[ Downloaded from rjms.iums.ac.ir on 2025-12-31]

O Limwly Slesbiw jlow (S Ol jugas I Cadl jo 4 j 9 (512655 by qw

1YY Jdle o Ol el Slys - Gublage Olas 9 Sb 5 P

3.5
3 a5 LS Glie Al 5 il (S (B el 5 Lo omuddis sal 5o oage (BB (Sib3y oliagas
WQ.SGJJQMJUAQMJ‘}HJJﬁwi)lSJ JAJJL@@é@)L@JL@J&AJLA&JJJUS&‘}:}@L@A&MJ
GlEola 4aas Hu 5 b oo paluaial ol igald Gl et 5 4ugd © Lol ey ladissa 5l sloaac
bie dalllae Sy (B 5y (nl wsdipe JanS 5 5aS Slasu y (Sblag e 4 50l sulall 5 ale
09 Sy ol agal e 8l e 4 5 (6ol sy ey 3 sbie 40 S sl (cross—sectional)
0 51 Gl b sliuls (558 sl Ghgs 40 4l lplin s lan 5o (S olagad 5 LalKins 51a, 50 YAE slass
b 534S 0 g 4eli iy oledll (555708 51l aiis K 513 w0 050 5 ek A (LK il Jle
S bl 5lbT bl 5 e 5 slaslel 5 aledlal Jalas 5 3a3 cn 5w Sipe JaeSS St
S5 slanals QLSO b 5 oludyl 5 JAS 0550 4oy g € Ol (S asle ol slgili )l

S5 Sy eiige (0SS aal s allle o) 5o (Ll lan 51 Ko an 5o g o g 85 1B s 5

Giosel 5 et 5 4 cnis s Jold (St liagad (50 Cuanidy (s GRS Gaf O Bas el
9 AN gl cas 5 YA dadllas o se slelin slan (SE 5 Slhagad sread cuas g S o S cnl su g
a5 Sl (Silas S uls Lt (uilly ST Ginan Bl 518 QA aa a VY B) el caris
ol T 5 5l eitinn (il s (slas ) lailivel o 53 (S SloagaS cadlse €38 5 Ghosel Gaatd s
IVE 53 deadllas 55 50 slslins lass (Sl @lagad ol e u3a cund s (IS sk 050 (5l e sl
O ot Suaidy Gm g (T2 /Y0 g P/ o) aiyia 5 g ol s G (e s ol s 50 55l 50
Lyl (St oliagas (P<o/ov e 5 r=2/¥0) duda g (Bysel canay o s P <o/ o) 5 T=2/V0)a5a
s g o9 e (o4l i ane sdias LS (RAS (ol O eela et cbils sy ol
Ol Pless 5 Gt olaas 5 (i asle sl 5o (S oliagad duda 5 (Bsel 5 et 5 LS

R

(S 33 Ol 5Mad prand Cuaud g — ¥ (Sudiy Ol g IS Cund g — ) lacl guals
(S Ol yagad Cadl o dya— ¥ S ol a0 dagh Canis g — ¥

ol Y L] B

I )2Ussss pape jiS 5%
I £bs bl xS
II (§30m0 dILS ) )5S

I Sli> suo>

doodo

Ololass (T pul s afiie Hoh € pald g ulisa Loyl b o dalse Jads 4 Lol ey o pae

sl sdasy b 4 YAS QJLMLL?Q‘)J“‘&LQJ.\_JL:J‘*C;Lo.\‘a}é.:;_}é'a)lcﬁmb@Jh@}b)é@f&jj@cﬁo‘ﬁmd&‘}i‘
Olom! Sless - Gdlag olesa 5 (Sndy s gple ol zils (ol s 5 Glhsle § anla codlags o pae 13S0 plbobe 5 (gl yy suSzaly Ll (I

(Joboe Bl sa™).0l 565

Ol Ol Sless - Glag olead 5 (S asle sl&aals (Glalhss 5 oloale 5 dasla cublags cusme 180 (alobe 5 (5l 5y suSasly HLatind (IT

O Ol Sless - lag olesd 5 (S asle sl ( Sla,pdll 5 cupaae suSiils o e (T

FEO Ol il (b g poke oliils dloxe WAY sml /¥ ojleds / o Jlw


https://rjms.iums.ac.ir/article-1-308-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-31]

OSan 5 5alig, 5 as e SSa

S g Ol jagan Sl o 450 9 (6113655 Cumdy (pws 2

GBS 5 (plias gl i S Gl ) e
DI85 oo Bask ool 31 € cl ey sla € (50 pam
1 Plslay oagad (—dan S35 Bia | gle s o)
(E)dndian 8 sago
5 oS Canay Bk alail as 0l b Lo Gragly
Gl lelinolan (Sbhy aliagas el e s
Sl s il olest 5 St agle ol il
cais s ol 5 ALST (s 9508 58 (s 355
Slidal oga 59 5850 (ol 5 (oS (550l B 55 e
Sy pole o8l 4 4wl s llinlan 5o san
Ol s 59 (Bl Ol (Plesa 5 Ao sleas

sl

EWIN U9
a5 (cross —sectional) alis dalllas S dalllas 0yl
Sl e 5 (6olaSS sy s Hsbie 4 oS
SISl 4 el s slplislan 5o (S olbagas
plal Olol (Pless 5 (Sl sleas 5 (S asle

