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ABSTRACT

Background & objectives: Diabetes mellitus, as a metabolic disease, is associated with impaired insulin
resistance index and cardiovascular risk factors. The purpose of this study was to investigate the effect
of a concurrent exercise and Ginger supplementation on cardiorespiratory endurance, body composition,
and insulin resistance index in obese women with type 2 diabetes.

Methods: 60 women with type 2 diabetes, which had medical records in 2016 in Sabzevar Diabetes
Association Centre, were selected with convenient sampling (age: 49.2+5.5 years, BMI: 30.98+3.01
kg/m2) and randomly divided into four groups: Concurrent training groups of high-intensity (resistance
training: 75 to 85% of 1RM and endurance training: 70 to 85% HRmax) with Ginger supplementation or
placebo, Concurrent training groups of moderate intensity (resistance training: 50 to 74% of 1RM and
endurance training: 50 to 70% of HRmax) with Ginger supplementation or placebo. In supplementation
groups, the volunteers were recieved daily 800 mg capsules of Ginger Rhizome powder and in placebo
groups, a capsule containing Wheat flour twice daily. 24 hours before training and also after 12 weeks,
lipid indices (LDL, HDL, TG and Chol), biochemical indices (insulin, glucose and glycosylated
hemoglobin), body composition, and cardiorespiratory endurance were measured. Data were analyzed
using one-way ANOVA test at significance level of p<0.05.

Results: The results showed that in all training groups, the indices of body composition, lipid and
cardio-respiratory endurance were significantly improved (p<0.05); However, there was no significant
difference between groups (p<0.05). Insulin resistance was significantly decreased in the high intensity
training group+placebo and the moderate intensity training group+supplement compared to the high
intensity training group+supplement (p<0.05). Hemoglobin glycosylated levels in the high intensity
training group+placebo and the moderate intensity training group+placebo were lower than the
moderate intensity training group+supplement (p<0.05). The levels of glucose in high intensity training
group with and without supplement and the moderate intensity training group+placebo were
significantly decreased compared to the moderate intensity training group+supplement (p<0.05).
Conclusion: It seems that the exercise with both intensity compared with supplementation had an
optimal effect on the improvement of indices of cardio-respiratory endurance, body composition, lipid
and some glycemic indices, though the moderate intensity training+supplementation was more effective
than other groups in improving insulin sensitivity. Therefore, the study of synergistic effects of exercise
and supplementation on improvement of the aformentioned indices requires more emphasis on detailed
in the future.

Keywords: Concurrent Training; Ginger Supplementation; Type 2 Diabetes; Body Composition;
Cardiovascular Endurance; Obese Females


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

VWWAA ol ) ;Io)l.lé o lesbs PR Jlw wubldye 9 wedw al=xe E9 -

pM)d.oI.od).@.og(umgLu—umLuml)uuf)a ORI03 0993 S5 il
9 £95 S By Ybi) gl & aoglio § Uds a5 )5 oMaS B noliias]

P 106 F s s sol * (5 punc Ug

Ol Il 30 (519 pams @aS oIS 5309 o ole 0SS (505 (53509 49 09,5 Jyslissl .\
Ol g s 1519 s eaSs oSS (5009 sl 0aKhls ( Sh)05 SS9 92 548 05,5 liduls ¥
Oyl Dy jasns a5 l9 juams @S oSl (b)) 9 o ole 0 Sdils (yb )5 SS90 348 SIS ¥
raskari@hsu.ac.ir :Juesl -0V EE-\YF-V :uSd  -ANDOVIYD- A :yals . shure 0dduuy 55 *

4 I
[RVITY

- oS Lo L 5l guil &) e glie yaalb Y> MBI L S gilio Solew o wlgic & (oo b (DI 9 diso)
s = S neliil 1y Ju75) JoSa 5 pan 5 A 5 (03 0053 s s pidla 31875 53 el olred B3 e
35295 £55 =bd Bl VL) gl sl & maeslie paslb 5 Y30 S 3

AYAD JLuws )3 Jlg juw walss ozl )3 Kb jg 0359 53 BIS 9 93 £95 b a3 Mine b)) Jl s 7+ slass U gy
DLl (o piawd S A ged ) 51080 (& e pie po e )5 oS Ve /AMEY/ -\ 1 53 0355 aalb (Jlw EQ/VED/Y - :¢yuw)
3003 AD B YD Sioslio (3 p03) Vb ol i )3 (g2 003 Sl 9 5 138 15 V13 09,5 L Vo S93bas JSb 4y 9 a3
Slaos )3 Losgils 9 Juzs) JoSo 8 yoo b (s 8 b o 3003 AD LY+ iolitiowl (43 y03 9 ddudius V1SS
L6 203 V- LD ol (3 05 5 st IS 5 w0 )3 VE B ioslio ¢y po3) ouw gilo oy a8 )3 (2 p03
P90 235 5o )5 e A - sladsuuS ailis) (JoSo sl 05,5 ) Leigils 5 Juzi) JoSo b juoe b (Aipiy IS
aied V¥ Jlas 5 Jud cclw YE .o 8 joe wgs 93 03 ol )T sl sladgmus Lass)ls sla 09,5 ) 5 Juzs)
O2olS 508 9 35 515 (y o uil) lueuib sn Lo el (Chol TG HDL LDL) saud slaailis (i pes 093
SIS ine mhow )3 9 435w ANOVA H9o)T L e 0318 3 odummin Hwais I8 wolaiul 9 (533 oS )3 (ady) oSS
D33 (w2 P</-0

Sone s = 8 melitwl 5 S3u) (S oS 3 Slo el S e B 09T (Seles 3 Asals Ylis mlis Ly a8l
205 09 35 )3 oy gmil &4 e glie 3 03BLEe ()1 Size 9lei 1 09,5 (yu ) Lol (P<-/ D) il Il Size
2eolio (P<:/:0) wibls Il (s-ise HIALS JoSo + 33300 (43 303 A o JoSo +lous gl (33 303 5 Lad gl +393u0
L b gite (2905 &3 s Lodg)ls +lows gite oo (2 05 9 Led )1 + 393 (32005 095 0> S8 ali)sSlS uslS g0
+lous 5o b b o 003 9 JoSo 093 9 b Saaub (32 003 S 09,5 )3 pei ST I5 ualie (P<-/:0) 391 yiyml JoSe
(P<+/+0) watls Gl iz LA JoSo +louww gile b b g2 p03 &y s Las gl

(o3 S 55 SLo el 350 o JoSe B poe b dunlio 03 b 93 58 L (a5 w50 S 4 16 paF Azl
8 Lo gie s U 5 43 58 wnal a2l slaisg il aulS S AL A s 5 il - S rolaiunl 53
o) 32 o el palis SIS 9Lt b (5 e S 1SS 53 iad sl cpanluns 3 guig )3 18309,5 puliv & s JoSo ol rod
wmanl 03T )3 (65548 wilbsizs & jls G99 s yaaldb 3 gug Sl JoSo Jl odlaimsl )3 (5 203 K pawws sl

Bl VL) W S 5 (wiis Sl coliiwl (93 £ 95 walS (Juzms) JoKo (ouS x5 wili yo3 15348 slae jly

