N-A Ol Lojled A oy NTAN 50‘;},‘ ‘_gj‘,.\x.».xﬁ.‘ (RS :d.:u

*

LA L (Sl Cug Ay comdd 5O iz (S g 9y 8 gyl

Gl & mio 3gr (S 15 W B B1F AbLT g mbgil ¢ TS oME exe
Ol Ol (o sotn oy 5 o831 ¢ (ST 3y 0 A3 ¢ s 5 5T 03 8 ¢ i3 JLT (557> (5 gomeiils’
R RRERVCINE N -+ N S-STPRT G- IPIIEING SN UK SPREII SN GNE
Ol 018 it JUT 3,8 ¢ (Sl 08Tl ¢ gy g (S35 p ke ol g5 LT s
O Dlghost 4 on o o ST S 3 O b 0 ) b aai”
Ol 0l (o) ey Sy o ke o315 cay das 5 Cbligy Slidons S0 HSE il oalis )87 (g gty
Kazem_an@modares.ac.ir S s S Sy AYAMIAYS (05 015 oy Co 5 ol8ils i s 01,5 S5 o3 B Ols e gl 1 g i 5

QDN 15y VY 133 s

vl 5y ool 51 alon S B 158 1y i 5 0o ladls, ey cglbanilian y5 ,Lid b (65 Cags bl dipe) o iBlual g deuie
losls Joplos jo LS g, 45 bz s5m el 39, 51 oslil b 95 ,Lid g oS Cuyi Al yialllas Ban by oo
Celdid 3y plosl sl Job g dtnan

S ot 35105 5o Jels (LS, 58 am o] )0 aaiiSe 18 o3l 5 ol 5, 05, 50n claasllas g5 5l anllias cplylS b,
S slaodisn a4 asxlo by ledym &jgon addlhae (ol )3 (5T A gy W3g AV BV slaJle (b ool STk
WinBugs J5-8le 5 5l Lisosls ol (sl s adlie ol yo o5 i FVED aslllas (sl 4o ai 5,50 0, Kam shiss 2 iy plosl SIS
A oolaiwl

5 VAAS o LS s yine ,La5 51 ings 5 p0 (LAVIA) L& F+OF 5 o5 (LYIY) 15 AVaanlllas oyl slmonisS o8 18 oy poiglis
5 Sgaia Jalse JnS U aadllae nl 53 gy )SCugs 4w (LFVIY) L5 VABY o g oo (AVIF) a5 Y+ (1559, (LFO/0)
S ol s sixe glabaly (P=+1YYA) Sgialys 5 (P=+/2))) Slginsos (53 Lid b (5,5 cuys

O 59 e oy S 2L Cews 93 JLad 5 ()5 Cugi s (sl aluly 4 Lo (Bl S j50sS gl oS ol ) 1g S Az
03,5 (o Sty Sdgacee glayeiie S8 L S5 eanyl (655 etz Slalllas s

S Cug (a5 Jelod ( Jsbadlhe (95 )Lad 1gaals o5l

MWL g5 s (F)0) (Boe 5 (B slag)len
DS OFN-VA) ppoies Slsilie ((10) Grie slbazSs
ST (YY-YE) 5 Gialdl (Y e YY) cls 02) g 9 wobaidl (s slacdlad 5l )l 50 (5 80 by
JLad (a3l s (VA8 TY) Sglie OYST (YD WV8) apd S 35 0590l 9 (1) 39 Sleas &l gasila e Sleas

400

Jlo )0 iged (gl .l 00,5 1.5 0 055 |y o Melss 51 ol
Ol H8 Ggakee Y10 51 o (LSSl 55 L5 g3ee Yo 0 A

ity Sz 65 Cagi Ll (1) Woogs IS & Jyita JScugs

30 L e dl) 050 4o A S Wb aldl Wlosg e
I, a8l g, ands gboadlhe > jLid o o, 5cag

b alElis b anl caa o lag i a5 wils S 3,18

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

ol cel s g5 cug o I8 a5 wshs las LS
5 gasdlas 1o (pzmen (YA) 00,5 oo el Y > (Lid
e 4 s IS s o5 JLid a5 s 5 asiine ), S
Sagi 3l omp Sl b Ll oo 225 55 Sy 0 6
dallas G (o cpizmen (V) Bl od iolS ol g ac )8
ool @SEges pz> b oxhaie glaaslllae ululyy a5 Jlsl 3