IRTRES
Gleliaslay (i ol S walllas o) 5 wasla
Sloos 5 —idlag olead 5 —Sah agle sl 200
sl aie 9551 5 (51 740 GLisabsl Ly 4S5 ol
Jo—8 L8 sLgiio ool Lo 5y 3—das (A 5 S
2N BBl Jobae lssas paan o it 51 S 58 51
3591 N=YAS i gs 3—bial b, & aaly €S dasla

RTINS
(S Olagad ol cas g Giea gy ol Lo
Sl SHlas g g Hebie s eSS ol Sl
o 9 oand  (lallin slaslobil b 3llae Sy
8555 & ) QUSLIS (a5 50T ()loae (nuanl (S &liagas
st gl Baas 5 b gie oA oA Sl
Slaas ol e 4ia caa s g 9 ee pladl (W
JAS Hie 4 a8 ool plauia Jold (Kb

S S aa3 GUSHIS (B g0l 5 saenl (5,1 S

bgm e Lpbas Ola L 5500 oolie 4 b 0,108 e 580
Gy Ol 0 4SS asls Goigo s AS 4 Bah g 8 gl oo
Wols 8 s g Lol jlan 5 eol 8 lul 5o 4S5 cago dlius
el (S0 oS S5e cu s

IIN LVICIVE .| LN | KT PRI LR VICH AW EN i - XY
e Sadge dgalSinn b SIS (510 00505118 Jausy 5
5 —dilag o8l (g S Hu 1 Qb les
Ol Gl lens Ho poss 5 e (euddS cleaa
S

(SIS 4 e g pae 4 S aan e LES lad aal sl
oSS 5 sad (S ol gl uad o Slae 4 jale
1 obbas 5 GulS Gl lan glasel o 3135 5ue
Lol aBy 5 Jom ST @ sade 5 00 S (oS Hu 5 Hla
58 (0l et pa 9a3 S0 Bk 5o sdi e
(VS o Jran3 L@l s lan 0 ], J8K0a

6o el s alas) Sl 3 S ol s ol
Shesaali gladusa VY was slebiusles 510l 6l
oebaial (b olheas wa 4 Glasles S
Slagald samand 5 5ol sl Koo s 3 5 Wb
Ol a9 LT od el ) Y- s il (S,
(V) S

7 5 Ghws AAAA Jle o (kendal) JIasS dalllas Gubs
LT 0 st 5 (6,1aeSs SISe) €S LSty el iagens
S wilswile suldingl o gas Lo, 538 5) A s s asla usa
ool LT 4 4 ladaliy 5 soliical U ols5 e
ke el Gl o gad ok s 1) S-S (pl 5 s oo
5Ll a5 5
9 Sl oluead ausd SLARN T (i sl
(¥) Sty Sloneas (38 sLaGewnSS (gl 5 (b5 5]

L S uols s Sletal ( walsh ) gadly sy gl 5o

G OleS (e wlio 5 0ol LS (1S i 5,18

JAS Y (S g

VoS Gl il 4 SaS g @ aS bl s olao yaal
bgie SEalS 4 o Ll o (S slealSig
A .\.A‘J.‘; L@it\.a.u‘)‘.of:\ o Q“)Lof oelE)

WAL sal /¥ e o jloid / o Jloo

Ol (Kb 5y pole s8iils dos FIEF


https://rjms.iums.ac.ir/article-1-308-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-31]

OlSar 5 5aliis, 5 as e SiSa

S g Ol agan 1 Cudlro 452 9 (5113655 Cumdy (pws 2

Sl 5 Sl glgdias o gaay s 5o o
Jae 301 oiulasT s ol 4S dalllae 5 po (sl las
(B 8 sleSBl e 055 sl e
o8 oL Slo yu oI350 (g3 mals w53l
(S s Ol 5 5 Sl (AL (G sl 5als Sl
33 5 S (Sl (5 oliac] § She sy )
(Mid (S5 OO ¥ 5l ety (A
Wo— ol (Ood S Wl (sl (are S
S (ol ) ledll ol 4S5 Gk 5 0 danl 5
35— 53 Gidse] 5 o8l e 8 5ad 5550 o Las gl sl
o= S ol K3 adY il e LealSis 51 S s
JoeSS S o35 b 55 1 e (o) 4l 5 oKus 5
s S

oYl o s 5 Slaal 4 plies o e
Oy s g oLal 5 Lasals Judad 5 4uiad 5 Ghags
il pe 438 g (5ol s 5 LS s Hslie
ool ST 5 ol (Shessan s 5l Slisgas
oS soliia 4,k S

oeolie LaSilie nulae SV ha 55y (ol 59 JS o
SSlaa g ydes Hlaiel JSlaa 3 sae] a4 slas yad
TR I oY

