[ Downloaded from ioh.iums.ac.ir on 2026-05-03 ]

\yayv )}1}.@3 9 J‘:f X G)LQ.:-’ N 093 Ly Mt.ml.n}:

S0 S (59 590 Al 1(LS U (9 s go b (5 By (o BLS 1 (w0

SO § g
‘N”.;l}b ks c\“@u.b.) 4obol ‘vd)fw..c ks ‘aui'al)él SRV ;“‘59?).1_:3 ol ‘vujl).a: el ‘Y%bd).ml]o olis cpdll Jloo Sy L\L_;‘).h e

LAY 1l o)l NELVIY il o) AN il gl

owS>

O B b adllas pl ol odds gimio (b youtS (5l 1> (5 cug pllas gln) o (Sloss b lojlu 5 xolio b iy 054 el TR 9 Ao}
A plodl g g Caxino S LSS 0 Sos sleadlge b (o) Scugs oy bLS)

lam 5T (s el glio )3 0sd Sl Sl yusd 538> wyp cae piomen 9 HDL LDL « Jg S cy yundS (65 5545 olin0 005 oandis 1559,
ags HLS b oy wlid)lS bawgs Jrwp 9 5,5 51 95 i9es (Complete Blood Cell) o sla sl o)les s SGPT SGOT (cu8
15 dulin o0 b 05,553 sy ) oSk g 9 SN S0l gy & S 5808 0,5

s 08,5 2393 Jls VVBEVIY S uss 31,31 g L TYASEAIY S 55, oSS stas (3Slko 45 Lo TV/-VEVIS adllao o 3] stas (il 2B
P /g Sdgiawld (5 lib (ke o WYY +E/EY mivHg St (53,lid (:S0ke (i o gloog)S 500 4 Ces Jlo B 1 5L
(P +1+0) JLS g 5 )18 59 30,31 )5 Slgtunlys § St (18 )L (3o o (6l stme B ()Mol (slaiygof] gl ol olatsl 555 4 1, VIY
lom 3l e (sl sine MBI o)Ll slagygoil lis & Jloyo w39 )55, QIS Sl 208 Ky (LSS 50 SGPT (508 il (Ko ol (Lt
W yntlS 65 5 I o Sl sime B ()l (slaygeil s (D> +/+0) 3 LS gy 390 09,5 93 53 (6 osine B! ()Mol il g 4528
ST g 53,88 L SGPT g RBC MCV (4 (o)l ixe b)) cpiman 5 ol |y (P +/+0) JScug 5 859, 31,81 ;5 LDL 4 Jg s
(P +/+0) 155 ssalin ey LS,

Mo (yeimad g (B9ye = (lB (sl g Sy pdny Sl ole IHBT ol 45 0 (0308 s 020) (055 o0 41 s () Cugh pli 3 oS A
el o )S

oy Gl ¢ So> (sladdlge Sy W0 51galS

ol Sy a4 by oM (g5l dlou] o doddo
ok (V] 25000 3 (Siglam piy 0 il cam Sledd laglojls 5 mlio b iy 09!

ol ilie 4 dtanly o (30 o s 3 Slos VY slaclld plodl gl )8 cug plla (gl
JWSTF] adboo i it slad Slas g [V ] cl odd xio (698 | (gl 5> ateles
= ol ogde (g gt 1 Ol layeiS ) (gl lue 3 (LS b g
9 Hloy liylid Joalge v g (Jad canllby 0K el ()5 Cumenr JS jlaopd Yo BVD o b))
oM 55yt caito ©lyl sl el elainl oy Vo 4y 1) ol el odonie bl 5 45 Jlo o
d‘)b Lg)l_fc,u&} L;me Jo-V] D9 0 OL‘S)K Sz J_f )'\ oy YO o)f 2 gl YY )%@Lw
2 5 Lalje algi oo g adlipo (S5LsS slapllss ()5 Cug lopig [V] ol a8)5 )31, )

Ol Dygy D ygp dly oMl ol olRuisly cublagy 0aSily ((gldd > cubligy (qwdige (wolid)lS (gozeisly —)

shahtaheri@tums.ac.ir .|yl ()5 «olts Sibj pole oKy o bligy Claiog gt 5 cubligy 0aSLiily (glad > cuiligy 09,5 wliwl (Jgume odimsg5) =¥
o) e Ot S5y pole RS gl Cliid dra (M y> iy i 1)) Ll ggrmitils —F

e oo (ool (S5 pls oSl ubligy oaSLS ¢ gl > Cubliny pwiige ¢ ol —F

Ol lgal (lye duted (il sl 350 I8l p i gmals’ (curdie 48| (wlid)lS” (soomiils —0


https://ioh.iums.ac.ir/article-1-2158-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-03 ]

OIS St sadlge b (o) Cugi o bLI) () 2

S 2 ol [V ] anlessbonl (93 (02 5 S5
o8l 0 1S g w48 glaalls o aS cul
1 6L Chs o5 W ool Lt el ool 3,900
9 B9se 9 (I8 OV ((Sglie YIS x|
P a8 i (b jsbay (oo Ll 3l 185 b
oo [VF] o)l i & die alaly ol sl
S g o bl |y asblize SAeMl s
Oldlas (3 y a5 g psbar le3)S )15 Bl
Sy J 2 g Glapiuge o5 Slosls (L
IYY-YA OY 8] ol G5 ol Bl cslagiSTa
b)) g5 e 5y oS cal o 5o oyl
8135 LS, BMI 5 (g)LS cugs o 5l ine
BMI ©l_sllas 55 50 o Ve YA 0 Slod S5
L ¥V ] el o3g oS 1a)555, 4 o g
wrg—a iy (LS cedle Lais pojl 4 da g
O Baa b adlhae ol condg i @lio 3 ool
S adlie (g9 p B g plu o bl

