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ABSTRACT

Introduction and purpose: Magnetic resonance imaging (MRI) plays an
important role in the treatment process. However, MRI scanners are costly for
health centers to purchase and maintain, and for patients to use. This study aimed
to determine the appropriateness of MRI services provided in Chamran Hospital of
Shiraz and the cost of inappropriate MRI services to reduce unnecessary MRI use.
Methods: This cross-sectional study was done in March 2015. The data
regarding MRI services were collected from the hospital information system
according to region and type of MRI though census sampling. To estimate the
cost of unnecessary MRI services the report of Vice Chancellery for Clinical
Affairs in 2013 was used. Chi-square test was performed using SPSS version 20.
Results: During this period, 2105 cases of MRI use were reported, 24% of which
showed normal results. The cost of unnecessary MRI services was estimated at
609180000 rials. Moreover, a significant relationship was observed between type
of MRI and normal and abnormal results.

Conclusion: Given the high costs of MRI services for both patients and insurance
companies, identifying the factors affecting the improper use of these services
can prevent the increasing use of this service and might lead to its more efficient

application.

Keywords: Diagnostic services, Hospital, Imaging, Unnecessary MRI

P> Citation: Sadeghi A, Keshavarz KH, Ahmadzadeh MS, Yousefi A. Survey of Appropriate Use of Magnetic Resonance Imaging
Services Provided in Shahid Chamran Hospital of Shiraz. Journal of Health Research in Community. Autumn 2015;1(3): 33-40.



axols yu C1oMew SULENT dlas

JHRC

93 Mo

1]y JL» 39 )V”‘b QVM g Ol ylow 38 ol &1yl MRI Gkus EETY ggoaﬁ» Q‘jﬁ& eIy

oS

S0 S OT eSS 5 s 5 4 5 0355 VL ey sl 3 )5 MRI plonil Cnl s 457 L 3D § Aok
ol IMRI oot 05 32 st Ol s oy o s b anllas 03l plows g1 0T Sleslisist 4ty 50 05 VL 5
uu;wn{t;;;Jf(@\sa;aﬁ,;;W\s,a651964,:3,1,6%,@;),@,),,3otﬁwou,uﬁ);
ga5 SN (655 0 b CBMRI S 2alS g 53 0l g6 ool Db

Sleds gadS (eS| 6”T@? S il o abie oy O gons anlllas ool DT 89
5304 Ol slos MRI s 51 VAT il 53 0hlacs 6l MRI g 5 5 46 oS85 4 okl MRI
..umu;,AwaJu);ou);u}t,uU;,)t)fjl‘@}m,uju,u.;),Tﬁélﬂ,,@;é}m@wﬂ
b &5 o g4 5205 35 50 (XT) (657 ) gulzes (3 30 5T dles 5SPSS 20 LT bl 5L bsesls s g 55
3147 5 @YY 20 (il Line ;g MRI oot 51487 (651,31 IS¢ Slay (g0 3 ol 53 315 OLis Laasil, Hlvdidly
3 A s 3 i o 2 0T 5o ;3 V8 5 a5 (st (6115 OT o3 YF coliplonil (MR IS
Jb 5 sMRI C_,;QﬁL;)IAWL;Akf\).M:)}TJ{JLJ?AVV~~~ 39l VAV Ldul j> 2xda 08 35050
Adodalin 05 o dbe ;8

L Ol e 35T om 3505 4ot 2 o 3 ol 2 o0 45 MRI ot 18w (slaat 3o 4y o 55 L 1 o
6,8 sl 5 g (e g g 55 Sl ol 3l 36 5 sl oxlizad s IS 3 Julse plalis
a5 AW WOT Sleslazal 2ol 53!

