[ Downloaded from mcj.bums.ac.ir on 2026-08-02 ]

93 Jro!l o

o s ol g5 (S gilio p g e 9 (o g 9 — Mo glio iy yoi il
99 &9 (Wb ol jlow Nas O 8 9

" 593 ! fuelowslhosme ¢ 81355 Blbuesxe

oS>

5 Sglic pgyios dagi g0 93 95 1l Oilen 1> Vgomo (Mde )5 (1alS 5 S o508 S5 030 1BAb g dine
2Oy ~eglie (o5 5 Oliped 0)93 So b b)) Baa b pols il g e (Byye —( o lacs)len )l
A5 plomil 93 98 (0bd (e 3 (GHae 038 55 g (Bgpe — (A lslad 9 SIplie Jelge

Sl yed g Jald 0g)5 93 4y (Jlo OVEAA o 0dgi5t0 0 350 (b jlow VY ol (63,8 adllas ol )5 18a850 (Wig,
Jor 93) i ) duda Yoz jgo & &S gy (oS Sy ped i 033l93 Jolb ¢ b yoT Aslpy NS S (yil g — (Sloglie
LB b aglie Sluyed b plml oyl 09)5 )3 (o S OMas jl oS cuda 59y p drdiymy Joy 52 —seslie
Al a8 b Ol yed 1 Sozun pd wald 0g)5 b el 5y YO WlS )8 0 oo g At H,SS G AYe—2
9 HDL Jg 2l ol Jg il by oS 65 055 35515 caljofals mslSgon «Sdginls 9 St (55 )Li8 (5
dtadly (5 g3l oS 5 Oliayed Bl s sl 03,5 (b5 tne slagsbe, b il g i) 4l wMlas @08 55 5 LDL
5 ool P<e /o0 (5,5 s gdaw 4

eSS mglSgen o)y (P=2/Y) 3 SIS 3 ibdne LRl cuw (o yny T seglie (S (8 tASL
9 (P=+/Y) Jgwsld 5 (P=+/+2)) gt 95 5lié (P=+/+0) LDL Jopuuds (P=+/++V) doyeadS sy (P=+/4Y)
90 9 bd hhleg (P=+/+0) aBYl 5 (P=+/+V) a5yl Hae @ya8 5 (P=+/+0) HDL JgpulS 3 (gl sxe inl3dl
o 9 o Sl Goldd dunlie yizmen (P>+/+0) i odalie dald 05,5 10 (6l pxe yu g &S Jb o
ey ~ 02005 095 )3 Sl Sglis (g8 (ot (polad 53 &S ol LS ald g oy g —yed 09)5 93 0 gl |
(P</+0) 243 5 gizo

Glifes Jelss 250 (ly (Gl OlasMo ()5 )05500 b Wlgie (kg —(eglie Sl jed i 033lg 15 5 ol
2k gllas 93 £95 (2ld hlen Has €18 5 (Sl

sos Jolae da azuale (59,0 8 olSiod ¢y guil &) duly e (o ud Cobd ¢ijys 168" W05 lg
FEFFIV(F) 8 1P iz (S japsle ol8tils pololo 5 (5 b g 538515 ol dolibiad (g5 (SBCAS o

A A VARVAR EN-SYAVERN | R A VAR VA EWIFIFQ Wi | o § VAR 4 g SN TR

Ol pege 3l = oyl Catio g ple oKl Lale Sln guae

Ol dtz e oIS ooy pole 5 5k S oIS (S S 09,5 el ¢ Jgmns ok
Xy oKl Sy a0l LIS 4 Ly — iy 2 o0
mafzalpour@birjand.ac.ir : Sog xS Gy +OFIVAYYY tplas OFIVO-YFY 10l

YV


http://mcj.bums.ac.ir/article-1-581-fa.html

[ Downloaded from mcj.bums.ac.ir on 2026-08-02 ]

33l e losol xomma (31355 8L soo

e e 035 5 (I8 1 b Jolge Selgalio pogrins s e g - Faglhe Dlig s T

Gl s (Gt g Dl oS 45 w0 0 (L laaiSly (&
A0 5 oo alizes ol 3l yo SMac bl g Lgy &y0d o sixe
SO gl @08 Dlac g oS canl oad 3,155 .(VF-1Y)
ORIBl g Sloyed Jl 0 (las 03§ izen
ol ens Sl pod 1 G syl sme Dol g 5 Whiso
3 oJ Rl L O0) 35l 929 (pda pmg Sl ped 5 (Sle
9 Baum Gui gladish pgd g9 (ko Ghlew 0550
e Sl B L o g Sl yed a5 ol Glis S
{(VF) 95,5 oo 95 HbAILC 5 ;S6l5 o pro e ialS o
hesliinl (ohy9 ~( Sy raatie i & Jb e
5 Jlo 055 i 5 atilo oo (S 9 S5e 1) placdy) iz
il (e ol Gy crge |y (Bl s

S Slisyes il Sype o 5 dalllae o5 Lul
Jolse lo g HDALC S9lS urdglie (g - (Soglie
Gan b ol adllae ol oais pll Splie gl bt
Moo 3 ey —Steslie uped sloasby 3G obs))
a8 Gl g (Bgye -l sl else (Sl pg i
2 el Y oggs (Subs S 2508 Ghlew yo (Hlas