)l ) gy sl g 9yl 392y T Cug 5l (S g 02y
Sile )5 Cug 5l ST i S el ool Wil A opl o
S alS 55, b amalie 55 (55 Jpone ot (55 s 51
@l G B ceg wile (g g iz Jold e
Cugs 503 (1) 93,5 oo e g sl a5y (89,5 o SB9)5
5 4y, Jsore glacels e placels o 51, 6,8
AL VB meo Yslacelo 5l )5 j0 9,5 )15 %08 (&
L g, B ey dlaly saums lis sasin slaasdllas (F,0) ails oo


https://journals.tums.ac.ir/irje/article-1-5025-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

Qb&.,.a}é)u_é/\‘

SL A1

S g el B og,San laadllhs g5 5 anllls ol
SU g B s Jels oS Shan ol s eanSeS
S5 agas g,y w0 AV B VO slalo (o lebal J STk
Sodigy 4 asxlie b g (g)ladpw Ojgoa adllas opl 5o
Ol 0 S 9550 09, Ken slasi 28 pdy el LSS (S
g 5 FFD caslllae

Wl 31 z95 92959 Wl o
oy 28 by o) plasiilialllas 4 08 ;2 09,9 JLxe
P Solem 3925 S pae i AV B VO slale (b o2
pae b g S e o Sniiilyd 79,5 lre g (Shjp odign 5o

Al aid§ ol o callas ) Sy e 008 o See 4 iles
SN St

30 Gkl e (wowd pl 4 dilyg ) glodaxl e g AVl Sy
9 bl me iz i Jlesl G Kiegh som 5l 0550 (0l
2 B sd adllas dezlie pas b g 095 pae sl (oS b
ol e el cols, bsanS S w0l Bl den g o aid 8 s
OS5 gam 5l Hlowy sl (Kloymo g 50,5 &5 10 anlllae
&g IS Oygoa osls (3 Waesls 6)5—‘6“'".' 3o e Coley

L JOLIICE LT
DL 3T (Sl g

95k 99 3l 5 it Ll pd yo o3l 93 jLid aslllas nl 5o
L5 olS0 Sy 3l ealial b wor ]l aigdo & B 5 ey 5
BHS-IV cloalisdle argi b 5 oid o,olS Sloger 95
alllae cnl 1o 08 a sl LS5 Lawste (FF) 4 (g uSojlull
asllas ol o g Jlo ¥ Aol lawgie b LS5 S0 i,
o0l 0y I Il 5 9315 b oSy Lawgs 55 (9 9 W8 eiren
RO I

Gl Sy ke L 5 0950
dw GCug 90 maw dw jo adllas (pl o 5 Cuy e
Sygots da)lf Cog aw S e S, g ey

259 ¥ 9 b 59, ¥ B pae 55, ¥ 5 meo 55, Vigds >

@ OBy o> Jlad RlRl ek 4 i aalyd g 42,5
bows &y a5 3 500 sladlllas ,o (Y+) Cuwlosgy 559,
Odd A daseolid mls wg el plxil b ‘_,’JNLAﬂ)lS
G Cug 3Bl 0 aw g el dw Glie 4 9> jLid Sal
o o oS slanllae s (pizmen (F) o5 1555, o3l ety
dod jad bl g cods plil b5 il (6550 adgidils IS
b, (YY) ol oanlive 6, ug 5 Slginns 95,128 (2
5 y0sS slaaslllas o (93 s 5 T Cug e (sl
VDS 4 g dhex ol Gl a5 cudlens 518
Vgt wlio Gl » o Bea 5 LBL 5 o1Sen 5 (c20gldlLa
OSS s, dle B DA SyemeS (IY TF) s
S 0 Al VE b S smsS 5 (FD) g i) ails 1S
b a)lS Cog e lid Lmll 55 o)lil (FF) (gjle oY
8 ot oms jo 5l slaaillan ;o la S5, Cars
o Ll (Y0) o Sas 5 wishlié _cabaiio dalllas &) oy co Aloc]
O e slabal) o aasdllas Sl (S cdS Wb il S
P r & BB g aloyls cans 4 5,50 5 95 ,Lad
Aol ) S los,S T ez 53 |, abd, oal lag
OB 095 JLad o e Syl s saline 4 lgise
SygpgSdalllas (YY) o g &5 Sag 5 55,
09,5t dalllae (FA) ohSed 5 adsp Al VY S5arsis
Ao A Jsbi gllae (¥R) o Sen 5 ,5,sl Siarsis
dallae o(F+) )8 (e 300 1SS 2 Ol 5 9595 ny
(F1) ¥g8 adgs 1,551 50 olKee 5 (M Al ans & j5055
OhlSes 5 Ll o 5 (FY) oLlSen 5 939 il (oalaiie dalllae
rzred 9 el 5 )55, ey (hlun » cei i (FY)
By izen 0,5 o)Ll By 5 s, olley
g Slubel dallas wile baslllas (S ppinn sloasllas
(FD) o)Sap 5 ol Ko dnllbs ol L 5 (FF) oliSan
bl St 095 LS Jaltaims gl oo e
4l halS rizren g )55, 4 S ISl g ) pas
dalllas S50 a9, o & ey lSugs 0 Vb (95 L
9 09 Lad Cowsl @ azgi Lo,y cnl 5l og guell -0 )90
sloasllas 3925 5 95 Ladp )5 3l Cumnl (uinen
Sypod 5 ok ladlle yo ol 0y0e o a5 ws
S5 5o e Jlid g g, Al gy p 4 ands

