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Abstract

Aims: Any increase in the glycosylated hemoglobin (HbA1c) implies improper
glucose control in the diabetic persons. Based on the evidences, a reduction in
HbA1lc prevents the long-term side-effects of diabetes. The aim of this study
was to investigate the effects of 8-week aerobic alternate exercises on HbAlc
and insulin resistance index in women with type II diabetes.

Materials & Methods: In this semi-experimental study, 30 women with type II
diabetes referred to the diabetes clinic of Ahwaz Golestan Hospital were
studied in 2012 The subjects were selected via available sampling, and
randomly divided into experimental and control groups (n=15 per group). The
aerobic program consisted of 8-week pedaling on an ergometer bicycle with an
intensity of 68 to 80% of maximum power (3days per week). Fasting blood
sampling was done before and after the exercise sessions in all the subjects.
Data was analyzed by SPSS 17 software using dependent T and covariance
analysis test.

Findings: Following 8-week aerobic alternate exercises, there was no
significant reduction in HbAlc and fasting glucose in experimental group
(p>0.05). Nevertheless, there were significant reductions in serum insulin and
insulin resistance (p<0.05). There was no significant difference between fasting
glucose and HbA1lc amounts in experimental and control groups. Nevertheless,
there were significant differences between serum insulin and insulin resistance
in both groups (p<0.05).

Conclusion: 8-week aerobic alternate exercises with an increasing intensity
affect serum insulin level and insulin resistance index in the women with type II
diabetes. Nevertheless, the exercises do not considerably affect fasting blood
glucose and HbA1lc amount.

Keywords

Exercise [http://www.ncbi.nlm.nih.gov/mesh/68015444];

Hemoglobin A [http://www.ncbi.nlm.nih.gov/mesh/68006442];

Insulin Resistance [http://www.ncbi.nlm.nih.gov/mesh/68007333];
Diabetes Mellitus Type 2 [http://www.ncbi.nlm.nih.gov/mesh/68003924]

*Corresponding Author

Tel: +986133369512

Fax: +986113336316

Address: Physical Education Faculty, Shahid Chamran University of Ahvaz, Golestan Boulevard, Ahvaz, Iran
fmotallebi.67 @gmail.com

Received: June 22, 2015 Accepted: January 2, 2016 ePublished: March 5, 2016



Aodlo

5 cuoliol i (Sn b iall L &S Las (S ogud
Cubd gond GRlBl e (n et Sl 0ad ply polae (yo il
Cuol 08z 3301900 9 STgulio JWBT S 9 g5 by Ll
Ol jep el S 5 e Jolo iy g Bl oS
sl ladsho 3,55 NS 5 udgusl 4 Cunglio Sl (5 pia
obts Sl Magd e cobd Hlon coled 3 5 S
on 4 Vel i Il L S o5 pae g il 45 ol
g bl (wuMe b glew cpl Pl bl 95 g5 <ol
waseie 5l )3 S Gl g 1> )6 i Pl > 30
dL&ww—l Col ug‘o.a :wl}.o OLo).) pie Oy D g 39“‘"@
e 5950 slew 53 595 9 (s ((Bgye — (8

55 & 3555 51 o Lowsdly 558 35 ok 2> 81
Jsb 53 5 03,5 dbjeSS auilnd jgbas |y mslSgen (o3
Abie ol (HDALC) abjsSl uslSsen Jhids loj
sladls jl g e 18 pre asls G HbALC e
il Olidsg (o sl olo dw B gy (b il S wge
L)) Blewl 858 casliol Jm8 6l o Saalil 5 ol
b)’g).ol .[413)13 dg>9 Cobd 00)199 9 HbAlc O (eoulinn
HbA1cC e 4 obcw (b hlew oley jd Lol Bun
Oygo 33 Ao i aplgd Casl (ollae JyuS) AV I oS
HbAlc e iall axs o g o5 48 cosle Jpu8
95 Sund (Slgis) ohgh cebd Gaejly (o)lse Sl Gl
Bleslsl gigs 1 il 9 3900 68 Slgog

