[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

St gt 33 Culd (65 low 49 Yol e g Some M5 J S il
e (Gl e 4 Wise (0D (413 0 43 (HRV) B Lo

Ell adlal Jedian €0l war S Glia S sliw @i sae M (Se 4l
VLSG'HC:\Q s :-\QJL}L’.!:..;._“.:& e ‘c 6JLTQ)L.A| ‘)-I.ALI

VWAL YT 5 dy Gyl VFRONY/ Y Sl s Gyl

5 S S 5 oy 2l sl 1 Ban 10 ablo LS| 5 psigisl sy adle b cubed (5o Sl & 455 b AR g iy
gt a4 Mise s Slogn (HRV) (B oy (62 s 561 5o 5| piisisl o i 3 5kae 5 DD) Eules (5o & Sl ks
Jar e Jlo 1+ (8l 4 Ml S 5 005V (HDALC) Al jsSulS coslSyas (slicn s silaims (Jligys0 4 Moo s 50 AT olass 515 g 3 9lge
n =10, HbAlc>7%, DD <) Il 64,5 «n = 13, HbAlc < 7%, DD > 10 years) Il 04,5 «n = 16, HbAlc < 7%, DD < 10 years)I o5 5 :04,5
ol58 L zlael Jolis jemme il 8 ¢lizl 5,k SIHRV (gl sl )b ol (gosspmmis (0 = 14, HbALc > 7%, DD > 10 years) IV o4 4 (10 years
TP: 0.04-0.5) JS olsi 5 (VLF: 0.0033-0.04 Hz) (sl s (il5 )3 L glgal o(HF: 0.15-0.5 Hz) YU [uilS 3 b lgel (LF: 0.04-0.15 Hz) yaly
030513l (795 asles Jome nd (sl iz 30,8 eliial adjbogs il g Jlos s 5l s)lel ST (sl s (g S ejlal o sl 2l o (Hz
20,5 oolazwl 5, Sle bl

hol I L HE g LF ol )ly s a8 Jl o 351 s sine VLF s TP (sla by 5 byl lolas il 5 s (6 lons 1 Sl oo s HbATC Lol il bvaxdly
2 20 Ohlogt VLF 5 TP o ol (i (295 lacslds Jome (s sl 555510 (ol (y905] @l izpad 01 Jlo sime Sals (6o 2 Dl oo
000 V5l 35S aly3sSlS (slSgam 09,5) Log,S )0 VLF s TP (. Silie a5 (5 jboas )1 092 gl (55l 4 Ml Do 9 4l 555005 (gl g ol
52 AV 5 s sine sboty IV 5 I T (sloog S & o (Jlo V51 50 5oy ko

Slisss5 4 Mol 5| 5y 55 SulS (5la 95518ty 5 gBgnty Semead S5 5 5 oy 42 Mol ke Jobo a0 LS ol 15 S st 3 ey
ol e (Glsys e (2l Ohle 5o (B8 poisil

A3 el ya s 5l et 23 Sl Aoelpaels
\van R AL-EIA g3 P cr:-i'a o lends ‘r.';:-.hj S 693 cdus 9, é";}i AJ.?.u

CAVEETADY - £ ol o o,leds DVFFFVFFYY 1 iy 05 oF (Sslh oo lobind (655 50,5 oKl vomr plo bl cipoge YA lsly 0,05 45 1Ko oy

Email: epiralaiy@yahoo.com

(sl Gl o8l liilsy 5 5 psbe o dSCs (B35 pske 5 G S eSS 5 Bae 5 B RIS - B35 3 n b (oS sl
(J s 0y 8) Ol 2l ¢ Ja )|

O pl el e hussl Game olS2ls ( liilsy 5 5 pske oaS2ls 555 psle 5 o o505 S Hius Sl b bl T

Ol s e oSl (255 pke 5 S S 7 Sl (5305 58 s Ll T

O nl el sl Giome olSC2ils  pmlitilyy 5 5 pske odSC2IIs (B30 psle 5 (S S 058 (s Sl b bl !

Onl s sl (S poke sl (a0 5 b e bl °

Ol ol e oD ST o8ty pal g o33 ke 5 G TS oS Sk w5 G aeb s g e Glslad

P ST A I C N S PP R P SR ARG P LY P S SRS P P PR R S P

£Yo


http://umj.umsu.ac.ir/article-1-3946-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

