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ABSTRACT

This study aimed to compare the effect of eight weeks of resistance training and electrical muscle stimulation
on cardiovascular health indicators and C-reactive protein levels in inactive women.

In this quasi-experimental study, 45 inactive women, aged 30-40 years, were randomly divided into three
groups: resistance training (n=15), electrical stimulation (n=15), and control (n=15). Before and after the
intervention, anthropometric indicators and blood sampling were collected to measure lipid indices and C-
reactive protein levels. The training protocol consisted of eight weeks of training, with three sessions per
week. Shapiro-Wilk tests and analysis of covariance (ANCOVA) were used to analyze the data at a
significance level of 0.05.

The results of the present study showed that the lipid indices of total cholesterol (P=0.005), triglycerides
(P=0.004), low-density lipoprotein (LDL) (P=0.009), and C-reactive protein (P=0.001) exhibited significant
differences among the three research groups. However, no significant difference was observed in the high-
density lipoprotein index between the intervention and comparison groups (P<0.05). The results of the intra-
group test showed that the lipid profile indices, including triglycerides (P=0.001), total cholesterol
(P=0.001), LDL (P=0.001), and C-reactive protein (P=0.001), were lower in the resistance training group
than in the control and electrical stimulation groups.

The results obtained from the present study showed that resistance training improves the lipid profile and
reduces C-reactive protein in inactive women. It appears that resistance training can be used alone or in
combination with electrical stimulation exercises to enhance overall health in both healthy and ill
individuals.

Keywords: C-reactive protein, Electrical muscle stimulation, Lipid profile, Resistance training

Citation: Koushiar A, Gholami M, Abbas Biniaz SA, Ghazalian F, Abednatanzi H. [The effect of eight weeks of progressive
resistance training and electrical muscle stimulation on cardiac health indicators in Inactive individuals]. Journal of Translational
Medical Research. 2025; 32(1): 17-26. [Persian]

¥ DOI http://doi.org/10.61186/JBUMS.32.72??
Received: June 15, 2025 Accepted: October 07, 2025

Copyright © 2025, Journal of Translational Medical Research. This open-access article is available under the Creative Commons
Attribution-Non Commercial 4.0 (CC BY-NC 4.0) International License (https://creativecommons.org/licenses/by-nc/4.0/), which
allows for the copying and redistribution of the material only for noncommercial purposes, provided that the original work is
properly cited.



http://dx.doi.org/10.61186/JBUMS.32.1.17

oligs dlao

3 31 B o S Ll 9 NG (K9 ST S g g ol 8 o glie (93 9oF Aidd Cuiid g5
03 553 (g3

VI o5t gl cpme O WT5E 03 8 T 55 o e o TV obla Gtaite O gy 1T

ol

5 B9 B Codl (sl et Mie (Sl S0 5 Stoglie (el tin Cul b duglio adlls () Ban
Sy Jlb it (55 C a8y (559

S225 (HV0) (stegliie (3305 09,5 A > (Bolalygbdy Jlo Fe¥e g oy b Jlbjped 15 Y0 (005 4o adlllas (] 5
5ol pslato & £y 5 (Seytagiail Gl Ll alblis Sl ey g 5 s s (,8510) U5 5 (,8510) (Sl
@il g didn )3 duly g pyed tin A Jold (g pe5 SS9y 05 ploxil C (LSl (g sk 5 sl ol
A o3l +/+0 (g,olixe pdaw )3 ANCOVA g Shggpmli slaygesl ;I lnosly Juloo o

g (P=+/++3) LDL. (P=+/++¥) sypuslS (65 {P=+/++0) IS Jpyiadlf cshd (slo,msls 3 syl adllao gl
HDL _asls p &8 conl Jboyd cpl by (o)l dme N3] 3uios &S5 dw glaog,S ;> (P=+/++Y) C a8y opiSp
slaasls oy (L (29)5 59,0 o905l @l (P>+/+0) L sanlie dwlie g aldlie (claog)S fpw (65 dxe BB
» C (P=eloen) iiSly (g g (P=2/++V) LDL (P N) S JgyuadS « (P=e/e0V) byl (sed g
D1 (Se SIS 25 9 S 09,5 1 Soml (eglie o pe5

Sloyai b oS 5 L 2l & Dlgice aglis Sl e plosl dusy oo 5 4 ol Cusdds lis 4 dag b g o Jlbd (U
235 )13 3latsl 3590 slows g b 331 53 oMl an Gl jglate @ (S SIS o0