VYA AR PYR Y AY/0/A 1edl yo


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

£ Ul 5 5 Suwe by

S )5 3 0995 Sy )il

b ol wlaiie 5 Juzs) s b8l whed 5 Higs)
OT Il =bl (Bolo—c 9 (638 by yloys s
WlSed 5 Mo yuized .(A) Aslos g3 oS
Tobw (JouiS w908 Juzs) )3 g aF Adishys
029 500 5 Lbl 55 515 (JLSs oS (59 23 94
OBl by 4 Mie ghlen v b a by sSU8
5 oro—lie YdsJ— 03 Jlie 03 (1) 20350
J—5) 25 ¥ 8 juoe S aub cadline Yl Sen
09 38 Uliwe 2 5 8l ole 53 e an o) s
o S aalled ;%8 Gaw Jl() +) wilas Ll
J)S 5 6 puSiin VS S3lS paie S plgie &
ol oz (1)) el oo Al ¥ g8 eulbs
ol )3 Giae ) Ko wlolal as sl osls
23 9 SMac sladshw Jals a5 3i8 395 «yd gl
Pzl Lo .aisS o Juws T 1) S pmoe &z
J36 sla s pm Zobow (S0 slawlles
A e oslie Lhal S e el s aisly il 5sl
(V) 33,5 50 i gl

sl pe3 3l )y b Glads S oblSes 5 ST
Sbbs Jolse B 0 Juzmi) B puan 5 Sleslio
as a6als plis Subs Bl uls yo VS (B e - 8
Vol el Juzmi) B pon 5 Sloslie iy o
Soozo gl & aoslin 5 e Ug il IS Sise
353,85 oaalive s ubled 5 o3l Juclowl (1V)
J—50 <8 juoo b ol jod sioliiwl 43 yo3 disd |+ aF
Sotg 9 A DS )5 o redlae LS Jum)
g9 b sbls Sl pb) Vs gl 4 o slie
sy ghlSe 5 Juclowl Jolio ) .(VE) Sl 5o
G —izo )i Sieslso il iy yoi a_iad A
o3dliie SuLes yhlow ¢y gl 4 o line )
35,5 ol ju uhled 5 3wl (10) 353 ),5
J—=50 b a0 b (5Jl90 (2 03 4320 V- alilas aF
SIS 20 Huss 93 £95 SLS Bl VL) VS Ju=s)
S e SLsml gl & aesli 5 il usl 3
(\7)

Ao ddio
el S glie Blas il Jl slac sozxo il
OidLS 5 gl Ay e slie yinl 8l Jus & as
wlae 0509 dg B Lo 8L S ol
L olop o=l (1) 33,5 5 Sl oS )
ol w9 ol pbs 5 )5S bl s
" s Gl 381 (HDL) 'YL sy s
=S 539 25— 5 (TG) "3y )—aalS' s ,— «(Chol)
-oHls sLasslen shbos Jalse Jlas (LDL) “yisy
aloa Jl sl (V) bl oo ol o tadiwd (559 ¢
B pae S )8 s b aS wawl e je slasoles
(SR Ay Sl Jl 5 35) o) 5 £ )
0 b g bl Ginlisl 4 9) 9T £ oub Ol jae
B S gub g0 Simui 9 03ub i)IS o) AE ol
ro_sz,.(\“) S 33 3o N Y/Y L i 4 VYD Jlw
Sl Golew Ul wua 3z slagls yeis
o )3 Jwzs) ol glie ¢l ) sl o a3l
S Jsase psb &3 (FDA) %ol 513 lo s
oot 2L Joams 3 () caanl 033355 53 00 ” @l
9 S9—bbzo Jo il jiiwsn AL el 35 590
1) 65l rao slasgwl ass Js piwls Jsas Yol
I0) 3a3 e Linl 3l 1) 0T @83 5 365 e 555
o putlS 55 0305T el S Jonzmis )51 G b
P2 9 Vime il )3l G2 b Jl e il e v
el a8 abl 585 0 Sl a5 pp o) lled
S B < VD 39390 S )l (5 55 A jx5
) 258 Sloial ool jl o5 (F) 33,5 50
Sl (S Jliws 7 35 515 oy 35T e o
Ol 03 (V) 33,5 50 wsd JS oIS LA a4 jomie oS
adoa Jl sl oot plil (3330 wilallae dise)

! High Density Lipoprotein

2 Cholesterol

3 Triglyceride

4 Low Density Lipoprotein

3> Food and Drug Administration
¢ Safe


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

VWWAA ol ) ;Io)l.lé o lesbs (PR3 Jlws

wublge 9 wedw alxe £4Y

O 3909 Bla)lbze Ssabh ol azlloe 4 3909
Wl £+ =Y+ i aiols )l 393 e plae asllae
(Y-S BMI<¥d) ¥- jl Y0 530 0355 (aalibs
bbb 08« 93 g9 b aalaw Juw V- piSlas
PO« Jl pieS aiclaw 93 9o 3id 9 VA« Jl 4 ieS
P ool §20 55 pas i Gwd 2 S Shee
W) 4o wamlua pace 5 Juzi) 6 pe S uae
Jsb 03 plhie Gh)05 Sladel 02 VS =S b pae
4 aslloo Vo pguon HUiles 9 ALbAT aale vk
B el b g . Adblb aLbls ) ole A s
Aolizdiuw 3 5 Wb jo adslw dolivbuw 3 (G2 b JI S8l
2235 LIl S wlled £ 9 b Sl Sheduw
Gl L Gy aw hls (S50 jo adslu aolivduw o
b 2 9 Bolow Glg—w Lo bLis)l )s wVlgw
S iy Al (L)l 0T B3 5 0393 B S5 905T
Aol 3 3l )9 Aol 2 g9 b Il Gl
I8 oslawl 3) g0 Juw 79 B 1D 31,81 (5l o Seduw
E90—0 Il Gy 3-8 aolicduan g (ol 03 &5 35 50
angio Gl ¥ & 0318 Fwl b 3o wllsad el
283 L 3ol ol ) g9 b Jl Jud LT a5 s salea
o b A =) sdie S0

D55 Qgw9d 7 b S jl oslaiwl b Lo 55390 )T
G55 28 095 Dl 03 03 B3las ) sh
O3 {(H=2310) Juzs) b puas 5 bouw gie b b
()=2310) Juams) b a5 Y i Ly S s
Laigils S )an 5 bwsio o3 b S 3 (g2 05
S p—ae 9 Y wah Ly (58 )3 (e p—e3 ()—2310)
OIS 8 s o0 09,5 b ;S 1,3 (H510) Lassls
J0z) o) 0353 p)S Glae V7 - Aoy Juxs)
S 9 Lab Jl s 5o )8 Gl Al JsuS )
VW omao an (el Jl asy (50 )8 Sl Ax - Jsuus
JowaS j ,503 09,5 (1) 63,5 50 =l asss
A3 ,8 8l JSb e @ (S 3)T) Lesgls
W 533505 Jl i pa3 aoli g g9 b Sl Jud asid S
Jolid (255092 38 9 Ko 0929 35T (Lo puS 0 il

&S caul 03,5 2l K p0T b - oS sy g
ol pie S0bs yblew Gl (ixiles slaaols
Sl as sl Sieslie 9 SIlsa wlia peos Jl us )3
V) 313 50 05 58 1) (2 )03 £ 95 93 )0 38
03 s Y= LRl Ay pmie (S 5 2 )
OBBLS 55518 oS S5e 9 i) s—uil meslao
O & oS )9S s 5 (30 0355 adlh 7 sl
VLS s 3de bl alS o0 5 S5bs
23— g0 pa— 5 LDL 5 (Chol) ' Us yiwls
@l axss L.(VA) bl anbls by ghles
wlsllbs oS LT jl 5 oo olgic wlsdlbas (asdlie
L (o o5 i dizko (sl glo jod 856 o5l
95 £95 SRLS Bl Wb LI b Ju=xs) JweSeo S juon
Sl 93 el 130 aslosls )13 asllbe 3) 50
b b by pod ) pia—w $I3F )3 4 _unlie
2= Jmi) B ae b ol yed Silge pobas Calize
G290 93 £95 wmabd Solew b s je sla i
o= 0 opdizoe ol dsllboe ) w5 S A
Az \V eloul LT as a5 o Jlgw ol & &l
Sab 93 L $)lg— — Slegliio) S 3 iy el
= 80 Jums) JoSo b e g9 5 b (calise
5 G S labon 5 S slagasls
€55 b SIS Bl 9l o> wais i coliiuwl
Bl b w0 oS Ao sl eals v LT 5 S3,18 93
w9lds Juzi) JoSo w93 9 L (i ped alike