Ohan g ey 4]l

e iy Cald (6 lon 4 Ml S g SounMS S8 150

HE: 0.15-) YU uilS 15 glasl HRV oo ,uilS 5 slo el
5 Seilianl)ly crae olled 0uiiS WSaie odae j5bay (0.5 HZ
sdae ysbots 5 (LF: 0.04-0.15 HZ) sy ,uilS )5 bzl
Cellad )3 S9y0m e 5 Sliew cras Sodlad ouiaslas
sazas i (TP: 0.04-0.5 HZ) S oy 5 Sl y e
2l & Cond HRV (VA) 4l o pgiisl wlasl IS clas
Wl oo i Somlas b g yie ((SilS (8 (S slacens
Y F DY) awo 7,0 ) peigl cras pivmaw 5, Slos 0950
b o gils )0 peigil (eas gl S35l pol> Jl> o
5ol mar caml 09z pll el snis aislin IS
sl 355 GlapesilSe 5 Ggye bl (i (DS le
sy oy oisi Slosysi sl SsB B Y olyze il oo
Mol SYeb Dae aS wilosls (jlis Sldlas ax ST.(YY V) (FF)
HRV al5 L SeadS5 J55 pac 5 DD) cobs (5 ko &
b Oldllas (S g FA XY A V) o)l bl I obs o)l o
b (Gt b 09P) Seonad J 7S 0926 G o5 wisls (L
az g5 b Ll (V) 0,105 0929 (5,l0 s L5 )| HRV (slo il )l
slagsslen 40 55 (5Tt IRl 6 e HRV ol ey
S Gllllas iz o0l Gl )0 ogasa (S, S
5 525 aen ol o 3250 Slallae Sl ga Bk 51 el Sl
A5 egm g ks (lan 4 Dl Sae Jelse 5l plaS e
S o cnlailosls J18 ) 18 50 aAlBlaz jabay ) SownME
JrS 095 5 Cabis (5)lom 4 Ml e plojen 53l a5 cand
ool 48518 090 SWl ey HRV ) SeondS
olojpr 5 Az b oy ol adllas | Baa nlple
sloyall » cobs gilem 4 Ml Sae 5 SeondS J 7S

291 e (Sbgys 4 D (subs (loye ;o HRV

WS Uligy 9 9lse
(54095 9 B oge]

Glagoge;l il o oy 5 gabie g5 5l ol Gudow
sebdr a5 1S el Cobo a4 Me Ale Yo -Ve s e Iy gufio
A Glilom ol LSis wiog 00,5 &S b b o aildbgls
Jlo V5 G oo S @le Jold Gudiod a3 055 sl Lal,0
Ol o, VY B 210 e HbATC iy, 3,5 Codled poc
AL by 5 (B SeSie 550 5 (S5 50 5 (8 slags Lo
oy addllae B3k 5l oo p eSS Fr 5l 50 Gy 0ogs

Sly bl ozl ol @l wl 5o hlew b aslas 5 (Soyp

3. Disease Duration

&l

doude
SloygiS 0 w5 Wiy Gle)eiS 0 e oyl
ol SRl Sl 3 59,4585 it el Eaed cdnwgs o
SN S @ Ol Solerm (ol Sleaine; Jelse ale)
S ol GBla 5 6 slalié iy s pae il
s e ey bl 5SS vz el 1 V)
S Olpear lnl )3 cabs gand Gl YoNO JLo o
Ol b Joleo a5 055 0o, B/AY b ol y cdrwgi Jloy0 (sl 9l
@ Ol ol Sgdiee (Gt 9 Sl B Ggdes V1P Conen
Gl VB e Lo 5o 485 (yseheo UFY Comaz g ausys VY14
o o e T (S w b Sewadl S5 pae (V0) 0k
o3l a8 ol Jlis 4 055 b (GYsb p5lel; slasalsy 5 (3)le
65:lS Sl o Fgre (B slasslon @ e )l 0
Sbays (F0) 0,8 ojlil (8 pgigil Gbgye8 5 oo Siligys
bl il 50 @bt as)le o (CANY' 50 5 B psissl
Olyesd S Ohlow 50 peigil (sras gl 03 1S 6550
@ Ol Of abozsl a8 5l o s @ 1) 53k (Se3elsn it
L0V 555 0,Ll posd S g oliil 5 oSSl Codlad o i
B gl Slisys el o @Dle Wb 4 M (ller 0
:BIW 9009 Lanseid bl o jlgs a0 VeV 1o (CAN) Sg,e
ool Sy adyle s o a5 05l o0 0ol aris Gl
ao,e CAN slnys jasis Jdo 4 g (P00 OFY) cal
LYY Y cnl 0o )0 YY-0F s90> 10 9 YU o)l jueg S o
Ml S olsieay HRVY' G (lys iy U]
slodigas 3 1) (B5ye 5 L pyigil Slsysi Olise (STt
s ol paladl syt S5 Bl o g i s
HRV) 8 5L yo (5500 s a8lgyo (FA Y AT A D) olo
e 53,5kt iy )55 5 ot sarliied sl olpices
Wy Slpss p CYs (Ve D) (b psisil (omae pinpn Slled
a s (VF Ve OF) azils Jlsie o5 glaplyd oloj , 4y 4
Mol Sy, b g (V5 YV o go ol STy slawome )y
il o HRV (¥8) ol bl o Bgpe oald slocs loms 4
SOl 25005 (B pyigil (6,5 howd 0558 (p) )0 Wied ;08
S iy )0 a8 Slenl)l 5 Silions (s gt
() OY) sl o Gobate )08 o 5l (65uddd cwginw 0,5
S pggl (sras g 3,8es 25,1 6l HRV 5 oslanul
oS5 Langs o R-R Jolgd lilog o 5UT 5,k