Ohless 33 Gdausl 4 Cawlus ;3 M adol saailis jI (S
OlF Rl b (i (o ol Cd)b 93 g ol 4 Mise
Jasl  Jleb cdeay gilan ol oobd 31,8 5 el (gjlan
4 Caus (00D hlew a5 0l asuiie g Wb o (il s
ol & )b S silen ooy ZND 365 peen ol 33
(b 5l I6lasb Ll > HbALC eVl cleds Sl o
e 9 oo sliyhad Lole 5 (S0 g S cdld lals
Eoe oadanlid (gl Jelge 1503 4 s & ol (6503
wan A Bl Csedy dedis Wbjye Ml oyl (gyiy
9 9 obd 4 (bMie (5 7+/55 lawgie jgboas |y HbALC
03y Lasls jo gldasMe LB w51 o> e o ialS
el g HDATC yityy sgue b 5uid (35 -lois sl
93 £55 Cubd 4 Mo 4540 (59, (glaallas 3 [Tl ol yorn oyt
5 Cate blo)l Su cdld 5 il (Sobl hals sl
Blaly 55 g9 cobs 4 Mo 3131 yosSpe line b (6l gine
3 S cullad a5 Wlosls s Sioan] lallas e e )
SrNdy 93 &9 by @ Ml I Wlgie 3L U lawgie o

oyKan 5 oallao jls 53 IFA
2 il ol oyl Al A U
4 Cwglie padld g djeSls (mgligen

95 £ 8 Calid 4 Mo U 43 (yd guus]

MA * dho jUs 8
Gleal s daaad oKl (SN Cay oSl (obye (S5elgujed 09,5
oll jlsal

PhD b 55 sprw

ool oo acd oS (G Cuy eSS 05T
Ol ejlsal

PhD y9, dizs,

5ol oo acd oS (G Cuy eSS 09T
Ol ejlsal

oS

JyS alz (HbALC) aljesls oslSsen ilisl :8lanl
Ol ialS dad oo lis wlad .l (Lo Sl S8 Canlicls
Digh Ban bled e (6 Sy Cubd Slejld (5lse ;1 HbAlC
0233 s HDATC 5y (silsn glie (nyed i A U gy 3>
D91 90 g9 Cobd 4y Mice U 50 gandl 4y Canglio

Mire ¢33 ¥+ MWV Jlo )3 (op5des addlae cpl 45 i W39y g dlgo
Sleal GhudS liw)lan cobd SGilS 4 xS amlye 93 g5 Cubs &
2955 93 4 (Bl jobody g 00d QLRI o yiod ) (S Wiged g
Silgp oglite (pped dely WAD eadi RIS g (228 (810
Ol Sl ZE0-Ae Sud b mio)lS 43 293 (655 250l el
am g 8 S5 sladises g dian A Glody ditd )0 jg) dw
Lawgs Wodly .a 43 )3 b Sdgejl den 5 LU cdls jd el Sluds
SPSSJljiley SaSay 5 uily)lgsS Sl 903l 9 dtanly T (g0l
i58)S 5158 Jelos 3,50 17

Cppes aan A Jloda il S'el5 g HbATc polie ials :aaidly
Py gl Ll (P> /20) 395 )13 dne (0125 09,5 3 slgp ogliie
Om (P</+0) el Jials g)ls pxe K4 gl 4 Cuoglio g
e Dol J35S 5 (05 09)5 o kil 5515 s HDALC ks
92 0 gl 4 Cunglie gy (el jolie G (g i odmlie
(D<) cusly 335 Yo e glis 09T

2 odilid ad b ain A ety (gilom glite (507 15 g5 A
Oyl & Cunglie (a3l gy Gelgusl (e 2 9 £5 (2L (U
S5 s 56 136 g8 555 s HDATC oljee o Lol o)l 56
9 &5 > (odgus 4 Cunglie AljoSUS slS gan (255 05198

VWAF/ ¥/ 1l g
VWAV iy gl

fmotallebi.67 @gmail.com : Jgzus a,\wf

IFAD leg ¥ o5lac XY 050 Sl 381 anb b



1WA 93 g9 (608 Culys 4 Do (U 15 (rd gl 4y Caoglito (Ll g Al 555lS (mialS g0 51 (53lgn glio oy yoi aid A 55U

o5 SIS s 48 i ¥e sl L3 ol o §) A plox
VO o o 0398 el g il 53 p)S (Lee) ¥V Slisl
—H s (5lS ol BB 5 qpeyie )3 p ST U
olo 93 )3 (omelSgun Al (b b w35 hate ((Sg)e
Ohoyd edg Silep elale b g (Sl (gilan
bz olols gy Wud Gl jujiwd > (gpSdiges
(Fie bawgs (98> anlas oMl I idgeil @55 5 2939
d)ge 388 paasie o855 5l (o lawg (lilew 0359y (lojen
o5 (sl ogesl g diged pres (18,5 )3 b8 B
2 S b oldbgly 515 e el oy coli> Sl 3 ey
sgbdy 3903 8Ly 1S pe sow I 1) AV (Sla)bae & ngh
A s J3IS g (225 )8W0 05)S 9> & (ol
Cobd 4 Ml ablo b g Jlo YY=0Y w dols (o b gl
I oieg 093 Job )3 g Wdg Jlo ¥ Bl Cdeas 93 95
Shed ©pgots WIS 5 MG (uepsiie slag >
W53,S o o3laul