TS 39n9 GId Size

PLNS 2P
T L )= o (Gl 9 Sy =2l §85 (o)
275 S oloT Aol 393 050 3T w5 Ve T i
399 ¥ £95 by & Mine 3l 0b) auls Jolis puols
03 5 asal o )l juw Yliw jals =obd ozl &y o
Olgic 4 ya5 7+ dool b 3aly S8l lo Jl 35390
byl b 4 ax 55 b 5 S35Las )50 4 GoloT Asgas

! Cholesterol


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

QY e 5 5 Suwe by

S )5 3 0995 Sy )il

Aol s 4 abg e Jswo 9 5 (HOMA-IR)
(Y adaul)) (YY)
el Aol

oS 5 iy pe3 aiad VY Joloib 5ia po5 aols o

e sbio) Yo wadb L ()l Jlg pidol - e slie)

Yo-AD L s 5 aduin JHSS 5 duo)s YO -AD

L o8 3 ol ped 9 (Qigbn o dd Hb puo 300>

IS5 S5 2003 B -VE Sieslio) low gie el

a8 Ol o 303D -V L s 5 Aluid

s ¥ aS o0 Jwzi) JoSo v 5 b (A

Lol aads B0 -V - damls )0 9 atad )3 Jlgie e

ol Vo ol b S 53 09,5 (g 003 dols o b

SLS ) 03298 0 )5) US)S ) 205 AasS ) -

A8V e (il LS 5 L 5 s a8 )3

S92 W3 )T S AiBS V1 9 Sleglie by pes

iy 90l sl A g g el Sloslie iliy jes

J=02) 5 M8« 55 03 5L 5 U S D )b

Aty VS5 S5 3003 YO b wliy pod 3 93 QS @

Jooled L oSS V-9 Y b pos 9 Jol asan )

wabiwl alols 5 was )& ¢y slasl 7+ gial sl

slaaiag 9 3l g9 b ol )& Hu sl Y-

w8h Gl 381 Y @ e slass S & ol 9 pow

agad 3 L acdh adlusl ) & 3u0)s O aian & o

AL OLSSY-0L e ¥ as bl b pas)lss

S0 a8) () J9an) duw) i VLSS K Suo)s

IS5 S0 09T B2 b Jl (533 90T diiings IS5

iy pos Il S5 0 s (Y adanl)) S o ddpdiy

(PY) 2 5 5 0 )1l e slaoe

093 Sl (e 9 U= 0395 (alb )y 38
I oslaiwl L gams oS 55 .amib aid )5 S ay oS
St S G 92 00 (2D DR b)) &l
Sl 0> sl adads e o) Il Gws ) 2
Pl o 55 S 5 0 pols $98 (puw ) 9)b ity
Doie ans (¥ ) s 35 )l 3 s S0 lasl 3 )90
Aty (8 pmae O JuS T Sholiiwl S pSlee Glzis
J—be S Gilaio ©9—oT 5— b I (VO2max)
(Y1) 03,3 aulze @) e s9003ls (Hie)7-9)

(\ adaul))
Aol 3 Lo 533901 cy5—0 )T Sl J—id S35 93
Dobiie 4 253905 JueSs ) (ldé ascln YE 2Tl
TG HDL LDL) s slajaalis s s ol
bbb o 3i8) leerib ou SLa yusie 9 (Chol
Or9 IS 908 i) gl Ay o slie oy (i) guuil
L oS s aub oslawl 5 a8 pod Il (ak)oSlS
Ol 9 i el EA als jo 93 ) slie Loyl yi
5 ) oo B po0 0932 5 b (g2 pe5 Aiad |V
S5 Gb Il s alub aicbw V1Y (Ll oSleie
D obinds s plil w w A Jlade &y i) T i
el b g )Tl s Sl bl 38 oI5 i
29 LT g3l olfiws Ly 5 i 5w 0 e 5 Slao
il 3 ibgige (bl S eyl gl ol o
2= 3l 9, Ko /YD cuwlwa L LS poT ) g
Youbals)oSulS (yu oI5 900 .aub odlaiwl i Sle
o 3T smiw ) by Jl eslawl L (HDALC)
A e slie LAl wad )5 )l 8 Glomiow 3 )90
TS insed Jae el G b Sl s sl

I Monobind

2 Hemoglobin A1C

3 Homeostatic Model Assessment - Insulin
Resistance


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

VWWAA ol ) ;Io)hé o lesbs PR Jlw wubldge 9 waedw alxe E4E

(\ akaly
3 ran 03T SISz V¥Y/ADY- (/- V5% 59) — (= /WAVY X (pu)+ (F/F N DX i) ~(F/PFEQ xlo 3) —(+ /1 DF DXl )l 1)

HOMA-IR = Lisls oy sl (i) heo 0 Salog xSie) X Lils 35 515 (i) )3 s Sae) / PY/D (¥ adouly
Aty V1S3 S alslre =( )5 ohS) 0 Lols asjy / (V- PVA —(Kiwd B diglioy )1)S5 slass x -/ YY) (Y adosly
YU 3ud b Foglio (ys a3 dolips N g3

[a&é)'bé [o.Qé)Ln [a&é [a.;é ro.ui& ro.n.v.z rn.dub m [e)l.e P P> Jsl Aiad
AD AD AD AD A- A- A- A- Yo Yo Yo Yo (1IRMauos) e

Y Y Y Y Y Y Y Y Y Y Y Y o

Y-0 Y-0 Y-0 Y-0 b-Y b-Y b-Y b-Y Y-4 Y-4 Y-4 Y-4 S
7 7 7. 7 7 (S) waw O® wal il

alold 5w p B oy sl sl 7+ Sialswl Jool g8
03 .3 g9 b ol &y sl asb VY- sl il
w8 o8l e ¥ ao Lacuw dlass p9s asag
23 L5 o aslal )b a3 a0 )8 D Aisd ¥, (yuized
303 YE LSS Y-8 4 2lisl b aas)lgs atas

(¥ Jsan) Sy dipldin VHSS S
A lusgie @b b (5255 wliy jes 488 Ve Gugun
0V mah b sl aads \ DSV -\ =)0
JLs caalpial 4853 ) 5 Aisdiy ol 0l 2093
B Ol s 3o Pr-Er o L a)hSs
LSl )L 4 3003 D it ¥ )0 s ploil ddudin
Jloel i IS5 5 o0 b 4 € 3 b i

(€ J9as) 2

il yod 4885 Ve cmal sl agds 10 -V )l G
Glaads \ )L V- - WY w)go 4 wsilsa Jls il
V5 Qi ol gl pid 3o Voo AD ik Uy
Yol wmadh L Laphss oo Jed el il adids
0 aiaa ¥ o .o el ddudin 8 9l puo S0
9w bl slaaies ) b aub adlal Jb 4 suo s
0203 o8> B3 50T ol Ol 6 b (RS IS
359I aal Jl g 8wl il Sl oslaswl b
(Y Jsas) b Jaif w3 F
Ay 8 YL o = VY- -
L ol pad b gilo b b (uS )3 (y2 003 09 )5 Al p
heolio wliojei b Vb waud 1S )5 (2 )03 095
IS5 S5 30 )5 b L_».;Li,!).os.m)froLz.sIA._.Ldm