Sy I Sl S uls plds 3 las glaesly

ity il 5y Sl 008
5 edBS 0V (ol ) Sy agle sl Smils 4
S A a magS 5 (BOsel IVY/E 5 Slesu g0
Jlos Yo 51 Gy LalSiis sae J b (nS5Lse SiShaa

il o

LAl s a5 uo A ped e 8l e (il
SAYYIYE LaYVe o VA sldl o o s 5 4 (S
ool 8353 ZYVA LAYV Ve sldla
ol yagad le) 4 el T swaas olas y sslad Hls e
L Gollae oS dadllas o) 50 (slgsliaslans o asa g0 (S

Gdlauajcwuuduwtmbj;*@)dyédﬁbdw
pa—padl L (ghiib (65 S g (i, (au s sad
Ls;'l_n‘)é CJl_A..\A 9 H.:b:)g ‘5\9_‘.9 a‘< f.‘-‘«‘; q_.. I 2.‘\9

43S 5 5o ol Gl sie 4 OleS seed o8 @8l s Ol

A

5 Lal&is 57ve LY o b slas 5o ) Guges
S oo S saliiwl Ly (G—dad Lyl yd sal s olhugas
Sos—e 4 gad lsie 4 g wad AT sul Holal (5,8
A8 S 158 e

ola wolitin 5y (ua g3 Cpl Lo oleMsl 555108 15
olas e g by ye Jol Gl w s (i ¥ el
ol a0 (Bas (Gha 938 950 slaualy Kbl S 5o
9 S 3n Olagad (0SS cans L dal; Lo (Y S
S5y Olsgad ol e 8 4 b e o s B
R

£ a0 g3 Sl a5 pos O oYl s
dinan 5l ada g colae La 438 «S a0 S gl S
Boaan o) Hlael o puds F Sl oBl AR ¥ Ll
S Sl

Gl Hlane Lladl 5 (Slae Galadlaiel 51
NS EEPE SARCISTWES JERIRTL S JURTEPINS PRISNIERS
olaeas ¥/0-Y (s oy oS Slilol i 438 S SIS 0 Sk
oS SLiel o sa V/0-Y/VE G s S Lol e 5o
Ot 00 S SLiel g daiu gie +/VO-V/E4 s sul
oS ol e e cuas s SHo 5 a0 /VE
9 omulie V/0oF G s S ikl o) e 0 (S
il ecealiols -V /€4 Gy

os—bie 4 4S50 o sme s LS aladl s pas
S by ulasd o wile ghiey ledbl (g5 pnn
LAl as g5 5 adu g g e Lol 5o Sy ol yas
09 5 tbsise Gal e 5 Ll slans iy sune 4 8
o3) Ol e o (S sy Slagas el e sladinia o)
i danl se dha g yo OLulid IS o Ll las L

FEY Ol (S 5y lo,lr. 2l dxo

WAL b /Pe o )loid / oo Jlw


https://rjms.iums.ac.ir/article-1-308-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-31]

OSan 5 5alig, 5 as e SSa

S g Ol jagan Sl o 450 9 (6113655 Cumdy (pws 2

TR

gl -L},J‘aa

2 fey o ks
RIS S pand

va JLA—JJA}AUJ_\S;S_)‘Mty

() aallins o5 (slesbiuslan (Sib ol 3agad il
OXPSL MPSTIPRI It VA PEVE- EREEE pvge

oA Lol b 0, e 5o La sl Al A s ey o
Lol ode) S 55 T saian ol suel e 4 s
Ol s (S aanls aiile o5l g0 alad (170/Y)
lellon slasslobicl Gags Ll 5 (o e 4 o 8o
SO e 4 ao8e 1 (Sl slealKies WA IYEN
W30 53 80 S
Sy Ol send Caad s sl Sladl 5 Sk
5 OSlas 5 V/YVE /oA sl 4 (X £ 8d) dadllas o) 50
58 s (b Sl 4 s lene 1|
oidsal cas g Jlaas Glhail p Sils 5 VYA
olans Gal sl 5 Sl e o V/ YA /YY (S oliagas
S VAR STV i 5 o (S lhagas s cuais
Slaead Gl 4o ) begie cuas g 5l (Sla (Sea S
= Ol (S psle slails (sllinlas 5o (Sl
2l

OSilae S uls Lt b S il sl allT (ines
(F=/A) smand s s F =2 /8Y) 08 cana s 5Ll

o | LXK

e s dalllas 9550 (St liagad w35 ) o lads Hla gad
Sl ol 55
L 53 () sme ale]) 78 §/A Leal&aus cdllas 5 1as 3
oSS aaly o 53 (4] e (2 iaS) ZY/Y (laaeniiSS
YA Olalba S b W SAVIA (SE s ol yagaS
sladl o madtel L SAYY i b