el ledal o S1 il SUadss


https://journals.tums.ac.ir/irje/article-1-5025-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

¥/ SKaddS Job dallas S b 05 S b S daly and 3 b G e 2, 308

OJ‘ ) s(&?)&bw‘ J.,o‘j.é 9 (af ‘&&)P-value Ls‘)‘f CA»J)Q

ools Julow g asjzd glp ohwaiz (im0 by, 5l alie
g 9oly el a4 axg b low ol jo 00,5 colanal

3 ol polie 5 cenlio Cpiin @l ol Jo (BY) o ISen
9 e 5Sibe b Jloy iy e 5P polie (Job (slaosls
Ot @39 3l Joe obly slagasls sl g Ve bl
ool 5o solial /o) g/ o ) o ytel b b wgSae sLelS
MLWiN 15810 5 51 eslital b lasil 5o Jow 33l sl callie
5 dewlxe adgl polie (FA) RIGLS g, 5| eolitul § V2dseus
S5 L Jaw il 4 WinBugs [l53le 5 51 oolal b e
NOW SV CES VR I PR
sl

XYY i AV easlllas ol o sausSeS s a5 FIFD oo
(6 )5 Cug e S 5l og S0 (LAVIA) Lis FoOY 5 o
VAOY 5 ,ISCug 95 (AVIE) L& Y- 559, (£FOIO) ,i YAAS
U o 4 N PR SC R RISV [ CONCEPWAI /A A 7L DRV
Gl e i shls FAVN) i YASY 5 bl IS (AT
S5 YYYY g oame (A1) a8 AYE ol a5l wag
S5 VYA dlass mhaw a5l ey Jale (ZA-/Y)
SIS CAYFIE) Ja 10+ oas ) Odleass slls (AYAY)
S50 5 ohos 598 Odleass slls AVYIY) a5 0+8 5 koo
SlMLILDE s YU & Luwlad EMass slls (1Y)
2 G Cug piie SIS 4 oy 3)90 ot Ghroy
ool Sl a5 a55Silen Caslond ools Liales ) o leds Jgox
o9 S bhugle bl )5 Cug was e lis Jsux
3 Lol eiagy 1a)5759, 4 S VL I Al 5 (o oS s
b, 539,5 ol om BMI (a3lis 5 Syils (95 ,Lad Ll
Wy 1) Slug i (uizmen (LI S92y o gre (S9lis
& o g Wiy 5 @ e )bl sla)ls o 5 Jalie
5 Jols Sledbl (pizmon aiiidls (5,568 DMleass ba,l55,,
S b Sgtals 5 Sdsin 9 L33 ln (Joe 5l
Cwloads ool iled ¥ oojled Jguz ,0,5 jhgatte sla i
09 JLad o Jlagme Dslis pae Solas Jgur ol @l
a9 e 93 095 90 G 0 Sl g S

D 1 )55g) Cad 4 oIS cug

' -Likelihood principle

9 )5 oo j9) A (A2 Djgots da)lS Cugh o st il
2 55y o athp g o slil Cglite ek g w15 pae g, d
3 e dn 9, o )55, o3l ires Wp oo judy Cl ]