L) 1Y-10 e ¥ L Jsl aiady ) diu i

Vb aub b $)lgd Jlg sl g2 005 4ol s .Y Jg 3>

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

pols>  pasdl et e ple pue pdd ek ple pe 22 D oo
AD AD AD A- A- A- Yo Yo Yd Y- Y- Y- (HRmMax aus)s) waub
\Px)\ VX \-x)\ 1Px)\ Vix)\ \-x\ \Px\ Vix)\ V- x) \Px\ Vix)\ \x) Qs s LSS
Y. Y. Y. Y. Y. Y. Y. Y. Y. Y. Y. Y- () L)l Sy sl yuwl

Joawgilo s 3ul by (Shoglio ¢y jod doli e ¥ Joaa

palls  pasl ey o prle plis pdd ey el pow P00 Jsl aiad
ve Ve Yoo Y- s 8 5 - 00 00 5 5 (1IRM 30)3) s

Y Y Y Y Y Y Y Y Y Y Y Y Cren

¥-o L S B R 2 T L L S A EL LAY S T VT e
2 2 - - - - 5 (S) ums eyt syl

[ DOI: 10.29252/j.health.10.4.489 |


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

30 phlsen 5 5 Suwe bs)

S )5 3 0995 Sy )il

Joungio w3ub b (5519 Jlg piisl (y )05 4ol ps & Jo 3

[o.hé)'bé [a&.))'l._‘_ RS P ro.uu.m ) re.w.w PR [o)Le P 9w P9 Js! aLd
Y- Y- Y- Y- 70 70 7. 7. 0d [ 1) o o- (HRmMaxsuwo»s) waw
Vix) \-x) Vix) \ex) Vix) Vex) Vix) \ex) Vix) Vex) Vix) V-x) aads s LSS
Y. Y. Y. Y. Y. Y. Y- Y- Y. Y- Y- Y- (S) LSS ymeal il
> aislL \s)l.nTo‘bg)

095 S 3 B 5350)T (6 0 g9 )T Sl guas
9 33 oy (Sl (2055 JleT Jl odlaiwl b (Sis yos
aSID Usas 03 mlis 5 dumlxe Lo 535031 LI
31855 5L pusio GoleT mlis yuizred el 0303 )8
7 U 03 9o Tmm 5 ws—e Tyl Jal e o
oS +3b b ya 03 1) 09,5) ol oaub 03)9T
J—oSe +lowmgio madhs o )05 ¥ 09T (Jpm)
€ 09,5 Losols +3b b ¢y 03 ¥ 09,5 (i)

(Lesgls +doaw gilo Al (g3 03

Q5 Sl B9 preinl -85 )5 50l 55 50T
GHET5 )3 393 90 SLB jktie @2) 95 US g b
Qg 6I9JT Jud=s ool u,.o)'T Dl .aub oslaiwl
o5 )90 slaealibs s Laoy S aulio sl
s ool lawlids Slm 5 55 s 50T
s s sl Al 5 weJT 5 ey S
Solol wliloe a s .o b oslaiwl S 85,5 Yoo
o 5 =38 55 Lol SPSS-22 )l 58l o ps Jouw g3

b a8 S a5 ) /-0 b pul o WIT ol Sise

325 509 35 )3 ilewa STl 9 ST g0 wbosuine O Jga

LQO)
Lod ol + Jouw gio iy oy po3 Lod ool + Vb woauly (g2 p3 JoSo + boaw gio el (g2 )03 JoSo + Vb iy (2 po3 g
LY S
O-/\YEY/PY ENYOEN/NS £9/\VY/Y- O-/ENEY/VE (Juw)
\/DAE-/- € \/Od /¥ \/0d /-7 \/OY £-/-Y (o) 23
AYYED/\0 MNAYEE/YS q/ExY/ED N EVEE/N () ol aislus
09T e 9 wge)T i Jalre 93 G285 5L yasio 1 ST Blauge T gl .# Jgaa
p M+SD
; ; ) . L pusi0
Losls @Jss GRS Ul GRS on GRS VIS sl ow el G Loy ,5
YR YY/sexn/st YALD/VE \
e YV/vys /ot YY/\YES/AQ Y 09
-/¥d - /0¥ -/5¢
-/ Yy/voxs/- v YE/NYEY/YE Y (5 5)
JRRY ) Y&/ 111 /59% YA/5YENN /D - £
/A /a5t /\ 5" \/-YE-/\A \
, " ne /¥ -/Aax./.9% /AYE-/-A Y
e e . . WS Ay EIT
/-v NTRY JAVEL/ Y v 08 & el
fee¥ -/qvx./.q% -/4d%-/-4 ¢
/e YA/PARY/) € YENEXY/\Y \
VAR ] YY/\sEv/ArF YAY/\ ¢ Y . 5 yeald
NS Ny 0 oo o
/-0 Ya/¢ALY/VO* Y. /0Et)/4- Y (@20 pio p2 o )5 olsS)
YRy < Y. /EgER /AN YA/VVEY/SA ¢
-/ vy/oxe/ v YEAYEY/EA \
/¥ Y1/d\EY/E0* YE/ANVEN/YY Y 53y
-/e¥ -/YY ./E€ ORGP
[ Pr/raty/ 10" YE/MEN/FA Y (duo,3)
-/ YY/a\ Ly 08" Yo/M £V /74 ¢



http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

VWWAA ol ) ‘[")L‘é o lesbs (PR3 Jlws

wublde 9 vl al=xe £47

feea P/ VEY/YaF PY/-FEV/YY \ '
s oy i ey Yv/oviy/so* PY/A0V/\Y Y )‘:5:;‘ ;"j ;:: ;:)
-/ YE/PYEY /6N Y- /04£1/4 g oo
(aasss
-/ ve/yvr/ov LAVARER VLTS ¢
\ VEE/FVEYA/AE \OY/FVEE - /DY \
v Ay ./.\ -/Vd NaVAt=2 Vi g \FFEEY/TY Y 25 o) Libls 9 235
-/ FA\Y/PELNDV/D- V/Y5EVS - /AN v Oadws s
-/-¥ FV/OYEVEY/YD 10/ -AEVDY/AA 13
\ /55 F/E£1 /€N \
oy Ay o - /Y /04 /¥ait FIENEN/EY Y [N IX AL gRVAN T JUNY
-/ 7/a-%./ev* Y/VY+-/ve ¥ (d90,3)
-/-¥ 7/04%- /€ * 7/AAE- /DY £
-/+d YN\ gg /v VE/N\EF/-Q \
o oy oy -/e5 V- /AVED/1) \P/dE1/4) ¥ o gl
-/+0 v/Y-x\ /et A/DYEY/45 ¥ 9)580) (i Slae )3 3als
-/ v/ a1 /ovf MYEXY/YA 13
-/+d FINNEY /YT £/44£1\/YY \
-/3) E/FVEY/RY B/AYEN/DE Y
I Iy Iy /N Y/VEE- /50" LTAYEAVAYZ v Orlpusl &y Suaglie
-/-¥ Y/orE./evt \ARERY Q) 3
-/a% \WWA/FYEVENY \WYEVY/5E \
oy A vs -/VE VIY/AVEYY/AY V\Y/dEYY/EY Y JEs o5 55 3504
-/€4 VEA/ADEYY/Q VEVEYY/E) ¥ (i 2 o5 o)
-/AY \YD/dEY - /YY VYY/ARYY/YE £
-/EA YA/VED/ - € YO/¥FEN/FA \
o i P -/7A Ya/\7£-/7A YA/ AEE/DD v & 3 59 o)
/¥ ANE-/D ¥e/VYEY14 ¥ (w1 oS ko)
-/A& PA/VYE /YA YA/VYE- /47 H
AR FAPY/VOEYY/AE  \AV/FYERY/5D \
e Iy oy -/IYE AP\ SEYVE /Y \WR/PYEEN/SY ¥ S psuslS (555
- /A& VEQ/PAEYE/VD \DV/VAEEA/SY ¥ (w1 o5 o)
-/4 VAY/\PEEY/ -\ VADEDSF /A€ 13
-7V VAY/YOEYY /- VAY/YBEYA/P \
" e " -/3) VYA SEYY/OY WA\ FERV /Y ¥ o pials’
-/Ya YAV/VERYY/AE YAV/EYEYA/NY v (il 2 o5 o)
-/ov Y-/ AYEYY/EQ YV /APEYYV/EA £