A e

s m—ad alllas 0, 90 @l —aga3 SV /E
el ad ZEVEY 5 a1 4 g0 o3 Sl
pl— g s aalllas o) 5o sl lan Sy
olo 1y L gl (595 60 3a8 G5 g yew Gual
RN

Leal&ias L HLS (gl La, sl (LIS 4sa3 Sl 5
TANY - (Jls 0 50 6 lS 4 sad (gl ol La, g3l 5l 2YY/E
INYTE el VN2V G 706/ Vs Sl 0-4 (5,lS40,a3
6olS Lal sl 78/8 5 Jlw VoA (68 L yal (gl s
3l g Jlew Yo 51 G

Lo LU, 5o agage (28 Solae (i (iinas
29 4S80 Sl SIS dalllas oy g0 (Ll jlans @l yagas
oS o sualine ¥ osslad Hlo gl

WAL sal /¥ e o jloid / o Jloo

Ol gl S 3y pole ol8tils dloxe FFA


https://rjms.iums.ac.ir/article-1-308-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-31]

OlSar 5 5aliis, 5 as e SiSa

S g Ol agan 1 Cudlro 452 9 (5113655 Cumdy (pws 2

(OBosel 5 4ss 5 ) (LIS cuniny K ol

a0 e @olie dallle o) 50 lplinjlan (S ol hagas
5
2

o S ZEANY (S by olhaeaS aaal coaais g -

s o Gha aa UV Cea aa S YA e gl
NETE S-S E

(oo s HIIYUY (Sidlp Sliagal gl cuady Y
D3 /VE/E 5 s Sl an 58 70/Y o gie aa Hu7E0/¢

RO NS RAGE- - SARCI WIS PSP QOISR
aa 53V b gie aa 5o 70VY Gsa aa 57V E/N
ool

D3IV (S sy Ol hagad ol e 4na Cunid g —f
vl aa 5o 7YY/ 5 calials ua

S S 5o a1 ol crand 5 43l el 5
Sy Sy (pudige aaly dalllas 5 50 (5 Ll las
LRV

o9 S Adas L VA4 Jlw o (Hosper) jola
35S Sl oy aladl Jlea V e 5o (Ll sl Lo
BaLS Siely bs gio ) glay (Slily (potigo waly 9say S
Oad 53 (0] s oo (S Ol gad smead 59 usA UY
_}‘QS:'@LAJJéJ‘JQmL;JfA.AL;GT&;AS@mL‘)
S5 Sy (quige daly S GG el gLl ley
o9 S e (S Slhagea Olhee Cpoidin (1))l
Sl (1YAR) Gloml (St asle sl&atils (g3l Lo
Sl o amda L3T 38a3 Lo el su g olall | 5aS
pole ol mily slelin slan (a5 @l haea3 (1YV/AY)
s Olall 588 mali SIS

Ll 1o 508 ml aS e T Silas 5l 0
Mg o ol Hl—l L g5y ol
9 sl s LS LSS juls gl 1) il

NEPIIEY AR BRSNS

(F=+/No ) ausa cnany o (F=2/0)) (iysel cinainy
s e s Ciliae (slas llicad b Sy ol pagad
R VPN

sy lare Gladl 5 Slae Vosslend Jgaa
o2 1o adllae 5550 Ll slan (Sl liaad ol
g o Glas Aldlns slagylalin) coa

Globiaslay (S0 olias 1 curs s =) o lads Jgaa
VA Jla 5o ALl slaalatio coaua 5

S diladl oSl Slass e
< /vat AL of FDAK, ;i
-ley Al AY TUV W1
<[OAYY /A AR BSI LK

AR V/\e Vo 22N

Slagald g sy 5lel (ke S ologlas Guily )y SallT
el g5LeT Hla tae oplas (i lide glaglalil o S
(F=-/av)

Y oooled Joun o (Siawas slgw s Gus sile (rinan
Olagad Cia 5 (ol—S0 iy G S aas e Gl
({=-/ve sF=-/-r0)duia 5 s condy o 5 (Sl
Ot 5 (P<e/NT, T =0 /N0) disha 5 snand cunid g (s
LUl (Sl olieas 4 da 5 (ids—sl cns

WWols sy ole e
1S5 slasate Gn (Shuan sl ss Gl =Y 0 ylacd J 9aa
allle u)pe (S olead el e dada 5 (o sel 5 saass 5 )
oo s Gidlag slead 5 (Sa5y asle ol&ails 4 Gl s slliolay

VAl L3 ologd s 5o ol!

ia Bl e w8 Lapile
\ w
\ r=./yv Jxend
p=/
\ r=-/¥1 r=-/¥1 Gidsel
p=-/--- p=-/---
\ I=-/¥Y r=-/\o r=-/Yo Luda

p=+/+-- p=+/-\1 p=+/--0

FrEQ Ol S lo,lr. 2l dxo

WAL b /Pe o )loid / oo Jlw


https://rjms.iums.ac.ir/article-1-308-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-31]