Sl Gy 9 Slal )b g9 b pllbgh aul> S (b Ll
15 03l lueb! lbgly & s Wil alas g 5 jobay )]
3 e ble anled aile e Mol Lyl 5 by oMbl o
o sogej] (SIS0 oMbl 5 (Sbjy by JpeSS
P slasl Gkl pagh lel Gln s culs,
(32850 £oyib | Jub el VY 00,8 pMel pasuis dolicols,
5 3009 236 Slados S50 oKtylesl o 3L oot o oges]
bulyd cod g bl jeas s glujlen pidpbe
A b a5 ol 5l (S pmbs (98 (ool ke (2L
2 39 SeySoilul s e dnle ATl e cols
5 ) ol Lyl

ks ds in o g dhn A (b (8 0)90 10 g0 dolipy
kel uped Jold (225 09)5 (S yed 4sly & aalonil Joboty
i) Slada ol alsjo )3 )51 35 yiasS ) 4293 55,
win > ool £l 4 (sl ad 03938l pria U gl 4
Called 50 )8 a8 lay doldl piia atan ) gl VY L
Al 4B L5 53 38 g Sl ghe)d s (S5O,
TS0y 3ge]] wmslie yyed el Aoy y> &S el s
Al Sl AYe—¥e b colpul dbye 13 g 395 ol ST
aoyo 13 olgs pSTs LA 4 oiia dtan 4D Hlade ol 535 SIS
9 8 asl Ve ) culld als o plojise wogMedy i) Clled
a5l VA 9,8 asl £ w0 Jol atan o Jld col ol 45b VA.
sll 5 8 08 g ulibl side awn » Jd colyiul
bl 2 g (8l S g (3)5p)5 48BN (Lol S5
S5 oill gl b a5 Sl )3 (13,53 (sl (olie ol
FogS ol ol Sl cpped e g im0 0p WB (e

Q Horizon Med Sci Vol. 22, Iss. 2, Spr 2016

b bogiler (B el liiss eluly Plagle
Al lge b )b s HDATC als 5 sl b VL
A opaed b Wlidss Sy b M0l g g ubd
oss i)l55 HbALC dles | Sl pgydiw dixie Jolge
05 38 LSy onlita ped i (5,500 340 > 111
O 2 LS gl LA )y 50 98 Cubd ) Mo ylilaws )
S48 HbALc Lials s obys Sl Zde—A cud b
Sl jn @l 51 b &S el & Cuoglis g LL o>
250 i 1210y gls dme ) ol Bpae ST
@2 9 OF MBS onped ilitie lagsby) U ey
win A las o ols L5 93 £ Cubd & M phlan )3 095
5 b &S ol e yialS il es S99 HDALC oy ye5
s 35 SN gy 5 Jo 3 15,5 ay 3 505
2 o] asls sslle 56 dgwil 4 Cuoglio 5 Clgmdl
dew jd GialS ) & Ad asuie LS coby adlls
shs 0 da by She Jhs /YY g HbAlc
Ol 1) Y eSlgs Seo (3)lge Jlad TYV 5 3800 posiS )i
eMlse cpyifse I S ilr guyed calple MPlans e
b ez wisde sl 93 gy 1B cubd Ghlew Gl
oy sledls 9 gy b hles Al iy «Olidss
Ohless cplply )ls sbligs e Gl cws glp S
By cuiSilb 4 (ool bled asels 8L awslis o oobo
Ol pes a8 Wlodly yLis L8 Clidss puiy [105) $p5 o
D7Ia3L e 95 g9 cubd S8 ) Wy ilon (o355
WS o K8 3,8l pl s Siide (o yed el p SO D asuie
O3S 5 Py S B b Ses (loj (nyolisS o b
dog ojgpel MBliiuy 248 olesds Gua & el ogud
Fela @S 9 Vb 0l b oslite (o508 aaliy & plaase
cel e g cpl & wmd o ol Glidsd Ll ol
3,Sloe g ¢ ibj 0 cdled Job 3 oy amwlianST il
e ST s Gl 5 Syt gz o8 55 (g
boaaly jo ool olidss b o 4 [19210505 o Sl

sl 025 plosil g ) 48 293 (59 (S5lgp gl (oS
Sl oglite (yed dtin A pb o)y Baa b pol (yiag
ol & Mo (65 55 gl 4 Cuoglie (a3l 9 HbALC