@z LYV Y8 DY) 0, Sogo plySens, 5 Sl

!. Cardiovascular Autonomic Neuropathy
2 Heart Rate Variability


http://umj.umsu.ac.ir/article-1-3946-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

WA jo0 0sd & olass FA 0)9d

dpog)l (Sby abre

el A JBlos (6 uSoslasl 51 LS ot b ot aulys la Soge;l 5
by slro,eSy cud 5l 51 3.V Y) sl aals 1) ails Slgs
48010 s 4y o ogasT bl oyl el s (gl o8
by e S Eolul Sty 4 el Sl o
oBiws g aids Yo aw 4 R-R Jolsd) o soge;]
Bws 516 cul lp ol el G (1Y) S sl e
olyed 4 S0l DMS SlaS + VX3 Jao Say)5iiletlsn
4 BECG el 09280l can .ol oolazwl Full Option l5éls 5
ECG o jlam 5 o0 Jog ba gogasl ai avid sl s
S5 & HRV gl bl arbna (sl laosls s Lo
syl 5 HRV @l s ol ol e (553
(HF: 0.15-0.5 HZ) Y4 LS )5 b gyl ¢ ol jmo uilS ;3
ol Silonlly ceae Codlad 00iS Sate sdee jsbay oS
sdac ysboty a5 (LF: 0.04-0.15 HZ) sl LuilS )6 b el
Cellad )3 S9y0m e 5 Sleew ras Sodlad ouiaslas
&5 (TP: 0.04-0.5 HZ) JS oly wiowl Sslamlly e
o B L glgsl g wBbioe poigigl Slasl (S codlad sumsglis

33,5 oaliul (VLF:: 0.0033-0.04 Hz) (s s

I T BIH]
ooliiwl Y aseus SPSS jl basols (s,lel Juloxigas 25 (sl
slayelly LDD g HbATC Jelse 51 Sy p0 51 (o) sl s
Sl eizpen b eslinul 48,bgs (il g koS by, ) HRV
oolitl T 35,8 le s 93] 5l gy Slaglis Jome (s

RVt

Laassly

ol Aagh 53 (ase (Slgyg 4 e (Subs 050 OF
Sl 5 JLo B0 = A+ + I 5oge)] cpms cSilie 30,5 5
ANYY £ \Y18+ 5 WABE £ SIVY o5 olylams 96 5 039
WHR Sloo 5 YAUVY £ ¥VY kg/m2 1 BMI (Siloe o3
(HbAlc) ab;esls oelSeen nXle 09 +/AF = +/-YF
Jlo ¥ 51 e (DD (6 loms m 5 VI 4 £ +8Y 5y ol Lo
e 031 Sl VYITA £ SIFY o] uSolie 5 0390 it Jlo Ve
ez ol WHR § BMI (3359 03 i gl (553 ne glis
(Y Jouz) aiis oanlice 09,5

2-Hochbergs GT2

£y

e Ollon @ e Slsyss 4 Lapl O et
oo 5l ulesys wal Jos 4 sl 0 NCV! s 5 sy
Olyer he Slgys 4 Miee (b jle OF cdbgls ol 3
€S 5l pile Slaghy il hagh oy ol slegoses]
5059 M wasl lls Sip pele olKasls Slusl Slidos
Agad il by Glilen adS 5l aildbgls w50 g colo) )8
32,9 51 (HDATC) abyjsSls (slSgen s nSojluil sl S9>
Sbj 0ign B yb 5l 55 6 )lery Do g al a8 S e g3k
HbALC iS5 1ol cobo pozmil dpogs Llod 4 .ol s 4 4yl Lo
() ibie 2o 8 ¥ 5| 508 93 03 JAS (sl 53 6 o
Qo 3V jlade lawgi oal JyUS wst e a8 slw (nlply
bl gyl aisle Jlo ¥o B Y b Soge)l 9o (e
Plse 45 oS (aie (Bagh 5 (S mbe o) @ 4z
Sde oy aad IS el el Jlo Ve 5l aw cobe
09,5 1095 oz 4 I gogeil b aid S Jai o Jlo Ve (g)len
n=13,)1l o5,5 m =16, HbAlc < 7%, DD < 10 years))I
n=10, HbAlc) Il o4,5 (HbAlc < 7%, DD > 10 years
n= 14, HbAlc > 7%, ) IV o4,5 4 & 7%, DD < 10 years

() Jga) 0oy s (DD > 10 years

oSl mslS gen ulul p Ghlew (k09,5 1 (1) Jgur
&b 4l o 9 (HbATC)