2,5 4 Joio b 5l an b s I Jelass slajs,

bodld fuos w9
&S hwais o g, 5l eolaiwl b asdlae opl glaosls
glabol Jsb jlle b ool gilujae o 15 Lo,
sz o hg, sblie 51(FY) casloass Julos ool
G Olee Jeb gleosls Juls joSebslal 2hb a4y o
359152 4 5 (g e Je (310 0 00iieS (slmosls Jazd a8
el Jowdil)l g daoe BT S daosls cols caws 51 L g
Joe (FA Q) 0,5 o Ll asllas 5,50 o131 (gl (69,8 9 2oz
Ol ¥ g ) sladlolas 4o cud g oyl ol o Sl a0 9 5l

Caloads oals

Level 1:

Y=W,p +¢
Level 2:

By =WyB; +u
Level 3:

Br = WsB; +v

Y doles

Cov(e,u) = Cov(e,v) = Cov(u,v) =0

e~N(0,02) u~N(0,62) v ~N(0,02)

o9 L) ol e ol cpl o Vool 1 sl
A e @ Solastilse 51 jalaie ( Syl § St
Sl ST asile lasisy o L wnle) dlike g, S
@ bgpe Solas Jlar Bolas ddlge 5l jslaie (g (S,
5| skiie 5 Gilisee slaple; b w08 Sy 3l 6,5 (sloosaliv
ol Jow gilel gl sl a4 by Bolar dalhe £
@ bgye (S5 sla e jl (pisu Wy olas (nl 9 coizeen
bgyo oz Wy ddils oy (5,5 oy diile) diges ol 3l
Wi 02 2 ln 6xfa kg )5 olaws wile) ¥ oaw
9 Olie 9 ©)laz 50 ale) )1 (g 4 bgpe sla it
S5 lpd Br pizen 5 (68 (Al 5l So 2 slae
B s S e ulpo gsiiny olpo By w90 o o
S bl ) R e S Gy peiie 55y el
Sl 4 0900 @595 dlme (92 (2bl5e shls (s la el
gl oz 4 ol o 4350 (wlas (B0 DY) o glakads 56l 5


https://journals.tums.ac.ir/irje/article-1-5025-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

OlSen 5 S,Las/ ¢

S8 e s Pl
P-value -
» S s aw BLTTIRE LTS () sl | (G lre Bl o) 500
¥ AARVZVNCIRVARD) AYAFVEVONY) AYAN O(2) Y /0F) AAEVAVNCIRVAV) S Fs O 5l
ALY VWY (2V/70) VV/IVY (FA/Y) VV/YE(£EV/AY) VY/OV(ZV/+8) S gwls 0= LS
JARL YO/NE(Y/EY) YO/VE(EY/ET) YO/8 4 (£Y/YA) YO/OAEY/LY) BMD w5 jasls
P</ey TV/YV(ZA/N0) YA/OY (EA/Y) YV/E(2V/04) TV/Y0(2V/4Y) o
P<:/ey VV/PYEV/YY) YV/4s (2V/VA) VY/YA(EVA0) VeAYEV/TY) Sl
av YY) A <) av(le) 45
P</vny CIRE
£+ Y (/AV/A) AARSIVARRD) ALYXVARED! \VOY(/46/0) Ry
AMVY(/XN/E) SVA(LYE/Y) oV (/\V/Y) Am\{CALVAD) 5 e
P<i/eny Vood(/¥V/) WY(YE/V) \WVe (loo/Y) VAY(/YV/A) 5,5 05k el oo
ARSCYCAAD; AECLENV/Y) ALCLYV/0) INRIVAAD) L350 Jake
YEV(AY) YN £(/V/8) ARFACARYAY! sls
P<:/o0) Sl s
YA (LAN/Y) VAY(ZAAY) AEAVAVYaY) VOVY(/AY/E) 35l
ARASYCARVAS) AVA(/.£0) VI(Leg/Y) OAO(/YY) VeSS
Vora(/¥Ve) YAV(/E0) \AAKVARYAD! RSEIVARTAD) koo
P<:/vy ) WS
0+ (LAY/Y) YaY(/NY) \W(lort) YAV(/N 0/Y) s G5
0N (LAY W (L) (/Y IRLYGARYA%) Yo 4 el