E95 =l 4 Mine 9b) S b ol 4 s (S
Laog )5 (o SIS -ise wglis Lol (33,5 093
o 0 @l L sued Laa sl ¢l .ouis oalie
0l YHed 5 3wl (YE-YF) suib o wilsllos

wbs) 03 LS s sl pals C’b’w PARTP KLY

(P<-740) (Juxs) JoSo + Yb s ¢y 03) | 09,5 A s 3 )l Size v glas *
(P<4/-0) (Y ) JoSo + Jows giie i 32 203) ¥ 05 )8 4y wounss Dl ize wglas”
(P<-/-0) (Lol + Vb s ¢y p03) ¥ Gj)rd._\;q.w.'\)léui&o;leﬂT
(P<-/-0) (Lesgls + Jouw gito w3y (33 305) & 03 55 4y s YIS iz Q}Lﬂt

(P<-/-0) U}A)T Ol A S IS Sise Q}Lﬂ#

Xy
by yo5 aiat V¥ ol plis usls asllbo slaassl
I3 gize (Al & j=xie alike Glawab b (SuS »3
WA= w9 den Jl 5 pin g9 5T slapali gl
A e s 9 ()R DS (P 0355 (pAls


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

QY ke 5 5 Suwe bs)

S )5 3 0995 Sy )il

Juz) JoSo b pan) )5 b ol ot (Hl3E anli
slagbs) (H—ols asllas V> Syl 095 93 )
£95 9 daws T 3e sy EALL (5 )5 o)l s slaie
Al Wl sio psl o asllbs 3) 90 sldAsg0s
Lo 53901 Slowa cumids 9 w5330 0395
REFCPURSVE ISR

23095 3o S S )3 Sl el 7 sbus HlalS
ol pes ) i Sl 4 wlgsse D pols Bads
A 3l s Y3 oS )5 o Sleglie 9 SJlse
—SIl9R) (G )5 ) 90 Ay Ly pel A4S (590
Jl omibls el die ol p 3l 3 lg5 o ((iosl e
A5 Jleel b GhbJios £95 95 ) S sla)l s b
RSN HSUCIET PE NG W T ERN PR VRN,
GBS (YA) by SyounslS Ui 5Ll = 5
o=l b ulsise b s aslllos )s> Y (2 30
e slie wlis pas &S SIS mud o5 (S Ly awd )5
D—xio &S 36 8 50 5 ) SilSwl (SMuae (sl jud
0355 il )81 .33,5 0 piin 43 )0 (B9 5 Hud
L 03558 (LSl plad b b oo idae
St P90 &S IS 5o e85 b (2B euslle
03 e galie Ol jmso G315 (il gansl &r b
Soibso Sulas whlew )3 RMR waliwl g
~Sled S 3 lis pes plazmil uizes (YAN-)
SR> S pae 9 julgd Gl i3l & H=mie Sleslio
)= P9 (P20 90 Sl pnss Jds a3 0 puad
slaadlad )l oy Sy wge 90 il SI) julsud
s ol Jl udlss il 33l Sieglie 5 5)lsd
(=0 OlelasT po LacpeVsSls il 5 usersd
(YY) doub 50

ol 3 WHR I3 s Hial s Lo blLs)l s
B0 S s publs 3aiS (i pes S0 )T
oles )3 58 00 IS IS sise Ll el I S
Sl 5 i g il 3ol )3 asmis & el Lo )5
L wibls 3 9 65 5l Al ja 8)VL
)3 WHR ials Jo¥s 1 33lg550 5 318 (5l 0 533

Sl a3 Sl 29 £95 el & e 3l Jusibe
OIS Jmzms) JoSo b piao ol pot 4 SJl50
Il aesy a8 adiasb s ghlled 5 el (17) ass )8
09 5) alizke lawmaih b ous )5 el yo3 axad VY
Ol o 5l suo)s Ve-As o b b s)lgn 0\
IS5 S 3030 -7 wab b Sioslio 9 )8
Ao 7=V wah L )le Y 09 05 i
FooVe wmash U sieslie 5 s b s ,iSlas
b b $)lo ¥ 09 )5 s VG K du0)d
L Sleslio 9 odd gb s Hloa 3uops3 d--7 -
UL CVP-PRp) S « JN SR WP RN L T -
0393 pealub (s 9 V3 Loy S Lo BIlsGize
Miso OIS po S &2 poS s 9 ()2 0D (S
5 =) (P0) 3 cadliie p93 £ by 4y
090 4w «(S)l9R (o3 aiaa A hal jl asy phles
PR 5 U 2 WIS BLE pukie HRAL Aiad VS
ORII Y g9 Gbles Bla VL) V3 D (S 0ags
elslos Jl 55 5 slaasl Ja (pl b (PE)Iss )5
5z (P7PY) 350 pols asllbe mmls b ulee
oS 5 ol pes aied 1V e Al pblsed
WIS ise HBALS Ay o =ie (Slgd - Sieslie)
28 Sl 9 )3 o) (P 0355 aslih
Dob 503 293 £o3 b & Mine phlew )3 8 &
9 09— Shw s (Slad 38l asllos )s puizxed
L $Jlg) S )3 (e —ed aad A )l asy plSed
o slio 9 dulip dd Hb o w0 s 7 -A ok
23 () HS5\Y LA o Vs Sigss jal wlis o3 b
509 IS SIS GTRe pis Loy ) )l S mt

(PY) 253,85 csaline (5339 0395 (il
Els L olaizoe ol slaaisl, ja3lis Jo¥s aulb
s dh )3 w5las L doss pe oleis 1) pmdls asdloe
oslbie 5 o3 SLBAL 13 2 )03 D3 5 o>
5 BIlg-0 il pes Jolie )3 S )5 il o5 Siile)
200 IS pac b J)uS (e w)g0 & Siloslio
O3> B pac b s Jleial 5 LA gas (lde


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

VWWAA ol ) ;Io)l.lé o lesbs (PR3 Jlws

wublde 9 wediw alxe EQA

S0 9 I8 YL pd SIS 1As 203 Y B L Sl
IS5 S a0 €7 L Sioslio (p yed duula
ol (5 s Lol (F1) 353,5 onalbiie (A
Il oy 1) VOzmax Jls s-ize S50 PRCSRETREN
Aoals GBS gbhlaw =l VS G )3 wlis o3
M Size Hinl 38l YL 5 7 ) aslloo s (Y7YY)
VYl as ilsd ol ped 09,5 ) daid VOzmax
il ped 09 )5 )3 aS Jla s (b osalie diss
o= (FY) 223,85 Jools zlis opl Sheslie 5 48 )5
A 235 ,5 ylgie Sd=sl 38 asllboe G Hs YK 5
Slgioe Gleslie 9 $olg0 wlisjed £55 93 0
&9 b & Miso ghlew )3 VO2max Soue a0
i ()l wlin yo3 VS yinlj3l -yl Lol (364 95
w3 4 ol oo gl SWALL(FY) bl e
A_y.mlq.b.ﬁ)_ooéui:oé&bulaw).dbjyfoqu
ol oaliie pac Jolge Jl (55 ) 50 s
b 9350 590 Laos 5 ¢y VOomax Jls ize
by po5 4 bl (09T ) Sheslio iy res
e asilos )8 hal p5emls wasd U b 6 ilsa
olss Linlj3l an j=ie 53 b Sieglie wiliy yos
(Y¥) 5b 50 293 £55 by phlew V3 S)lsa
1 o) )s wailed Sl Jud & s VO2max Ginl sl
3908 - ol el Il azuis wlgS
Jolds b))y slawmdled Ly Sglio 5 (Sac
IS 0o il 38l aliae daluST wud 4l ol 331
S SHS QRS 5 (2 d u Gl 38l (a5 500
AT il 38l oM e 4y sl ymd aza il j3)
walad il 58l (5 plw - 5 A e 09d © Jaus]
109 =8I Ll ol 5 S a3 pp Slaea 8T
8l il 38l (893S sive 031l 5 Slass il 3l