Slaws Golow a4 Ml e HbA1c%

n olyas DD)

n=\¢ DD < 10 years HbAlc<7% Lo )5

n=\Y DD > 10 years HbAlc<7% Il og,5
n=\- DD < 10 years HbAlc>7% Il oy,8

n=\¥f DD > 10 years HbAlc>7% 1V 0,5

{HRY) 8 b d (6 32 yosdd U1
5 B b gagesl HRV) B (2 (53 s (55505
BB e o LAl Spgodr 5 e VI (Glej o3l o 5 Lol
el Cty 4 oales S o VISP glos L oyl 5 S b
SrSolal 5l 8 celo YE U o anwlys la gogesl 5l .cd $
S el VY (bansl adla (35 5 oS Cudled

!'- Nerve Conduction Velocity Test


http://umj.umsu.ac.ir/article-1-3946-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

Ohan g ey 4]l

e iy Cald (6 lon 4 Ml S g SounMS S8 150

Lo goge;] clazie (V) Jour

P @= 1DV o5 5 @=10) 11 o5 5 @=13) 11 05,5 @=16)1 o35

-+ 0) DONXS £ VY BeI¥+ £ QIAY $-10F + FIAF OYNA £ V/B (Ul) s

NFE VYYIBA + /AR \FVISS £ SIYE WA/ 2 OIFY VWYY £ VA (o gl a3

<IVES AANE £ VF/Y - ABIYY £VE[Y -+ ASIAY £ VI$¥ A-I0A £ VFIE (0,5 5LS) &35
<A0F YANY £ ¥IVO YAUAQ £ YV Ya/VA £ YITY Yo e £ FIAY o oo sl
NYF JAY £ /oYY A5 [ Fe JAB /oYY JA¥ £ /oYE ol 55 A oS e8 Cod
ofe VIA¥ £ - /Vq VIAY & -5 $IFQ £ ¥V SIYF £ /YO (0,9) aly35515 (slSsan
ofe VOIS & FI¥E VIAD £ 1/50 VARY + O/A4 $AV £ YIVE () 6 ko 4Dl e

Solowr De bog,S 5l i Jlo Ve 5l 508 golere e Liog S
OomelSsen ol Sl as ol lad mls g YL 4 Jlo V-
P= 1Y) 0 b e p (ghlem 4 Ml Do g aly (eSS
785 SOl e (et sln 3555l (el (905l @l
355 sl (ol o ol VLF (g ol ol
Log,s )0 VLF (xSl 300 0929 Dol (5l 4 il e
2995 5 VL gl e jsbar IV 5 LT (glaog 5 4y s
AL ass e olas oS oy VAT plp ypojse Jaa ]
223 YAIY 2l VLF e o Ml e g a4l 35805 (iS50
(Y Jouz) alily go

melSaen Lol 5145 ols ylis @l 'LF polie (ogas 5o
S ol G Jg (P= o NYF) 090 o sixe LF 5 aly 5618
LF jlade ols go las a5 P=+/+VV) 09y Jlo can LF 5 (5 )les
Do bog)S 5l s (Jlu Ve Sl 568 lew De bog)S o
el 5145 ol s s (b 33 ¥l 5 Jl )+ 5o
09 )l gime LF (6 Lo a0 Dol e 10 aly 545015 lS g0
(¥ Joaz) (P=+1\V+)

ol 48,bgs il g Jelow b HFT polis (opas o
cleeY) o o gme HE 5 (g)lon 4y Dl o Lol j1as” ol
Jlo Vo5l 568 gjlem e bogyS 0 HE e azesyo o (P=
I RN W PP IURCHVS TIPS ST
Sas iy P +1-2)) HF y aljsSlS slSyen Lol
55335 Jogtan HE (6 o Sl ave 5 4 55515 sl
(Y Jga2) @= «I¥09)

3- Power in the Low-Frequency Range
4 - Power in the High-Frequency Range

£YA

&bt 41 Sl e g (HDATLC) 4l 655 (rsslSgon 13T
HRV sl yiolyly »» (DD) culss

oo osesl @l < (TP)' S olyi polie (ogas 5o
A5 lSan Lol 145 Sl s by uil )y
Slade aS g sbay (P= /- YY) wil o b 2o TP,y (HbAIC)
HbAIC) aoyo V5l a8 aly5685 slSsen b og )5 50 TP
g (HDALC > 7%) VL 5 doys V 03,5 31 s (<T%
P=el V) o jlosme 35 TP o (5 )lows Sie Lol J1 izmon
WJo Vol 56 Golem oo biog S 50 TP jlade azys 4
oo lad gmlis g SV g Jlo Ve ()low Do biog )55l s
TP 1 5 lowt 40 ke 5 4355S (plyen el il o5
F Sl il o903] @l (rizpen (P= o[ FA) 051 I e
Ohles TP o ol 0l (295 Slacglis Joo et sl
D9l (5 Lo & Ml Do g 4l 5SS (gl g ulusl (Sl
055 TogS 1o U Ol (b aSgpsbar Sl 252
Vol S Solem Sae Lo 0 V5l 5 4k oSS sl gen
g2 JVL gl gre jsboa IV g dITT (slaog )57 4y canns (JLo
r’b amd o GLES 45 39 VA ply w0550 Joe ) jgdome
A IS Olg i s (6)lem 4 Ml e 5 4l 5555 (glS sn
(Y Jeuz) alib oo doyo Y4