OSan 5 5alig, 5 as e SSa

S g Ol jagan Sl o 450 9 (6113655 Cumdy (pws 2

SLSL Gl 1 (lae 5 a0 oo cuaal (S o 5aga3
09 Wl3Sssans (aigad 558 b GBI 59 age Solue ol
o5 lpliclay 5 Ko aa 5o S oS aMel wsa 348a3
oS5 sal iy (DT 5 LIS LS (i
(Aol Gl 5 sa g G 9ae sladanll ;) sious

3 el 5 JSES 5 (51K 0 Slas Gl oS aalan )
ol ol soliical LS55 ol3uad woh 5 s s
oluua 4o u s Sl g 1) (38 Solae wls Ll las
Ol e 4 Lo, 10l o sa3 5 saaad alS0a 50 5 03,51
oS ag—e wlicsl Cpl b 9a3 (sl (o) dudas o) s Glay
—edige 5 (50laeS aal s v sa s oo Ho L abla
b aaly o b5 Sl (Gl lan 5o (S
S350 oIS Ol a 5o S ol clilia 5 55l
oS e

Ll s sl bl €S ol s B s 4
WS o e ee wisls (Sl oliaad 55 50106050
By glaslulinly) S cad  Sasy olias Jlel
CSA 5 55w BSI LS, 1 FDA. 5L TUV wsile
Olyde 5 ol aslgs o ol e oS witiua ... 5 LGS
lealSis Hsao o)lal S uil b, 5aS Gl Slhule
Slaas cab oA LSS wl o 4 o lulid w8l Sy
oIl al (gl,ls S alllas 5,5 o ol yugal /0T
Ol TUV y il ) ,la ZYA/AA a0 g (lallcys
Lo ol o, llical 704/ 5 U3l B S T o lslical 70/
IRN It @lols A YT Jols 5 wiils |, FDA
KX SPRPY) IR P | SR K] o) ] Y KA R L0 WP P B9
258 S Shpe Hu bds ol cale Sa olhges
aols asas (JS) wals Gl Tass

b 5 ol il o LalKi s ol S
B Y pane sl st 0§ (3 bl sla s s
(ien Ll s sad wnls o sl

Lo bl 5o b Ko il lg 5alBT sl (a0
S5 Sy olagad (IS cans Sl (Sl
LIl ol S el Gy (slasylailioal coaun s dallias

09 Sy LAl o b g o (8 S e )
Slosd 5 Sty pole slails & Gl sl Loy
29 3l ZYVIY Lo S ula Glias o) ) aleya 5 Sdlags
soliical sLaialy n,380 dallle 55 5 slgilion,lan
il oy (Sid s ol agas 5l (user-manual)

od suliil glaualy an yiis ol Hluw cuaal ale o
a1 b« olKiaun Ly LLS (sl a3l sl (i 5]
a3 p i Sosme Hug g Sy sLalSis
Ry -

A i glols daadlbs o) 50 (i ol 7V 0/
9 oo 3T g 5380 Gl B g G g e slanal,
ol o (S lealiws 55 (b sledgas
sl b s wls 4S s e (LS 1 5 S0 sleaes )50
oo Slead agaie lESHE b (Kb oudige 5 5lS
cale,; Lado o7 o sad 5S35 0505 5 callls (3558 5
S alSis (ol 550 5 g olead B as S
s alasl

S ol aS 51 VY o ol paat 839 da 5380
ol 2 S b Gl fpl S il s sa g dalllee 850
oladug s s Gywme o Sw olalad ccue ad) aul 315
lisoon wilsS e 5 9 sdige o o0 05uk 5 Sl s saans
Ol 5 o8n Sl se (S olabad WA 5l 0
Dl suliul o) 5o wms Jlw &l saand (gl a0 S
PR

Ssdas b VAAA Jlu Lo (Kumar) jle 5 ey ol 5o
Sre, 4o (ol 4 ol slndle Bus B L LLS I s
6o colbe il Sn S sl Ll lan ZA/A L3S S
(V)53 (o s bl

S slS gl aallas o) 50 (Sl oliagad S17E/A
VWYY a0 a5 (o ame S~ 88a7 0.0 Su g
Ol ol aladl ol (S posle olStils (slpalinslan 5o
Wz el ZEY 15 ol3e

l—ds l s g Lo, 515l oS w0 SRS 4 S 9
8 Sole 5 obial s 5 (55l G Lol las alis.