A8 bl oy py o S QLS 5

32 09

4 ddlllas oyl 1) US, SS90 cleMb| ()
a S Jolis aslllandyge Couxes A plosl VWA Jlu
sy pl 5l aS @ oY ply Cao o Jels o5,
«Sl,8 900 SlLeMb! dlos | dalllae cos 3l 31 S
oy U9y Jl ol Ly (i o (SBjy Bilgw
2 i dxlas d)lp o (S )35 (gloaigyn
adlas ol lyal cgs a8 pudaling 3 dolidun
(o Jols cleMbl pl a5 )3 el gy oas b
D91 e Bpao g pgd Jad dlilo (Jad o Jg>

il Jold jsls daddlbas I (LS 29,5 jline
o Mol adliw (piomed 9 53 )Lidd (g)law 4 M
S5 5 S slas)lon Jud 5l eje slacslon
gd lilee 43 a8 (ool 8l ooman Ab a8\ a5 >

Slacalls [8 A] 68 sbul dnals 3 1y ol Coles
gk 3 ain 5, V Job > sl VY (5)LS
Sl Jl3)95 0 6yt g | Shw JEj g adind
Sl 8 Glajls i Sloss 4 axel> s [V -]
J2Ys ades il )98 (ooladdl 5l g Camto sl Lads
b oo VY 8 0 )8y pllas o0 S oolatwl
o dly (Sofga s OV O RS

69_§J1)_u.:u94_:.bu du.‘oy)pum
[\\]J}uaun Jbu'w UMJ.JJA; aS Cwl u‘9.>

L_A.Q.x.aw

S Iy )l S5 By (LS (S5 0gmd
Sl oy laplla cowl ooy Lis sl glaassl
LIV] S olog! 50 (Sl YA 0lgs 0
Y] Clas oYM 1 51 Yl & e 0
5 =95 9 =8 slagslen [V N0] Sy VY
Mys5 Slghd gaed jl ez 3 YU (g3 )lid 90
5l .\_w)a 2 55919,,0.\_01 Slallles aSL;”Lw 034
o s S,b )l i Hypertensmn u\f>t:>|
= Sl e Loy S I (S YL
9 B9ss s OV Jd Sl e sbas o
ol |y Golie gl ()Lt Ly 6)5ags om
ol 03y i clalllas 51 3y yd &S (g 5body Wilooly
2 o )lid Gl Slgie 5y 0 &S Cunl
Ao )85, 33 53U ljee &8 00l L5 0l
OYMA] gaud il 38l 51 oo i)l55 1ual [V ] cul
w‘ IR W) D.)‘.) uL.u) )Kwy UL.{)K ).) d)l.wsww
il o g8 s 4 diwly 0 (STeilie o\!)t:&l
Ol 22 (Sl Bl oo b la)lS” &S g sl

\VQV)}{_J@:’)J‘}JA AN e)Lm.«.: Ao 093 U]/UK

0’ aolale 92



https://ioh.iums.ac.ir/article-1-2158-en.html

OSen 5 Sl e \

(%C" }

[ Downloaded from ioh.iums.ac.ir on 2026-05-03 ]

S9=yS ) 9y 5 eyl e B e sl
duslio Cpga b odlaiwl correlation 5 &8s
a5 )8 5o, QB S5 slaielly Sk
iy LUyl s > ANOVA g T-test 03]
O L By LS, S5 byl 9 095 lid
ot BLS)| i g e ad (g S5 905
093l J1 QLS Se5 sLom el g yo3 it
S Bpan oy bLS)l (s o (oS (5005
e St N el 5l g g )5, 31,30 5
IS g g LS5,y o8l o CMand (s bLS)|
5 053 ds e bLo) e g 9 VS (505
A eolawl correlation yge3l I L8 Lo oliee

A5 4,5 a5 50 o [+0 el gy e o

sy

25 VY S i FeY ot aalland ge Comen

Al S Cagi S0 1B YA 5 LSy, L]
AS Jlo VY- YAV/S adllad g0 3131 s (pSibeo
sl g Sl TYNSEAN 55, SiS)S s (sSikeo
Jle Y=Y+ G 09,5 .09 Jlo YV/AEV/Y [ g
98 Gyt oy S plo 4y Cumsd 2o YVIT L
OLSHE LS anle 1 Ske w0y olaid] sgs 4 |y
Ve IRED/Y LS ug olbl o o YYIVFENY/D |5,
V5 LS il L og)S S, 2l > bl e Sl
L 09,5 58cag S5 15 5 Aoy VEA L Jlus Y
b eyt ey Ae) b Jlo ¥oA8 IS il
HLS 5y o8l piin adg edy olaidl by 5 4 )
bl JLScugi 5 (4 YVIF) plemsd ) M
3l Ao )3 WA LA dgs (7 YA/0) plimd CM—ians
Sy GLSHE jlao VA o LS 59, (LS,
SIS (S S 905 Cluogad dumlie g (6 Sns
S o)lod Jodn 53 LS cugi 9 LS 09,5 55
Dgs oo odalie &S 45 jlon Lol 04 630> ol
o |y ol ime M (gLl J o g 420
S il g oy LS5 LS g 5 )55, slaeg,S
O 4SS Gl Jb o pl (P<o/00) a0 s

Lagl oy o 5 (ools Slon €59 o Pl
T3 L3S S8 oy )90 39 05 )
ol adlllae cogn p3Y slaylae 286 &S SLSK
3y50 o > Clld Jomdo )5, (LS5 i
Bl (o)