§5 Ol K}AL gl o sl e J a8 LS siuls 5 S g 055 L3S Gl b 4 Jie mlasd— Yo led Jad>=

(BMI) g}""‘i anS u.,a}l.,.::j Jx&

S gy 0 L3

&JW‘ - by)l.:é

P value Db gl ARSI P value Dbme (gl ARSI ol slaadl 3o
«/YVA - - + /4N - - 31 fY

Y V/oYq —v /oY VVY CVAY Y BT

IS YY4 —+/84) VVeo R VAR S

ke sla il

P<e/evy YAl A P<e/eny VY AvIVA (@2) b b5
P<e/ovy VYV YA/ E P<e/ovy Y/0v AY/04 (02),),85 sbls
ey Ve O et +/84 YAy (02) lamen b5

S Sae b olbas > o Ssleal el g ol oslise G

Wlosgy a5 cpl Baraslas sanie glaaalllae 93,5 oo so,aled 05 Lo 5l e cul elozx] sloosuay alex ) 5 S Cugs

ol 51 908 o0 LS 2alS g oyl Ol ud Je sl oo walex o T gyl crlex 4 cng sl gl

g o1 58l sp )y Cogmal Joa vy gy Sleas glbdde o (oS Cuy 55l 00,5 e
wilen wasdllae Cnl o el Jsb dalllas K b s>


https://journals.tums.ac.ir/irje/article-1-5025-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

0/ SarddS Job dallas G b (05 LS b Sy daly a3 bt S e 2, 308

YL e lad Solgls ddle peie a4 pila i
5 2l g xSoilil g pd el 5 Suop By
Slyeiie Olyie 4wl Lid culs, 5wl Gl

2,5 o,Lil aslllas oyl jo 8 Jigasre

R
9§ Segir 055538 5 ) Cug ;o 8 (e addllae cl o
ol slacde Gripee Sl ais evalin glalal, Syl
SrNEFS prizmed da)Tlug (09 el (BG4 Gl
G Camd o Bcug ol i gley g sl 5 ol
g & aarllas i ,0 45 bul 5 8,8 oLl a5,
51 ol ol oo o)Ll o5 Lt s il Lele lsicas
sl Glprear QI sanple; 8975 50 S el )5 sl
ol o 8 aslisd 3 b s A S sl ol
poi s> LS L ) Bcug 0 5SS Sl saelie ol
Sisie lapiie JES b R sloasllhe gt ol
oyl aile s, (gladile « Solsliiile (s ikl wil

.oo;sa oLeM’ dn g &,..., wL;,) ‘&’-w

EILSELE R )

QLS st 5 Oledel Sl A, (LS Saes
b b oadlas cpl Jsb j0 a5 alb)l5 cpl gmio b o
1S 50 (6wl dilarais ilosgad (5, S

. Jamie K, Lillie L. Shift work and circadian rhythm disorders.
Sleep psychiatry 2004; 97-104.

2.Thomas C, Power C. Shift work and risk factors for
cardiovascular disease: a study at age 45 years in the 1958
British birth cohort. European Journal of Epidemiology 2010;
25: 305-14.

3. Steenland K. Shift work, long hours, and cardiovascular
disease: a rewiew. Occupational Medicine: State of the Art
Reviews 2000; 15: 349-53.

4. Pati A, Chandrawshi A, Reinberg A. Shift work: consequence
and management. Curr Sci 2002; 81: 32-47.

5. Sharifian A, Farahani S, Pasalar P, et al. Shift work as an
oxidative stressor. J Circadian Rhythms 2005; 3.

6. Sookoian 'S, Pirola C. Shift work and subclinical
atherosclerosis:recommendations  for fatty liver disease
detection. Atherosclerosis 2009; 207: 346-7.

7. Biggi N, Consonni D, Galluzzo V, et al. Metabolic syndrome in
permanent night workers. Chronobiology International 2008;
25: 443-54.