C a8l oubigy csiud bl o sMae (S8l G o0 ¢ stoglio o pod 1 lS™ slolg

S o 3 (D PP VP L Gloz 35 (S iy Oligins dlomo

[ AR FA T RN FY5V) VEE/ /PO sl

sl ol eisoMel 1 oKl «ligioes pole 1ny o eloznl 5 sl pale «lydl 03Kl (b yg pole 5 (st Cap 05,5 "

el ecr2958 oo Dol ST olSils 02938 sy e (39 pole 9 (S Sy 098

N Ulilo 1) ghuws O ki 3™

9 SN Cany paasd 0g)S — cloinl g luil pole moaStils —Clidndy pole dnly oMl ol3T olKuisly —S s (glagad gl ol lise — (6 jliw duad oL, )30 clasl — o)) ya5 w0

ig psle
gholami_man@yah00.com : g xSl cawy SAVIFAASA 10l

Y



il Jlo s €99% o led ¥ 5,95 ) F e F L

ST PP CINEY

Sloz 3 Sty oliions

b oo i 0208 L 5 (LDL) o8 JBs b (g nged
P B = sl )lew s 55 > (HDL) 5L JS»
Jole 6 plgis 4 58 ege Sl Bkl ama oo Sl 5] 8
bly e )3 sl oad wbld (Bgje (5 slagsslen ) S5
Sl iy S S (CRPY Casly gy Sl3é!
U e 9 S yo e Jiitue padld Sy plgis 4 Cunl (Son
90031 () 258 485 )l > Sgilie 5 (Sgpe (B laslan
Sl lagbyy dox Sl (B559 9 (S Cllad sy oo slaiay
sl oMSte oy b gl 8l a4 oS oy
S5 Slhogd 9y p ol Cute b g 39500 S0 S50
sbolon > 4 dsels S8 g S pe il g ol
059 9 o Cudlad Sl eolatwl (bl sl odd Aiue (gldine
ozl o cilise ot d9n0 lp 3o (Jole olgis 4
Ol )3 g (Sdglie s c(mas plusw (39)s9 3
(5 B) ool 0 3 1y Ciliee
Oloyed Cuedl oz lid ol plul duxie Clidss
slaced b (B gy (Geglie Slyped pogad 4 ()
el b 1A LY) cul calises ol 3l cuods s g (60 Slos
y Sluped cpl EMSY Glsped jogas ) sl cunsas clidss
ol 03,8 (Fyma youl g duhe 03 ol D81 g el (sl
Sy wis clag5edeisT 5,8 5 Cuenl sdiaslis 45T (1)
(Y+¥0) o) Keon o Trivedi by puod ) .canl i @l yes
el Wlg 0 EMS g saglie @l o5 L3l o)L (glanllas
> ol Wgd cobd 4 Mie plilew 53 (s by d9me
ool b(Ve) sy gy (o )l8 51 teglie il pes aST !
5 s o859 Sluyed pbsl sl Gloj dgreS 4 2y L Sl
@ & GWlhe (Fgpe Ay (Sl wler obaisilon il
dgdome il aislyy EMS 3 ceglio il yes i) 93 duslie
Slow S8l & Sllllae jiiy )3 dwyie Sl & romen 5 ol
Wl 31,8l 3 EMS 5 cteglie @l o5 duslio (31 g ol aisls

5l ods plml (Bl g (s)low B9y g9 5l s iy I

6 C-reactive protein (CRP)
7 Electrical Muscle Stimulation (EMS)

Yl

.

o0
~olew 4 Ml jlas (g jsb Lo wliy) Jlasl 5 Clile
9 O (Sglie ppriw ¥ gy Cobs wile STy 8 sl
Gk B 5l I e b g B o ley
b lecslan g5 cnl @ Ml jlad )9 Sy 5 ol 4335 (laie
Silows &S Canol Jbpd pl e o LialS aag BB e
P oy Sy LY el IS Bee B sl
S )lg sl ool el dsg Sl )3 g iaio slaygiS
B sl glon cde a4 ol 3 b yrog S o Ao yd YAD cuiling
ol (Gh Clld o5 (il poren a3 e & Bos
i ply 93 (Bope B laglen 4 Ml Jlas) )l
Slooly lis peda daxie Oldllas (puismed .Gl Jlad ol 3l
b S8 e ged (Spd sledld jials g (S S
(Sl obel g oh it (Bl 0 @ cel oS
Cuponl 5 (oS (Bl (1) 2980 231 > (0S5 (Bl ogata
lye & oS5 Bl lly & 5d0 5k Sloj o] adllas
Sy gl g sl g 3 BB o2 gl ST jlas
ubd oot (p )lidy Wl ola)len ()
Sz Gl (il glaglon 95 Ges laglen
a4 1y Syl ey Sopedl 5 (oitbact) s
2 oSb (Bl gond (e 0jgyel &5 Cunl (Jb 3 el g (V) 5>
Lyl 329 5l Sl 35 ) llbe sl Ll 4 9 aolse
@ oS )90 Cumd (2 12D (e (Fehwy Spadls o
Sopasls L BMI) sy o3y oasls WHR) o)
590 33l )3 oglis 5 (TG SLDL "HDLY) g
lolos 5 Satins Ol s o (lis dalgds (V) b9y axdlles
Jor 2 sy ©8b 5l (b laggere g (22 B3y il

cilize gloinggy L% B9 9 8 L Ly slags)lan
9 pb’ Jﬁ)u»l{ ‘(TG) ..\;)‘.wfd); <YL Cﬁ]a_w aS" Wlealy uL‘“’