SR (99
E9 Cabio 4 Mo 050 VY slasd (60,05 asllas ol 5o
3wl oylee 3B a5” Jl £ U ¥ ‘5:....; 03gdzme 4O pgd
el po0) Sl 5 (Shisys (Shs s elii poe 5 el
‘5..1).0.' 05; 9o A “»'05..» (Lbl.a =L._'>L| ul..a.c‘ 9 L(bp.m} ‘L(bd..ls
epBanS S b ol o peeds a5 VY) aali o G YY)
45,5 oo szl n s e oy 50 4 o et
ul.’)u.)‘ ‘J.;\)}' wlab LS)L"“" l) .‘oLuJ o ‘-;i..u).) oA.!jf Ls‘)“b 9
ol.f..:’;...lLa)‘T g u.’):-T Ohlew ol Slezld 51 e ol
Iy adlae a4y 99,9 adsl b s «Sop i L oas Jlhley
Al 5l e ol Oges b g 5 50 anles (gl asiils
‘QL'J 35 Y0 slawy abgs e Sy awg olles ol (U
SERS S 0 oy Gagh ol 43958 2l i )b
).‘4.:4' 9 O&QLA)T dff slciw! 4 as J.;é}.g @LQJ Ja;‘)...u 6‘)10

(B oSus] ozmen poylge BB (et Sy b

.

o0
oz (SlS g Gleys slagty, S d9g b
el GRIEN 4 g) looinS b ped g8 Subs )lew
Ji5 Lot 3l g 55 Cabs plays o G lacllad 5k
(S5lep Sl a3 aS sl 1 olazel (V) Conl oo Az g5 0,90
o Sile Splie liyhs Jelse 2 oglbs b e
S9dsr ks Ohlew 9% S 5 sz 02 e
w5 P g Saglie Slo i Sl gslge Dl ped p opdle (TT)
Ol 35 ohlew (93 933l eglie 9 (s5lgn Dl e
5 Oud b geglie Olgyei uizen «(F-F) Cwl 00l oolo
OnslSgen 5 S5l5 alS o 2l 4 WIS oo ( SB Le;
23S & Jb 0 «(V oY) 05d 5 (HbALC) aly5oSUS
sloazls )3 (5)lo e i pgd 9 (ol Ol 5l K0
anlllas oS5 ,0 (V1) s oomlive teglie Sliy yad il s (g8
a8 el oad ()15 weat ol g Yo 59, 2 Sr950
9 sz 00y HbALC Glie (Jeglie (ouyed slaasliy Sl
AN wboe Ghals g)logine job 4 (95 Sgtnn las
e Gy B, wsilee slocled Glie glyl az 5]
ol el (Jg 0gdoo (BB (b plilem oy 4 Ollew sl
Ygors 1n; 1 piyolel hlen aen ln ol
Bl eSS0 eged g aes Gl (ko ollen
Silp (G slacdled sl (S ol g 0555l ol Bl iz
Obbom yo G Sl 4oy il ) (Seglie —s5lse L
has colitul g ©Ha8 e Jlade XA (e b
33,5 o0 Jol> ()08 5 (Seglie Dl el Boyb ) &S
Cualiinl 9 @ ya3 2alS ¢ b e hlo 5 )k 55 (P)

ailis) Glaoadled 5l (g ke plxil sl (il ((Dlae 005
S9d oo Dy g plul Joo daaly jl ogrs (380l i
&) Gl S or e i |y gl (Sl gg25e nl s
leolliws 1,2l as el ol 3l s 4 S8 g dads oyl
Jolo5 5l 6Ky 4 )ls (o g ilodel JBL 4 o
SeST (S 2508 g slom e Sl Dpu5 il g (SHlae
Cpsd il 4 Wokine WolSiws opl Bl anl
el el GRl8l o Wl o0 o83 51 (AU At MLae
358 &Bly 5o slow O3 (5 jlem Hlee p cazm 50 0l SIS

ARYA


http://mcj.bums.ac.ir/article-1-581-fa.html

[ Downloaded from mcj.bums.ac.ir on 2026-08-02 ]

1VR) 0 ol Q090

S 50 G i g (el Aol Iy g (9585 —
5 Ol w8 plxl 4l oz 5 4iSy lagy, o lie ol
(sogliie Dl pod 09,8 aiiled (i (93,585 9 03,505 oo
sloolliws ) 2 @S0 25 on SHp odlae
(ol,5en g Roelants oo yo doli p olwl ool 1> g g
FAY 9y ppa U Jgl aibe ;0 ol (ply g (5 2
G o el aas 5l Jg 1 S edal e L ¥ oakals
ol 59, 2 58,518 pley (V) b il 558 YO
Jobee 5 (cu el socass olasd 0gy 4l Ve ol a3 Jobo
90 oyl ke 50 10 Loy S Djgo ar (FaE (G yed asliy
1233190 U s aan 5l Cugd dw g piid U pgun aan 3 Cugd
o yod odaliy 3l SOz (o aald 09,5 b aid )T e o
widile (Bl codled g0y g aiiblad S b (ply g g (Seglie
Sy OMlae Aoy Oa8 i SHas Gyad (g uSe )l
bt Gon s b oo 093] 5l esliad b el 5 4Vt
5l e gogesl a8 LT 1 (g S ojlail aicty 1S5 Sy (505
shate a4 widg o953 sl Slowr (Fobol 5 Vb
i 5155 00 G903l 5l dadl 890 50 iy 1S5 S5 891 5
(\A) A eolawl B3] Js.ajs dJUa.A