=V (Jlw YA=Y+ 09,5 ¥ a4y dalllandyge o8] oy
A s 3V g Jlo B Jlo FA-Fe (Jls YA
WJlw Vo0 Jlw 0 1 g8 sy, S & (5,8 ddslus
Jw Ve 5l YL 5 Jlw Vo=V o Jw VN0
Awd Hlas & GMuasd e Hlaijl ol sanaiwd
9 ol 9 plod398 ol elid o5 oS
i 0395 sl L ol 8l asad S pewds YL
M8l lyiear @peyio p p)SokS VO 5l yi (BMI)
A5 4B 5 5 3l
= {Cholesterol) Jg S (FBS) 55 238
{HDL) YL, JLe L (59 pg—ed (TG) %4 jondls
o9l5 538 @3l (LDL) ol (JB b 09050
S w51 (SGOT) s Sualigls Saolgll 3
Oe=2xen 9 (SGPT) pys Sioligh Szgyey ol
M}:Lﬁ 3D ol Sl ul)w ).:d.d.) ) p S
Complete Blood) Js5 sl JsdS i)leud ¢y
Ui {RBC) 523 JodlS plad b 51 (Cell
5 (HCT) ¢, Ssloa (WBC) 8o Lo JoulS
9 OIS 5l g5 dge Yo olass (HB) (glS 9o
S g aatd JLS barome 3 olid )l by Jow g
A5 Jite paass oBislejl 4 Jdow g 4550

590 HLS )5 aon (Blood Pressure) o5 ,Lid
Tu—o ) &‘05_9 ('*_u_w)L.»B oK ]a_wy )N
o Sgiols 5 Slgtuns (495,l88 A5 (6 Sl
el e g xSojhsl L ¥ LSl 5l S
A 48,8 Gl 0 ol il 4aBd O b g 8o ;1]

SPSS jljbley I esliwl b osls z g lol LT (z
Sl e85 8 Jlod 5 anjod 3)50 VY asis
ANOVA (3050 5 Jituns 09,5 diz 55S5ko dunlio

\VQV)_,;_J,@}}:(:JA ooyl N0 oy 9 Uyt | aslale 9>



https://ioh.iums.ac.ir/article-1-2158-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-03 ]

adlllas 3)90 Cumox 3 (63,2 sla SRy ) o>

p [ i gl
B ey )59
o sl oS
\YE (7 0Y) o (% YAD) Jls Ya-y-
-0 A (7 ¥YIY) FA (4 ¥Y) Jls va—y.
Y& (L YI5) & (4 VFIY) J Fa-¥-
A (LX) o (7 ¥IY) $Yb g Jlo b
& dile
V(% -I¥) () Jlod j) S
/¥ ¥ (4 \IF) () Jlre-a
Y (% YI¥) ¥ (4 YI¥) Jls a1y
YYQ (% A1) A (% VEI) Jye—vs
Yo (7 Valv) YY (% Va/Y) Jleye 5 gL
R, Sz
WY (% YAA) F¥ (% YVI5) olod p;
VWY (7 Ya/0) YA (7 ¥v/0) old
YY (% a/¥) A (4 VIV) olod g
Yo (YY) Y& (% ¥YIY) $Yb g il
S o3 padld
D VR (7 00/%) 0% (. B+ /¥) vo kg/m? ;| s
WY (7 YY) oA (. ¥8/5) vo kg/m? jl s,
S By
Y YA (LN YAV o
VYA (7 AYIY) a8 (£ AYNY) "
6l e olly BMI g Sgnls § St (95 5L Jlgls -V J
p 5 oy 5, e
sShe sl Sike Sl Jolus pSibe
ol 1\ V-/o W5 -Els s Vo/o W/EY -£/of (MM/HE) S gt g5l
e a 5 VARSI A £ FI8 LIV (mm/HE) gl 9 ,Lis
AT Yo/A \$ Y¥/A YE/5 A \Sl8 YO/ YE/A BMI (kg/m?)
AR A¥ v YE/AY Y/A A¥ v YE/B) YEA BB olys

09,5 A bb o VIV +E/VO mmHg JLSCug ol )3l 4o
s sLoog)S )03 a4 G Jlo 00 5l 5V g
PN it S gt (1935li8 Sk oyt
EEA mmvHg gl e )lid ke o VV/YY
d)l_.o] dl—”“oy’}] bl ob olaidl s 4 1) VY
2 S 0535l (5 om )b re S
O j g (P=o/ ) )LSCagi 9 S g 3131
b (P=21e23) JLSCugi 5 )L jgy 3181 3 Sgled
M| Lg)L,o] LSL“QV}T ol eoen b ol
M8l o 5 Sgitansr 0535L83 (e ()3 sne

dy50 0955 93 3 K Byune g BMI cMuasy
(P> +/40) 15,55 oanlie (g5 gxe AW )y
YF/A YE/Y kg/m? adlaed yge 51,5 BMI (Sle

YO/N YE/A kg/m? |S59, LS, BMI Sike o5
s g0 YA YE/S kg/m? LS g ol 3l s
o= 9 BMI (e (6 ine EMI (o)Ll (slayges]
O )lid W Sle b L1y, (P=+/+¥) a3
3 5 WYY «£/0F mmmg ;LS 59, 51381 13 S g
ol bbb o VV/E +E£/F mmvmg LS Cugs ol )8l
9 51N IV mmibg HS5e, 01,8 Sdginbd (95 Lid