kol jlas ols las VLF' asls 4 by e gl v,
Sadke (P= +/-YYF) 09 o gixe VLF j aly56805 oslSgen
5 b o0 V5l 58 aly 5SS (glSgen b og S 0 VILF
Solowr 4 Ml Do (ol ST raizmen 090 5VL 5 20)3 V098
3 VLF lade azspo g P= +/2\Y) 04 o s 35 VLF

! - Total Power
2 - Power in the Very Low-Frequency Range


http://umj.umsu.ac.ir/article-1-3946-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

WA jo0 0sd & olass FA 0)9d

dpog)l (Sby abre

Gde g 4l 655 oglSgen Lulul » HRV) L8 (Lo (508 5o slaazls (6l a8 bgs il )y Judoo ol :(Y) Jeua

Slew
Sl sire mhaw Sl gine mhaw kol 31 sl soe o
skl i Ol S ol abjSlS ulSyen
DOD) sl (HbAlc) Mean (SD) og,S JUeLo
YYVa/e A £Y- VYN Y 1
FAN O £ FVNY 11
o[+ FA x [++V x o[+ YY x V¥ FAV/AY 1 Total Power
PYIVE £ YOAFY v
VOPANY £VFAAIYA 1
AAAVERIES KA VAN 11
o[+ x o[-V x <[+Y¥ x FAVIVA £YYY/AQ 1 VLF
YFVIOA £FVA/YF v
PAPIYA £OYF/- O 1
ARTAVER AR RYAR 11
LF
YEAY 2YFNV/PY 1
AN o[+ VY x ANAY
YVZIYY 2¥-9/\A v
\YY/¥. £\Y /48 1
AAAREEAR NI 11
HF
<Y OF [++Y x +/+q) YYISA £52/57 1
YYIAZ £\8IY v
P<. /-0 zhaw ;o gl gxe”
Estimated Marginal Means of TotalPower
S : Duration
=
\~. I‘IeDSSar:Int?abmre
N\
» 200000 B
g
= \
= ™
£
e i
tEu 1500.00{ ‘\\
= b
@ b
= ™,
E e,
E \“\
1000.00]
RN
1"
e = — I
500.00
Iesls 7 7 and :abmre
HbA1C

Solow Do g 4l 5SS pglSgen ulul 5 JS (155 (nSShe 1(Y) Hlog0d

£yq


http://umj.umsu.ac.ir/article-1-3946-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

Ohan g ey 4]l

e iy Cald (6 lon 4 Ml S g SounMS S8 150

Golom Se Vb 50 AY 1)) wdl e 3l Ssleall
151, HRV &5 .028Y) o, 5es 5 5,0 bawss HRV ; by
B epsee (Jl ¥l i 6ilem ablo b (0l ley YY
ol gl Glidss mls (F) <d,5 1,8 anl 9,50 wisg ool
09,5 4 o (b3 Ghlew ;0 HRV (sla el )l als™ a5 ol
Pl oasmsplis a5 og sl fals 65k jobay plle S8
» Pt dpsbar b g Silansl)ly 5 Silbons cdlad o
s HbAlc _Lolss il aSl & az g5 b sl poigil coae pitams
795 Sglds oo (read 5 09 )3 xe VLEF 5 TP, DD
obl po ks Gl VLF o TP n a5 o olis oo
2l oszy Sgld (glary 4 Ml S 5 Al eSS (slS e
OnglSsen boog,3) T og S o VLE o TP 1 Silee cazmyo
S (Lo Ve 5l 530S lae e 5 a0 )0 V51 S aly 5SS
olas &5 g VL )l gme psbay IV g I L (slaog ™
5 &sets SeoedS S35 5 55ko 4 Dl S Jsbo e oo
poigsl Sligyss @l 5l (6 Kiny )0 S sla)sSl
@l @ g b el (b phlen 0 (CAN) (Bge o (A8
o) Gialel S L 5l ooliil Lo adlllas Cysgucme 0 ek
JyaS ogou eaisS ki lgreas HbALC (Lislesl o5,
oaimoslis HbALC og ilem @on Job 50 SonndS
s Se Sl g Sl Lo anleans (93 03 0L
S 0975 5l (6 ouimd )L aiilgs oo plaie (slas zeS oIl
4 Ygore HPATC iolejT Jolys cilogl inl b ol S
Jopoys 5 aitls (Siy cbs JAS og SelS s