oy = ———
Y (L)

w

O% 395 9% 9 U 59 99 A w9 b o slagyges)
PRV O L PN US| RNV VY RO [P [P VRS TON SO VRS
3855 (e b a8 S A po ol il adBs aw )b e
00,5 S (550,855 Slsie 4 izl 90 50 Sogejl
59) 9 ibeaiion 9 Je> L aSlh (oIl
5wl 05,8 HBaS IS L (el aly Gl e g G
e plalb celn VY Plas) il Soee w ‘Qyﬂ
5 7 9 M8 ol Sl it Sy s diE (9,550
W8S Ve o)led (yiam 5 295k Sus Gk il OUT (S5 ases
90 o HFauses %l ‘Gq)dww)éTﬁL?dljlw.m

olos b iles LSS 51 s Ssle sl o 03 ilss 00,8

vya

5 Shyds (Sl (Gl ombpe o s
Sogo a8l cpl sl e VY olaw aisg b pegdly S
ool s sl (@b, dolas slael 3l eslicl) dolws
Olaie 0 0,8 ol (slylo ol 810l aliigl cud 5 ol 3l oyl
Aa 3 (e 098 plsie 4 o) ojled BB g wald 058
3 Alwles 09,5 g0 o JBanSeS s ) el a8 F
e ) b it oo edlitul pols )l Sl & (S50
waps el (|8 aiilen o yed asby Job o Wiyl s>
(s 098 BaSeS s Gl asbeols, cdh s ped
oSlital e 3 CaBlyn 05 conlin Sy Lo 51 31,5
sols bl @ S > o plasl g (il slaolKiws )
oo ailen) (g, adlye o 4 WB AT paizen fad
e g Glowar Coxdg ) Gloye (0> S5 L Las
sl 5l S gap o amld 6g,S HEALSES 8 anles
Jolis vamle aw o po8 plate sl G 55 w93l 09,8
CS b A e )3 Gdapug —(Seglie (e dud> ez
slogy 9 (oglie Dl yed & atdaw g 4l slajy, oS
J5 el olatsl (pds gy Sl jed 4 aidjloz 5 4riS
00 Jol 4ds Ve a5 0g Al P sgun (i yed ddr o
5 ooy ool Sl Sjpe 4 (35e 5 sl asliy 9o
OO0y Ay G >l an B Ve g al ad S ko aiS
2509 s S Bwg e (G ped Glaghy, ad sl
e odls (Bgel ¢ S Con i paatie S g e
Sl yed Jol a9 i Joglie (Fuped aoliy -l
31095y sly g S g Sew Dl ped JSE @ aglie
Oygo & Ol el i B paaw aan 1 Lol tal plosil Odlac
VW els Cugh 2 035 Ll odlae jlog )57 5o (slp a0
By e (IRM) avcin [0 S IV--Fe cun b 1SS
Cog dw 4 bbCag olawy (wadjlgs U s aan 5l .0l )2
ol 4l VY bR ug o gzl 5l e 2l il
Aliste (e Sutie ol a3 )S Sl s (GMas oS e
bole oS Odlas s els (S (Hlas gl S oS
20 ol Sty g g5k el (B i (Ol Sty O,

2 plonil (g 3lsiny sloelliws (g3 p S 0


http://mcj.bums.ac.ir/article-1-581-fa.html

[ Downloaded from mcj.bums.ac.ir on 2026-08-02 ]

33l e losol xomma (31355 8L soo

e e 035 5 (I8 1 b Jolge Selgalio pogrins s e g - Faglhe Dlig s T

5o 128l ioli8l 0 63 09,5 j0 (g o e jeb 4 (P=2/-0)
JrsS 098 0 i opl o0 gl g s &5 >
(Y Jguz) (P>+/0) auis ovalice

2 0931 5l o g Gl polie i gl ausliie uizmon
S a0 LS (g —(Faglie (npe g sald 0g)F 9
(P=+ 1)) asYL g (P=/+ V) 4Byl oMlie o dacsglis oyl
(PefoY) abjeSlS GuslSsen (P=2/oY) 9> 5SS
JoradS =212+ 0) b JoymdS P=e/v V) &y S (5 5
o5 ,lid 5 (P=+/)) HDL Jgyuds «(P=+/++\) LDL
Segime P=2/e-0) Sdgiubs g P=+/++)) Sgiucew
(¥ Jgur) aiby oo

Sl yed 1 oS 5 ST as ol plas iegh opl slaasl
ez axin 58 g 4las 03jlgd Gloj Sl )0 (pdapg g (Seglie
Oy HDALC a0 5 5565 mhaws S90 s cigd ploxil 5
b5 M LDL HDL b Jyadls wypedfisy
5 a5Vl O3lde 5,08 il 5 5 Slsiobs 5 Solsiane
Dgdsn g3 £55 (Sl e o3I s as by
Sloyed 51 S p2 &5 aade Gl wase glaaisly
ool Soe isd 12l @l 4 (B (Gdaymy 9 Seslie
hles Mas &ju8 5 HDATC s oid 5o (i caps
S5 A 3y3m 5 Jlo al LT 0Y) gl o3 £33 s
2 el 0g2g0 (Sl slaall (pdo pug — Seglie Sl pe
cliyyed 5l o6 Das oyud il wligizs 3y el
ol g SIS gl )3 o9 b rtusmy 5 (508
ol iz e ol olpen pgo £68 Subo e HbALC vs o
Cewlize lay ol «VO-1Y) wils o pre conl Koo (69940
Gl s (i 0055 5 Db il el (See aS
dg5> gk ,0 Strasser .ogd HbAlc aws,o 4 95 565
osigl3h aglie 5 (glols oglie iy yad olo dus 45 il
Ohles yo dhae &yud il g HbAlC vo s jials o
e SIS 95 de Ghagh )3 (V) 300 pgd £5 (b
;s Castanda §.8ou ;0 .04 oo 0ayd Iyl Jalge oss o
Sl il o ual oanlis Seglie Ol el ole Lo