1 Waist-hip ratio

2 Body Mass Index

3 High Density Lipoprotein
4 Low Density Lipoprotein
5 Triglyceride



OLSon 9 JlubsS 1T

o3 S 55 9 ol Caollas slb ALl sy W (S ISl Sy 5 9 03313 ol (py poi 4iin Cadid i

3B e b gpuSeilil pSelS /Y 5 e e O L
‘u‘«oﬂ )9««5 cale Seca Zowd8 oKiwd 5 9)|)_, L Lfbu.’b}oj
csls 101353 Body composition o5 b sb <S5
55,5 A ) Cpoyed Aiid Cut pbl 5l L 5 Al Ay ) e
GBS 8 b (gl g Iy U Gricren 45 pls]
Joe 0 o A cele o gloges wylid jl oolil b

A pbl (5559 LS g bwgs Ol yed

stbowdgn IUT 9 (Fod (5 diged
VE o agejl (g5 diges (oimgy (sla it (gu)y yolaion
A cels 3 o duds py3] 5l e celo FA 5 LS celo
P oS bl g il celo VY Bl bolpd ) o
S50 Aye o 3 b ad)S Sy by oile]] oo
g b aB)S o idgeil STy sy 5l o i O 290
oS Joallygion b Gullas 5 ud okt olSilofl 4y alolMy
2 5 oad (gilulix ok il b ol p s odlisiul 3)50 paiass
2938 258 Jebs plosl plej U2l (Gl a3 Ve ke (slod
et oEilefl 4 b (S &g 3T (el lndiges ol
Sl geeS ) oslisal b CRP oy clile 5 Jlol Loib
VB 5 pSojlul s by S5 ol oS’ il Caiman s 5 15yl
2peelSs 5 9 (TC) b Joyuals gobaw b 2 o558
b ol oseil ook €858 cuS 5 odlizal b isgej] (TG)

LDL s HDL (oo zshaw 5 i (o3 3 p)5 (o & ool
P ko) Sl b gl ol ol <85 S olisl L

W8S 15 hoxis )90yl gwd

EMS 4 stﬁo Ryl SS9y
Dy 0l Gygo 4y ol ddlllas )3 eglie (0 yeT SSSg
Sl e pbul b olusl i Gl G BaS <8 i 1wl )
Om Sl i 1SS S ogejl ol atin )3 oanlis eglie

€955 3| S8 s 9 15 4B)S o dgesl (Hde )8 Sl

9 won pob> adlae Bun odd S5 5)lge 4 dagi b aoe

g, (CRP) o 5 EMS 5 toglia (05 b duglis

SN (#9)
o 093l Ot b b 2 oes g5 5]yl adlles
Fob¥e Judpd 0b5 o il Ghegl ool olel assle 351 (05]
Omlbgly (ooled oy Sl bad SBEl g el Jl
Blal ©ygoh 5T0 )9 syl Bib g Sirgl ) <S5
s og)S > (iRl ileilar hg) 4 g ol
S 5 (,910) JuS g (,910) EMS  (1010) (seglie
o plosl g LS llllas Lloly il adlls digas poms Sliss
sis JolS ol b pils adlla (1)) 15 ol aimej ol
1> 5 IRQUMS.REC.1401.276 35 L imgs »» !
Loy 331 (pg8 (S pole oKy (atingy gyl GUS] 4
@ 3959 lajlee 135 plnl (Shida aoMel Jgol cole,
Slon 4 Mol pas (Jlo FoU ¥eodgaoe )3 (o caslllas
Cllad oaiS dgume (Mas Sl 5 (Sgpe (A Splie
pie wdS ole W (b (b)) sbedld plxl pae (S
Jols 3 aalllas 5l g9 (gloylne (pien 59 DSBS Jlast
o 4 Mol (glads laJoSe b JSUoliles dagyls e
908 5 b cnyed jl E alacny Gl ol g5
il 5 4 asllas 0,93 Jgb 55 o dogi OIS cale pac
o Bdgeil g2 il 5 Sloy 505 b Gamer sldlis)
bty g Baiod > S pb abicold) p)p (35 JooS
23,5 )18 alas 3)50 Sy baogi ¢ b9 Collad g,d (Solo]