(YE) wails LT RO 5 Sac
Sls (a4 3l Yl pols Fis bl
slaoy 3 ,s LDL, HDL, TG, Chol sla pals
Lol .ot oaaliiie 515 smize w5l asllboe 350

YU b b 8 53 o ped 09,5 03 Lais TG jualie

03 peald ol solslise pac Lol .aubly L 53 50,T
Alidio s s & Saw) 50 p5 43 Loy S ow
Olgicds (5 Subls o By DS (2on @S50S
LT ga)gs 5 5555057 by slaoss 8 (s sl gaio
ol (pKao rdzmed Aubl Slo udnd sl 0
ORalS 5 Gwg ) 2 liee 03 lie ol ks
Laog )3  solwas s 0055 slawaws b (palds ¢yl
o3 Laog ) (o IS ine w9lis pae & yxie
bl

23 plaisl Jold 9 )l Hise pwss udls asllbo o
b lizxo slR09 5 (o (S0 oS 5 sy pali
o0 0932 5 L Vb b (g pe5 095 (S e
092 5 L b gio ol (g2 003 095 (Jnzms) JeSo
390050 Jleial i 0adline (Juz) JoSo o5 puoo
D35=3) Jzm) g9 (B pmae J9d )l Jdaas o
9 (LT 03 Y390 dlgn )3 wslas 9 ol S35 ol
Sl JoSo Loy )5 s 9T Wb juas 093 Jsb
0= Juz) JoSe S o JWBEI 3) 50 piiig waie
Loy, 5 L aulio )3 6 e T slopslis
A S 5o b & Huimed LIubls Sl Leigls
WA= 25 Sl B whats 035 5mes Jus
o3 aliio 5y ya3 slBog )T i Sl Sine wslas
REFOTY

O3S HISTas sl olis ,ools asllae (slaaisl
Sl e asad \¥ shal Jl sz b 5350)T 58 puoe
Blaos )5 solwes ps e lizee slawauih b (Jus )3
0= b el a8l ol 38l olsSime D gb &y (S jes
Laaisl ¢yl .outs oxalive o3 8 o sl Jls
OAPBYF) 3mibso wlallloe 3 0 gl b sunad
aiad \V )l asy a8 assly glis ghlkes 5 el
VO2max cttizto sl sbs Ly s )3 wlis yol
ks Blaes S e bl tubise Bl ine Ginl 4l
Wbl 5 69k yrizmed (VD) S oadlie (3ol
=5 aiaa \Y )l asy ) (ealis ¢l JlsGize Sue
23 awda V) aiag )s Awda ¥ o )gio 4 S )3


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

39 Ul 5 5 Suwe by

S )5 3 0995 Sy )il

S3b b S 3 28 Ll pils 3uds s aSial &
Qe ps D (Jims) JoSe b puow ol pod 4 ML
(s Jolen S ymo &5 wsf olgn Yaial b TG
o= Pz S i YIS S SIS 86 5 e
AL TG aiye el yuss

S (il 8l Jole (S 55 lia o5 3 g 50 aséS
23 (YY) 2l Sl (3559 p3 91 [o.).}_')T wdled )y
ol b )l Gl 203 YL b s ool s
(¥4) 355 50 HDL Zghous sy I35 18l s
Lol el 9T 3l 1 5% Sl Sslo e Ghals
2= mbs olen Jole 3alib )by (a9 33 0>
b o3 13 s aiibls sl oy 55T ol eallad 7 glowws
S b 303,55 canlie Jule (pl VS (6 s 09
aad V¥l s Sl ped plil 55 5o aaS
o3 286 35 ) o e Il 25 ol 3lgs o0
(—EJLU)_,_\_,I,.,U_‘Q[D.Q,L,»).N EIR VIR PU IR V-1
23 Lo iy g 5 (o (€ +) 3ol VIAT )3 ol
a3 ses GBS ) HDL . Juss) Sl ol Gise
2 e S HDLAS ol ¢yl o Jus 3ol
Sgibzo aisS Al .3 )8 5o D3 Rl @) sl
bl p als 9 LDL w3 Giol3sl b Jusss ) oS
5359 5T D 5 08 st Jole S35 55 Lo s 55 LT
e LDL alie yo ol puil S$65 Lol sisls
o JWbl sl a5 ol T JE(PA EV) s
TG 03500 ¥ £o5 ol &y Miso 33l )s e
L ol pod 3wy s phas 4 wnawl HDL Glals 5
L SR s oSl Juzs) JoSo S pae 5 Vb woash
oals Lol aslos 903 Jlocl onials g_sLQ[ou»plS.c P
I )=l B pmae J)iS A Aiunly g piwdS” lble
LEY) ol

23 LS i 8bos sl soe p bl g i— S
oinhi=8l b oIl 4 ol asllbs )90 sos S
Ol 381 ot SL3I eyl (55 51 4z 30 a3 8 (sls plits
1) Pl Us piwdS s pae el (Sao Lol anils
NM&M@;WI.MI;M,A&UI&U

obals Al holie 4 s Juxi) JoSo b ol jo
o=l 3=l eaSi Az addl 9 sl Yl ()l Sise
YU wasb by o a3 09,5 )3 HDL ju0lis a5 560
L Gols Hse IALS (Juzs) JoSo b juoe w92
VLo 5 (n 9he 3l plis b joslie dy waws
Y sl b poe Jus & puils iz mlis b (38150
TG juslio Lol sali ol ¥ wdw &y Jus) p 5
BMA o Lol (V1) 25590 ¥ g9 (Sules pblew 0
=2 pls Chol 5 LDL jials sl asllios
JWs 4 yhled 9 (5 w08 yuicad 353 ,5 )T
23 BAS e 895 i w8 )5 iy pes
oldlie 93 £o SbbS L) G Zen polie
olslise wslas HDL gl e )3 loid 9 253,85
o9Me Buiizs ¢yl 3 &5 ST J1L(¥D) suiis oaalie
—oleslie iy pes LR S Juzs) b pone j
Alg3 5o 3ub Jloel PR wolixe waub 93 b s)lsd
5035 gobe Fisdsiiud S e K vlsic @
Szl w8l )y wslaie I e slaeyss

Dbl ol s
5 U S T9Samo o b Vaaal Juzms ) il 3o il
Ao 9 Sl SalwsT S pins e ylled il 34
sl 55 Al 4 el ol yod Loy 65 siuwg
sl ol Joole Juzi) 0o s S 5 JE o
Vil ) TG Lisdls sl Juszmi ) (Uls5 (¥F) ol
9 il Jai j0 039) (6395 w8 )a il 38l L plsis
PAY P RPN SNy W1 p-.z)—'*T o b 28 (S8 )b
Algi 5o sI= 'a_..wl.(a D3 50 L ooy
3902 ) 5 g pasT =lled 5 Ol Gl 3l
Il s o3ls Ginli3l 39 e 3 b o an jo5 a5 bl
0balS L Jouzi) (YY) aalf 5o 0T (Siod nolie
Jra—8 Jolwe a5 55 )y plaenis — vl
A 3o p—uwlS (55 4 S8Lal slasmlaud 9 S
9 S )98 olS slacisrm vl ule LialS uw
ORaLS 5 S35 o VBL Az US> 5 S ond
ax 95 b (YA) 3o g0 (i sl ceslie Soup 5 TG