L8 Lygo 93 g9 S

B gy 9 dlg0
Cubd 4 Mo (U5 w2 WAV Jlo 3 (0 o540 adlllas
onl GldS lioylen cuby Sl & srSanle 9 gy



5 5 oellas 3L 59 1F-

5 S 09,5 9 33 Lhingly (sla it (g)lel (oo dulio () Jou
a9l 5 9l Jole 3 J S

g e

. . e e 50 w
e gygae iy, O
PaSom PeSoes OO 0TI

(r5545) 39

- -IYY PEAYESIYA SOINORO/SY
<[AY YANFEY/AD  YV/-YEY/20 Jgs

(s 2 pS5kS) b 0395 A LS

" -IYY YEIB£Y[OY YN\ s
-I5Y YAAYEV/YS  YAJAYEV/VY Jjgs

(WHR) (59 4 58 399 Copu

7 <Y fAekefed o AVE/Y @S
vy R Y P 1

oM (2 ey

e -Jay YY/A£D/Ae XY/-FEEIND S
-IYY VE/EYEYVY  YO/YYEY/E Js

(o9 yroisks) (Jgfmm 93 Ul

e ofeey WEEEVEY WAV Lo
- 1Yo VeldoxMAe AYIYYESOY S

(092 yio o) (Jgtulsd (g ;LS

/o AT VIEEE OV AIYYE-[OV e
- NSYE/AY  AeexY/10 S

(85 2 pS5kS 2 s o) (Bpae eS|

v AR YEISOEVIAN NYISYRYY s
oI WAVEINY VVYEEVNN Jes

(Jse » Jseke) HbAC

iy -Is5 AUfexe /A ADAE VY e
UAns ARIARERV/A SRR VACERVZN Jyzs

(eosd 2 £S5 k) Bl 35 oIS

o VY OARVNEERVEY YOENEENNY s
-/a- We/AF£D /R0 ASYINYESIYE s

(e 2 2l59,5) LU guusd]

Iy o[eeQ DR £V R0 SR VR EY [ 4 s
o/-v Vedxe/FY o [\Y£e/o¥ Jxs

O gl & Cuoglie pad L

I e SIYORINY ADA0/-0 e
-I¥ WAYEYIVE  VIASFIVY Jyes

Oryes i Al 850 (LS (295 (99)> et Al
039 0N & oS )93 Cumd (o 038 paSlS (il oglite
Cabls gl gme ialS ubd U5 0 Gl o ded g b
o) > (Sras OS] gyl pilie & (Syge > (P>+/-0)
oo Jb ool b (p<e/e0) culy gybame il by
ool 1S 09,5 5 ol cal ygeslm 5 el sloasly
e LialS cpioren (D>e/40) A5 edalie (gl gxe
» Slsp sl e sl Jlise, sk 5485 5 HbALC

9 s odlazwl ()l <Gluco Plus Monitoring System)
P o0 g e Ollow 03 33 S8l S5l pgaten
D3 w3 35y (sl gm0 Ol Y 0 lise a2
Lo soge]] 1 S )5 9 S yiagy wT (gl g peS0j 101
P an Al e g oimgl SS9 £9p8 ) (e el ye 93
58 (g wnd ol oSl (555 (555)ge38 olSalojl Jome
Ny g Sy oo ol o b b)) bl S S5
b G oSy il jels (ol S gla Sy 4 Ll
T Lol Jio) 0 S5 b 5 o ol 1 eolizal
25 2Ll (e 05 1S SbeS