SN Sdld g e el Sl (et slagatls (60l
rerlS(s 5 HDALC (55 3515 clayeite anis (g o0y
ofiws 5l eslitel L HDL 5 LDL b Jgyds
Amersham Biosciences &5 & &l Auto-Analyzer1000
O o 5 pSoslail geyl )b &S b euS
(s 3l om s G e 90 1098 HLAS g mSejlul
Candy 5 8 0 Jetuls 5 Jeterw 55 L3S lie
I8l maw o a5 Banses b culy caws s
05 b egate (Jluzms oSl ) eslinul b wd S o
Maxim &S 4 cole (Maximal Xipres TD-3018) Jow
JLid 6 Seslal o cds mlidl jelaie 4 al sdusmiw el
S adds gy b pll b s pSosll Joe o>
5 5,5 1B o, Jano 55y SEASES i w55
Al dlwlgs GBauSeS bl oren railys odled m
OS5l e JLad epSejlail 8 aids e flas oS

=

led g lsos3 0508 5 sl 9,95 5 e

o395l 9 (V8 Lialpg) SPSS I58le 5 5l solatul b leesls
iy
AN g (e ped) 905l 09,5 50 Jlo OVEAA s asals o
S8 aald 09,8 0 MVEAF o asls jo olhlew 51 Ko
oads &lyl OV Jgaz 10 09,5 g0 ol (60,8 Slasin auxils
(525,509, os)S 053l 5l e 5 053l 5 o polie
O daliy ghal aas oojles 51 o a5 awo o las
do)3 g P=/o ) Sl mhaw (oSl (it g —(Sheglie
JssiedS «P=1+ 1) 0y pemalSic i (P=+/+ 1) 1> HbAIC
o9 Hlad g (P=+/-0) LDL gyl «(P=</-+V) b
Sologre yob 4 (P=+/+V) Jgwbos g P=2/+V) Jgucrw
S oy adl el pimg —(Seslie (ppe 098 50
sbml wals 09,8 jo oy cpl (o (o Sre i e
«(P=+/+0) HDL Jqouls clale yioen (P</+Q) 5 5
j)la =L._'>L| u)La.C 9 (P=’/‘ \) 5)‘) oA...S)L' u){.aa.c u)AB U‘)’““Q

Yy


http://mcj.bums.ac.ir/article-1-581-fa.html

[ Downloaded from mcj.bums.ac.ir on 2026-08-02 ]

1A ol

REYTH

g gad 0y |3 las falge 1

.\.&:ng u,—o)i b9)§ ‘_;b)ﬁ Olasuin - Jg.\é

(5 17) aalds (59Y) ogejl | og,s
R ol Olasuie
Slre Blp2dl g slre Blp2dl g
OVEA/S DVEAA (JWo) oo
\ESEVY/ VEVEY Y/ (rowsiln) 13
MIYEA/E YAISEAIY (2,5 okS) &iio
Ya/VEY/ - YA/ALY /Y'Y (kg/m’®) 5% 0395 Lasls

() 593 ol yors HBAIC (655ms L o sxo jobo a4 g 0l SMae
s adby 5 oS e 5 Baldi idss o

5,8 ool (Dlae Fymen 2 a5 L S toglic
Gl g <8l Ghals (cdgedl Caeglie 9 HbALC (93 554I5
3979 «Omiize (109 olpen ()2 (9 0095 (il b e
HDATC wo,5 5 559l5 (02 o 0358 (o (o9Sne (Ko
ol oy S Faglie slaaaly 1 Sle 1) 095
2 4z 51 (YY) wlaials 565 madglie Lialdl 5 alic
b e haglio Sl ped )3 ogady «yu3 (lidl (3g8 slaaidl
o S Py Sl oo olren (Splie Jelse )3 (Sl

22 g 59031 89,5 15 99031 31 e 9 JB (93 L8 5 (lomdion Jolge ( IHas ©)ud (1Kl Al -Y Jgaa