3,0 s MRIC gadeis Dladst (6515 5 51 3e2 (Ol jlas 2GS OlodS”

" sne Felo iyl
sl s s

Vo3l jden) Slsld) 4y age
¥ L

VTG PN ER GOV VRV R C 3 P PE e F
ols “;w,- @L)E)U:U o pde s aSzsls 4@\&)\)
Sl St S e

5 Cepde 0aSzils weod sl U; ool Y
o et (St o she otdls Sty Slspdb)
ol

Sl alig Claas Gy e 655 il Y
r,l.: ols ‘ui““/i @'L.JE)U:\ PRSEY saSisls

Aol ol et (Sa

)8 sl gy 5o (Bolo )3 gl San by 553

S a8zl o Sl ys rilag Sleds oy el
St (S pske o&als (K2 Slopdbl

Rt
Email: Sadeghil19@gmail.com

AF/2/V0 228l 55 b
AF/A/Y itk gl

Lgd Olnyloss 3 oiaily) MRI leus 035 et Qliaa gy Lo e (s ¢OIL age sl iaesl €5 us 5o5MS il (sne Bilo MR |

FYF e VAYAF oL camalr 53 ConDlw Sl aloes WA Lo 3 1,08 Ol jar

Sans 4 ol Aad )l pdeiS I &S 0l ea (MRI) Aonas
oslitnl O 5 ol b Sg) SO MRI LA Jslize V4A oais y Sy slagsts i eslitel Ll cladle s

Tl s 65 Sl jl eslinal L oS Sl O sla gy )
o g (Sdmsd bl (Il IS Gk S s el
o MR wlis gla(s3 4585 [Y] 48 o 8 O 31 (sobm

o3liul ol 2Bl Sld 5 Sadar iy bagssley Oloys

bl Slas) olsppsas V] Al e S

PPfe P oylad ) 550 VFUE Sl (Sloaisle (b psle 5ISil nublig suSiily drola o oMl lisins 4as



YO/ u/J[Sa.AJ (5._\;i:).n o—EJLA JJJJ‘

w‘ogwué)jtéd|dﬁfdju\fjJ}ANUJ}))U’.&JL)'\
o s 5 Caadst QS GI o b 3l W Lol o g
ol 33 JSia ol 47 550 Dladst nl S35 8 5 %300
ol 53 VY] Sl 0aT 345 5 4 dmw 5 Il 3 Slay 5287 5
WL S5 ey SsHalS 4 S Lo 5L8 ol 35050 )
Se 9 ol S eslaal s JL..:: @L:. Sguge Syse 43 LgJ..a\}..': 9
céﬁ};LS)‘Jﬁﬁ}.pJb}‘&ﬁobu&»‘;ﬁ‘jﬁc})&&‘:[“‘]J‘)‘..U
L;jj.‘}ﬁ:Qfsjlsjﬂjﬁdghuijjj\wﬁ\“—m «Lilosls
Jé)}bm‘[\fc\a]@|02yd)jﬂﬁ9A.S@)lfﬂ&%}&:g_
Slodst 1 o ;5 Y0 48" Sl ok 31 Yo VY Jlo 3 Kl s
[\9] C_Mﬂ‘ ab}.: Lg)jjpj:c Q‘)Lq.;.’ Ls‘J" cMRI 6”"5‘("”\
as5a 059 YU Obeys Al 3,5 MRI (al>u\ Con| J._J;du'
w3p 038 Vb ramen 5 S1e 6l MRE (651465 5 & &
Sy Sudgdos & a5 L s Ollay sl OT 1 ealinal
o..\..fed\ﬂﬂMRIQb&dbﬁé)jjéup).a}):d;gb)y
S 0b 55T 2 5 5 ed O ez g Ol Lo 53 0s] I MRI
bl Lol Cawdsm a gl @ Ol los  odds)ly glay 5o
Syl alS S 53 Ol Jeol Sledb Sl eslizal L o8 8

a5 SN (659,00 8 SWMRI
O s

St 2l g i o g 3t Sl ol
olig YV 0 (aLc.J J.al.& Soleds SRy A agh Lg)baT
olo Ll 3 3l ot O oz gl Ol lay & oS amar s Ol Loy
AL o MRI Gleust 230 55 5 ghatess VYAV
oy 2 LS sy gl b Gases aeliin ; iags Sl