555 318 20l 3550 Sliyped 5 €83 jekate 4 o] cedls

W (g S 001
b 3safl dan I dlspe Ky b adloe gl )
orad ) sy Sl Ged gyl (o855 e > e
55,5 Lol 1y adlla 3 o 15 g oS il cdalllae il



il Jlo s €99% o led ¥ 5,95 ) F e F L

ST PP CINEY

Sloz 3 Sty oliions

1y el el ol dblS Ve g3 S Ky o5 iS5y sl
Oygo a1y 5l 2y0e M (ply pld &5 35 0 ol
P Y gy 295U F (el (elshee 00) Gl @05 L plojan
b (Sopsdl Spo8 (nped b DS (o0 S5 el A
Fom AD & puie aiin > o 5l sl win > fym Yo il
a0 0,50 puw duds ja loj e &5 S il asbl

S ol il o g el Jobo 4 4l £ &Sy iy po5 plos
Foodwds &S Jjao 4 .cuib 29y 4l £ ocoliwl 6)e0
Colyw G oo JolS ad > Yoo gas (il Y¥e+) (gladds
Sy b Yoo logamn duds jn 53 a5 Lne iy 05 Jlocl
blist Sl o po Slule Job plos )3 03,5 2l (Mas
e g Sl ped plosl el S5 g 35 olus] Wile i
b o b (GMae 09)F ja lpy Cad b (o JyuS
Caz ol olsie 4 oS (liel)+) TS g 0l Mol uliie
Shiel 50 5l Gud ppomen Wb 58S ol o ped s S

(DY) Sy VoA @ aled )3 95 90

)bl Jdods (b,
sldiges gl 3lulinl Blpdl 5 (WSKile Ojpe 4 bl
Hlodls (g Jloy (uyp slyr 2d Glo 09)5 2 53 39290
3 olly (Kod o gl g 43 odlisel Shig—g s (905]
sl o9eiloie T & g b ) el gl (g5l

ollasS s pgeil 5l ey S e dwglie jglaten,
S b 0 oslitel ogejlie lie J,uS L(ANCOVA)
lejlolize M ssalivo Cyguo 13 33,5 wyp Ml 2l
o og)S e Ol glulid (sly gy (o (9ol
Y5 s SPSS ljile s 5l slil b la Llow celes 05 4,8
i )3 140 ) e Wngygeil olad 53 (g)lolias w5 05 pl]

A b S

2 Borg RPE Scale

O s (Sl 200 Aty 1S5 S gail G oy atin
2O joy dw g Al A e 4 dujed Aol Al 43S SMac
g Sagpl pp OlSs b (38 p)5 dads VOl JSise i
S S 93l Sy i oy b o <S> Vel
b ety ol b sib gl 5 s <8 lSis b gl 008
4aBY eyl il j0 g 4ddy FO-00 Cae 4 oiw
solaie 4y b 48,8 el 3 3 D glp S i S >
S oy PO L gl e 5l el il b ddlsl ol cule,
oALJ3 Cpgo & g b £apd S Ve L s oy el 1S
o pd YO-Yr & a0 S e 4 dag b oyl s
Ko oA Gad b eglie Ol yed G0 pidid dlar ) L,
ol rzmen a3 pbdl LSS5 L cw ke e 1SS
O ol dlold 5 aglh Ae-Ae 0l slacu cp ol il
BSOS ORIy FURR WPV IS EYISRIPWI A VRE | G SOV
(A) o3kl (Brzezicki) (Suajy Joo,d 5l i
POl b Geglie (nyed JSSon clpl ol oinen

Cawl 005 5-5)91 ;5\: Jqu

dides )55 S = &g ke /(M YVA = (+/+YVA x 1,5
(IRM)

2 duds dw g win A G 4 35 EMS s SS9,

Opaastie 5 15 g (g3 b )3 (559 oKL Laes )3 wiin
Jdo g9 SU oKiwy g EMS LS clipss b g oy 4
o) k> \+ 5 USuite opyed asby 15 sl SMART20
Dgr 5055 dpw 4l Vo g EMS @l o5 aiids ¥o glynl (008
dge o 4 egate Gbaew Gk Sl kS 300 ol
Cogo 4 Cudlge & Mo Jate o] anpeS g v
2 ol (Yl wudy oS0 glaiw) slapisy lojen
o g p b ol glagise 5 AVl Bjbg
ol LB g calisee glacoads b (oo <lae g (g4 508