VWAV ) 65 9315 0 W ojyled (VO 695 w/{}/g_://”’ aalale g5



https://ioh.iums.ac.ir/article-1-2158-en.html

=
\V
oo o Slha e
|

[ Downloaded from ioh.iums.ac.ir on 2026-05-03 ]

s sl 0g )5 bl BMI g Sgnsls 5 St (j95 )Lid Jlglyd =Y g

p S filas RENLY Sshs o sl og S O )l
-IA VoD WD 4N (7 FV/F) Jl ya-y. (Mm/HE) S gtanw
Ve \YID VV/o¥ DARVAL! J ya-y.
V- WY 00 (/. \YI5) Jl fa-y.
AARNY WY V¥ (7 ¥10) SV g J o
Al £ v/ QY (7 V) Jls ya-y. (mm/Hg) gzl
£ A VFY (7 Yolo) Jlo ya-y.
-4 A 00 (% \Y/#) Jls ¥a-f.
F-A Iy NI $YL g Jl 0-
ofeY YE\V-A/Vs Y¥/5 A (7 YY) Jlo Ya-y. BMI (kg/m?)
LAY IR YV DARVALY! Jl ya-y.
Yo/\s-A/5 Yo/A 00 (4 \YI5) Jl fa-y.
Y¥NA-£IY Y& V¥ (7 Y10) YL g J b
S s ploly (995 sbyialll Slglhs ¥ Jouo
p S cay s ke
1 Sl eSSl #She Sl xSl
ey 00 FA A+ /AEV/A R4 £ AVINEYTY (mg/dl) ;555
ofee) OA- T¥ WYINESIY £¥\ vs AARE= Y5 (mg/dl) Jg s’
-5Y \Y& T\ ¥ [ALF/A SA Y. FAIVES/Y HDL (mg/dl)
o/-¥ VY A \Y/YYES/A YOf 10 ¥oEVWY/A LDL (mg/dl)
ey OA- ve YYAIVYE00/¥Y £¥3 g VEV/Y AN /Y (mg/dl) s ps 55
<IA A A YAIREYS/YA AD o YANYE-AIS SGOT
e Vo I YEIVAENO/YE a0 A YYNAENY/VY SGPT
-Ivf v ¥ \R==2dl2 v Y £/-£VE/FYY RBC
-y WY Y IAREVYIN ; ) Y SINEY-[5Y0 WBC (10%/L)
-Is% £ Ty FEIYEF/NY 50 Yo Fo/vEA /oY HCT (vol %)
AN a q VE/NEVAR Y Y N VENEVA/DY HB
-5 ¥ YA YA/VEVE/AY YA Y. YAFENV/) - MCH (pg)
-IfY \oy Y Q. [FEYYIVYTE N sV AUVESY/YA MCV (1)
<Y YA ¥4 YYV/OSENVY/AY YAY “a Y¥./¥aLyy/ay (10%/L) es

L) (P=+/+ 1) 6 by 5 5 Kot ld
W35 odalie ()b sxe

S o gy e OS] d)Lo] LSL“QF}] =l

(P=+/+2¥) ol s 1) LS Cug 5 ,LS 59, o181 4o

M3l G § Syl (g )lié 5 (P=+/AY)
Sydl B by s WSlae s lis 1y (P=+/YY)
g LS 59, 3,80 51 i (VFAY YE/A) LS cuy
Solisze BB (g)lel Jilows 5 o a5 Jbo o
ASagi g LS5y GLSHE s plpd ke 0
AU gylol (sl g0l =l .(P> ~/~G) ol
heb plyd g St 193l (0 )l sme

\VQV)_,;_J,@}}:(:JA ooyl N0 oy 9 Uyt | aslale 9>



https://ioh.iums.ac.ir/article-1-2158-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-03 ]

QLB gt slasiall 5 g3 jLid o bLS) -0 g
g )59
Sgials ()L Sl Gg5)Li8 Sgials gL Slgitas g5 L2 e
(P-Value) (P-Value) (P-Value) (P-Value)
</ A -I1AD < /oA (mg/dl) 545
s </ A -y (mg/dl) Jg s’
o -/¥¥ sl AT HDL (mg/dl)
/Ay < IVA N -[a¥ LDL (mg/dl)
1oy <10 -Iy ) (Mg/dl) 4,8 o5
¥ V) AN -Ivy SGOT
15a [-¥ AR /¥ SGPT
/+A /¥ o|-5 </6Q RBC
-Ivs Iy -Iv¥ <[y WBC (10%/L)
-IYA 8% -/a -/¥ HCT (vol %)
<IV¥ ¥y -[o¥ /¥ HB
NN oy -/ -IvY MCH (pg)
-/o¥ of+) - o8 <Iv¥ MCV (f1)
oIy .28 IV <IYA (10%/L) cs™,
ofeesy <JOA ofewsy NAY u‘lgub)_‘,