U’"J-U’:'A)}-'- rbu\ Ls‘j r)y Sled| C‘W‘jd‘)‘.ﬁf a.«\ﬁ)ﬂ

=g {rIOJLa.‘f/ A 89 Nr9é _):A:uéuubd.r_)La L’SJ/_)::’AJJC LA

Sl SIS 0313 Ol s Ll Sl
JLOLS (sopee S gl osll Jsba Wl e chnen
Gy Sl b 5l o Sl a5 3L
D] s jatis 5 o Slel sl Joa e (lags 4555
Lo 3L MRT dsle ()13 5 5 gond (g4 o (slas sl 1 oslazu
b (slay 528 o il o o 5 BB Slasle 5 Ll (Lo wbie
Sy sdoms b b ol al 55 gz b oy &l LT
b ysiS™ ol )2 BERCCMI ol ] Azen 55, Sl 2
ol g e (gl Al 3005 &S Sl eslital il
T I T g P B T R TR
5 mle 0o s gdoee 5 lag ks ) YL LS ar 5
dlox 5l (6 ls Mo ST 393 9 4 ol LOT 51 aslial
03 [0] Gl ol Oloys 5 Cbldg (sbaan o d S i 2ol 53!
Aapllss hgs Sl eslinal b (g55l8 5555 51 J8 bay 5387 ol i
358 Same & Camd Somlu 9 S35 L Sl (g5l oL 5
3gden pBl 5 oy 2 LOT Sl eslitul o g 5 it (slas sl
171 255 oslinul digy sty 352 50 mlin 51 Ol > 53 6
SIS a5 padels Slos Sl eslizul o0l &5 )
Sl aoilir (el a5l el sbe YU e
daly 55 2L S K 15 eslinul 340 45, o MRI
S Sl 31 V] L,5T 0 55 4 Bl dp e b
Sledst ool Ay Jl= 55 Co w4 Olo s 9 bl Cmis s
Olokst 45,8 ol 1Al 0 o 08l 5 A8l oo it
ol g Slys Cleds gaupa alS (6l ol Olsea |
S LY o S 3 (SO s [AQ] w3 o Sl kS
o et sl adls Slize d> pl b MRI sud Esly
5 S o Iy (5 ey b Olabl ey 401 5 Sl (5o
lakasly [Vo] 5,10 Blhae Lis ab iy (sla)y 5487 53 ands oyl
0T Sheslizul 5 (5515 52 i mls 03 52 o wd 55 o Fo5)

el Ol plas (61 mlin 4 ete ESKE gl [VV] 505 55

Slags 0uSiiils irola o codlew SlEadnT dlas



\yay dl—-—u o9 ‘)b;u-l'a ub-&% .A:s.q.a.’b u‘_"s.a.u‘)l.m__u o9 ad.alﬁb‘ MRI &losa 0882 U.a.alin L)‘):."" (2 /N

AL o ()13 5 38 4L 055 sk 8 (bS8 Sl s

Ok lay HIS s 51 2055 ol 53 55 25 50 SAeDIb alas

LT Jjle s 3l eslizal b Juol (glaesls N o3l ear

Sab oo daly ond g (X 53-8 05057 5 SPSS 20
W23 8 513 Jdos 54 25 3550 MRI § 55 5 olliplonil MRI