RECTREPEICHR IR SURITITST I JANRECT BRSPS 0

‘r.l‘dJﬁ 3JSJ-ZI:\
all G aad xS Al 5l a8 T, ol dlis
5 Boseld Sl S ohs psle g (St AL, 50 (Dle
IS aS Glls a5 il s ool Gixe olRidls jo uass
4SS ;| IR/TBZMED.REC.1395.754 oo a IRV
Cdglae .l oals <3 IRCT2016042227529N1 o5’ b
S gl yidan olKiws ool Gise oKl (5,5L8 5 Limghs
S8 Bae [zl 0 50,5 gyl B 1) et cpl o eolaiwls jse
Sl den l uzmen mled oo Sloya8 g Sis ool same
&los,S (5,80 Lipgh nl plol (o eulie jf b i 45

£y

GraSdauia 9 G
4 ks by o HbAle Lol il ol 4 azgs L
oS58 L zlael 5 (TP) JS lgs slo sl )b yo (Jawme (Sbg,e8
ol Spsbar g Sl 5 GusSae (VLE) (nly b
Lldsl g aals [y HDALC ao o 0 5pS 45 (s3l,80 50 oyl b
[ Jlade (i iogy oads J S o3 o3l (55 08 mhaw
),.;L Cov peigil cmas piw 8 ,Sles 2o oo lis a5 ails
olly TP aSol a4y azgi b0 S (o0 18 SeondS (J 28
HbAlc _zldl L TP zels wib e R-R Jolgd acn
Rl amtiys g 8 laglpe (sl e Rl esiaslas
5 L i ) b5 bl ppigl el IS ol
(T 1) ohlSs 5 o2l 5 1A2Y) 5 5 52, livions
abo hlew o 1y HbAle g HRV h aie  Siacan a5
Al s pizped Lol o)l JlgSes wisgy 03,5 515 g5
S5 ol JpS cod ) g Sabs 4 e plles STaS
35 it RR Jolgs lyogis i Jlaiol 55 3
Sl olSen 5 Sayly Koo Byb 5 (VD Q) sl 58 L]
S UHRV 2al5 o 555,5 olyie 505,555 |, il
AN Glye g o)l (bl Splie Saeadh b SaeclisS
Jlozot wiogy o0 ;5 w55 phlen bapl lagoge;l sz
(FY) ail exile ylesy HbAlC s HRV n Siiion o)
4l Sae Lol STas sl (lis pol> ey @l Geiares
5 woSae HF g LF VLF TP o al)l olod b (5 lows

SS9 B pegl Slsyg by Gl o oe g
b ocow a5 Olacl I glgise e JBla> (CAN)
Sl wyls J1E (Olacel o w8 aesd G,k 5l oS 0l
mle el (See SSileg Sl e a8l
S GRlS (pals T GluST zokan )3 s (S Vgl
@ (MY AY) 098 Bgje 8o ;o PLSTL 5 LLuST S 5
4 e 3 s ol ezl o5 ol ol Lo
2l b ames ol a5 wzl e 3l s ol3l ,s (DD) (o lows
£t Gt Soron o5 (101 fSom 5 ol Sl
Sl Sl wisg 03,5 (515 1) s)ler e Jsb s CAN
sl les (128Y) ) Kas 5 3y, Sliios s sgdleas (FF)
Siln 39y Jlo ¥ 51 i ool (5 bons ke a5 Loy 5 45
P05 Sl seba S 095 4 S il s HRV
LF g HF sloyal,b LDD 5l g)ls gne (YO) culs |, jlads
poigil (s s ;5 ST oS was o (L85 ol adlllas
w2 9 Slew olasl o e sdes jebar b olles


http://umj.umsu.ac.ir/article-1-3946-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

Ohan g ey 4]l

e iy Cald (6 lon 4 Ml S g SounMS )8 150

References

L.

Akinci A, Celiker A, Baykal E, Tezi¢ T. Heart rate
variability in diabetic children: sensitivity of the
time- and frequency-domain methods. Pediatr
Cardiol 1993;14(3): 140-6.

Akselrod S, Gordon D, Ubel FA, Shannon DC,
Berger AC, Cohen RJ. Power spectrum analysis of
heart rate fluctuation: a quantitative probe of beat-
to-beat cardiovascular control. Science 1981;
213(4504): 220-2.

American  Diabetes  Association.  Erratum.
Glycemic Targets. Sec. 6. In Standards of Medical
Care in  Diabetes-2017.  Diabetes  Care
2017;40(Suppl.  1);S48-S56.  Diabetes  Care
2017;40(7): 985.

Bellavere F, Balzani I, De Masi G, Carraro M,
Carenza P, Cobelli C, Thomaseth K. Power
spectral analysis of heart-rate variations improves
assessment of diabetic cardiac autonomic
neuropathy. Diabetes Care 1992; 41(5): 633—40.
Billman GE. Heart rate variability — a Historical
Perspective. Front Physiol 2011; 2(86): 1-13.
Burger AJ, Charlamb M, Weinrauch LA, D'Elia
JA. Short- and long-term reproducibility of heart
rate variability in patients with long-standing type
I diabetes mellitus. Am J Cardiol 1997; 80(9):
1198-202.