8. Scheer F, Hilton M, Mantzoros C, et al. Adverse metabolic and

cardiovascular consequences of circadian misalignment. Proc

RS (B D p g (VYY) iy glaaallas (S

Sobgaste alse S8 b o) 5cug e (FYYO YF-YF)
b odeass 5 Job omin (Jid g9 BMI il ooy aisle

ol s cmacs,lel laly Sdginls § Sginnns o5 HLid
aS cudls s cpl a Glgi e |y alaly Baalie pas cpl ol

ol g e )55, Fiend Sl 5 Scug lle ol 3l Yol
sdes Hebas w3l 5 5 5cug b e o5 Ll caS Wb
o0dud U"‘ ‘(a/\) o)lo Lii"w" &9 Lg)lSs.,u}_v :Lol.tf uL»..as.a}
Oly srdvgss wile K8 (Yo 4 plgioe 1) abal, s
159, 4 Comd b, 5oy corlinl i loy 9 delyo o8
ol Al a5 laasdllas s o K00 Ggm O S
o sllo by diges wilos S camlive ez Jlid 9 (5,5 Cugl
e S oaslllas dos j0 5 9 (09) Woss 5,5 Lo g4

Sldllas j0 g 00 Dglae 0S5 L 5 oo, lS Cugl i,

A s b gbl po g Cload (g Dol (ol il susis
Glopiie e o 4 walise cladalllas o a5 ol
Cllid (S5 S wiile 093 b p S5, 5 iguse
ol @8 bl 51 .(09) wlass S g ) sl Suy
S Joe 3l ookl (T g (Jsb @ (lgiee e addlls
ccmslin digad oz 5l oolaiul deosls B3l jo v
JLis o BMI sla oL doslms calllas 5,00 o3l (09 s5an

OF LS uizmen g (459 9 98 (g pSoslail b oSS o (e
g G ol drs L 5l g plaasie lwg ages ol

é.gla.n

Natl Acad Sci U S A 2009; 106: 4453-8.
9. Ellingsen T, Bener A, Gehani A. Study of shift work and risk of
coronary events. J R Soc Promot Health 2007; 127: 265-7.
10. Fujino Y, Iso H, Tamakoshi A, et al. A prospective cohort
study of shift work and risk of ischemic heart disease in
Japanese male workers. American Journal of Epidemiology
2006; 164: 128-35.

11. Knutsson A, Akerstedt T, Jonsson B, et al. Increased risk of
ischaemic heart disease in shift workers. Lancet 1986; 2: 89-92.

12. Kawachi |, Colditz G, Stampfer M, et al. Prospective study
of shift work and risk of coronary heart disease in women.
Circulation 1995; 92: 3178-82.

13.Tenkanen L, Sjoblom T, Kalimo R, et al. Shift work,
occupationl and coronary heart disease over 6 years of
follow-up in the Helsinki Heart Study. Scand J Work Environ
Health 1997; 23: 257-65.

14.Nazri S, Tengku M, Winn T. The association of shift work and
hypertension among male factory workers in Kota Bharu,
Kelantan, Malaysia. Southeast Asian J Trop Med Public
Health 2008; 39: 176-83.


https://journals.tums.ac.ir/irje/article-1-5025-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

Olas 5 Sl /1

15.Brown DL, Feskanich D, Sa’nchez BN, et al., Rotating Night
Shift Work and the Risk of Ischemic Stroke. American Journal
of Epidemiology 2009; 169: 1370-77.

16.Conway P, Campanini P, Sartori S, et al. Main and
interactive effects of shiftwork, age and work stress on health
in an Italian sample of healthcare workers. Appl Ergon 2008;
39: 630-9.

17. Sookoian S, Gemma C, Ferndndez Gianotti T, et al. Effects
of rotating shift work on biomarkers of metabolic syndrome
and inflammation. J Intern Med 2007; 261: 285-92.

18. Morgan L, Hampton S, Gibbs M, et al. Circadian aspects of
postprandial metabolism. Chronobiol Int, 2003. 20: 795-808.

19. Wolk R, Somers V. Sleep and the metabolic syndrome. Exp
Physiol 2007; 92: 67-78.

20. Morikawa Y, Nakagawa H, Miura K, et al. Shift work and
the risk of diabetes mellitus among Japanese male factory
workers. Scand J Work Environ Health 2005; 31: 179-83.

21. Morikawa Y, Nakagawa H, Miura K, et al. Effect of shift
work on body mass index and metabolic parameters. Scand J
Work Environ Health 2007; 33: 45-50.

22.Zhaoo |, Bogossian F, Song S, et al. The Association Between
Shift Work and Unhealthy Weight: A Cross-Sectional Analysis
From the Nurses and Midwives' e-Cohort Study. Journal of
Occupational and Environmental Medicine 2011; 53: 153-8.

23.Di Milia L, Mummery K. The Association between Job
Related Factors, Short Sleep and Obesity. Industrial Health
2009; 47: 363-8.