Olays Sislae Lol 5 eaysa s Jbo Ll sl S

s liplel S I opl g &S A eslial VYAY Jlu s

el 0 #5151 O Calizes 15 e SSE 4 MRI glaas 5o
a4l

Ao g 3131 IS Faore 03 ARy slaasl 4 4 g L

N3 eslizal 3550 5 4 ATl L oY Sla S5l) 5 S sta
siplol MRI (5456 s MRI ¢ 55 Jals asliiow s ol 23 8
il o3 edkiplosl GBMRI ¢l ol ol 2ash 55 3
33 0 gl gy Jolt 238 5 aalllan 3 30 Ol
st bgynsysm 93 5(G5 05WL 5 G5 054 )MRI ¢ 55
plsil Olads Sl (pioean 5 g (GoF b Gy 0sb) s
Calien 5 S5 0 0T 03 Jo 5 5 Jle 5 gl s MRI
St 103 ) el o K 38 g 0o 515 e Jolis O
osTpar 5 Z8lss Sl dn s 8 Cd aylse ple 5 (S5
Il GWMRI ets 1 b (saaliin 5 bl cab s 0 Sl
o3 SBMRI 1 ) shie s 5,18 5 pnd ¢S 4 Jla 5 8 5
3035 b L 4 Ol 6l OT gl 8 GWMRI oy

VPR Yo olo Sl )3 (gutiio pu: 35190 i 3 9 O Ciliien g>l95 S5 4 43,5 plowil SBMRI 3103 5 Slsl 5 1) U

aiin i sMRI 4 50

Jbo 5 slaMRI sl

Je i pué MRI slass

(20,3) MRI slaes

MRI g5

O >l

(Jb) (30,3) (20,3)
YPFIS A A-(19) YSYAY) 4FY(AQ) GF 034
FOARSAA - Y- (o) AY(Y0) NYOY) 3,5 09a/b ”::?;”:j
YV4-aY-Y- YV -(re) ABF(A-) V- 5FB-) Js
\-AQ4F.TF 1F(r5) \$5(5F) Y5 (OA) BP0
OVFYFYY. ¥a(1A) Vav(YY) VAY(FY) 3,5 09/l e
VSSPYAT . F 17Ya(re) FYF(VY) FOY(YY) Js
NYIIION AA(TY) YYA(YY) ¥15(3A) G5 09
105540V \OF) S(AS) ) 35 09/l sl
XPERZIIY: AS(YA) YPE(YY) ¥re(o) Js
INZRISE ¥(Y) oY) YA(\V/A) 8o 09N/l o
FEVIY-f- Y (AD) F(10) YAQ/Y) 35 09/l edomd 0%
YF..vas FE(ME) AY(55) \YE(5Y) BP0
08 >l b
YVEOaSA VAYE) 05 (v$) VE(EY) 35 09/l 5 Jeolin Jali)
FiFsYst SY(FY) VYA Yoo Js (laplat o
5 A YV (YF) VOAA(YS) NV00-0) Gy o9/ bosy o

202 3255 093 MRI 3L 0o jod 23b00 32055 4 W0 45 63,190 03 (g 128b 00 s () 1 Olojp ooliusl G20 35 090 /L 1 ghiio

e plouil 45 0T (59,

PPfe P oylad ) 550 VFUE Sl (Sloaisle (b psle 5ISil nublig suSiily drola o oMl lisins 4as



YV oLKas 5 saie FBoba 535!

MRI g55 5 031 >l95 bl 93-S 0g0)T s ¥ Ugax

(82055 092/b 9 2055 O9N)