SBMs] g )lol Jlos g o Ll gy LS g
09,5 93 ;0 WBC 4 RBC Sl (o gy size
(P> /+0) ol lis oy p 3y50
O b Gy U @l 0 0)les oo
s lmadlie b Sdiulys 5 Sgtap 55 i
5 4225 a3 e LS |y g 5 )59, 09)5 55 )
5 o (lyd e ()l ine BB ()l Jilos
Ay s 1y LS9, gL 0 Sgials (5 jlid
S 553) gl ine M3 S b, (P< +/-0)
LDL RBC WBC HB) 55 ccloasl__s
MCH HCT SGPT SGOT TG HDL
0588 L (gl 5 5555 53 MCV
423,55 oanliie 1859, 5,31 Sgials 5 S gt
S mo OS] Lg)Lo] le.mos.nﬂ s (P> +/-0)
LS > Syl (b )litd g b (lps om
LL gyl cp—omed (P< +/20) 0 i 1y LS cugs
MCV) a8 J5rdlS Lgio oo i (555
1S w251 5 (RBC ) o) (slm S ylocss
0938 b (SGPT) oy Siabiglt gy sl
(P<e/40) 155 odnlin )5y LSS S g

mg/dl ,L_Scog o, 8l 4 VSY/)V-aE0/¥ mg/dl
bLg)l Lg)L,o] OH}] s wbb e WYIVVES/NY
51559y slegyS L JoyiadS (e oy o350
S HDL 5 &ilis (P=+/++1) sl ol |, S
Slie 45 FoIALVIF mg/d] aalliass, o o], 3l
syl o FVVEEY me/dl LS5, LS8 HDL
Og—oj) ol il e ¥/AEF/A mg/dl LScug
Lgl_mos)f 2 LDL Q]}ﬁ.o O d)bu-;*" Jol{..?)‘ Lg)Lo]
S5 Slee (P=2/4¥) ol s s 5 )50,
(VSY/V-AEVEEY mg/dl) ;LS 59, SIS 4y el
5 4225 AS s d9 (5 ag (LS 5t
635 le i S0 SN ()] ilos
b ol |y LS agi 9 LS9y LSH %S
oS5 53 SGPT (4uiS il Sl (P</ )
@ls A Jo s w3 55, (USHE 5 jieS Sy
lam 3l s ()l tme SHS! (gl (gloyg]]
allae g0 0555 93 ;5 (SGPT 5 SGOT) (i
o oS Gislacss (iSie (P> <10 5l
10/L) sy (sl JslS tyles o (F/+EVF/SYY)
LS 5l i LS50, LIS, 3 (SIVEY+/5YD

VWAV ) 65 9315 0 W ojyled (VO 695 w/{}/g_://ﬂ’ aalale g5



https://ioh.iums.ac.ir/article-1-2158-en.html

OSen 5 Sl e \

[ Downloaded from ioh.iums.ac.ir on 2026-05-03 ]

I s )80 oS 5 BB jlys 1Sk
adlansyge 09,5 93 )3 b lyd G (50 ne
oilee a8 Wby ol il e o byge 2l lis
OBSHE l pdar JLScag G o8 s
J=Yo 5l S5 Gles oo [YO] 0l lis 1y (g )ly size
ORI ) gy 3)50 QUS55 g3 )lis (58, YL
5 51 S Mgin )5 el Ll oS s gy
9 g8 il LS Cog (LS g3 ,las il
yobds 45 Lelg el oS wialy ol il e
pllas il S 13T polS pow oy 2 Wlgi o pusiians
s e 58 e 5o 51l 5 g
LIV] 595 o)Ll (5055 0656 35 9 (s o yiaol
P8 cod el (lps g (93)Lid wilats Sl
1 (55 i plls ¥+ ] 2l oo (e i
@l aoang bogd (Byye g (b slacs)low
Slallas pioman ¢ sl adlllao | sdolcwday
b S cug lsSioe omiins sgw 5l 48,5 ©)90
S5 5T Gm 5516 Sy ) S iy
dog alplin 2,5 grtee B Glys 5 o8l
e S Cug ©jgoh a8 SLS,E 235 0
BMI (s ()5 —izo M) 6yl (clnyg05]
5wl Dl ol ) LS5y 9 LS cug (LS
2 BMI (S5l o8 ol lis L5 0yl e
Ot 9 0392 y5eS 1)) 4 Cad B ugs (LS,
)P —ine SHB] oy jg 9 BMI g (o)L S ey
$9) Sy g (Bl aduly (uyp Bia bog

@
(S 5 o 9 Sy

ol gy mlio > (g plla g 0y el
Cogmox 5 jlaopd Ve ) ity 4 5)5ba conl
Slyicee )5 Cag oud Gl 2pS op 3 1y )
S =SS opmioron 5 o) LSH codl yy e &l pSb
i sl LS (gl e (slp eSSy
s [YY &Y F] 00,5 Coauoo b (gilwgid gm
Sl 48 uad o iy ol adllles ol
SIS 3 S alys 5 S 95 )t
el el 039 yidas )5, 4 Cand (58 Cug
O id o |y oy —ime M S| T-test 09_«:»)’]
Obts aalllansjge 09)5 95 )3 Slgild 9 S gt
ol bt piinee lawgs oad pls] Glalllas Lol
G5 SUSHS o8 ks ) » sy ey pllas b
O G mxe L)l ldllas 51 5 il S
&S cug pllas a S ol L pli 5 0V ed Cnio
ABb e iy lid iols 8l slay eSSy 51 (S
g o a S uob i il LSen 5 00500020 [V ]
O3l ]33l o ply S pabas (LS g
5 Lol [Y£] 2535 o Sl 5 Sgiges
OB e > S (535La8 ol Bl s
L as ob ol polbs adllas gl cpioren [YV] 244
9 Sginw (93 ) b (i LS (o il
s ol poggie Jlw B¢ 5l 5YL pis b og,S
lallas 5y 5l Job @l b adlas oyl 5l ol
alealy Lis caly sl 1 pel-1as 81 )3 gy olow
ol w53 o )lid Gl cuw ) Cug oS
200,55 sdalie 6y sxe byl cavgiutw iy
aS aad o ol ol adllas 5l Lol s [Y1]

\VQV)_,;_J,@}}:(:JA ooyl N0 oy 9 Uyt | aslale 9>



https://ioh.iums.ac.ir/article-1-2158-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-03 ]