WAL sal /¥ e o jloid / o Jloo

Ol (Kb 3 pole ol5iils dloxs O«


https://rjms.iums.ac.ir/article-1-308-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-31]

OlSar 5 5aliis, 5 as e SiSa

S g Ol agan 1 Cudlro 452 9 (5113655 Cumdy (pws 2

S a0 S Ll La, sl 26V Kas (g s )
alonsss 1 Laliug b 5 50 slas g () sel 8l zan
Lo, s3hoal Giosel 0 5L (aan 3—8a3 o Bl Gl Lo
s ZVA

s JalS S50 pae 5 Las sl olanla s &
b ol 5l o9 a3 L T b 5 ) 5
Lolicuslan il g LalSions (pl suid g 58 S,
BLS it el liie 5 sl es9 Gl sl
)

b (£88/8) Gids—el odel el ol o
Ol 45 (Mla S0 s suls L (sl 50l 55 5
Sy i 5 65010 waly b 5wl By 5l
B8 5 pumy wlead (LS 5 Gasaige b Gl Lans
ool aal i sy (S (slealSEns 1 5 5 s sl
AP

oo 4 70TV dgal€inus 5l suliil aue Jlo b alagly L
S ol 005 LT 1850 4 el 5 (8 a5l sl Ga g
Lo LUl Ho S —88a5 50144 Jl—w Lo (Wong)
S e 4o Gl 4 als aladl Jados o9 (S ol
slald losa ads Julo o Koy @lagas 76+ B Y-
B S wlswiloe ol (yga (Hpme a3l b (S
Oled L5 us—d 0551 o Jd 5l olabsd ol 3Kl
9ol GE Al u g 5 and (gl bl B
Ololan o (S olond LI L Lplia,lan wel,0 o
3+)a ek 5y (glalal

S5y SlaaS setS sy L5l 5e e o
9 2ol S 3K5a Lalis 51 704/Y walllas o) 50
Sl @lhagas YY) oS Jla 5o wio e 438 S5 51,8 Jas
OBl b 68 s oS wiiinls (5l o 99 (slgs s
e pladl Sl

6l S sl s sl s S el T Sl sl 2
L9980 pladl el OIS 5 S 5 sauay oS
sladlaslsd ooasla oo sl (YL auia Sl s
closd saiS L) Sl d Yl LS 5 sy

Wl ol 1y ool o mine o sl Sl 5 5 5l
PS8 s 5 (S Sliagas Rab o (B8 S
S cdls sya s BSI s FDA ;TUV slas lutic 5
SoA aBge 5o s (shatelin e Ol ol Wl
od il bay g o7 ) ao¥ oloreanl dal ane g olhagad
o5 5l) et sy Lau Il Gl oS S )55 e ol
Ll lan @ 15 (Uiosels LS 5 saand Cans g 3 g
W salas sl 4 il

el (28 ) 9ol oo el g sa 5o (sl il Gulad
Lo g aalllas o) 50 (slgali s lan (S sLgalSiuy
Olne 0l (san BT 348a3 50 4 g sudi alail e
Lo plo oSS Gl o 4a 8 s sl su s 08
aaly P 0 ) (S slealling cills (o Say
WS oo Joao Las gl ol b (Sl (uiiga 5 (5,106
Sl (San s 80 53 sliidl dond 4 LealKiug cdllas (o
OS5l alKis 4 s il Gl clias

Find il (Sa 3 olisea laslstind b LS,
w38 (S n 0 lae—ad 5 78V 4S a0 Sls
SBSI 3 TUV FDA 5,56l e 23 slas lslio
A a il e 1 o Jalo S asi s o015 JS 5 CSA
S 2 b L€ I8 dl o pae s cowlials
9 3m O1oo) Lsbieslan Y smane conils LpalSis oo
iAo 58 Jae So |y (S5 Sl ygad

o=l 591448 Jle o (Sunseri) s el Gi8a5 mls
e g Ll lan VY S o T ) (Sha Gl
SIS s Ll slas I b (St g

29 pes—ans (SE5 olhagal o) galaas Ll S o s

sag pola suy Bl 5l pdia, GlA guls slaaal
() Bagy 9 Semls

el (S slealing sla, gl (o) sel e 50
iosel 4 5L La, gl S1AVE/A oS aas o Lis dsls
sl el o g cuanl oS suias GLis el Cpl 4S Wl
o e g Sl il s 0 s 31 3 s ol )
b sl (S slealing ) diags suliin aue

FOV Ol gl Sy lo,lr. 2l dxo

WAL b /Pe o )loid / oo Jlw


https://rjms.iums.ac.ir/article-1-308-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-31]

OSan 5 5alig, 5 as e SSa

S g Ol jagan Sl o 450 9 (6113655 Cumdy (pws 2

Sl s gian 4allle Gulial 5 s’y ol o ol
OLSai i 558 5 Sl sl slass Ho 4S (gugad (p b
LS s b e w s sud 438 S (Sl ol agas
S el o Sl ol ol ()Y /0¥ )a s LealKi s
S ol (g pe RSl 5 G Seal, SIS
L35S e sage 4 G8ULE 58

b Ol len SISHIS aaly 5 1S aaly (ol sians
ol oo il il 0S5 el lagas S0 o) e Lo
polsd 4o b e (£Y/4) sut 458 S agad (S aalllas
e a3l oLl 5 5T s €S el 030 By
OIS oLl 58 ad b HeaS Jaks 5o (S slealins
el Lpliaslan b 55 (8 e 2515