e ((VOzpeak) (Bpac (ST Zol (55505000
Ju) @)l 48290 dwgay b goge]] (Bpae (5emS] l
1 68 s ot 93] 5l 3lisl | (6w B39E
HbALC (5,50)l5l 1 o homwign s ad Wi (g m50510]
P (Wlw! (slsko)ly BioSystems cs,p) cos L
intra-Assay CV:5.4 %, g o2 3,5ls,S
Odgmsl il poomen .00 pbol (Inrta-Assay CV:7.3%)
Sy Jpams 10:12017547122Cat) o 1 oslizl |
oilaieog) 2S9pSIl gy (odxie  YU! «Cobas®
L 4 (intra-Assay CV:1.9%, inter-Assay CV:2.6%)
(o)l Elecsys 2010 Hitachi) oKiws 5l ool
S8 b JanSISS s st 55 S b spSola
Cobas Mira, ) ,pYUlgl oS buwg (ol geilmsb)
0l Cpimen (8 5 i 3y4e (ol BC 5300
Jsess 5l edlazel L (HOMA-IR) Jgwdl 4 ceoglio
2 o) B 35408 (5 52 g o) 58 (gl YV
5 oSbe dmbre (lp Ginoy bl igylel (g
Gbil clp s el s lajete laecSl ol
8 sl 350 305 =gyl (ygeil dmodls @i (gl
09031 3 5 (29,509 dmalie (sl daaly T g0l 5l S
opilotn A Blo b (mg S o dualie slp uil)lgsS Jdoo
plol SPSS 17 Jl33le 5 | (o )le] lalms olos 05 o3lizul

L8,S

sl

B pShe g Jlo YY/AMEY/OY o (phe (055 09)5
o oSbe S esS 5 jieisle \OS/AYEA/FD
il yie ol VOV/+ +20/VA 35 5 Sle o Lo ¥O/YOLF/AS
@S 095 Slew & Mol wle (1 Sle rioes
Sy Jlo VIYVEF/A J 1S 05,5 13 5 Jlo Y/YA£Y/VA

IFAD leg ¥ o5lac XY 050 SRl 33 Aol basd



VFY 9 g9 (g Culsd 4y Mo (1) 59 guanil &y Cunglibe (2Ll 9 Ay 3955 (miglSgnd 12 (55la0 glicio (yt yod aidd A 13U

ksl oss 6l oulid ©jgony (Bras (5] gl 7+
olalal o L Gdbss cpl ob el o) b jeba
@ l) S5 ook Jhde 039 (gusland 4B s (Has
ol & 29d GGl My SBpo B depie Jobe 9y
S5 sla il ol Ll s |y Jsbo sié by
ol sl b ey e iliél (GLUT4) olewdl glie
Gl 03,5 et M 3 GLUTA i iy ey
A8 S g SO pidglie p gl Jos dgmte o g 4Bl
P> D b.&.w)l.: uhb.vu L ).aol> (380 [25135»:@ 09>
5 oimei cpl 5wl odls L 1y (Kl Cgls oy ped ke
e e &S Jieo 5 b odlatwl glaaacain oy el
oled y3 aull Wlodg iy amae Al ablS Oladss j ),
Sisbdy o o odblin b puls b gued (Sull b Oladss
2 Gbme Sl (giled pyed dtan VY ol ol e oS
Ko g0 ouiomed L2615 15 o e asls g HDALC e
2 joy dw (Jeody (gilod pyed ol A A M astie o
OS] S las e —Ae ©us b atan (> 4B VFe Sidody dtén
Woasm oly L (6,500 ol [2010s WSS oy doyd g
O8> S35 Olie 13 oy 0Ll S b (jlsm oyl e
pie onl 2,55 obml gl 4 caglie g ppe g Ll
a3l g (Bpas S| Sl s pae cdedy b pxe yuss
epes ole ¥ a8 Wl oamlie (6,500 Gimgd 40 [P7ag u edg8
595 152 £ b Ol 3 i s3] gl AV a3
Gan A LS asube dbgh 0 PTlaksy e dedp 1) et
Shlew > kb o8 S5 5 HDATC i wsilgn iyl
OpeST Sl 7Ae cul b oaban Y Gdedy (gl el

12913 40 2815 | (5 59 < e
i s wle (ouls 4 oS Slad cdalie pa Jlidbss
Ooped a8 Wb ol adsd 0 dsols Al Cawd ol
AShs ZEeB0 Gl b atin > dudy dw ctin Y gjlsn
Lib o> 55 5 HDATC p (gibgme il <88 by
ooy &5 ad odalie (6,500 dalllae o pismes 129516
Al 2 S)lbisine 156 93 £ (b Ghlew > lgn gz
9 cobd S gl eadpbl Gllas b [Y+] 5l HbAlC
St HDALC (gald &S cul oad asuie o] (o)lse
oiels g cuol bd ghlan » Shei) oyl Glie Lol
gaw BB g 3980 Shgid) ol San) (S0, ¥Y-YO
sy Syin g9y Sl sl @ abjsSS sl
B9 oS Pl (B8 dlge 4 args L 1W POl by