wals 093! Wog,5
e | NEE . 1 e
| oseilom | oseilote | oseilom | ogiloe
Syld e Syl oo
YD | FYNEY 0 | YYD | [N [ EVNEYIAS | YR/ | (kg) o5 0aiS 5l cMae o8
YA | EYEYISA | EVORYID | efe0 | FONEY/A | FAARYAY | (KE) disw 4l cMie i3
XS WAINVAVAY VAV/YEA/N - | ofe | VAY/VEYS | VAY/VEY/SE (mg/dl) ;5 5555
NN | ADOEY | ASYENE | ey | VISARNY | AV Y HbAlc 1oy
SO | YXIOENY/E | YAARNYY | /ooy [ ASVIVEVS/E| YeSEVY (mg/dl) 3 ylS g 5
YE [VUFVEOA VAUFFEAAL [ /o) [ A\Va/vER/S. [ VAF/VEA/RD (mg/dl) pb g mls
XY AYEIYEAYA VE/SEVIVO | o/- | V\YIYESIBA| VWWE/TEAND (mg/dl) g,z LDL
Y| OFYEY/RD | FVYEYANE | /o0 | FENLYD | Fo/XEY/FO (mg/dl) szl HDL
YN ]ORN | NEJOEYIV | ofeeN | AYVIOEY/Y | VFe/S/S | (MmHE) gt st Lis
JNY | ADEXIY | ABNEYIAE | [N | WIBEY/E | AY/AEY/. | (mmHg) Ssnls s Lis

2wl g (59031 89,5 93 o 393 HLid g (Mae ©jad ¢ lomion JolgS ;D RS (3l 5a0 dammlilo Y Jouo

Wog,5 .
S ghaw o Y [PYVESH
ol Y/A£V/Y0 —[FE[¥Y (kg) lj oaiiS’3b e & )u8
o/ F/F\EN /5D 50 o (Kg) dimw 45b e )5
R Y DAEADY | —Y/oARY/- (mg/dl) o5 555
o[-y —+[DOE-/YY —of+Q£./0Y HbAlc soy
ooy YYLF/- “\ k- [5F (mg/dl) 3 S 5 5
ofed SWAREVAA | = AVEVAY (mg/dl) pb g uls
ooy SWAVERAD | - /fYEv/RR (mg/dl) Js s LDL
e Y/AYEY/ ) < INOEJAY (mg/dl) Js:ls HDL
of e e —\Y/-A£VAY —o[0o£+/AY (mmHg) S gt o5 Hlid
/-0 SAYYOEYNY | e[\ /A (mmHg) SJsnlys opss jLis

V)



http://mcj.bums.ac.ir/article-1-581-fa.html

[ Downloaded from mcj.bums.ac.ir on 2026-08-02 ]

33l e losol xomma (31355 8L soo

e e 035 5 (I8 1 b Jolge Selgalio pogrins s e g - Faglhe Dlig s T

ole i 3l w3 Daly ¢ Dunstan (F) oS o5 ol
S Bl g9 £ i et 59 ol Sislie Sl
st g Ll b e Rals Slused cnl Sl s (2 ey
Sydieed bl 9> ooy 5 LieSsngd 0 Gl
V690 sy 3l o o )en 5 Gordon (glaaisl, ;o .(A)
(e A yo add a5 00 T soslise ol el | ieghs
3 HDL LDL b Joils Jals Gk Jase olsne
b ol cnl sl ol 1) )l g ($39ute S5 5
oS wubl o S50 eadplool (Voo A-YAAS) hdghs 03 (cu)ye
Oy L o b Sk hegh 4w s L
JLad 5o logime s 9 Sl oad Jol> Slgians
s b woliyes ol 8 005 Job oy Ssibs
5 Castanda «olps ;o (YY) oiil ool oS 5 (o pes JISCS!
5 gl Dl ped S8y a5 Wid S (6T el > Cauza
Gl o igh bl ol @il b og ole Lz S
Oblem 13 (27 Ogn 00F Al g Sgtenn (o> Lid
oS oleadl, oo 0 (YY) wisd oo pgo g6 (0o
08 U 9 (20 Eoed 0 e e Saglie Dl e
1385 I 5 el 005 obo £ 5 ¥ iy o ped ik cilods
s el 039y oy cnl Gl eST el Dde 5T plaaisly
2 Oy Dl s 5B 8590 50 09 ged osalie (5 3 ine
Sledbl (SIgnls 5 Slgimnn (95 JLid 5 155k Jelee
Sl a3 gal oadpll Ghagh g0 50 el 09290 (Sl
Wlgioes 2l & Sluped (ol &5 09b oo omlive (o
5o Klaus .03 95 ,Lad 5 (smd Eyers IS 50 ek s
S gt (95,Li8 Jlocne i osaline o 355 (slaaidly
Sl g playmy Slayes S gubs gl o
Sgeis oddline o Joge;l Sdgiwbe e Lid ol g)lo gme
VY a5 oS o0 o)Ll 055 (sloaisl, o Roelants yozxen «(VF)
30 Gl g Sold o WlgT el (il yug Ol yed dlan
O Qb S 25 0T 9 0% 27 Res® (0N O
5 95 SlooariSil ja5 50 Jls gme Sl 4z ST e 03,5
V) 35800 Jol> (2 g 0398
Jelse » oy g Seglie Sloyed I slalSg5le
5 Selgtuns 09> A8 5 (Bepe -l Gl (Sl