, MRI ¢y

R G5 O9d 0N =g
d G205 0sM/b ooy 09y

4y vs. JER

y ¥is il

Y afy (oS 9 Cabige93,5 ) epalansl

AR YA bt 8AE

YA . o

v s AR Jelie Jold) ilse ol

(lﬂfbﬁl

N olalae mhae 50 (@5T 4 s b pue s2-lS
(Y oyled Jgd) ol

Sholew A 3l LS 93-S O30 @\15 RN

b 35lsn e 5 (80 b ged 0de cplal 515 e MRI o

Sl (Gsy 5 O/ 5 oy F Os) MRI g5 5 Llosls plosil

(X" =0Y0/#) odiiamlos 93-S aS | 2= €315 3 = 5 (5 yI5Lims

Solstan o 50 (305T amys b s 53-8 51 5,5

.(Y’a)l.w: d)v\’) &:Mﬂ"/'\
¢ . .
&S dmis 9 S

MRI Sledss §5 55 (o2ie Ol g i oo b S g5 ool

1255 ol 0T gl 035 s b 5 Ja s Gy b Sl el
@p\pbgéﬁf}*ﬁ&d%ubowwb@w

DI 5 ks andllas b bl on o 035 (oS5 oy 0035)
Loy e odi g ou GMRI o i OUT eyl 53 Lib o
35 SYsb 125,68 4 M ks Gl oS el o
SYsb lasyn,wS b el Sl O3y 5L Ll &S
5 S Sl Gb W] il 5550 cpl GRIB1 5 s

=g {rIOJLa.‘f/ A 89 Nr9é _):A:uéwubd.r_)La L’SJ/_)::’AJJC LA

MRI g5 5 03 >lg 4ul) 93-1S 00T gl ¥ Jgo

(0392 Jopipet 9 o )
ghe _ MRIgS S35 ol
eolbline gloiue  Jls
Yoo e
YrE A4 9l
Aot " (oS 9 Cudng03,5) cpalowsl
e i Ye Fdomd 00d
Yo ¥ oS
YA $Y  (aplssl ;K05 5 Joolie Jold) 5,190 sl

S Wdg L& YN0 Sl ol opl ;5 MRI Gleds 5l ods
bl Glcand 4 by s MRI Slbeds sla g 0w o i
5 (o3 00) 3550 Vo9F slaw 4 (S 5 Sty 035)
VYD 2550 YA Sl 4 b5 ode 4 b gy o 5 25 (0 faS
Sy (Ao s

sl codkbplil GWMRI S 51 47 513 0L gl riomen
3558 YOM slaws 5 Jbe j (games glyls (Apys YF) 5550 DIV
35 Ok Sl (oreb e b b8 s Gls (Ap )5 VF)
B T P CET I Ep S P
sde (54U 3 okbplnil SWMRI s el 55 (185 0L
St o e (Ao 53 AD) 3550 YF L (Gos 5 05L) 5d g
Ly e s donss o S oK b GWMRI 555 115 1, Je
Wil (Ao ys V) 5550 W L

Silee 5l AU slaaya & sls Ol baasl pioeen
FrAVA e 350 YAV Wil 53 MRI (e i 8) odiie 2
) oyl Jgte) i 5,57 UL,

S Shilew w305 Ol 53-8 0505 zb
plmt ) 5l 5m b5 (&0 3850 0 ¢l ¢ 515 e MRI
Solsbas D3l (03 Jlejie 5 Jlo ) MRI g5 5 Lilosls

j.'f)}: (XY=/\O/?‘~) aJ.&A.:.wl:u ):—6\5 ny ‘jf' Eb)‘: S>3

Slags 0uSiily caroln o oMl lEidng aas

Crey.



\yay dl—-—u o9 ‘)b;u-'b ub-&% .A:s.q.a.'b uLL.uJLA;s.s o9 ad.fbﬁb‘ MRI &loaa 0882 U_u::sln L)‘):."" (2 /YA

e Ol Calies Olallls o S Hshbilen )L s Lo
o alite Calidee Sladlae 55 (6)9 0 8 3yl 50 Ol jee das
Sl & Sl (5,8 8 35)sn Lo addllae 5 o oyl 1S
el ot 318 xhy o plowil Sl

silsn 5l AU laay e o 3l Ol Lol adls ks
¢S 3 MRI Sleast &l 58 0 ¢S s MRI (645 06 08
238 ol e b A8k by PO e Gl
Sl g i 4 by VISl IS o
D03 mle Coenl 5 5508 @ ar L 65T A dal B foad
L g MRI 3 55 i S35 Al Ol)s 5 Sl
5,8 e 08 5,