1 One-repetition maximum



OUSad 9 utsS 1T i S5 9 ol Cuallas slagaSli py e (S S Sy 9 232150 Shasllis (507 b a6

o3 (Soglie (y2 pod Al Cudid (b Joglie (1 yoi (SS9 -) Josa

Col ! duold O Sl ] dlold LIV TERN JUS YL V1 X VT Jger) ) B/ W .
Y Cow VT
Ol s [F-Yu (Z1ARM)
agBIA-=Y - aglide—s. SO-V- y. ¥ y-)
agBIA-=Y - aglide—s. Ye-Y0 A ¥ ¥-Y
agBIA-=Y - agbyy--a. Yo-A- ¥ 5%
45BNy FRIL PELE A s ¥ As
Soline @olis Myl 65 g pb JgpiandS il S sy

L_smsl.mo 09; LDL ua.’>L.o P Oeed (P:'/”\) cusld
g (P=+/V) ol ol gy Lials S o EMS o cos
o 45 s ol (useilim L5 1) ANCOVA gl 33
Jg93a) (P=+/+3) 5,13 3959 (slline M) &S aws (slog,S
Ol eglie (pped 098 &S oy Ll (s opgesl (Y
cusly JyuS 9 EMS 055 & cai CRP o )3 (g)boliae

(5 Jope)Pp=--1)

-

Jey odly oles @i oS o> (Lt Shggymld (0]]

oilly (Kan jl log)S oS b Lt (g (0] imen ol
J55 1) ANCOVA (ysoil gls (P>+/-0) g 513,55 5
PU JgpiadS” (s (sloaili )3 ol i (9ol polie
on (P=+/-+3) LDL o (P=+/-¥) wyeudS 55 (P=+/--0)
HDL &S e ;> caiusly (gybline M) &l5an (slaog,s
s el (Y Jga2) (P>e/00) culs gblas st

9 EMS 055 4 cos (siagli (303 09)5 & 55 aseis

axdllan 09,5 aws ;3 CRP g (g sy (g yaiio (512 (0901t J 58 L) ANCOVA [olus! 1 (o295 (o (9031 g2l =Y g

, o9l 09,5 . Al
Ssxe o F 89,5 EMS sl JS 09,5 s i
. Aot VAFAVEVE/YE YV /YORA/AY Vas/sEENa/ -y il 33 )5 ko) S g s’
AR ZARE ATV A 7SR VRVARE 2 V/NY VAQ/AYEY /£ Alite I ey atinh (3 g
e Ay VO« FIVY VS [0 £0/FF NIRE=ZAN Asliejl L 5 o) byl s 5
VYN oEY/-4 \O¥/-SEYIY VEE/N kY /E e Ao | puy atinh (5 o
Jssv Fis5. FIARE7M%d 08D+ E¥/VF 0A/D-2V/55 allaejl L3 » S k) HDL-C
FAVAREV] 5 [FEE/VY OAITYEN/A Alte I g atinh (3w
s YATA VeolY-ENNY N v/EERNO/YY Ve¥/oeEy /A allaojl L3 »pSke) LDL-C
VoY/FedR/se Ve AEFENN /A IRACEIRA Ao 3 g atinh (3 g
e Y8y AL IR A R ALY RV aldliejl )8 (5 5 5,5 Jus) CRP
INEE N NALE Sy VAL /N aldlis I oy dtanA

C-reactive protein (CRP) :CRP.Low Density Lipoprotein:LDL. High Density Lipoprotein :HDL ¢l (P<+/+0) gaw ;3 ()bl (5 lolizo



il Jlo s €99% o led ¥ 5,95 ) F e F L

ST PP CINEY

% %k k

2 —
3 50 I = CO
g 200 —— T =3 ST
P = EMS
_15 150
‘a,
be 100+
1,
n
%3 50
e 0- T T

ST EMS

2 JoymdS Gadld 905l om0 ol (905l W (o
EMS «ioglio e ST S CO . ains dilfdu sloog,5
S S S 5

(P=+7+8) Uy 09,8 b (eglie oy ped 09,5 jloline CoMis st

1501
o *k K = CO
a [ | B3 ST
= -
’_%‘; 100 = EMS
e
a
a,
% 50

0- T T
co ST EMS

o9853 LDL (adld (905l my 13 (oiisd (90l g (5
S
s EMS lrogyS b ceglie (yyed 09,5 Hbolime CEMidlusms
(P:~/~~\)

! 200+
kt | " | E CO
i’ 150 — B ST
‘%5 = EMS
S
x 1004
o

0- T

EMS

2 dmalS 655 pad S 903l s 3 (olld (903l S (I
5 S g5

JsiS 5 EMS (cloogS b eslie cyed 098 sholins (Dbl
(P=-/-41)

% % % % % %

E CO
= ST
= EMS

CRP (mg/L)

