]

[13] Zornoff L A, Paiva SA, Duarte DR, Spadaro J. Ventricular re-
modeling after myocardial infarction: concepts and clinical im-
plications. Arquivos Brasileiros de Cardiologia Journal. 2009;
92(2):150-64. [DOI:10.1590/5S0066-782X2009000200013]

[14] Mohammad Najad Panah Kandi Y, Mohammad Najad Panah
Kandi A, Shahidi F, Masoudian B. [The effect of a maximal aero-
bic exercise session in the morning and afternoon on certain
hematological factors in young athletes (Persian)]. Razi Journal
of Medical Sciences. 2013; 20(106):20-9. [Link]

[15] Karakoc Y, Duzova H, Polat A, Emre MH, Arabaci |. Effects of
training period on haemorheological variables in regularly
trained footballers. British Journal of Sports Medicine. 2005;
39(2):e4. [DOI:10.1136/bjsm.2003.010637] [PMID]

[16] Omidali F, Hamzelo M. [The effect of interval training com-
bined with iron supplementation on aerobic capacity and
some blood indices in 15- to 18-year-old boys (Persian)]. Feyz
Medical Sciences Journal. 2017; 21(2):142-8. [Link]

[17] Zar A, Ahmadi M, Ahmadi F, Hoseini A. [Comparison of the
effects of acute moderate-and high-intensity aerobic exercise
on changes in hematological parameters and exercise-induced
thrombocytosis in female college futsal players (Persian)]. Pars
Journal of Medical Sciences. 2018; 16(3):17-24. [Link]

[18] Church TS, Lavie CJ, Milani RV, Kirby GS. Improvements
in blood rheology after cardiac rehabilitation and exercise
training in patients with coronary heart disease. Ameri-
can Heart Journal. 2002; 143(2):349-55. [DOI:10.1067/
mhj.2002.119758] [PMID]

[19] Heidarishahreza A, Jali M, Bagherian M. [Effects of a period
of selected aerobic exercise on the levels of hemoglobin, he-
matocrit and red blood cells in pregnant women (Persian)].
Koomesh. 2011; 13(1):e152499. [Link]

[20] Gharari Arefi R, Chobine S, Kordi MR. [The effect of a high-
intensity interval training on some of factors affecting eryth-
rocyte sedimentation rate in sedentary young men (Persian)].
Jornal of Practical Studies of Biosciences in sports. 2016;
3(6):74-83. [DOI:10.22077/jpsbs.2016.67]

[21] Nazarali P, Sarvari S, Ramezankhani A. [The effect of maximal
endurance training on hemorheological factors of national
athletes of triathlon (Persian)]. Journal of Sport Biosciences.
2013; 4(15):63-75. [DOI:10.22059/jsb.2013.29778]

[22] Kelley GA, Kelley KS. Aerobic exercise and lipids and lipo-
proteins in men: A meta-analysis of randomized controlled
trials. Journal of Men’s Health and Gender. 2006; 3(1):61-70.
[DOI:10.1016/j.jmhg.2005.09.003] [PMID]

[23] Afzalaghaiee E, Hadian MR, Attarbashi MB, Tavakol K, Zand-
parsa AF, Jalaei S, et al. [The effects of cardiac rehabilitation
on changes in the lipid profile of iranian male and female with
coronary artery disease refered to Emam Khomeini Hospital
Complex (Persian)]. Journal of Modern Rehabilitation. 2010;
4(1):45-49. [Link]

[24] Saremi A, Farahani A, Shavandi N. [Cardiac adaptations
(structural and functional) to regular mountain activities in
middle-aged men (Persian)]. Arak Medical University Journal.
2017; 20(6):31-40. [Link]