Loy dm ol @ 35 Saalllan 5 55 OLa 5 i
(S 5 aslee Jud 5l (Routin screening) o4 s 5J§JLJ:— ny
b anglie 53 6 e (Sla ool et g (SIS 30, 5 ESR
A 3550 55 03 8 Iy (54 38 5 Sl 452+ /) gols MRI
I sl Y5 7Y00 e SUMRI plonil b oust

MRI & Jhles oo opu &5 sl 0L El oeores
ol ol 15 3,30 ol 5 K €58 gm0 ol 515 ¢ 5m
O3/l 5 Gy 0ok b 5 035 Jbsine 5 L) MRI ¢ 5
Gy b Sl 0¥ &S )b sy olobae Do (G5
N gsesr ol e (15 5o adgl Olilee el O,
Oa 5 Sy gz 53 53,8 L5 g 3y 50 Gmaatuie il
3,8 1 e g 4 s () g o

Slp s adae Y5 (sl ol ool 0556 &7 lidons
[YF] Wlos S7 )18 padeits Slods 1 oslizal 153l
M IRl (et GG 0 Sy (S
23 085 58, s MR Slodst 4y (g 2> o 5 231,
[YF-Ya&les ol o LY REISS Iy W slols skwl
Sy ool gellae @l 5 5 Shse Sl b

s a4 a5 b Sladst ol 3l eslizal (a5 51 6,8 oo

s OT 31 day 5 L 9l manaie O Ses 5 Silds
[VANA] wzsls 1) MRI 5 20 Ol o i oliasl 5 e
OV Jloj g4 lyls GBMRI Ol ol (candlas s
3ylen 3 o0l Ol ol &S 54 (Aoys YF) 5,4
LOT o 5 & il MR oatie ;3 Olas b (555,00 8
5 Ll o3 5 Jeolis OT 31 dm 5 b 4ms ode SWMRI
ol 5 S s o8 S e SIS e e
Slp Sy 5 s 15 o) Sl 2 dilS o
AL e sl

Ao g3V odisls Olis s Jiagh 5o 55 OLISKes 5 ek
03 51 ol AKESNS Dlinsloy &5 )3 48 5 plonil (SBMRI
MRI Y+ I & 95 5 613 MRIYS 1 & 4w 457 (6 sba ¢l
55 0L 5 Soslaw [IV] Wiz g comliol (6,087 Sl a8 O g
bl GLMRI plos s Sl ey 4 ol @ 3 5 Ao 53
Qo3 VA o ol 514 039 (S50 0 Ao )3 WY a S
Sl 039 333,68 (Gl Aoy FIA 5 550 e Sllae gl
et MRI o3lizal 0 e o7 513 05 Kia sy onl gl oman
D305 0Las OLen 5 o a8 Iy Y0 ] sl 03 5 05151
O 5 m okl 5 55 GMRI I s j3Ar 5 9d> oS
s f 0l 035 Jbs 5 (G (1)1 0353 o 4 Vs Ol by 61
,.ac;ju:,\M,u.ajla;q.[ﬂ]sﬁ@rb)uﬁéjbﬂﬂ,@@u
Sarale 53 Sols Jdsay (659,008 5 o.,\.i(al?..sl sWMRI &
Blsn (B 03 Bl e s s )l g $Kln 5 e
SN a5 pamaie oSGy Hsh b &S5 ) S
MRIQ,\?.;UW{45@%“;&\,@,;,‘&,;\»@
Sl al B (M W15 on 05 o0 sl Olles 2
Ol 51 (b Slolan 5 85 Jlo 58 By o Jaiey sy
AN o5, s 2,5l 5m Ol 5 or 250 plamil (6 b L35 L
.ol