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

VWWAA ol ) ;Io)l.lé o lesbs (PR3 Jlws

ublagg 9 wodw al=xo O -

sl pealis Sous Sl e Joko Jl oslaiwl )3 (4 o3
el 034 T )3 (5 5388 wlibss &y Jls (399

4l s pbls aslle slacussaxe alea Jl
Lo 5390)T ails) wulled Ol jue (i85 J s <
5 Lo)ls 3133 S e (S pes YS9 00 Jl e
3505 0Ll 31331 SE 033

9033 9 pSks
ooled 5 B9 3y e p—ixe wSslee JI OB 35S
AlS (5l uu oS OIS U3 0 9n ol sLiael
S 3y pode oliitils i 9 3y i wbLSed
233,55 )L z b oyl Iz:l._w.sl 03 a8 (53l 8l 9 )lg juun
S )l LagyT ailegoio s L0 bl i ay

oLl (5o iy yo3 Jl 4  S3ltibons wmswl
wmaawl 03 Jlacl pd aliw] @b 5 asles s
(EVYA) 38350 LIS 1) Js piudS Hals Ygoso
o o0 )93 Ylwial o3mibplgic walloe & axes b
5 GBroe SIS Ol L30T Lasl i« Jas)
o es BLAGS Jas w38 Slge g5 553l Aia 0
S 9 95 oS D3 eS8 Vb b Jo
23 @l s slaul Jole 3Slony Sh)0s Sy pos

Subb Y g e muls & Mine 33l (sauu) 7 ous

w).oJM)uo)bsm,)bl;an.o@w@«;,sb
Sote » JuoSo S uan b duwlie pd @b 93 »a L

Jsb )3 4 o, ime ghlaw Jl yrized . Sislei 5o -8 el (3 (S S 3 sl ealh

SIS0 353905 Saled b vl 3Kie g3y asllos
D 9 e BMAl AieS ) )bl dslloo > gib 50
T A5 L5 8,5 D3 w350 @S olSiuls
I8 a0l 390 AEYY o/ A€ S8 opleuis 5 1EQ

Sl J8U Gawll slaaalis G5y 5 Suis
ol )0 & b gio b b (g2 p05 ax )5 Lmawl aibls
eawlua 390 03 Laos )5 ubw 4 e JoSo
Oamed 9 3o Yluds ) (g it (13T 3l o gl
e S TG Lials JoSo Ly ol yod ¢y 503 (SYb w3
o) s 31w e Sl ol el eibls Jlsa

References
1- Inzucchi SE, Bergenstal RM, Buse JB, Diamant M, Ferrannini E, Nauck M, Matthews DR.
Management of hyperglycemia in type 2 diabetes: a patient-centered approach: position statement of
the American Diabetes Association (ADA) and the European Association for the Study of Diabetes
(EASD). Diabetes Spectrum, 2012; 25(3): 154-171.

2-Thomson M, Al-Qattan KK, Al-Sawan SM, Alnageeb MA, Khan I, Ali M. The use of ginger
(Zingiber officinale Rosc.) as a potential anti-inflammatory and antithrombotic agent. Prostaglandins
Leukot Essent Fatty Acids. 2002;67(6):475-8.

3- Guariguata L, Whiting DR, Hambleton L, Beagley J, Linnenkamp U, Shaw JE. Global estimates of
diabetes prevalence for 2013 and projections for 2035. Dibetes research and clinical practice.
2014;103:137-49.

4- Tavakol Afshari J, Moheghi N, Brook A. Ethanolic extract cytotoxic effect of Zingiber officinale in
hepatocellular carcinoma (HEPG2) cell line. Avicenna J Clin Med. 2010;17(3) :52-6.

5- Verma SK, Bordia A, Singh M, Jain P. Protective effect of ginger, zingiber officinale Rosc on
experimental atherosclerosis in rabbits. Indian J Exp Biol. 2004;42(7):736-8.

6- Bhandari U, Kanojjia R, Pillai KK. Effect of ethanolic extract of zingiber officinale on
dyslipidaemia in diabetic rats. J of Ethnopharmacol. 2005;97(2):227-30.

7- Zhang XF, Tan BKH. Effects of an ethanolic extract of Gynura procumbens on serum glucose,
cholesterol and triglyceride levels innormal and streptozotocin- induced diabetic rats. Singapore Med
J. 2003;41(1): 1-6.


http://www.ncbi.nlm.nih.gov/pubmed?term=Thomson%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12468270
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Qattan%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=12468270
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Sawan%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=12468270
http://www.ncbi.nlm.nih.gov/pubmed?term=Alnaqeeb%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=12468270
http://www.ncbi.nlm.nih.gov/pubmed?term=Khan%20I%5BAuthor%5D&cauthor=true&cauthor_uid=12468270
http://www.ncbi.nlm.nih.gov/pubmed?term=Ali%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12468270
http://www.ncbi.nlm.nih.gov/pubmed/12468270
http://www.ncbi.nlm.nih.gov/pubmed/12468270
http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

0\ YhlKKed 5 5 Swe by M8 )3 (03 0093 G

8- Roghani M, Baluchnejadmojarad P, Roghani-Dehkordi F. Antihyperglycemic and
antihyperlipidemic effect of chronic administration of hesperetin in diabetic rats. Journal of Babol
University of Medical Sciences. 2010;12(4):21-6. [Persian]

9-Talaei B, Mozaffari-Khosravi H, Jalali B, Mahammadi M, Najarzadeh A, Fallahzadeh H. The effect
of ginger on blood glucose, lipid and lipoproteins in patients with type 2 diabetes: A double-blind
randomized clinical controlled trial. Journal of Shahid Sadoughi University of Medical Sciences.
2012;20(3):383-95. [Persian]

10-Mahluji S, Attari VE, Mobasseri M, Payahoo L, Ostadrahimi A, Golzari SE. Effects of ginger
(Zingiber officinale) on plasma glucose level, HbAlc and insulin sensitivity in type 2 diabetic
patients. Int J Food Sci Nutr. 2013 ; 64(6):682-6.

11- Mahmoud S, Kader AE, Gari MA. Metabolic control response to weight reduction in obese non-
insulin dependent diabetic patients. World Journal of Medical Sciences. 2009; 4: 98-103.

12- Kim HJ, Lee JS, Kim CK. Effect of exercise training on muscle glucose transporter 4 proteins and
intramuscular lipid content in elderly men with impaired glucose tolerance. Eur J Appl Physiol.
2004;93(3):353-8.

13- Atashak S, Peeri M, Jafari A, Azarbayijani M. Effects of 10 week resistance training and ginger
consumption on c-reactive protein and some cardiovascular risk factors in obese men. Physiol
Pharmacol. 2010;14(3):318- 28. [Persian]

14- Esmaelzadeh Toloee M, Faramarzi M, Noroozian P. Effect of Aerobic Training with Ginger
Supplementation on some Liver Enzymes (AST, ALT, GGT) and Resistance to Insulin in Obese
Women with Type 2 Diabetes. Medical Journal of Mashhad. 2017; 60(4): 636-64

15- Ismail AD, Aba Alkhayl FF, Wilson J, Johnston L, Gill IMR, Gray SR. The effect of short
duration resistance training on insulin sensitivity and muscle adaptations in overweight men. Exp
Physiol. 2019; 104(4):540-545

16-Asadi M, Banitalebi E, Esfadir Z, Ghafari M. The Effect of A Period Rhythmic Aerobic Exercise
With Ginger Consumption On Serum Levels Of TNF-A, IL-6 And Insulin Resistance In Obese
Middle-Aged Women With Diabetes Mellitus. Armaghane danesh. 2017; 22 (1) :32-47

17- Banaei P, Tadibi V, Rahimi M. Comparing the effect of two protocols concurrent training
(strength-aerobic) on fasting blood glucose, glycosylated hemoglobin, high-sensitivity C - reactive
protein and insulin resistance in women with type 2 diabetes. Journal of Sport physiology.
2014;7(25):99-108.