Ol ¢Sy oligas odlye uia cars sy (b))
08 Sl IVV/E Lo (S olhagad duia cuas g «S ols
9 omaad & Yl dau o 1A 5 e b0 s sl ua

e N

o G il Galatidl) (S S ol g

35S Sl WWVY Jlw 5o 08 3a8aT mlB o al3isaans
porle oS80 s il y (sl slan 31 S gaa o oS
3 ((Sb olhgad assa glaciia Gl (Sady
Jlos 5o Glaslan 4aus IS a3, 5 6UIaS 5 ol pes
S e 53y peddie a3

WY au s L bl ) ju S Sladas o JluS
30 5 hibe € €S 35S ulgi ity ol Al (il L
s VE Sl Ly lony Soaalia 3
Sy Slagas ) odlie i o ) u s YL
a8 Galiaisl

dalllas 050 (slgalKicus H17YE () Lads 3.8a3 ol o
Sl e diia o Glaslan S a5l pols dans
Slagad Auis Curd g oS o sad ke SilhagaS Cpl O
oSilae o a5 L aalllas o) 50 Ll slass (S
Ombo o g b gio aa 5o /N Hlaas Bl asl 5 V/-A
ol 83

ceal oA s 501444 Jle Lo (Irnichw) sas ol
ol T,LS (gl Sloud 5150 SEALw ol sie

s 534S (Jla o0 S e S sma Ghy S Ol o
b Gbslan 5o (Sdhy cdige 5 0SS aaly usa
o g slaialy da yis Hosad 5l el sua 3ol
Ol wls il sl i b liad Slhiale ol (Sas oS
o aladl G g e

Ob—s3 3o ZEV/A 58 8 5 50 (sla 48l Luld) 5
Lo LS b 5 (loa pdlel 51 Gy saasS Jaia g
O ol o s sle N 3 Gl g 8le V Hlae sl Saula
L,y (Saalas ssay pae 5l alb adl g oo 5l
pae LS Hu g solandl 5 Ll slan o bl
o aaly b 55 5aaa3 5 s B (e 4 by
il Ll ey

Ol cosaal L L) o (Dikerson) ¢ g ,Soo
Olel BT 51 aS i€ o Ll (St ol b s
Satl 5 Jae o

S Gl 4 (g8 ) Ly slead saaie LS i

S yu BQ '\A&O‘ Ay e’ "L_‘_u\gla

OalS 55 S ey (Jila 4 sae ol b Cpl b ol
(V)b

Lo bl juaS adas oY Jlow yo bw ST
S90S Ol s aladl (Kany oliueas GSin 55l
Y Ol oS e b GSiiy (,1agSS 0550 L9 (soSpaenad
S ae Cob (S 4SS e Sosme (T ae 5l
ol (LISl Al (5,500 5 (St ol
o yu 4S ulo Glis g olilas ond) (Ko ol yagas
3 ot Ol (0l Lo oSty LB slaola
(V) aewl 80 58 764

a3 ol amoa ilEs 5o Lol slaw SalasT 3
g ol Y gane wiS ad il LS 5 SIS lagas
pae s o Gvinan il pad Hlassa s a5Y cdS )
S olalad o) 50 5o HEULE 55 51 SIS Slagad @b o
900 JSie L T saand 5 (5SS (B ma a3l sl
A ol g

oA alSia Hu 4SS Slagas lel dallle ol o

suss LK G Lgsse (1FY/E)ass sad a3 8 Kk 558

WAL sal /¥ e o jloid / o Jloo

Ol (Kb 3 pole ol8iils dloxs FOV


https://rjms.iums.ac.ir/article-1-308-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-31]

OlSar 5 5aliis, 5 as e SiSa

S g Ol agan 1 Cudlro 452 9 (5113655 Cumdy (pws 2

ancillary in 45 hospitals. Jornal of anesthesia
analogy. 1998: 6(july) : 44-49

(SJ‘AQS:\C.\_:S_LAJ O « L;‘QJL.\‘)Z &..5‘33(5..\.&3.0_/\

38 el GLL (S (Stds asle slEmils (sl slas

ol (St asle ol€LB3Is e e 0SBl (il
,-\O :ua ‘\VVY

9- Sunsieri R. out sourcing on the outs. Journal
of hosp-health-netw. 1999, 5(oct):46-50

10- Wong Ruy., Faulkner Robert., Koepke
George.,etal. Clinical engineering in Brazil
Current status. Jounal Clinical engineering 1991:
10 (mar- Apr): 129 — 130.

11- Dikerson Michell.  Technology
management of medical equipment journal of
clinical engineering, 1992, 17(mar-Apr): 129-
130.

—utige dlas )ty (5,10 (855 G KT Y
V= (8) YA ¢ Sy
13- Irnichew Josseph. Structuring of centers

for economical and equipment office. Journal of
medical biology. 1999 : 17(jan) : 64-74.