T
CO ST

EMS

oy S 13 CRP (adli (903l )3 (omiind (903! il (2

Sy EMS ( coglio cpped STeJ S CO o ailSaw
ey

J)...S ) EMS dl.aao”f L u...c,Lmo ORyed oﬁ)f )bh.m A s

(P=-/--Y)

J5S g EMS ( goglie oy pod (sWog,5 C (iiSTg (piig 9 s J2lgpr syl (39051 (g ;3 (omind (g0 gl - Y 13505

Sloz 3 Sty oliions

Ol 05 ddllas o lKen 5 (Sl &S cwl Jb o ol asl
LDL TG (eaud Jbligy Lials cel EMS ol s sl
() 298 00 o159 9Ll slls oly3l s HDL 1380 o VLDL.
Sl yes b s 095 dalllae jd 35 o)) Ke o Salhi pioeen
S () 255 o 3l QU5 0 s Jilg 9 el EMS
Gl Ay o S A Gl adllas ) slaasl zuls b guenl
Oldllas ) ouds oolitwl (sladiged yjs 9 oM o 5y ped
IS il ol sladdl pggwenl bYY 5l Gl

W)
S EMS s ain A ob pls ol adlhe @l
Olge iz cldllae ;3 )6 U5 o) Jlgyp p (g)blixe
s sautsy I (e Sl Sy Slyped &l 0
calisee 2,3y Slews (Solel g 3,Slee il gy e
AL bW s saxte sl )5 4 asg b (V) ol anols
dy oo S 4 il slbasls p EMS oy, aiso
ol ploul Wl 3,81 50 by yei g9 ol S5l 1 (gg050 Cldllas



OLSon 9 JlubsS 1T

o3 S 55 9 ol Caollas slb ALl sy W (S ISl Sy 5 9 03313 ol (py poi 4iin Cadid i

IL-6 bl oo oS ials 9 1L-10 la ldlus
e p EMS 505 186 ol K05 (cow 5 (V) Wil o
o) sl (V) 5,8 Slgseen i Sldlae S5 LCRP
CRP gohw il cel EMS L oy 05 aih L aldllas
Sladiged g9y p e gl )3 o8 cwl (Jb > (] 25d s
g aaS Sldllas o oalaiwl uilS )8 b duy o s
S 5 e g Cunl (T Sliy po )3 (3305 D e (lgis
(V<) oyl i CRP 4 ()55 ;5 EMS L wlyyes glgl
b olis 4 e |y alslae g4 93 il o Jbline Cglis
U8 bl b (eglie (pyed O Cuns o 2 3y (Splie
(035 Sefdsnsd sl sl Yl (SolKe 5 (Sl
o5 L EMS (Blis )3 g 0 Saattinm Slodl oudas )
syl ey B cus w86 ol clolal 5 S
JoSo K plgie 4 Jgene bty EMS &5 sl Jai 5wl
Dyl (o390 Sl Lleisay 9 gy 00,5 4 Jled Sl yed sy
EMS 5 oglie (npo8 oSy pas e a4 Jbb cnl L
S 3aos Glopiie (S 5 Slayed plxl gy pslatens

Do ibot opl laedgizs

G
by Gl ol imgh 5l edel Cumdty mls ( S jeba
Ol g g hbgy e el eglie Clyped pll
A a Jbo ol b b Jubyt U5 0 C il g
LSy b 2l & Slge goglie Olyyed plxil du) oo
M ceMo maw Gl cly Syl S Sl yel