Q Horizon Med Sci Vol. 22, Iss. 2, Spr 2016

Odgedl 4 Cungliio g p iy g Lol 395 5l dne (225 09,5
JrS 095 > Syl sl (il ()l gne JSSay
e n o 2oSoke Sl awlie 3 g5 e
Solsine Sl 35Sy (225 09)5 ksl S5 5 HbALC
Odgusl 4 Cunglia g o (gl pélie (o (Jg s osmlia

() Jgiz) cutly 292 o dine glis 095 93 >

&

Al ilon Golite (pyed B Glo sl iso )5 &5 5k loa
doyd ook 039 yasls Ll S8 HbALC 5 gyl ge
2 Gyl gh Gig 9 0N A a8 90 Cund oh 22
o s Jognn 3 e & englin L5 3 o g
Slpeal (Sp by Slen Wliis jl (Sp @l b @b

)b
2 5oy dw o(gilod pped dtam VY &S A edly lis sy
Sl Zde—Ae cus bodwds e > aidy Ye-F. aén
595 9 HDALC ol5e 99 g5 (2b> U5 3 cbpae (s
S (hiyg Slapes wzmes 2wl odly (ials ] Wil o9
Loy |y HDATC polis ccanl olpod oy (g3 duopd ialS L
Iy 390 sl wgllae LialS S oS ams o ialS /- /55
S b ohlew 3 Nlgice Smm @39 cnl 9 Cwsl (oS
by s gl (6,500 adllas (3 09 @by Mt e B SKT
B> B dula ya idn )3 Gy dw «Glon (pyed win WY oS
S48 9 HDALC l5me « dpan oy5unS] zgl Z5+=Ye cai b
boandee Gl (gilddne soba ohlen cul 3 1) WAL
(el (sl 5 555 Jab) GLUTA s 3555 ol
Jos D9 & Wb GBI 038 (e SHas
s HDALC glie sl 5 s555n 5505 pidplin 2 (il
oo ol VY aS ol L (6,500 Limeh ol [22laas il
Byas suS| S s J00-Ye s b atan 43 59y 93 «(gjlen
b sme ysboas 1y HDALC 3 g9 cobd 4 Mo olylows 4o
w9 oS g9 3 (AU 1) il oal & cul odly ials
Oopes 4n VY (6,500 Guind polt olwly [2316laiusly oy pes
593 & i Byan 5pnS] S L0V bhuwgie i b jlge
595 g HDALC Jlse cands o ,d aids Yo—¥0 4 atin
S 8IS (6l ns s 3 £ GEbd oloye 53 1y Ll gt
ol ol Cllae g yed oz 5l 8L 1) el ol oS
Silgp (Bipg S ERed W3S (BIS (G 0395 padld
Seos M glapel)l )3 3900 5 ST Bpas doup sl
HbAlc 5 5 595 il Jl b3k Slge & 980
Ooped amd VY &S S sdmlie (6,500 e 24l
GAS b dwds a3 Al YB3 o) &y «ilse



&l
1- Joslin EP. The treatment of diabetes mellitus. Can Med
Assoc]. 1916;VI(8):673-84.

2- Carey V], Walters EE, Colditz GA, Solomon CG, Willet
WC, Rosner BA, et al. Body fat distribution and risk of
non-insulin-dependent diabetes mellitus in women, the
nurses' health study. Am ] Epidmiol. 1997;145(7):614-9.

3- Aujoulat I, Marcolongo R, Bonadiman L, Deccache A.
Reconsidering patient empowerment in chronic illness:
A critique of models of self-efficacy and bodily control.
Soc Sci Med. 2008;66(5):1228-39.

4- Meenu ], Jadeja Jayendrasinh M, Neeta M. Correlation
between HbAic values and lipid profile in type 2 diabetes
mellitus. Int ] Based Appl Physiol. 2013;2(1):47-50.

5- Pibernik-Okanovic M, Prasek M, Poljicanin-Filipovic T,
Pavlic-Renar [, Metelko Z. Effects of an empowerment-
based psychosocial intervention on quality of life and
metabolic control in type 2 diabetic patients. Patient
Educ Couns. 2004;52(2):193-9.

6- Wei M, Gibbons LW, Mitchell TL, Kampert ]B, Lee CD,
Blair SN. The association between cardiorespiratory
fitness and impaired fasting glucose and type 2 diabetes
mellitus in men. Ann Intern Med. 1999;130(2):89-96.

7- Association AD. Standards of medical care in
diabetes—2010. Diabetes Care. 2010;33(Suppl 1):S11-
61.

8- Group UPDS. Tight blood pressure control and risk of
macrovascular and microvascular complications in type
2 diabetes: UKPDS 38; UK Prospective Diabetes Study
Group. Br Med J. 1998;317(7160):703-13.