OIS St sadlge b (o) Cugi o bLI) () 2

35 w3l Sile ol adllas I ol ol
W59y QLSHE 1 yieS Beay olff)lf » SGPT
oili8l S cog 0 SGOT o351 a5’ s yd wodg
=y b Gl lLSen 5 Uyge cocwl aiil (g5u0b
9 (ALT) jlyissl pgisal sV (g0 sLog 3l
) Syl ity el 555l 5] e ien

3 63 ol 93y aS aledly Lis (YGPT
5l ol ol [¥0] el asly Linls olScos
JsdS Uislesds pSils 45 am3 oo s sl aslllas
3 (WBC) s oyl s  (RBC) 55
Lol g LS cug QLS 1yt LS 39y LS,
Ooxlee G 5yl gime S d)lﬁ‘ Jood g 425
2 LS awy 390 09,5 93 0 WBC 4 RBC
)3 45 o1 3l i il San 5 Sakata asllas
@Bl ShalS (e mglSsen ) cug GISHI Gl
[V ol a8l 2al38l V-GPT (cuS au 3l a5 by
Oilae 4 S a il olais il L Sen g (195 5w
ol LS g LS )3 (5 i s JoulS

[¥] b e
S5t s 555,18 Ly SGPT 3 RBC MCV
DS el 3 S eanlidie LS Cug (LS,
edylin sla SIS 53 il 8l g lS o
Sslon 2 Foe glaygSh S 5l (S Sl
ol @ls b = [YV]asil (Byye 5 (8
L e st Sl (615 Cagi eyl el
olyo (Splie sl Shg jl (S 9 YU (95l
oo G L e I¥] 2k
d.»LEu S &‘0)93 Ol {:L’x.:l 9 [YY’] )Kwy

LS, ol

3 Slyass slsol 5l (o390 U)K laee b 0y8 iy
S sl Dgad (St GUSHE (Jot slaaddse
2 4 caw (5 Cog pllas a5 39 o (6 S Ao
ol Jole IMBT cpl a8 oid 0l s o505 (9995
e g (Bgye — 8 Lo S Sy, pan

ol (4)l63 OMSin

a S Wilodly L casnly plowl YoV e B Yo e) ol Jlw
.)l)_B‘ O 9 (P4 0095 ua.>L.w O )._,\pb- axlllao
ouhLSan g 3,0 b HLis ) gyl xe BMLS)
)'_J BMI 4)l_§ aaslw 5 Oy u.wl)sl L s woaly UL».,
4_3 Conid )qu.gy ULS)K 2 BMI w.i:t.o dmlf
= e Jelge 5l S a8 wil 5,50, 5, o8
bl il (slaylidy 4 plgi oo |y Sy
SLamy L g LS Cag o8l )3 ) (a0l Ju3
Myl ISy sblic b g Glule uie) olie
olis yobs ddlllas | ol pols ol caws (45754,
9 HDL by, idS (655 ¢ JgyiuadS ojle0 &5 a2 0
59 OLSHE I a8 LS g LS, 5> LDL
S Cag SIS 3 558 (Silie 45 Jloyo o3
ddzio lalllas il o LS 5g, LS, 51 iy
AU ) Se byl 9 o)L Cug o bLS)
Olee yd a8 1ob lis LullSen 5 (I 0GS 0
Sl 053 55 5 inlS HDL JScag ol
Aol s Wt o sl Sen 5 935,90 [YA] 1L oo
Sy LS8 2 HDL 5 JgpdS (Lo oS
9 Yl 55 &S Jly3 0392 3, (U, 5 yieS
by olee 3 jpl jlade 4 95 S0 15
o ctiis )0 [V] el a8l ity
Loty 18U oo an Sidnis slad,Sles
9 ul)J._,be)f )L.w9u.>9w 5 J)’L&l o JJ‘}JL;O
S GBhLSes 5 19LSs 90 [¥] 29— laa
LS 53 Co g ) slo)SoLis )3 (5
2 JgrdS i Ll cinlis (L3 )59, 5 5oy
oeals Y 65\, ‘9)‘59 \’Y’ ] 290 adly uwl)sl
» LDL g HDL sy S (655 ¢ JgyadS” 1S5ke
P9 )4'«»5 ) P Folsn 4y WSceg LS,
ooy Db caws LSy (LS (o 1Sk

\VQV)}{_J@:’)J‘}JA AN e)Lm.«.: Ao 093 U]/UK

0’ aolale 92



https://ioh.iums.ac.ir/article-1-2158-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-03 ]

Brazilian shiftworkers. Cadernos de Saude
Publica. 2004;20(6):1732-8.

11.Harrington JM. Health effects of shift work
and extended hours of work. Occup Enviro Med.
2001;58(1):68-72.

12.Karlsson B, Knutsson A, Lindahl B. Is there
an association between shift work and having a
metabolic syndrome? Results from a population
based study of 27 485 people. Occup Enviro Med.
2001;58(11):747-52.

13.Machi MS, Staum M, Callaway CW, Moore
C, Jeong K, Suyama J, et al. The relationship
between shift work, sleep, and cognition in career
emergency physicians. Acad Emerg Med.
2012;19(1):85-91.

14 Wang X, Armstrong M, Cairns B, Key T,
Travis R. Shift work and chronic disease: the
epidemiological evidence. Occup Med.
2011;61(2):78-89.

15.Suwazono Y, Dochi M, Sakata K, Okubo Y,
Oishi M, Tanaka K, et al. A longitudinal study on
the effect of shift work on weight gain in male
Japanese workers. Obesity. 2008;16(8):1887-93.