Yavar M & Sadeghi H. Effect of Aerobic Exercise on Selected Variables in Middle-Aged Men with Heart Problems. Sci J Rehab Med. 2025; 14(4):578-591.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://ensani.ir/file/download/article/20120325203542-1126-25.pdf
https://doi.org/10.1161/01.CIR.0000057810.48709.F6
https://www.ncbi.nlm.nih.gov/pubmed/12654604
https://jhpm.ir/article-1-60-en.html
https://doi.org/10.1152/japplphysiol.01489.2011
https://doi.org/10.1152/japplphysiol.01489.2011
https://www.ncbi.nlm.nih.gov/pubmed/22403347
https://doi.org/10.1161/CIRCULATIONAHA.106.180945
https://www.ncbi.nlm.nih.gov/pubmed/17513578
https://doi.org/10.1161/01.CIR.81.4.1161
https://doi.org/10.1161/01.CIR.81.4.1161
https://www.ncbi.nlm.nih.gov/pubmed/2138525
https://doi.org/10.1161/CIRCRESAHA.117.305205
https://www.ncbi.nlm.nih.gov/pubmed/26139859
https://my.clevelandclinic.org/health/body/24013-hemodynamics
https://doi.org/10.1136/hrt.2006.092163
https://doi.org/10.1136/hrt.2006.092163
https://www.ncbi.nlm.nih.gov/pubmed/16807272
https://samt.ac.ir/fa/book/742/%D9%85%D9%82%D8%AF%D9%85%D8%A7%D8%AA-%D8%A8%DB%8C%D9%88%D9%85%DA%A9%D8%A7%D9%86%DB%8C%DA%A9-%D9%88%D8%B1%D8%B2%D8%B4%DB%8C
https://doi.org/10.1002/cphy.c140070
https://www.ncbi.nlm.nih.gov/pubmed/26426462
https://doi.org/10.1161/circheartfailure.111.965731
https://www.ncbi.nlm.nih.gov/pubmed/22665716
https://doi.org/10.1590/S0066-782X2009000200013
https://www.sid.ir/paper/10694/en
https://doi.org/10.1136/bjsm.2003.010637
https://www.ncbi.nlm.nih.gov/pubmed/15665189
https://feyz.kaums.ac.ir/article-1-3352-fa.html
https://jmj.jums.ac.ir/article_700392_3c1bf4b7e5275cdd9c3e42a14b20635e.pdf?lang=en
https://doi.org/10.1067/mhj.2002.119758
https://doi.org/10.1067/mhj.2002.119758
https://www.ncbi.nlm.nih.gov/pubmed/11835042
https://brieflands.com/articles/koomesh-152499
https://doi.org/10.22077/jpsbs.2016.67
https://doi.org/10.22059/jsb.2013.29778
https://doi.org/10.1016/j.jmhg.2005.09.003
https://www.ncbi.nlm.nih.gov/pubmed/18645633
https://www.sid.ir/paper/359603/en
https://jams.arakmu.ac.ir/browse.php?a_id=5140&sid=1&slc_lang=en&ftxt=1

[25] Basati F, Kargarfard M, Sadeghi M, Golabchi A, Rozbahani R.
[Effects of a cardiac rehabilitation program on left ventricu-
lar systolic function and mass in patient after myocardial in-
farction (Persian)]. Journal of Isfahan Medical School. 2012;
30(187):561-71. [Link]

[26] Razaghi A, Sadeghi H, Johari Moghadam A, Azma K, Mota-
medi P. [The effect of exercise-based cardiac rehabilitation in
two ways aerobic and aerobic-resistance exercises on the bio-
mechanical function of cardiac patients (Ml, PCl, and CABG)
(Persian)]. Razi Journal of Medical Sciences. 2020; 26(12):138-
48. [Link]

[27] Sheykholeslami Vatani D, Ahmad S, Mojtahedi H, Marandi M,
Ahmadi deharshid K, Faraji H, et al. [Effect of moderate and
high intensity resistant exercises on cardiovascular risk factors
in none-athlete university students (Persian)]. Kowsar Medical
Journal. 2011; 16(2):115-21. [Link]

[28] Shokrolaniaroshan A, Sadeghi H, Shirani Sh, Nejatian M. [The
effect of strength training and cardiac rehabilitation program
on biomechanical parameters of blood flow velocity and in-
tensity and its relationship with vessel stiffness in brachial and
femoral arteries in coronary artery bypass graft patients (Per-
sian)]. Archives of Rehabilitation. 2013; 14(52):38-45. [Link]

[29] Ghalamghash R, Goshe B,Omrani A, Keyhani M, Fallahi A.
[Effects of cardiac rehabilitation on functional capacity of pa-
tients with heart valve surgery (Persian)]. Journal of Medical
Council of Iran. 2008; 26(2):213-21. [Link]

[30] Schroeder EC, Ranadive SM, Yan H, Lane-Cordova AD, Kap-
pus RM, Cook MD, et al. Effect of acute maximal exercise on
vasodilatory function and arterial stiffness in African-American
and white adults. Journal of Hypertension. 2019; 37(6):1262-
8. [DO0I:10.1097/HJH.0000000000002049] [PMID]

[31] Maiorana A, O'Driscoll G, Cheetham C, Dembo L, Stanton
K, Goodman C, et al. The effect of combined aerobic and re-
sistance exercise training on vascular function in type 2 dia-
betes. Journal of the American College of Cardiology. 2001;
38(3):860-6. [DOI:10.1016/50735-1097(01)01439-5] [PMID]

[32] Hambrecht R, Wolf A, Gielen S, Linke A, Hofer J, Erbs S, et
al. Effect of exercise on coronary endothelial function in
patients with coronary artery disease. The New England
Journal of Medicine. 2000; 342(7):454-60. [DOI:10.1056/
NEJM200002173420702] [PMID]