)b M JJ‘JJL':.«-" ML:LWLZG b)‘v\.’\.lw‘ J}v\:’ Lv .]9\.:)‘ )J

PPfe P oylad ) 550 VFUE Sl (Sloaisle (b psle 5ISil nublig suSiily drola o oMl lisins 4as



VA OLKas 5 ss5e (Bola L3

@‘5)45

Oyl MRI 2y fow 3 51 iils oo p3Y 5 5 s Oliies
DGl 355 Golas 5 Ddelus b &S It gd Oler Al

..u,_us;\;,,\sbi.:;‘,\;U,Trﬁtgl,&”ﬂwu@r\,ﬁ\
References

1. Bridges JF, Jones C. Patient-based health technology
assessment: a vision of the future. Int J Technol
Assess Health Care 2007; 23(1):30-35.

2. Shabiri E, Saeedi H, Keyhanshkouh J, Rezaci M. MRI
imaging results in patients with low back pain and
radiculopathy and their relationship to demographic
characters. J Kermanshah Univ Med Sci 2010;
14(2):119-124 (Persian).

3. Palesh M, Tishelman C, Fredrikson S, Jamshidi H,
Tomson G, Emami A. We noticed that suddenly the
country has become full of MRI. Policy makers’
views on diffusion and use of health technologies in
Iran. Health Res Policy Syst 2010; 8:9.

4. Palesh M, Fredrikson S, Jamshidi H, Tomson G,
Petzold M. How is magnetic resonance imaging
used in Iran? Int J Technol Assess Health Care 2008;
24(4):452-458.

5. Levinson DR. Department of Health and Human
Services Office of Inspector General. Hospital
incident reporting systems do not capture most
patient harm; 2012.

6. Mokhtari Payam M, Aye MR, Mobinizadeh M,
Manavi S. Safety and diagnostic performance of dual-
source CT scan in comparison with single source CT
scan and conventional angiography in coronary heart
diseases. Hospital 2010; 9(1):25-32 (Persian).

7. Sodickson A, Baeyens PF, Andriole KP, Prevedello
LM, Nawfel RD, Hanson R, et al. Recurrent CT,
cumulative radiation exposure, and associated
radiation-induced cancer risks from CT of adults.
Radiology 2009; 251(1):175-184.

8. Mitchell JM. Utilization trends for advanced imaging
procedures: evidence from individuals with private
insurance coverage in California. Med Care 2008;

sty 0557 o0 305 dam o2 5 e b & OT (S S
o) 3 ol 5 calinl goslial 3 IS 51 Jol e 548 o0
S Col 5L 6t Olalllas ol by 65 87 Sluls 1) Sl
S5 Jolse s MRI Cleas 1 (gdies g 2531 oY Ll g

46(5):460-466.

9. Lee SI, Saokar A, Dreyer KJ, Weilburg JB, Thrall
JH, Hahn PF. Does radiologist recommendation for
follow-up with the same imaging modality contribute
substantially to high-cost imaging volume? Radiology
2007; 242(3):857-864.

10. Eddy K, Ednie A, Connell C, Eddy R, Eaton K,
Mathieson J. Appropriate use of CT and MRI in
British Columbia. BCMJ 2013; 55:22€5.

11. Hendee WR, Becker GJ, Borgestede JP, Bosma
J, Casarella WJ, Erickson BA, et al. Addressing
overutilization in medical imaging. Radiology 2010;
257(1):240-245.

12. Garber A. Can technology assessment control health
spending? Health Aff (Millwood) 1994; 13(3):115-126.

13.Sari AA, Nejat S, Mobinizadeh MR, Khabiri R.
Estimated of the cost of MRI 3 Tesla MRI 1.5 Tesla in
Iran, for the purpose of comparison. Sci J Kurdistan
Univ Med Sci 2012; 17(1):71-81 (Persian).

14.Picano E. Informed consent and communication
of risk from radiological and nuclear medicine
examinations: how to escape from a communication
inferno. BMJ 2004; 329(7470):849-851.