9- Krishnan S, Rosenberg L, Palmer JR. Physical activity
and television watching in relation to risk of type 2
diabetes: The Black Women's Health Study. Am ]
Epidmiol. 2009;169(4):428-34.

10- Mourier A, Gautier JF, De Kerviler E, Bigard AX,
Villette JM, Garnier JP, et al. Mobilization of visceral
adipose tissue related to the improvement in insulin
sensitivity in response to physical training in NIDDM:
Effects of branched-chain amino acid supplements.
Diabetes Care. 1997;20(3):385-91.

11- Thomas D, Elliott EJ, Naughton GA. Exercise for type
2 diabetes mellitus. Cochrane Database Syst Rev.
2006;3(3):CD002968.

12- Mitranun W, Deerochanawong C, Tanaka H, Suksom
D. Continuous vs interval training on glycemic control
and macro-and microvascular reactivity in type 2
diabetic  patients. Scand ] Med Sci Sports.
2014;24(2):69-76.

13-Schwingshackl L, Missbach B, Dias S, Konig ],
Hoffmann G. Impact of different training modalities on
glycaemic control and blood lipids in patients with type 2
diabetes: A systematic review and network meta-
analysis. Diabetol. 2014;57(9):1789-97.

14- Bloem CJ, Chang AM. Short-term exercise improves
B-cell function and insulin resistance in older people
with impaired glucose tolerance. ] Clin Endocrin Metab.
2008;93(2):387-92.

15- DaCosta D, Dritsa M, Ring A, Fitzcharles MA. Mental
health status and leisure-time physical activity
contribute to fatigue intensity in patients with
spondylarthropathy. Arthritis Care Res.
2004;51(6):1004-8.

16- Nojima H, Watanabe H, Yamane K, Kitahara Y,
Sekikawa K, Yamamoto H, et al. Effect of aerobic exercise
training on oxidative stress in patients with type 2
diabetes mellitus. Metab. 2008; 57(2):170-6.

oSen g sallao i 5 1FY
ol ol Cdliie g LI (8 S5 aw o el el
il ks 5 Slsiss, adle dbel Jlais] o0 HbATC
Silule Brg b oo GialS ) 95 55

o 308 JodlS GomeMbjoSlS Gl (BB 50> (59
o PR > GMas gladsle & SleyojeesT Sl
Gl 9> g (2bd ollew 53 1, VO2mMAX e 5 395
4 ol S5 oo ol GmslSgen s MejsSlS 1 cand oo
IRl L ot ) 2gd e (b mslSgen plpVe (jeus]
il )3 45 A (yeje (oS g Sy yl2d (b Jlew HbALC
29 98 Sl Al Sl et S 4 i
2 Bloes Syt pilippla col cul (See calys
il oglie nyed 09,5 > VO2peak (i yols giios
Olie > o S5 095 3 (g bl pSadta I
Byo o st e ol ,S5ky puls i saalie VO2peak
O9dsed (Brae oieS| e Gl cuw HATC iald
Cdl ) oadobml Clnd plai Sidegd Lol ple ash
2 (o3 5 9lasns] sl (S g0 atpudly Stlj8l) SMae
A (55906 VOzpeak (ilial jglateds oy 505

S 51 BB plebl pas g nped 09> Jobo (3920lsS
ORRgR (SCudgione (p ey (nyed 0)93 Jsb 5> S
JREYCE RISV N ESVS| (WO P SR P AT VT SSW-{ BN
OPgrcwlio 4 drgi b (o yed aslyy cpl (9 S die sl B
gl e Bl il 38l Ol ped ol Gdo oy ped ol
D905 S 1) (ggllae

6 5 4

OB 2 odilp Cud b win A Saedy (gjlen oglite o yel
Oyl & Cuoglie padli g oy (lgudl (s 2 9> £95 (b
S 556 ksl e S35 g HDALC e o Ll oyl 436
RYIRY

Ol o ol 550 (2l ollan plad 51 3 19,08 o SUlS
pole 5 S Sy oRlofl Jstuo cizpan g Slal (s
S ol de S5 Bl Olix glgal oy Ad olStily )
Slogos 0)S Guclue Job iagh slpl o 1) b
o2 ol

pole o8l GHS] diyeS Loy adllas ) 2 SYST Asg b
sl 48,5 51,8 30l 3)90 jloal juld s> (Sij

ol 00l lo Bl sl Byl 5l 63590 éﬁlm ub)w
i 35 ol S asbibl 51 3,50 llio ) 2 Jlo qbio
Lol Slgnl ez daed oSl (2359 pole 9 S

IFAD leg ¥ o5lac XY 050 Sl 381 anb b



VFY 95 £98 (guid culid 4y Mo (4Uj 59 (gl 41 Canglio (oL g 4l 5955 (rglS 00 1 (5319 glite (2 pod aild A 13U

training in type II diabetic patients. Asian Biomed.
2015;8(5):597-602.