16.Van Drongelen A, Boot CR, Merkus SL,
Smid T, Van Der Beek AJ. The effects of shift
work on body weight change—a systematic review
of longitudinal studies. Scand J Work Enviro
Health. 2011:263-75.

17.Gold DR, Rogacz S, Bock N, Tosteson TD,
Baum TM, Speizer FE, et al. Rotating shift work,
sleep, and accidents related to sleepiness in
hospital nurses. Am J Pub  Health.
1992;82(7):1011-4.

18.Yaggi HK, Concato J, Kernan WN, Lichtman
JH, Brass LM, Mohsenin V. Obstructive sleep
apnea as a risk factor for stroke and death. New
Eng J Med. 2005;353(19):2034-41.

19.Rutenfranz J, Colquhoun WP, Knauth P,
Ghata J. Biomedical and psychosocial aspects of
shift work: a review. Scand ] Work Enviro Health.
1977:165-82.

20.Theorell T, Akerstedt T. Day and night work:
changes in cholesterol, uric acid, glucose and
potassium in serum and in circadian patterns of
urinary catecholamine excretion. Acta Med Scand.
1976;200(1-6):47-53.

21.Borzecki A, Kader B, Berlowitz D. The
epidemiology and management of severe
hypertension. J Hum Hyperten. 2010;24(1):9-18.

22. Lang T, Pariente P, Salem G, Tap D.
Social, professional conditions and arterial
hypertension: an epidemiological study in Dakar,
Senegal. J Hyperten. 1988;6(4):271-6.

PSS g pas

aS Sl laib e piY 095 g dlis Buius
5 ool le 03903 ()8 ooy cnl T2
D5l gl 1y 295 1,08

F%)

1.Sakata K, Suwazono Y, Harada H, Okubo Y,
Kobayashi E, Nogawa K. The relationship between
shift work and the onset of hypertension in male
Japanese workers. J Occup Enviro Med.
2003;45(9):1002-6.

2.Ha M, Park J. Shiftwork and metabolic risk
factors of cardiovascular disease. J] Occup Health.
2005;47(2):89-95.

3.Di Lorenzo L, De Pergola G, Zocchetti C,
L'abbate N, Basso A, Pannacciulli N, et al. Effect
of shift work on body mass index: results of a
study performed in 319 glucose-tolerant men
working in a Southern Italian industry. Int J Obes.
2003;27(11):1353-8.

4.Sookoian S, Gemma C, Fernandez Gianotti T,
Burgueno A, Alvarez A, Gonzalez C, et al. Effects
of rotating shift work on biomarkers of metabolic
syndrome and inflammation. J Int Med.
2007;261(3):285-92.

5.Akerstedt T, Knutsson A, Westerholm P,
Theorell T, Alfredsson L, Kecklund G. Sleep
disturbances, work stress and work hours: a cross-
sectional study. J Psychoso Res. 2002;53(3):741-8.

6.Knutsson A. Health disorders of shift workers.
Occup Med. 2003;53(2):103-8.

7.Labbafinejad Y, Attarchi MS, Azimzadeh B,
Serajzadeh N, Namvar M. Comparison of sleep
disorders in shift and non-shift workers employed
in a printing factory in Tehran 2010. Razi J Med
Sci. 2013;19(103):1-8.

8.Ljosa CH, Lau B. Shiftwork in the Norwegian
petroleum industry: overcoming difficulties with
family and social life-a cross sectional study. J
Occup Med Toxicol. 2009;4(1):22.

9.Persson R, Orbak P, Ursin H, Kecklund G,
Osterberg K, Akerstedt T. Effects of the
implementation of an 84-hour workweek on
neurobehavioral test performance and cortisol
responsiveness during testing. Scand J Work
Enviro Health. 2003:261-9.

10.Fischer FM. What do petrochemical workers,
healthcare workers, and truck drivers have in
common? Evaluation of sleep and alertness in

\VQV)_,;_J,@}}:(:JA ooyl N0 oy 9 Uyt | aslale 9>

=

\ 17
OSen 5 Sl e
|



https://ioh.iums.ac.ir/article-1-2158-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-05-03 ]

35.Murata K, Yano E, Hashimoto H, Karita K,
Dakeishi M. Effects of shift work on QTc interval
and blood pressure in relation to heart rate
variability. Int Arch Occup Enviro Health.
2005;78(4):287-92.

36.Motamedzade M, Ghazaiee S. Combined
effects of mnoise and shift work on
workers'physiological parameters in a chemical
industry. Avicenna J Clin Med. 2003;10(1):39-46.

37.0Ohira T, Tanigawa T, Iso H, Odagiri Y,
Takamiya T, Shimomitsu T, et al. Effects of shift
work on 24-hour ambulatory blood pressure and its
variability among Japanese workers. Scand ] Work
Enviro Health. 2000:421-6.

38.Li Y, Sato Y, Yamaguchi N. Shift work and
the risk of metabolic syndrome: a nested case-
control study. Int J Occup Enviro Health.
2011;17(2):154-60.

39.Lieu SJ, Curhan GC, Schernhammer ES,
Forman JP. Rotating night shift work and disparate
hypertension risk in African-Americans. J
Hyperten. 2012;30(1):61-6.

40.Ito H, Nozaki M, Maruyama T, Kaji Y, Tsuda
Y. Shift work modifies the circadian patterns of
heart rate variability in nurses. Int J Cardiol.
2001;79(2):231-6.

41.Golabadi M, Dehghan F, Safakhah F, Attarchi
MS. Assessment of effect of shift work on blood
pressure in workers of a rubber manufacturing
company. Razi J Med Sci. 2012;18(91):7-14.