Chen SR, Lee J, Chiu HW, Jeng CH. Impact of
glycemic control, disease duration, and exercise on
heart rate variability in children with type 1
diabetes mellitus. J Formos Med Assoc 2007;
106(11): 935-42.

Chessa M, Butera G, Lanza GA, Bossone E,
Delogu A, De Rosa G, et al. Role of heart rate
variability in the early diagnosis of diabetic
autonomic  neuropathy in  children. Herz
2002;27(8): 785-90.

Colhoun HM, Francis DP, Rubens MB,
Underwood SR, Fuller J.H. The Association of

Heart-Rate Variability with Cardiovascular Risk

&)

10.

1.

12.

13.

14.

15.

16.

17.

18.

Factors and Coronary Artery Calcification:
Diabetes Care 2001; 24(6): 1108-14.

Ewing DJ, Boland O, Neilson JM, Cho CG, Clarke
BF. Autonomic neuropathy, QT interval
lengthening, and unexpected deaths in male
diabetic patients. Diabetologia 1991; 34(3): 182-5.
Ewing DJ, Campbell IW, Clarke BF. The natural
history of diabetic autonomic neuropathy. QJM
1980; 49(193): 95-108.

Faulkner MS, Quinn L, Rimmer JH, Rich B.H.
Cardiovascular endurance and heart rate variability
in adolescents with type 1 or type 2 diabetes. Biol
Res Nurs 2005; 7(1): 16-29.

Freeman JV, Dewey FE, Hadley DM, Myers J,
Froelicher VF. Autonomic nervous system
interaction with the cardiovascular system during
exercise. Prog CardiovAsc Dis 2006; 48(5): 342-
62.

IDF Diabetes Atlas, Seventh Edition 2015.
International Diabetes Federation 2015; Available
from URL: www.diabetesatlas.org

Javorka K, Javorkova J, Petraskova M,
Tonhajzerova I, Buchanec J, Chroma O. Heart rate
variability and cardiovascular tests in young
patients with diabetes mellitus type 1. J Pediatr
Endocrinol Metab 1999; 12(3): 423-31.

Kleiger RE, Stein PK, Bigger JTJr. Heart rate
variability: measurement and clinical utility. Ann
Noninvasive Electrocardiol 2005; 10(1): 88—101.
Kudat H, Akkaya V, Sozen AB, Salman S, Demirel
S, Ozcan M, et al. Heart rate variability in diabetes
patients. J Int Med Res 2006;34(3): 291-6.

Malik M. Task Force of the European Society of
Cardiology and the North American Society of
Pacing and Electrophysiology. Heart rate
variability. Standards of  measurement,
physiological interpretation, and clinical use. Eur

Heart J 1996; 17: 354-81.


http://umj.umsu.ac.ir/article-1-3946-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

Ohan g ey 4]l

e iy Cald (6 lon 4 Ml S g SounMS S8 150

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Malpas SC, Maling TJB. Heart-rate variability and
cardiac autonomic function in diabetes. Diabetes
1990; 39(10): 1177-81.

McMillan DE. Interpreting heart rate variability
sleep/wake patterns in cardiac patients. J
Cardiovasc Nurs 2002; 17(1): 69-81.

Murad KH. Exercise training improves heart rate
variability in older patients with heart failure: a
randomized, controlled, single-blinded trial.
Congest Heart Fail 2012; 18(4): 192-6.

O’Brien IA, McFafffen JP, Corrall RIM. The
influence of autonomic neuropathy on mortality
insulin-dependent diabetes. QJM 1991; 79(290):
495-502.

Pfeifer MA, Jung S, Crain G, Schumer M.
Autonomic neuropathy. Diabetic Med 1993;
10(s2): 70S-3S.

Reed MJ, Robertson CE, Addison PS. Heart rate
variability measurements and the prediction of
ventricular arrhythmias. QJM 2005; 98(2): 87-95.

Rollins M, Jenkins J, Carson D, McClure B,
Mitchell R, Imam S. Power spectral analysis of the
electrocardiogram in diabetic children.
Diabetologia 1992; 35(5): 452-455.

Sacha J. Interplay between heart rate and its
variability: a prognostic game. Front Physiol 2014;
5(347): 1-4.

Sacha J. Why should one normalize heart rate
variability with respect to average heart rate. Front
Physiol 2013; 4(306): 1-2.

Shaw JE, Sicree RA, Zimmet PZ. Global estimates
of the prevalence of diabetes for 2010 and 2030.
Diabetes Res Clin Pr2010; 87(1): 4 — 14.

Solanki JD, Basida SD, Mehta HB, Panjwani SJ,
Gadhavi BP, Patel P. Impact of disease control and
co-existing risk factors on heart rate variability in
Guyjarati type 2 diabetics: An observational study. J
Family Med Prim Care 2016; 5: 393-8.