25- Terada T, Friesen A, Chahal BS, Bell GJ, McCargar LJ,
Boulé NG. Feasibility and preliminary efficacy of high
intensity interval training in type 2 diabetes. Diabetes
Res Clin Pract. 2013;99(2):120-9.

26- Church TS, Blair SN, Cocreham S, Johannsen N,
Johnson W, Kramer K, et al. Effects of aerobic and
resistance training on hemoglobin Alc levels in patients
with type 2 diabetes: A randomized controlled trial. ] Am
Med Assoc. 2010;304(20):2253-62.

27- Karstoft K, Winding K, Knudsen SH, James NG, Scheel
MM, Olesen ], et al. Mechanisms behind the superior
effects of interval vs continuous training on glycaemic
control in individuals with type 2 diabetes: A
randomised controlled trial. Diabetolo.
2014;57(10):2081-93.

28- Little JP, Gillen JB, Percival ME, Safdar A, Tarnopolsky
MA, Punthakee Z, et al. Low-volume high-intensity
interval training reduces hyperglycemia and increases
muscle mitochondrial capacity in patients with type 2
diabetes. ] Appl Physiol. 2011;111(6):1554-60.

29- Rahimi E, Mousavi Nejad ZS, Rahimi A. Effects of
twelve weeks of aerobic training, resistance training or
combination of both trainings on the levels of blood
sugar, HbA:c and cardiovascular risk factors in women
with type 2 diabetes. Int ] Appl Exerc Physiol.
2014;3(1):1-11.

30- Holton DR, Colberg SR, Nunnold T, Parson HK, Vinik
Al The effect of an aerobic exercise training program
quality of life in type II diabetes. Diabetes Educ.
2003;29(5):837-46.

31- Kirk A, Mutrie N, MacIntyre P, Fisher M. Increasing
physical activity in people with type 2 diabetes. Diabetes
Care. 2003;26(4):1186-1192.

Q Horizon Med Sci Vol. 22, Iss. 2, Spr 2016

17- Snowling NJ1, Hopkins WG. Effects of different
modes of exercise training on glucose control and risk
factors for complications in type 2 diabetic patients: A
meta-analysis. Diabetes Care. 2006;29(11):2518-27.

18- Lindstrom J, [lanne-Parikka P, Peltonen M, Aunola S,
Eriksson JG, Hemio K, et al. Sustained reduction in the
incidence of type 2 diabetes by lifestyle intervention:
Follow-up of the Finnish Diabetes Prevention Study.
Lancet. 2006;368(9584):1673-9.

19- Talanian JL, Galloway SD, Heigenhauser GJ, Bonen A,
Spriet LL. Two weeks of high-intensity aerobic interval
training increase the capacity for fat oxidation during
exercise in women. ] Appl Physiol. 2007;102(4):1439-47.
20- Babraj JA, Vollaard NB, Keast C, Guppy FM, Cottrell G,
Timmons JA. Extremely short duration high intensity
interval training substantially improves insulin action in
young healthy males. BMC Endocr Disord. 2009;9(3):1-
8.

21- Burgomaster KA, Howarth KR, Phillips SM,
Rakobowchuk M, Macdonald M], McGee SL, et al. Similar
metabolic adaptations during exercise after low volume
sprint interval and traditional endurance training in
humans. ] Physiol. 2008;586(1):151-60.

22- Giannopoulou I, Ploutz-Snyder L, Carhart R,
Weinstock R, Fernhall B, Goulopoulou S, et al. Exercise is
required for visceral fat loss in postmenopausal women
with type 2 diabetes. ] Clin Endocrinol Metab.
2005;90(3):1511-8.

23- Balducci S, Zanuso S, Cardelli P, Salvi L, Bazuro A,
Pugliese L, et al. Effect of high-versus low-intensity
supervised aerobic and resistance training on modifiable
cardiovascular risk factors in type 2 diabetes; the Italian
Diabetes and Exercise Study (IDES). PLoS One.
2012;7(11):e49297.

24- Aly FA. Adiponectin response to supervised aerobic



	FP-Motallebi
	Text-Motallebi