[33] Smart N, Haluska B, Jeffriess L, Marwick TH. Exercise training
in systolic and diastolic dysfunction: Effects on cardiac func-
tion, functional capacity, and quality of life. American Heart
Journal. 2007; 153(4):530-6. [DOI:10.1016/.ahj.2007.01.004]
[PMID]

[34] Yu CM, Li LS, Lam MF, Siu DC, Miu RK, Lau CP. Effect of a
cardiac rehabilitation program on left ventricular diastolic
function and its relationship to exercise capacity in patients
with coronary heart disease: experience from a randomized,
controlled study. American Heart Journal,. 2004; 147(5):e24.
[DOI:10.1016/j.ahj.2003.12.004] [PMID]

Scientific Journal of

[35] Sadeghi M, Garakyaraghi M, Khosravi M, Taghavi M, Sar-
rafzadegan N, Roohafza H. The impacts of cardiac rehabilita-
tion program on echocardiographic parameters in coronary
artery disease patients with left ventricular dysfunction.
Cardiology Research and Practice. 2013; 2013:201713.
[DOI:10.1155/2013/201713] [PMID]

[36] Pabisiak A, Bromboszcz J, Kmiec S, Dendura M, Dabrowski Z,
Smolenski O. Changes in the complete blood count and blood
rheology in patients after myocardial infarction participating in
the rehabilitation programme. Clinical Hemorheology and Mi-
crocirculation. 2015; 61(3):541-7. [DOI:10.3233/CH-151954]
[PMID]

[37] Baghban-baghdadabadi M, Sadeghi H, Matinhomaee H,
Sokhangoii Y. [The effect of two methods of aerobic and par-
allel training on selected biomechanical variable of blood on
bilateral femoral artery in patients 40 to 65 years old foolow-
ing coronary angioplasty (Prsian)]. The Scientific Journal of
Rehabilitation Medicine. 2021; 10(3):508-21. [DOI:10.32598/
SJRM.10.3.11]

[38] Cobb FR, Williams RS, Mcewan P, Jones RH, Coleman RE, Wal-
lace AG. Effects of exercise training on ventricular function in
patients with recent myocardial infarction. Circulation. 1982;
66(1):100-8. [DOI:10.1161/01.CIR.66.1.100] [PMID]

Yavar M & Sadeghi H. Effect of Aerobic Exercise on Selected Variables in Middle-Aged Men with Heart Problems. Sci J Rehab Med. 2025; 14(4):578-591.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://jims.mui.ac.ir/article_13798_b8c1063e2187358707cf72de217a7150.pdf?lang=en
https://www.magiran.com/paper/2129969/the-effect-of-exercise-based-cardiac-rehabilitation-in-two-ways-aerobic-and-aerobic-resistance-exercises-on-the-biomechanical-function-of-cardiac-patients-mi-pci-and-cabg?lang=en
https://www.researchgate.net/profile/Slahadin-Ahmadi-2/publication/286475281_Effect_of_moderate_and_high_intensity_resistant_exercises_on_cardiovascular_risk_factors_in_non-athlete_university_students/links/678d28a595e02f182e9fba9b/Effect-of-moderate-and-high-intensity-resistant-exercises-on-cardiovascular-risk-factors-in-non-athlete-university-students.pdf
https://rehabilitationj.uswr.ac.ir/browse.php?a_id=1121&sid=1&slc_lang=fa
https://jmciri.ir/article-1-1190-fa.pdf
https://doi.org/10.1097/HJH.0000000000002049
https://www.ncbi.nlm.nih.gov/pubmed/30870268
https://doi.org/10.1016/S0735-1097(01)01439-5
https://www.ncbi.nlm.nih.gov/pubmed/11527646
https://doi.org/10.1056/NEJM200002173420702
https://doi.org/10.1056/NEJM200002173420702
https://www.ncbi.nlm.nih.gov/pubmed/10675425
https://doi.org/10.1016/j.ahj.2007.01.004
https://www.ncbi.nlm.nih.gov/pubmed/17383289
https://doi.org/10.1016/j.ahj.2003.12.004
https://www.ncbi.nlm.nih.gov/pubmed/15131559
https://doi.org/10.1155/2013/201713
https://www.ncbi.nlm.nih.gov/pubmed/24459599
https://doi.org/10.3233/CH-151954
https://www.ncbi.nlm.nih.gov/pubmed/26410862
https://doi.org/10.32598/SJRM.10.3.11
https://doi.org/10.32598/SJRM.10.3.11
https://doi.org/10.1161/01.CIR.66.1.100
https://www.ncbi.nlm.nih.gov/pubmed/7083497