18- Tokmakidis SP, Zois CE, Volaklis KA, Kotsa K, Touvra AM. The effects of a combined strength
and aerobic exercise program on glucose control and insulin action in women with type 2 diabetes.
European journal of applied physiology, 2004, 92.4-5: 437-442.

19- Aryaeian N, Arablou T, Sharifi F, Hosseini A, Valizadeh M. Effect of ginger consumption on
glycemic status, insulin resistance, and inflammatory markers in patients with type 2 diabetes mellitus.
Iranian Journal of Nutrition Sciences & Food Technology. 2014;9(1):1-10.

20- Jackson AS, Pollock ML. Practical assessment of body composition. Journal of the physician and
sportsmedicine. 1985; 13(5):76-90.

21- Kline GM, Porcari JP, Hintermeister R, Freedson PS, Ward A. Estimation of VO.max from a one-
mile track walk, gender, age and body weight; Med Sci. J of Sports Exerc.1987;19(3):253-9.

22- Lin KH, Liou TL, Hsiao LC, Hwu CM. Clinical and biochemical indicators of homeostasis model
assessment-estimated insulin resistance in postmenopausal women. J Chin Med Assoc.
2011;74(10),442-7.

23- Bazyar F, Banitalebi E, Amirhosseini S. The comparison of two methods of exercise (intense
interval training and concurrent resistance- endurance training) on fasting sugar, insulin and insulin
resistance in women with mellitus diabetes. J of Armaghane danesh. 2016; 21(2):123-34.

24- Rajabi A, Siahkouhian M, Akbarnejad A, Yari M. Comparison between the effects of two
different frequencies of aerobic exercise with the same volume and detraining period on the levels of
irisin hormone, lipid profiles, and insulin resistance index in obese women with type 2 diabetes.
Journal of Birjand University of Medical Sciences. 2018; 24 (4): 291-305.


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

VWWAA ol ) ;Io)l.lé o lesbs PR Jlw wblage 9 ol alxe 0- Y

25- Zarei M, Hamedinia M, Haghighi A, Amini S. The effect of three programs of aerobic-resistance
exercises with different intensities on some of the indicators related to diabetes mellitus in men with
type 2 diabetes. PhD thesis. Hakim Sabzevari University. 2016.

26- Tan S, Li W, Wang J. Effects of six months of combined aerobic and resistance training for
elderly patients with a long history of type 2 diabetes. J of Sports Sci Med. 2012;11(3):495-501.

27- Jorge ML, De Oliveira VN, Resende NM, Paraiso LF, Calixto A, Diniz AL, et al. The effects of
aerobic, resistance, and combined exercise on metabolic control, inflammatory markers,
adipocytokines, and muscle insulin signaling in patients with type 2 diabetes mellitus. J of
Metabolism. 2011;60(9):1244-52.

28- Cherch D. Genii v vashikh genakh (Genius in Your Genes). Moscow: Ves, 2010.22- Stewart KJ.
Exercise training: can it improve cardiovascular health in patients with type 2 diabetes? British journal
of sports medicine. 2004;38(3):250-52.

29- Dunstan DW, Daly RM, Owen N, Jolley D, De Courten M, Shaw J. High-intensity resistance
training improves glycemic control in older patients with type 2 diabetes. J of Diabetes Care.
2002;25(10):1729-36.

30- Robinson SL, Chambers ES, Fletcher G, Wallis GA. Lipolytic markers, insulin and resting fat
oxidation are associated with maximal fat oxidation. International journal of sports medicine.
2016;37(08):607-13.

31- Yavari A, Najafipour F, Asgarzadeh A, Niafar M, Motazari M, Dabagh S. The effect of aerobic,
resistance and combination exercises on blood glucose control and cardiovascular risk factors in type
2 diabetic patients. Medical journal of Tabriz University of Medical Sciences. 2011;33(4):82-91.
32-Boule NG, Kenny GP, Haddad E, Wells GA, Sigal RJ. Meta-analysis of the effect of structured
exercise training on cardiorespiratory fitness in Type 2 diabetes mellitus. J of Diabetologia.
2003;46(8):1071-81.

33- Johansson K, Neovius M, Hemmingsson E. Effects of anti-obesity drugs, diet, and exercise on
weight-loss maintenance after a very-low-calorie diet or low-calorie diet: a systematic review and
meta-analysis of randomized controlled trials. The American journal of clinical nutrition. 2013, 99.1:
14-23.

34- Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence of diabetes for 2010 and
2030. Journal of Diabetes Res Clin Pract. 2010;87:4-14.

29- Ghavavand A, Delaram Nasab M, Afshunpour M, Zare A. The effect of continuous and circular
resistance aerobic exercise on fasting blood sugar and lipid profile in men with type 2 diabetes.
2015;4(1): 8-19

35- Nasiri S, Banitalebi E, faramarzi M, Rabiei V. Study of blood sugar and lipid profile changes after
eight weeks of combined training in women with type 2 diabetes. J Jiroft Univ Med Sci. 2017; 4 (1)
:114-124.

36- Singletary K. Ginger an overview of health benefits. J Nutr Today. 2010;45(4):171-83.

37- Gutin B, Barbeau P, Owens S, Lemmon CR, Bauman M, Allison J, et al. Effects of exercise
intensity on cardiovascular fitness, total body composition, and visceral adiposity of obese
adolescents. The American journal of clinical nutrition. 2002;75(5):818-26.

38- Shirdel Z, Mirbadalzadeh R, Madani H. Anti diabetid and Anti lipidemic effect of Ginger in
Alloxan Monohydrate diabetic rats in comparison with Glibenclamide. Iran J Diabetes Lipid Disord
2009;9(1):7-15.

39- Sepehrirad M, Valipour Dehnou V, Fathi M. Effects of HICT on Serum Lipids and Glucose
Levels in Elderly Women. Iran Journal of Nursing. 2018;31(115):20-8.

40- Kraus WE, Houmard JA, Duscha BD, Knetzger KJ, Wharton MB, McCartney JS, et al. Effects of
the amount and intensity of exercise on plasma lipoproteins. New England Journal of Medicine.
2002;347(19):1483-92.

41- Arablou T, Aryaeian N, Valizadeh M, Hosseini A, Djalali M. The effect of ginger consumption
on some cardiovascular risk factors in patients with type 2 diabetes mellitus. Razi Journal of Medical
Sciences. 2014;21(118):1-2.


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html

[ Downloaded from healthjournal.arums.ac.ir on 2025-12-14 ]

[ DOI: 10.29252/j.health.10.4.489 |

0-Y ubhlKed 5 5 ) Swe by M8 )3 (03 0093 G

42- Eatemady-Boroujeni A, Kargarfard M, Mojtahedi H, Rouzbehani R, Dastbarhagh H. Comparison
of the effects of 8-weeks aerobic training and resistance training on lipid profile in patients with
diabetes type 2. J of Isfahan Medical. 2014;32(282):524-33.


http://dx.doi.org/10.29252/j.health.10.4.489
https://healthjournal.arums.ac.ir/article-1-2028-fa.html
http://www.tcpdf.org