15.Brenner DJ, Hall EJ. Computed tomography--an
increasing source of radiation exposure. N Engl J
Med 2007; 357(22):2277-2284.

16.Flynn TW, Smith B, Chou R. Appropriate use of
diagnostic imaging in low back pain: a reminder that

unnecessary imaging may do as much harm as good.
J Orthop Sports Phys Ther 2011; 41(11):838-846.

17. Oikarinen H, Karttunen A, Padkko E, Tervonen O.
Survey of inappropriate use of magnetic resonance
imaging. Insights Imaging 2013; 4(5):729-733.

=gy OJLa.i/ A S 94 Nr9é _):l:iéuubd.r_)La L’SJ/_):: ’AJJC GKJL;/.J :Ca.sf//..w a..ﬁ:.i/..y f‘L!.oL.: o C-I-O)Lw CJLE:A.Q::.T 4.[;0



\yay dl—-—u o9 ‘)b;u-'b ub-&% .A:s.q.a."b u‘_"s.a.u‘)l.a:‘s.s o9 ad.fbﬁb‘ MRI &losa 0882 U_a.a:si.n L)‘):."" s /&~

18. Karimi S, Rezaei F, Kordi A. Utilization of magnetic
resonance imaging in patient covered by Isfahan
health care insurance, Iran. Director General 2013;
9(7):1146-1151 (Persian).

19. Sedaghat M, Rashidian A, Hoseini SD. Is lumbosacral
MRI in complementary health insured patients,
requested based on scientific guidelines? Tehran Univ
Med Sci 2013; 71(6):382-388.

20.Saadat S, Ghodsi SM, Firouznia K, Etminan M,
Goudarzi K, Naieni KH. Overuse or underuse of MRI
scanners in private radiology centres in Tehran. Int
J Technol Assess Health Care 2008; 24(3):277-281.

21. Barzin M, Alaee A, Jooibari SG. MRI findings in patients
with headache referred to Imam Khomeini Hospital, Sari,
Iran, from October 2007 to February 2009. J] Mazand
Univ Medical Sci 2009; 20(75):65-69 (Persian).

22.Joines JD, McNutt RA, Carey TS, Deyo RA, Rouhani
R. Finding cancer in primary care outpatients with
low back pain: a comparison of diagnostic strategies.
J Gen Intern Med 2001; 16(1):14-23.

23.Levin DC, Rao VM. Turf wars in radiology: other
causes of overutilization and what can be done about
it. J Am Coll Radiol 2004; 1(5):317-321.

24. Chrysanthopoulou A, Kalogeropoulos A, Terzis G,
Georgiopoulou V, Kyriopoulos J, Siablis D, et al.
Trends and future needs in clinical radiology: insights
from an academic medical center. Health Policy
2007; 80(1):194-201.

25.Khorasani E, Keyvanara M, Karimi S, Jazi MJ. Views
of health system experts on macro factors of induced
demand. Int J Prev Med 2014; 5(10):1286-1298.

26.Forman HP. MRI and CT imaging: how fast can
reimbursement be cut?. AJR Am J Roentgenol 2006;
187(3):601-602.

27.Baker L, Birnbaum H, Geppert J, Mishol D, Moyneur
E. The relationship between technology availability
and health care spending. Health Aff (Millwood)
2003; Suppl Web Exclusives:W3-537-551.

28.Bremberg S, Nilstun T. Justifications of physicians’
choice of action. Scand J Prim Health Care 2005;
23(2):102-108.

29.Espeland A, Baerheim A. Factors affecting general
practitioners’ decisions about plain radiography for
back pain: implications for classification of guideline
barriers--a qualitative study. BMC Health Serv Res
2003; 3(1):8-18.

PPfe P oylad ) 550 VFUE Sl (Sloaisle (b psle 5ISil nublig suSiily drola o oMl lisins 4as