42.de Assis MAA, Kupek E, Nahas MVc,
Bellisle F. Food intake and circadian rhythms in
shift workers with a high workload. Appetite.
2003;40(2):175-83.

43.Gholami Fesharaki M, Kazemnejad A, Zayeri
F, Rowzati M, Akbari H. Relationship between
shift work and obesity; a retrospective cohort
study. J Mil Med. 2012;14(2):93-7.

23.Morikawa Y, Nakagawa H, Miura K, Soyama
Y, Ishizaki M, Kido T, et al. Effect of shift work
on body mass index and metabolic parameters.
Scand J Work Enviro Health. 2007:45-50.

24.Antunes LdC, Jornada MNd, Ramalho L,
Hidalgo MPL. Correlation of shift work and waist
circumference, body mass index, chronotype and
depressive symptoms. Arqui Brasil Endocrinol
Metabol. 2010;54(7):652-6.

25.Biggi N, Consonni D, Galluzzo V, Sogliani
M, Costa G. Metabolic syndrome in permanent
night workers. Chronobiol Int. 2008;25(2-3):443-
54.

26.Geliebter A, Gluck ME, Tanowitz M, Aronoff
NJ, Zammit GK. Work-shift period and weight
change. Nutrition. 2000;16(1):27-9.

27.Macagnan J, Pattussi MP, Canuto R, Henn
RL, Fassa AG, Olinto MTA. Impact of nightshift
work on overweight and abdominal obesity among
workers of a poultry processing plant in southern
Brazil. Chronobiol Int. 2012;29(3):336-43.

28. Zayeri F, Khadem MAA, Hasan Zh, Najafi
KA, Salari M. Assessment of the relationship
between shift work and body mass index in
petrochemical staff using latent growth curve
model. 2015.

29.Niedhammer I, Lert F, Marne M. Prevalence
of overweight and weight gain in relation to night
work in a nurses' cohort. Int J Obes Relat Metabol
Dis. 1996;20(7):625-33.

30.Parkes KR. Shift work and age as interactive
predictors of body mass index among offshore
workers. Scand J Work Enviro Health. 2002:64-
71.

31.Dochi M, Sakata K, Oishi M, Tanaka K,
Kobayashi E, Suwazono Y. Relationship between
shift work and hypercholesterolemia in Japan.
Scand J Work Enviro Health. 2008:33-9.

32.Basner RC. Shift-Work Sleep Disorder-The
Glass Is More Than HalfEmpty. New Eng J Med.
2005;353(5):519.

33.Jansen NW, Kant I, Nijhuis FJ, Swaen GM,
Kristensen TS. Impact of worktime arrangements
on work-home interference among Dutch
employees. Scand J Work Enviro Health.
2004:139-48.

34. Gholami Fesharaki M, Rozati M, Tanhai AH.
The longitudinal study of the relationship between
work shift and blood pressure in workers of
Mobarakeh Steel Company of Isfahan in 2007-
2009. Arak Med Uni J. 2011;13(4):68-74.

VWAV ) 65 9315 0 W ojyled (VO 695 C)/{UK_://»‘ aalale g5



https://ioh.iums.ac.ir/article-1-2158-en.html

Z
Abstract \ V
|

Investigating the relationship between shift working and blood
parameters: A case study at a petrochemical industry

Ali Harati', Seyed Jamaleddin Shahtaheri*?, Bahram Harati’, Amin Honarjoy*,
Mohammadreza Afrash’, Ali Askari’, Fateme Dehghani3 , Ali Danshvar®

Received: 2017/07/03 Revised: 2017/10/22 Accepted: 2017/11/08

Abstract

Background and aims: Today, shift working is common in many developed countries cause
industrial development and implement of service organization. This study attempts to determine the
relationship between shift working and blood parameters among employees of a petrochemical
company.

Methods: In a cross-sectional design, the study was performed with 403 workers from a
petrochemical company, Iran in 1394. Employees were divided into two groups of day working and
shift working. Blood samples were taken from participant in the workplace by expert. For more
accurate of assess alters metabolism in body, hematological indexes were analyzed for fasting
plasma glucose, triglyceride, cholesterol, LDL, HDL, liver enzymes such SGOT, SGPT and
complete blood cell. Blood pressure were taken from both day workers and shift workers by standard
method. The mean of these parameters was compared in two groups.

Results: The mean age of participants in this study was 32.02+7.6 years, the mean age of day
workers 33.16+8.3 years and shift workers was 31.5+7.3 years. The group with age higher than 50
years old had the highest average systolic blood pressure 11.71+£0.61 mm/Hg and diastolic blood
pressure 7.2+0.69 mm/Hg compare to the other aged groups. The results of statistical tests showed
significant difference between the systolic and diastolic blood pressure in the day and shift working
people (p<0.05). The mean of SGPT in shift workers were lower than day workers, while no
significant difference was seen between liver enzymes SGOT and SGPT in two groups (p>0.05).
The mean of RBC and WBC in day workers were higher than shift workers, but did no showed
significant difference between RBC and WBC in two groups (p>0.05). The statistical tests results
showed significant difference between the glucose, triglyceride, cholesterol and LDL in the day
workers and shift workers (p<0.05). Also, significant difference was seen between MCV, RBC and
SGPT with systolic blood pressure in shift workers (p<0.05).

Conclusion: The circadian rhythm and metabolic indices can be changed by shift working, resulting
in significantly more risk factors for cardiovascular disorders and digestive problems.

Keywords: Shift working, blood parameters, petrochemical company.
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