255 31,8 odlawl 3y50 Hlews 9 Wl

:.sng}lﬁ
Olgie Cov paasd (6,5 dato 4bbl Jol> dlis o

» EMS 5 oaylis oglis onyed atin cuin yib Ly

ORIE L padlS oy e pialS el el
][RP Ep{ PV [V PRVEWIL o3 JPL gCIUN I Y P JYCOW P
b oliuel Gl pes a5 Cul oad Gll ood @ A5 0 ajz0
o meedlie Gl il clle g (a8 g i 2ol
Ol pod oS Cawl ol ol K> b 1 L(V) aed e i3l
3 g 5leolsisl Sl eMas HUle ilel b Lb5)0
gaw Mlge yuln Cogw lais 4 eSS LAl
(iolil (pyei Jlid 4y g wimd a8 ) Ledly oo
(LACT) slytuils Jool Joyiads’ cystaad (o0 (slope 3l colad
oili8l sl HDL Jgymnd$ 4y il Js) Jgtume oS oou il
ol o3> JES! gy (o ] Cllad S b 50 iy o0
& HDL. g2l JU&sl s o8 o3l (CEPT) Jg s
ORI e 65 b DL Jg s dawsdly j1 (236 2
loyd g iy LablS &S dad e L Anled pisen B e
OB Cage s jobdr Nlge ppe Bl oM 02
I sy s Ero b & (3131 1 5 (VF) 295 s E500
s Jolos cpl (BB p cpyed IS S Bl (b paw
(V) cul
Oryed &8 b Gl Ghaggy cpl sl o pe Sl (S
chw blize yialS Coge dian Culn Gle 4 odbljE eglde
Sepd b S ws Jlbe b5 > (CRP)
sl Gasls ol g g)blas b (EMS) eMae (S Sl
ol gunads (g Slalllas b oglie 130 4y bgyye (slaasdly
ol ghlsen 5 (Sl hawg daplas (5950 adlllas (Jle (sl
» CRP zshw ol coge deglie Oluyes a5 o
her g Tomeleri adlee ¢ puizmon (VV) 3400 YIS, 5
Jobds cpue U5 50 dian VY Gde 4 eglie oy ped aS Db LS
iy puwslSe L(VA) 15,5 CRP ials’ el (5 )bline
‘U.{L.ib\ @2 u.._mlf Y 9..»5).» dgabes J.AL..: wmlf Q:s.l dl).g

slacpligw miy GRlEl 5 gl Conlus B



il Jlo s €99% o led ¥ 5,95 ) F e F L

ST PP CINEY

Sloz 3 Sty oliions

OB s g9 o5 5l
oyl USSem (b oM lle sl 1 S )b
o jlie ole oledsS bl il Wl ols 8 Gl el
o ools ooy 4o ldss Il e (55 (o3l wle

BN (ol 1 e sy lsST]

Xl Sl
2 8le dlay A8z &S Wb o pMel dlie By

) gy pSl> gk

Ml w85 9 B Sles 5 Kgdiee slapadli
S5l ol coles boaSm Wil oV FeY Jloyd 03,55 pyes
ool 3l alawgepdy Cul ol Tal Gladss 5 pole anly oMl
Lo Baios ol plosil )3 (5550 4 &5 GlSen 5 (S eS,s
Do e (10,38 g S o] dilesens () Ken (sl 13,8 6L
SN Ol
pole olRisly imgly (slgd aub 5l pols adlbs
LoL oREb B WS g e (SR

5 pbul IR.Qums.REC.1401.276

S colo>

5 9 spbile I Jb coles $8za gk ol

&b
Lee J, Stone AJ. Combined aerobic and resistance training for cardiorespiratory fitness, muscle strength, and
walking capacity after stroke: a systematic review and meta-analysis. J Stroke Cerebrovasc Dis.
2020;29(1):104498. https://pubmed.ncbi.nlm.nih.gov/31732460/.

Yaghoubi M, Ramezanii S. The effect of resistance training at home on different dimensions of quality of life,
blood pressure and indices of abdominal obesity in the elderly during COVID-19 quarantine. Caspian Journal of
Health and Aging. 2020 & 2021;5(2): 80-94. https://cjhaa.mubabol.ac.ir/article-1-130-en.pdf

Oda E. LDL cholesterol was more strongly associated with percent body fat than body mass index and waist
circumference in a health screening population. Obes Res Clin Pract. 2018;12(2):195-203.
https://pubmed.nchi.nlm.nih.gov/28619601/.

Ribeiro AS, Tomeleri CM, Souza MF, Pina FLC, Schoenfeld BJ, Nascimento MA, et al. Effect of resistance
training on C-reactive protein, blood glucose and lipid profile in older women with differing levels of RT
experience. Age. 2015; 37:;37(6):109. https://pubmed.ncbi.nlm.nih.gov/26499819/.

Ramezani S, Porrahim Ghouroghchi A, Yaghobi M, Afroundeh R, Rasouli M. The Effect of Eight Weeks of
Resistance Training on the Plasma Levels of Preptin and Endothelin 1 in Men with Type 2 Diabetes. Iranian
Journal of Diabetes and Metabolism. 2023;23(2):80-90. URL.: https://journals.tums.ac.ir/ijdId/article-1-6206-
en.html

Yaghoubi M, Ramezani S, Shamsi B, Barfi V. The Effect of a Water Exercise Course on Body Composition and
Quality of Life of Overweight Elderly Men. J Mar Med. 2022;3(4):180-7. URL: http://jmarmed.ir/article-1-307-
en.html

Tagawa K, Ra S-G, Kumagai H, Yoshikawa T, Yoshida Y, Takekoshi K, et al. Effects of resistance training on
arterial compliance and plasma endothelin-1 levels in healthy men. Physiol Res. 2018;67. URL:
https://pubmed.ncbi.nlm.nih.gov/29947536/