Al S0 o S 0, S Ll (S olhagas 5 dals
Jimusg 58) @3 Ve 5o gl 5o PSlslas aiads
ph 0 a8 b usslm ol S el 5la s 5o 2loa
Lol il o pldie w0 53 oo Lgolina s Lo (slgmallas (Sauay
9 oa—and il sa o u ) se ulaad el 5o cules o
Olagad ol and 5 IS e G5 o0 B89 50l
()als LAl B, (S
Lo sla dusa 5 (5 I06SS cuns y o Sl al le
usilos Lol o il s ga s (sula e LLS,) o

il (S5 sLealins srasd 5 s 59 mae 30

&L’w

us—‘:-'_)é L)Iu_)j_o-‘-\gul_o_)d\ggh_ﬁ-‘q_} C;J‘)J—\
Ls::l—o‘)d CA[—QA’A 6:)L4.u L.t:\.e_} ‘)L.\:‘\A.A.u f‘uS.&_}:} C)‘H%:l”
AYVo ‘JJ‘J K] QLA‘)J CA:S\S‘._A.A k:)“)Llj.I::ll ¢LG_.|l:\_4.uJLA;\:$JJ
Ly

5 il sleidlre Lol amal) ( Slhan Y
Q‘Jm‘ ‘JJ‘ %h’ 4“@‘:&5‘4)“&.& GLAJJ‘..Q‘:H.U‘ K] (_’;:LGJJ

AYY igm ATV Gl i g ale
3- kendal st., frieens Ja., stemple Jo. , etal.
Flexibility program schedu ling of preventive
management  biomedical instrument  of
technology. Jornal of clinical engineering. 1993:
26 (mar _ Apr):25-28
4- Walsh timothy. Total quality management,
the ISO 9002 protocol. And reonditioned
Diagnostic imagine Equeipment proceding of
National Froum ,1996: pp : 173 - 177
5- hosper kurtjr. Generalized maintanace
responsibilities journal engrneering.1992 16
(may - jun) : 202-204
oS sy (o e (gaaa
S asle sy Sl slelilan (Sid oligas
oY im ATV Jl ol

7- Kumar V. , Gabby M., Silver T., etal. A
random survey of anesthesia machines and

FOY Ol ul (S iy lo,lr. 2l dxo

WAL b /Pe o )loid / oo Jlw


https://rjms.iums.ac.ir/article-1-308-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-12-31]

O 5 52,5 pare S S g Ol jagan Sl o 450 9 (6113655 Cumdy (pws 2

A SURVAY OF MAINTENANCE AND COST OF MEDICAL EQUIPMENT IN HOSPITALS
ASSOCIATED OF IRAN UNIVERSITY OF MEDICAL SCIENCES AND HEALTH
SERVICES(2000-2001)

1 i i il
*M. Noori Tajer, Ph.D  F. Dabaghi, Ph.D R. Mohamadi, Ph.D H. Haghani, Ms

ABSTRACT

Medical equipment play an important role in the diagnosis, treatment and education of medical affairs. Each year a
noteworthy volume of medical sets and equipments in hospitals become obsolete due to technical defects and lose
their efficiency in a way that major parts of hospitals’ expenses are allocated for the supply, service and repair of
this equipment. The outcome of such expenses are, finally, a gigantic scientific and economic losses that are
imposed on the State’s health care and medical treatment. Present research is a cross sectional study for
investigation of maintenance ,service and care expenses of medical equipment of hospitals affiliated to Iran
University of Medical Sciences. For this purpose, 284 cases of classified sampling regarding equipment and sets of
affiliated hospitals with more than 5-year operational history were investigated. The means for preparing and
compiling relevant data and information constituted an inquiry form which was distributed and completed by person
in charge of inquiry and was used for analysis of the obtained information from descriptive and deductive statistics,
as well as one-way variant analysis and Spirman coordinating coefficient. The results of the research showed that
almost 60% of medical equipment of these hospitals had not at all been controlled or evaluated by the personnel of
medical units and at none of the investigated hospitals there existed an engineering maintenance medical unit. In
this research work the up-keep and maintenance of medical equipment relates to supply, repair and technical
training of the sets and ,on the whole, medical equipment of the studied hospitals had fairly a proper standard as
follows: Repair service and maintenance: 29.6%, Supply of equipment: 26.1%, Educational and training aspects:
14.1 %. The variant analysis, too, showed that the average achieved points of the situation in which supply, repair
and training of medical equipment were performed does not differ so much statistically when looked at it from
international standards point of view. Almost 24% of the total amount of the hospitals’ budget are allocated for
incurred expenses of supply, repair and technical training of medical equipment. On the average, the situation in
which medical equipment of studied hospitals caused extra costs showed 74.6 % improper balance. Proportionate
relation between supply and cost (r=0.35 and p<0.005) and between repair and cost (r = 0.15 and p<0.001) and
between technical training and costs of medical equipment (p<0.000 and r=0.35), too, showed that there existed a
meaningful relation between them. The overall outcome and result of this research work testifies to the fact that
there exist lack of a proper planning system for the supply, repair, maintenance, technical training and the incurred
costs of available medical equipment at Iran University of Medical Sciences and Health Services.

Key Words: 1) Status of maintenance of medical equipment 2) Status of repair of medical equiment.

3)Status of supply medical equipment 4) Cost of care of medical equipment.
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