24. Gholami Fesharaki M, Kazemnejad A, Zayeri F, et al.
Relationship between shift work and obesity; a retrospective
cohort study. Iranian Journal of Military Medicine 2012; 14:
93-7.

25. Ghiasvand M, Heshmat R, Golpira R, et al. Shift working and
risk of lipid disorders: a cross-sectional study. Lipids in Health
and Disease 2006; 5.

26.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 27485 people. Occup
Environ Med 2001; 58: 747-52.

27.Shea S, Hilton M, Orlova C, et al. Independent circadian
and sleep/wake regulation of adipokines and glucose in
humans. J Clin Endocrinol Metab 2005; 90: 2537-44.

28.Su T, Lin L, Boker D, et al. Elevated blood pressure,
decreased heart rate variability and incomplete blood
pressure recovery after a 12-hour night shift work. J Occup
Health 2008; 50: 380-6.

29.Lo S, Liau C, Hwang J, et al. Dynamic blood pressure
changes and recovery under different work shifts in young
women. Am J Hypertens 2008; 21: 759-64.

30.Knutsson A, Boggild H. Shiftwork and cardiovascular
disease:review of disease mechanisms. Rev Environ Health
2000; 15: 359-72.

31. Motohashi Y, Higuchi S, Maeda A, et al. Alteration of
circadian time structure of blood pressure caused by night
shift schedule. Occup. Med[Lond] 1998; 48: 523-8.

32. Ohira T, Tanigawa T, Iso H, et al. Effects of shift work on 24-
hour ambulatory blood pressure and its variability among
Japanese workers. Scand).Work Environ.Health 2000; 26:
421- 6.

33. Oishi M, Suwazono Y, Sakata K, et al. A longitudinal study
on the relationship between shift work and the progression of
hypertension in male Japanese workers. Lippincott Williams &
Wilkins 2005; 23: 2173-87.

34. Sakata K, Suwazono Y, Harada H, et al. The relationship
between shift work and the onset of hypertension in male
Japanese  workers.  Journal of  Occupational  and
Environmental Medicine 2003; 45: 1002-6.

35. Morikawa Y, Nakagawa H, Miuvra K, et al. Relationship
between shift work and onset of hypertension in a cohort of
manual workers. Scand J Work Environ Health 1999; 25:
100-4.

36. Wilson P, Kannel W. Hypertension,other risk factors and the
risk of cardiovascular disease. In:laragh JH, Brenner
BM,eds.Hypertension  :pathophysiology, diagnosis and
management. 2nd ed ed. New York: Raven Press, 1995.

37.Murata K, Yano E, Hashimoto H, et al. Effects of shift work
on QTc interval and blood pressure in relation to heart rate
variability. Int Arch Occup Environ Health 2005; 78: 287-92.

38.Hublin C, Partinen M, Koskenvuo K, et al. Shift-work and
cardiovascular disease: a population-based 22-year follow-
up study. Eur J Epidemiol 2010; 25: 315-23.

39. Yadegarfar G, Mcnamee R. The ‘healthy shift worker’ effect
in the relationship between shift work and longitudinal
change in blood pressure[Abstract]. Annals of Epidemiology
2003;13: 559-6.

40. Virkkunen H, Harma M, Kauppinen T, et al. The tride of shift
work, occupational noise and physical workload with ensuing
development of blood pressure and their joint effect on the
risk of coronary heart disease. Scand J Work Environ Health
2007; 33: 425-34.

41. Gholami Fesharaki M, Rozati M, Tanhai A.R. The longitudinal
study of the relationship between work shift and blood
pressure in workers of Mobarakeh Steel Company of Isfahan
in 2007-2009[Persian]. Arak Medical University Journal
(AMUJ) 2011; 13: 68-74.

42.Sfreddo C, Fuchs S, Merlo A, et al. Shift work is not
associated with high blood pressure or prevalence of
hypertension. PLoS One 2010; 5: e15250.

43. Merijantia L.T, Samara D, Tandean R, et al. The role of night
shift work on blood pressure among healthy female nurses.
UNIVERSA MEDICINA 2008; 27: 65-71.

44. Yamasaki F, Schwartz JE, Gerber LM, et al. Impact of shift
work and race/ethnicity on the diurnal rhythm of blood
pressure and catecholamines. Hypertension 1998; 32: 417-23.

45. McNamee R, Binks K, Jones S, et al. Shiftwork and mortality
from ischaemic heart disease. Occupational and
Environmental Medicine 1996; 53: 367-73.