Ramezani S, Parasteah M, Zohrehvandian K. The effect of resistance training on plasma levels of endothelin 1 and
blood pressure in older men. J North Khorasan Univ of Med Sci. 2020;12(3):31-9.
URL.: http://journal.nkums.ac.ir/article-1-2149-en.html


http://jmarmed.ir/article-1-307-en.html
http://jmarmed.ir/article-1-307-en.html
http://journal.nkums.ac.ir/article-1-2149-en.html

OUSad 9 utsS 1T i S5 9 ol Cuallas slagaSli py e (S S Sy 9 232150 Shasllis (507 b a6

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

Amaro-Gahete FJ, De-La-O A, Sanchez-Delgado G, Robles-Gonzalez L, Jurado-Fasoli L, Ruiz JR, et al.
Functional exercise training and undulating periodization enhances the effect of whole-body electromyostimulation
training on running performance. Front in Physiol. 2018;9:720. https://pubmed.ncbi.nlm.nih.gov/29951003/

Trivedi V, Mishra N, Ali K. Effect of Electrical Muscle Stimulation and Resistance Training on the Lipid Profile in
Sedentary Type-Il Diabetic Individuals: An Experimental Study. Journal of Clinical & Diagnostic Research.
2025;19(6): YCO1 - YCO06. DOI: https://doi.org/10.7860/JCDR/2025/78626.21071

Yaghoubi M, Ramezani S, Parastesh M. The effect of 8 weeks of aerobic exercise in water on lipid profile and
plasma levels of endothelin 1 in elderly men with prehypertension. Daneshvar Medicine. 2024;32(2):39-51.
https://daneshvarmed.shahed.ac.ir/article_4476.html?lang=en

Afsharnezhad T, Ayatizadeh F, Soumander SY, Sadeghian Shahi M. Effect of whole-body electromyostimulation
with and without suspension training on physical performance of obese women. Journal of Sports and Biomotor
Sciences. 2023;14(28):85-95. https://shs.hsu.ac.ir/article_174245_en.html

Riyahi E, Reisi J, Marandi SM, Abdollahi M. Training with electrical muscle stimulation: a novel method to
improve Body Mass Index, lipid profile, growth hormone, and cortisol in overweight subjects. J Sports Med Phys
Fitness. 2025. https://pubmed.ncbi.nlm.nih.gov/40094465/

Salhi A, OQuerghi N, Zouhal H, Baaziz M, Salhi A, Ben Salah FZ, et al. The Effect of Whole-Body
Electromyostimulation Program on Physical Performance and Selected Cardiometabolic Markers in Obese Young
Females. Medicina. 2024;60(2):230. https://pubmed.ncbi.nlm.nih.gov/38399518/

Lee KY, Hui-Chan CW, Tsang WW. The effects of practicing sitting Tai Chi on balance control and eye-hand
coordination in the older adults: a randomized controlled trial. Disabil Rehabil. 2015;37(9):790-4.
https://pubmed.ncbi.nlm.nih.gov/25060039/

Tartibian B, Kushkestani M, Ebrahimpour Nosrani S. The effect of 12-week endurance training on lipid profiles
and fat percentage of overweight girls. New Approaches in Sport Sciences. 2019;1(1):189-200. DOI:
10.22054/nass.2019.10134

Hoseinpour AN, Bassami M, Ahmadizad S, Donath L, Setayesh S, Mirzaei M, et al. The influence of resistance
training on inflammatory markers, body composition and functional capacity in healthy older adults: A systematic
review and meta-analysis. Arch Gerontol Geriatr. 2024:105731. https://pubmed.ncbi.nlm.nih.gov/39740358/

Tomeleri CM, Ribeiro AS, Souza MF, Schiavoni D, Schoenfeld BJ, Venturini D, et al. Resistance training
improves inflammatory level, lipid and glycemic profiles in obese older women: A randomized controlled trial.
Exp Gerontol. 2016;84:80-7. https://pubmed.ncbi.nim.nih.gov/27616162/

Cruz-Jentoft AJ, Landi F, Schneider SM, Zdfiga C, Arai H, Boirie Y, et al. Prevalence of and interventions for
sarcopenia in ageing adults: a systematic review. Report of the International Sarcopenia Initiative (EWGSOP and
IWGS). Age Ageing. 2014;43(6):748-59. https://pubmed.ncbi.nlm.nih.gov/25241753/

Park S, Min S, Park S-H, Yoo J, Jee Y-S. Influence of isometric exercise combined with electromyostimulation on
inflammatory cytokine levels, muscle strength, and knee joint function in elderly women with early knee
osteoarthritis. Front in Physiol. 2021;12:688260. https://pubmed.ncbi.nlm.nih.gov/34326779/


https://doi.org/10.7860/JCDR/2025/78626.21071
http://www.tcpdf.org