Stella P, Ellis D, Maser RE, Orchard TJ.

Cardiovascular autonomic neuropathy (expiration

£y

31.

32.

33.

34.

35.

36.

37.

38.

and inspiration ratio) in type 1 diabetes. Incidence
and predictors. J Diabetes Complicat 2000; 14(1):
1-6.

Sztajzel J. Heart rate variability: a noninvasive
electrocardiographic method to measure the
autonomic nervous system. Swiss Medical Weekly
2004; 134(35-36): 514-22.

Takase, B. et al. Assessment of diabetic autonomic
neuropathy using twenty-four-hour spectral
analysis of heart rate variability: a comparison with
the findings of the Ewing battery. JPN Heart J
2002; 43(2): 127-35.

Malik M. Task force of the European society of
cardiology and the north American society of
pacing and electrophysiology. Heart rate
variability. Standards of  measurement,
physiological interpretation, and clinical use. Eur
Heart J 1996;17: 354-381.

Valensi P, Paries J, Attali, JR: French Group for
Research and Study of Diabetic Neuropathy.
Cardiac autonomic neuropathy in diabetic patients:
influence of diabetes duration, obesity, and
microangiopathic complications: the French
multicenter study. Metabolism 2003; 52(7): 815—
20.

Van Boven AJ, Jukema JW, Haaksma ],
Zwinderman AH, Crijns HJ, Lie KI. Depressed
heart rate variability is associated with events in
patients with stable coronary artery disease and
preserved left ventricular function. REGRESS
Study Group. AM Heart J 1998; 35(4): 571-6.
Vinik Al, Maser RE, Mitchell BD, Freeman R.
Diabetic autonomic neuropathy. Diabetes care
2003; 26(5): 1553-79.

Wawryk AM, Bates DJ, Couper, JJ. Power spectral
analysis of heart rate variability in children and
adolescents with IDDM. Diabetes care 1997; 20(9):
1416-21.

Weston PJ, James MA, Panerai RB, McNally PG,

Potter JF, Thurston H. Evidence of defective


http://umj.umsu.ac.ir/article-1-3946-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

WA jo0 0sd & olass FA 0)9d

dpog)l (Sby abre

39.

cardiovascular regulation in insulin-dependent
diabetic patients without clinical autonomic
dysfunction. Diabetes Res Clin Pr 1998; 42(3):
141-8.

Yabe-Nishimura C. Aldose reductase in glucose

toxicity: a potential target for the prevention of

£y

40.

41.

diabetic complications. Pharmacol Rev 1998;
50(1): 21-33.

Zali A, Arefian N. Heart rate variability. Res Med
2012; 36(3): 163-6. (Persian)

Zuern CS, Barthel P, Bauer A. Heart rate
turbulence as risk-predictor after myocardial

infarction. Front Physiol 2011; 2(99): 1-8.


http://umj.umsu.ac.ir/article-1-3946-en.html

[ Downloaded from umj.umsu.ac.ir on 2024-04-20 ]

The Journal of Urmia University of Medical Sciences, Vol. 28(6), September 2017 @

IMPACT OF GLYCEMIC CONTROL AND DISEASE DURATION ON
HEART RATE VARIABILITY (HRV) IN TYPE-2 DIABETIC
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Abstract
Background & Aims: Type 2 diabetes is commonly associated with autonomic neuropathy. The aim of
the present study was to investigate the impact of glycemic control and disease duration (DD) on
autonomic nervous function in type-2 diabetic neuropathy men by analysis of their heart rate variability
(HRV).
Materials & Methods: fifty-three men with diabetes and peripheral neuropathy were recruited and
categorized into four groups by HbAlc of 7% and DD of 10 years: group I (n = 16, HbAlc < 7%, DD
< 10 years), group II (n = 13, HbAlc < 7%, DD > 10 years), group III (n = 10, HbAlc > 7%, DD < 10
years), and group IV (n = 14, HbAlc > 7%, DD > 10 years). HRV parameters as determined by separate
frequency domain components (low frequency: LF, 0.04-0.15 Hz; high frequency: HF, 0.15-0.5 Hz;
very low frequency: VLF, 0.0033—0.04 Hz; total power: TP, 0.04-0.5 Hz) were measured at rest. Two-
way analysis of variance were used for statistical analysis and Hochbergs Post hoc test were used for
determination place differences couple.
Results: The main effect of HbAlc, DD and their interactions effect were significant with TP and VLF.
While only the main effect of DD were significant with LF and HF. Hochbergs Post hoc test results for
determination place differences couple showed that between TP and VLF were different according to
HbAlc and DD. So that mean of TP and VLF significantly was higher in group I (HbAlc < 7%, DD <
10 years) than II, III and I'V groups.
Conclusion: These findings suggest that disease duration (DD) and early and intensive care in glycemic
control is a key factor for preventing the occurrence of CAN in type-2 diabetic neuropathy men.
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