iy pei 5t il a5 laamil wed a8 5 L s gl
o8, b o mg Ol ed aias YT 31 Roelants ol
S8 drwgd g 1) eadie O-VIO Gee g e Fe-YO
4o dhae SoiSonl g Soegpl Gyad il gleeasiL
2 OV) 05 IS oz s e0g Gl g calize (sbls;
oy g Ol i azae YT Roelants 4 Delecluse .80
Shge 4 gl GleoaSih Sud b gae a8l o
¢ Sabine Rittweger .(\V) od Syegnl 9 Swoluo
Wil opmly Olae &yad g o g Slo wed Sl 5 Torvinen
) Sdalie ol Gialydl o Oilae SGjiegnl 5 Ly &ja8
SBLal [ g uils 3 ol3l b ol e casols lis g 00,8 5158
Sedboe dbml gy (SIsle slag,Ele conda g
oglie (yye £45 9 duslas L Jurden g Klaus (YVFAY)
o (2l 4 (Dl el cpl GG e S a8l o o g s
d9ds oo oy 4l OMae SO iegnl Oyad8 o pme 3l
SolS Ol sl (Splie Jalge ;o (5)lo ne judd o Jg
o) g Roelants aslllas ;o «(V#) aiuS o5 olow! HbAlcy
9 Sakegpl ©508 logine Gl com (plupng Ol a3 5
ol Bl g alize by yo gl eaS L OMlae SaS g )
T 2 GG ydd b (Jg WS oz gl 00y
(@l @ plamy Sloyed wizpa (V) sis ol oy
Ll Ssdioo oz Og 005 Lli8l 9 &j08 arngl Cge
Gz )0 (elaie o il axsls GJs sl ¢ Sdgle
A g Nod S T s oy Sl ped b (Jeglie Sl yed ol
5 Selplie Jolse (o5 asdy ((SMac &ja8 ol s
5 mglie Sl i 5l G e S csalin i I las
Jolse 2 (Foliite Dl yss s Sl (e ¢ ol 4 (p yag
4 el 93 JLid g oy Eon ela Soem el Sl
Siler Olu yed £48 90 aunglio b o, Sen g Ronald a5 5,4k
30 soglae anle il Ol yed ax 1A wdl o Seglis
&2 s Dedes Splie Jelse ;0 st o lilen ()]
Slgiwls § Sdginns 55 ,Lid 5 02 Toes 0 1) (Gt

Yy


http://mcj.bums.ac.ir/article-1-581-fa.html

[ Downloaded from mcj.bums.ac.ir on 2026-08-02 ]

1VR) 0 ol Q090

o oy Sl slolal (Bed i o az S
Gl oS ans b ol 4 slil b Js el sais Sgbie
oeolS g 356l pandabio iuli8l (o alac ojlasl g a8
o Yis! a5 59 ol Olgise Mogd e HbAlC ao)s
i8] o oISl aliae 55 laais s 4S5 b ol e
a4 SIS 5959 il 0 w008 o b 4 gl Conlus
5o Klaus .ol oo ials HbALC ooy 5 ool Jgud 2l
GolSiws 3l oolaiwl b oy yoi a5 s co lid 095 (slaadly
58 S @l 0 L) eoseie et w2l 4 plasns
Jes g5k S Sl 1y p5 a8 Wl e Lol 05 o ol
L oS 35800 Olo Sy oy gl cnl )0 Sl el g9
L 55515 JUES! ol cparlsli Cud b5 5 g0 S el
JES! s Caled 5o a5 wile Lialsdl Glutd odg iyl
Sl by G g Slo e 51 e (Spbie Jalse o920 55
2 lgien (Saglie —(rdapng (oS Sl ped &5 a0 o (LS
p9d &9 b e jo ks Jelse g Sdplie pgyonm
aon & g ) Slused ez LT a5 cnl s @dly S5
S (o2 9 JoU 4 55 0lo el p90 £95 (b e
b oo ot 018l pl (gole jo aliSee slo st 15 6o ls
a0 (bleys g6 g O (ghlen DU w8 Wu...q § e
oz 5l S S5 g Y sSlyg Sle g Y eSulyg S (2)lse
iayed asbiyy S @) g oyl 4 azgi 45 sl b jeiie

Dy 50 S5 4 (65950 lin

S 5 domas

ey b Seglie Sl ped ISy e ol 4 4z S
slih> g Sabe Jelse p (Solite SIS o asilgs o
w3 oo plis pol hagh slaatily Ll wis S (Sgye - 8
IS L sy (Geglie (oS 5 Dl s alin 00jlge &S
(SelS Glgz 285 Sl 5o b Wl oe atan o L ks
SIS Zaley b gy cnl 5l 00bl sdo pgo £95 (Subs Olilen sl
9 Foglie Sl oS5 Olgier (398 (ol g Sl
Dged 52975 p9d 98 (b Ohlem ln ) (g

¥yY

Sl el S e abdl (g Sege Al oo Dglaie Sdgiuls
by «Mlae (A4S 5 (S5 Gladiz 4 g g (Seglie
das oo g oojll (il 4 alas A slbacs 0ed
CohS 4 (S gloacs 0 a5 Jb o wsde by
wae e o oyl Gl ela alae adcasds
Debise 4z g @bSse 5 Sase JBr Gl
S slaacs b g ISl odlac oogs alidl a5 sleasil
Ly HbAlC woys 5 S8 als L I, oISl alac
b e soglie Ol yoi a5 anles oo ST a3 ol o cals oo
3 odo o35 SIS al3hl (v caliae o3l 5 o jad il
09*4‘54 J“'ér"“" ‘)SBK p...«.JyL.A 9 IR W) ‘;Jim‘ alac
Gsy 0958 bl e eSSk 3575 (YEYANY)
oo (nl )5 095 95 g HbALC wojs fals g (o2
Slg e dSul alae S5 sleacs a5 sl o 5l cols>
8 pole Beiod laaidl )3 090 S ol et il S5t o
SMae 08 Gl b e g g (Seglie Sl el oS 5
(] WLQ) ) ‘u‘).u_u U"‘ aS Sgs o‘),o.ﬁb d...uu.o.al.’ 9 4...&/1..
(shogy Al Sl (Sp 50 WS SIS sliusiess Sl
sl 4 ISl alae sk Coilis 45 gl e aiS
lazsl ol 5o 8l e lasl dlac ool jo i e
Shlos 55 oedsmdl 3Slae 2l o by SO L oaipll
Sialidl s il ol Yleiml a8 30,5 o 90 g5 (b
(SISl alas glis o SolS 0w nS) Glutd oiisn lsee
ey e 055l Slampl el sleens S