46. Williams B, Poulter N, Brown M, et al. Guidelines for
management of hypertension: report of the fourth working
party of the British Hypertension Society 2004-BHS IV.
Journal of Human Hypertension 2004; 18: 139-85.

47.Hox JJ. Multilevel Analysis: Techniques and Applications
(Quantitative Methodology Series) 2nd ed. great britain:
Routledge, 2010.

48. Goldstein H. Handbook of Multilevel Analysis. New York:
Springer, 2008.

49. Luke AD. Multilevel Modeling (Quantitative Applications in
the Social Sciences). London: A sage university paper series,
2004.

50. Bolstand WM. Introduction to Bayesian Statistics. Canada:
JOHN WILEY & SONS, 2004.

51.Congdon P. Applied Bayesian Modeling. England: John
Wiley & Sons, 2003.

52.Kass RE, Raftery AE. Bayes factors. Journal of the American
Statistical Association 1995; 90: 773-95.

53.Saville BR. Bayesian Multilevel Models and Medical
Applications, in School of Public Health. University of North
Carolina: Chapel Hill, 2008.

54.Raftery AE. Bayesian model selection in structural equation
models. In Testing Stuctural Equation Models, ed. K. Bollen
and J. Long: Beverly Hills: Sage, 1993.

55.Raftery AE. Choosing models for cross-classifications.
American Sociological Review 1986; 51: 145-6.

56. Lehman EL, Casella G. Theory of Point Estimation. 2nd ed.
New York: Springer, 1998.

57.Zhao Y, Staudenmayer J, Coull B, et al. General design
Bayesian generalized linear mixed models. Statistical Science
2006; 21: 35-51.

58. Smith L, Folkard S, Tuker P, et al. Work shift duration: a
review comparing eight hour and 12 hour shift systems. J


https://journals.tums.ac.ir/irje/article-1-5025-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

VI SKaddS Job dalllas S o 05 5L L (s Cn g Al k53 e (S o By 3008

Occup environ Med 1998; 55: 217-29.

59.Inoue M, Morita H, Inagaki J, et al. Influence of differences
in their jobs on cardiovascular risk factors in male blue-collar
shift workers in their fifties. International Journal of
Occupational and Environmental Health 2004; 10: 313-18.

60.Boggild H, Knutsson A. Shift work, risk factors and
cardiovascular disease. Scand J Work Environ Health1999;
25: 85-99.


https://journals.tums.ac.ir/irje/article-1-5025-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-07 ]

Iranian Journal of Epidemiology 2013; 8(4): 1-8.

Using Bayesian Multilevel Modeling for Determining

the Relationship between Shift work and Blood
Pressure during a Retrospective longitudinal Study
Gholami Fesharaki M1, Kazemnejad A2, Zayeri F3, Sanati J4, Akbari H3

1-Biostatistics PhD Student, Biostatistics Department, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran

2- Professor of Biostatistics, Biostatistics Department, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran

3- Associate Professor of Biostatistics, Department of Biostatistics, Faculty of Paramedical Sciences, Shahid Beheshti University of Medical
Sciences, Tehran, Iran

4- Occupational Medicine, Occupational Health Department, Polydactyl Iran Corporation, Esfahan, Iran

5- MSc Student of HSE, Health Research Center, Bagiyatallah University of Medical Sciences, Tehran, Iran

Corresponding author: Kazemnejad A., Kazem_an@modares.ac.ir

Background and Obijectives: Since there is inconsistency reports in relationship between shift work (SW) and

blood pressure (BP), therefore we aimed to show any association between SW and BP by using of Bayesian
Multilevel Modeling, which is a reliable method for this type of analysis.

Methods: The profiles of 4145 workers in Polydactyl Iran Corporation were examined in historical cohort
between 1996 until 2008. All relevant analysis was performed by Win Bugs software.

Results: Approximately 98 percent of study population was male. Of total 1886 (45.5%), 307(7.4%), 1952
(47.1%) of participation were day worker, two rotation shift worker and three rotation shift worker respectively.
After controlling confounding factors, there was no significant relationship with Systolic BP (P=0.911) and Diastolic
BP (P=0.278).

Conclusion: In general, the results of our historical cohort study do not support a relationship between SW and
BP. We suggest multi center and prospective cohort studies with controlling more confounding factors in this area.
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