Q2T) sl o 0B 5o slasls

oyl Ol ped a5 Woged le ol es 5 Holten ;.

2 5 Sl poyiin p o yug Sloed Sl g5k

5o 4z S il oo el SdSul dlae 45 (oS sleacs
(Sl Jolgs oUWl alae S5 gleacs 50 550
Jorvinen Bogaerts loasl Ll s cowliv glasl
aslo b pio yug Ol yed a5 aes oo Lis Roelants ¢ Sabine
SR (Sae 0095 (il izmes 5 Sl (S g
Sl yped i a4 doyioghy cpl j0 (V0-VY) 05l oo alisee
ool oad aST Mae 25 sledcs ilBl i s


http://mcj.bums.ac.ir/article-1-581-fa.html

[ Downloaded from mcj.bums.ac.ir on 2026-08-02 ]

33l e losol xomma (31355 8L soo e e )38 9 il (sl b5 Jolge (Sulgslio pgdiu oy par9 — stoglie Sl pos i

&b

1- Resnick HE, Foster GL, Bardsley J, Ratner RE. Achievement of American Diabetes Association clinical practice
recommendations among U.S. adults with diabetes, 1999-2002: the National Health and Nutrition Examination Survey.
Diabetes Care. 2006; 29 (3): 531-37.

2- Boule NG, Haddad E, Kenny GP, Wells GA, Sigal RJ. Effects of exercise on glycemic control and body mass in type
2 diabetes mellitus: a meta-analysis of controlled clinical trials. JAMA. 2001; 286 (10): 1218-27.

3- Fritz T, Rosenqvist U. Walking for exercise- immediate effect on blood glucose levels in type 2 diabetes. Scand J
Prim Health Care. 2001; 19 (1): 31-33.

4- Sigal RJ, Kenny GP, Boule NG, Wells GA, Prudhomme D, Fortier M, et al. Effects of aerobic training, resistance
training, or both on glycemic control in type 2 diabetes: a randomized trial. Ann Intern Med. 2007; 147 (6): 357-69.

5- 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. JAMA. 2010; 304
(20): 2253-62.

6- Tresierras MA, Balady GJ. Resistance training in the treatment of diabetes and obesity: mechanisms and outcomes.
J Cardiopulm Rehabil Prev. 2009; 29 (2): 67-75.

7- Castaneda C, Layne JE, Orians L, Gordon PL, Walsmith J, Foldvari M, et al. A randomized controlled trial on
resistance exercise training to improve glycemic control in older adults with type 2 diabetes. Diabetes Care. 2002; 25
(12): 2335-41.

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

9- Sanz C, Gautier JF, Hanaire H. Physical exercise for the prevention and treatment of type 2 diabetes. Diabetes
Metab. 2010; 36 (5): 346-51.

10- Misra A, Alappan NK, Vikram NK, Goel K, Gupta N, Mittal K, et al. Effect of supervised progressive resistance-
exercise training protocol on insulin sensitivity, glycemia, lipids, and body composition in asian indians with type 2
diabetes. Diabetes Care. 2008; 31 (7): 1282-87.

11- Strasser B, Siebert U, Schobersberger W. Resistance Training in the Treatment of the Metabolic Syndrome. Sports
Medicine. 2010; 40 (5): 397-415.

12- Roelants M, Delecluse C, Goris M, Verschueren S. Effect of 24 weeks of whole body vibration training on body
composition and muscle strength in untrained females. Int J Sports Med. 2004; 25 (1): 1-5.

13- Verschueren S, Roelants M, Delecluse C, Swinnen S, Vanderschueren D, Boonen, S. Effect of 6-month whole body
vibration training on hope density, muscle strength and postural control in postmenopausal women: A Randomized
Controlled Pilot Study. Journal of bone and mineral research. 2004; 19 (3): 352-59.

14- Torvinen S, Kannus P, Sievanen H, Jarvinen TA, Pasanen M, Kontulainen S, et al. Effect of four month vertical
whole body vibration on performance and balance. Med Sci Sports Exerc. 2002; 34 (9): 1523-28.

15- Bogaerts A, Delecluse C, Claessens AL, Coudyzer W, Boonen S, Verschueren SM. Impact of whole-body vibration
training versus fitness training on muscle strength and muscle mass in older men: a 1-year randomized controlled trial.
J Gerontol A Biol Sci Med Sci. 2007; 62 (6): 630-35.

16- Baum K, Votteler T, Schiab J. Efficiency of vibration exercise for glycemic control in type 2 diabetes patients. Int J
Med Sci. 2007; 4 (3): 159-63.

17- Roelants M, Delecluse C, Verschueren SM. Whole-body-vibration training increases knee-extension strength and
speed of movement in older women. J Am Geriatr Soc. 2004; 52 (6): 901-908.

18- Beashel P, Sibson A, Taylor J. The world of sport examined: Teacher’s resource and student workbook. 2™ ed.
Cheltenham: Nelson Thornes; 2001.

Yy


http://mcj.bums.ac.ir/article-1-581-fa.html

[ Downloaded from mcj.bums.ac.ir on 2026-08-02 ]

190 o e Q093 iz S gy pole sl (alolo 9 (S b jg 03SSLS ol 4ol 1y 95 (SLOCS] 20

19- Rahimi Z, Nourozi-Rad R, Rahimi Z, Parsian A. Strong interaction between T allele of endothelial nitric oxide
synthase with B1 allele of cholesteryl ester transfer protein TaqIB highly elevates the risk of coronary artery disease and
type 2 diabetes mellitus. Human Genomics. 2012; 25 (6): 6-20.

20- Sigal RJ, Kenny GP, Wasserman DH, Castaneda C, White RD. Physical activity/exercise and type 2 diabetes.
Diabetes Care. 2006; 29 (6): 1433-38.

21- Baldi C, Snowling N. Resistance training improves glycemic control in obese type 2 diabetic men. Int J Sports Med.
2003; 24 (6): 419-23.

22- Rittweger J, Ehrig J, Just K, Mutschelknauss M, Kirsch KA, Felsenberg D. Oxygen uptake in whole-body vibration
exercise: Influence of vibration frequency, amplitude, and external load. Int J Sports Med. 2002; 23 (6): 428-32.

23- Gordon BA, Benson AC, Bird SR, Fraser SF. Resistance training improves metabolic health in type 2 diabetes: a
systematic review. Diabetes Res Clin Pract. 2009; 83 (2):157-75.

24- Cauza E, Hanusch-Enserer U, Strasser B, Ludvik B, Metz-Schimmerl S, Pacini G, et al. The relative benefit of
endurance and strength training on the metabolic factors and muscle function of people with type 2 diabetes mellitus.
Arch Phys Med Rehabil. 2005; 86 (8): 1527-33.

25- Marzolini S, Oh PI, Brooks D. Effect of combined aerobic and resistance training versus aerobic training alone in
individuals with coronary artery disease: a meta-analysis. Eur J Prev Cardiol. 2012; 19 (1): 81-94.

26- Plotnikoff RC, Taylor LM, Wilson PM, Courneya KS, Sigal RJ, Birkett N, et al. Factors associated with physical
activity in Canadian adults with diabetes. Med Sci Sports Exerc. 2006; 38 (8): 1526-34.

27- Holten MK, Zacho M, Gaster M, Juel C, Wojtaszewski JF, Dela F. Strength training increases insulin-mediated
glucose uptake, GLUT4 content and insulin signaling in skeletal muscle in patient with type 2 diabetes. Diabetes. 2004;
53 (2): 294-305.

YYo


http://mcj.bums.ac.ir/article-1-581-fa.html

[ Downloaded from mcj.bums.ac.ir on 2026-08-02 ]

33l e losol xomma (31355 8L soo e e )38 9 il (sl b5 Jolge (Sulgslio pgdiu oy par9 — stoglie Sl pos i

Abstract Original Article

The effects of combined resistance and vibration training
on metabolic syndrome, cardiovascular risk factors,

and muscular strength in type 11 diabetics

M.B. Nikzad®, M.E. Afzalpour?

Background and Aim: Sedentary living and decrease in muscle strength may predispose to metabolic and
cardiovascular diseases in type II diabetics. The study aimed to investigate the effect of a period of resistance
and vibration training on metabolic - cardiovascular risk factors and muscular strength in type II diabetics.

Materials and Methods: Twenty three male diabetic patients aged 51+8.9 years were divided into 2 groups:
a control group and a combined resistance-vibration training group. The training sessions covered 12 weeks
of combined training held 4 times a week (2 days for resistance training, 2 days for vibration training) each
lasting about 60 minutes. Resistance exercises were done with 60-70% intensity of one maximum repetition,
and vibration training was performed with frequencies of 30-35 Hz. The controls did not take part in any of
the exercises. Systolic and diastolic BP, glycosylated hemoglobin, blood glucose, triglyceride, total
cholesterol, HDL, LDL, and muscular strength of the knee and the arm were measured using valid methods.
In order to find out the effect of combined resistance-vibration training,dependent t-test was used at the
significant level P<0.05.

Results: Combined resistance-vibration training caused a significant reduction in the blood glucose
(P=0.01), percent of glycosylated hemoglobin (P=0.01), triglyceride (P=0.001), LDL (P=0.05), systolic
(P=0.001) and diastolic (P=0.01) blood pressure, significant increase of HDL (P=0.05),and muscular strength
of lower extremities and upper extremities (P=0.01 and P=0.05, respectively) in type II diabetics. Moreover,
comparison of mean changes between experimental and control groups showed that there were significant
differences between the two groups.

Conclusion: A 12 week combination of resistance and vibration training can be beneficial for type II
diabetics because it can attenuate metabolic syndrome and cardiovascular risk factors.

Keywords: Resistance Training; Diabetes Mellitus, Type 2; Metabolic Syndrome X; Cardiovascular System;
Muscle Contraction; Risk Factors
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