Systematic Review

The Iranian Journal of Health Insurance | Volume 5, Issue 3, Autumn 2022 | Pages: 182-191 @ journal.ihio.gov.ir

Imaging Administration: Evidence Related to
Existing Causes and Solutions

Mehrak Pourmotahari' MA, Soad Mahfoozpour''™ PhD, Shaghayegh Vahdat' PhD, Irvan Masoudi Asl"*"> PhD

' Department of Health Services Administration, South Tehran Branch, Islamic Azad University, Tehran, Iran
2 Department of Healthcare Services Management, School of Health Management & Information Sciences Iran University of Medical
Sciences, Tehran, Iran

*Correspondence to: Soad Mahfoozpour, Email: smahfoozpour@yahoo.com

Received: August 29, 2022 Revised: October 9, 2022 Accepted: October 24, 2022 Online Published: November 21, 2022

Abstract

Introduction: Diagnostic and therapeutic services are the biggest source of health spending and therefore
have high potential for expense control. The present study aims to examine the appropriateness extent of
administration of imaging services and identify the possible causes of the excessive administration of these
services and provide corrective solutions in this area.

Methods: The present study was implemented using a systematic review method. International databases
(Elsevier, PubMed, Scopus and Web of Science) and National (SID, Magiran and IranianMedex) were
searched. The Google Scholar database was also searched. International database search was performed
using different combinations of Diagnostic Imaging/Radiology, Medical Imaging, CT-Scan, MRI, Rational
Consumption, Appropriated, Imaging, Health Service Misuse/Medical Overuse and Services Utilization. The
search was also selected at the time of 1990 and November 2021. The quality of the identified studies was
evaluated using the Strobe checklist.

Results: Out of 605 studies identified in the first phase of the search, 22 had the study requirements. All
studies have pointed to the unnecessary part of most of the prescribed services and have mentioned various
reasons (21 to 76 %). The high rate of unnecessary imaging services have been attributed to various factors,
including supplementary insurance coverage, lack of learning of physicians, and patient references to various
physicians. The most important corrective strategies include physicians training and creating a powerful
monitoring and evaluation system.

Conclusion: The unnecessary use of freight health services is on the health system, insurer organizations,
health services centers and insurers. It should be noted that this is not limited to Iran, and many high-income
countries whose health system has high regulatory power is also facing this problem.
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Highlights

1. Continuous training and monitoring of prescription patterns is one of the most important ways to increase imaging services by general
practitioners and orthopedic specialists.

2. Given the unnecessary use of imaging services around the world, creating a proper framework and pattern for benefiting from these services
will play an important role in managing the health sector.

Citation:
Pourmotahari M, Mahfoozpour S, Vahdat S, Masoudi Asl 1. Evaluation of the amount of appropriate medical imaging administration: Evidence related to existing causes
and solutions. Iran J Health Insur. 2022;5(3):182-91.

Copyright © 2022 The Author(s); Published by National Center for Health Insurance Research. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

LAY


mailto:smahfoozpour@yahoo.com
hhttps://orcid.org/0000-0003-0178-679X
https://orcid.org/0000-0002-0389-9571

Saoplhs 59 0 8o

@ journal.ihio.gov.ir VAN GAAY Glades [ VP 3l o oladd B 0 90 | Ol Caedles dass it 950 — ool doliliad

LSS 1 (610 3 el Slous e 4091 (i oyl (2L ) ]
S92 g0 sl B0y 9 Je b b po ulgl

PhD " Lol (g5gumo 33lg ! PhD 'wasg 39 liis PhD ™ yg3 b gamo Slaws MA ' g secbro 99 S yo0

Oyl ey e sadl 13T ol8ils cgizm 05 9lg o Sleyd g (Srblogy Sleas g ke 09,5
Ol ety eyl ! (S pole olKiils ( Sy (Slas, oMol 5 o e 0aSzils ¢ gloyd g (Stilags Slads g o 09,5 "

smahfoozpour@yah00.com : g xSl cany 95 Lgases dlan 1] gl 00t g5

VE VA e T Ll VE VALY 1y VEVVNY s VEe /o f1Y redl yo

b iy ol 5l gyle S8 (sl (Vb el aomis 50 5 Caadlos e 0,540 50 g (S (Gloyd 9 (garidd Slons doudio
2 el sl Bl ailjf g Sleas (ul x5l s oo il Jle olwlid (5)l0 2 pgadl Slosd 529285 (39n paThe Gl ()2 S0
2 plodl 09>

ke «(Web of Science  Elsevier« PubMed¢ Scopus)  JLoJl 'y ool (slooll o 1,2l diepllss j5 0 g, 5loolaiwl b iwgsy ol i owy » (599
sojlsa s’ Calies oS 5 5l oolawl b Madliy ools (slaolSl 5o goins .50i gxiw> Google Scholar g (IranMedex s SID« Maglran)
Diagnostic Imaging/Radiology« Medical Imaging« CT-scan< MRI« Rational Consumption¢ Appropriateness¢ Imaging« Health Service
oaud glulis ladllas coaS o il Yo VY algi VA9 Slejojl goxins (gl .0l sloxil Services Utilization g Misuse/Medical Overuse
a8 25l STROBE oS> 5l oolaul

plael (iou 0 (odiie it 4y Slalllae plod .abogy dalllas 4y 09,9 Lasl i (gl 5,50 YT (gl al o j0 00 Hlulis aslllas #0 l :laasidl
S5UsS Jalos s (559,50 e (5,10 pgal Slods #5309 Y (a0 o YE B YY) 3o ,S 53 1 (6l 5 alisee LYo 5 0,L5l (639565 Sloas
ol 5 (2ol sl ISal) o piretes 0 camnitin alises (slaSiigy 4 oo £l 5 G2 005 550l ¢ LeaSS don gy aloz|
g wied 8 (2l g Gty el sl s (S35 see]

lalolu g ceodlus Sloas @3l 35T 10 ¢ Sdan (slacylo sl cod sllas (590 1 (5L ceadms Slods 5l (559 50 s ool wl (5 puF dzeis
Ol b 5 Y ()l )8 L ceadles ol (sl 5 Wl ol o b (58T 51 (6 ko 5 Comd (] &1 39000 9050 (il 095 o0 g Saany
Aid 4 lge S

Olrleolons Conlin lons (g paiie ( i S0 pgal (59l (Slg

iy WS

5 o308 OS5 s3] ) sl Slass (351 sl (Rl (sl o Sl (sl el L ietes | (S w2975 SlasS yes (1l 5 B350l -
Dedp e S5l plaasie

R Sleas ol 5l gaino e (sl camlbin 98Ul 5 92l Sloml (e At L& 13 (6l 5 p g Slods 1 (65978 e o0liiul (092518 @ a5 LY
s salss cedls sy @L;.a Copdn 50 (ode S

YAY |


https://orcid.org/0000-0002-0389-9571
https://orcid.org/0000-0003-0178-679X

VPN Gaals X o lad & 0y 90 | ol yal caedes dass oia g5 — cale dalilind

sl il 5l ooy ol 5 ALs s oYU coeal v
Lisgio aalys glls (sl ,5iS 1 0% g4y ceadlos slaallas pgo
5 So5elgmednl (slo S nae slaan] o o pie o)l wiile
lopllas a5 alise sla il slos 5 ol aluliiconos
3 e z,xe (YU w75 iz azlae Ll b oDl
LS wile elge 1525 05l oo gmzms 3lge (2 ites
axalz jUanil 2oli8l 59,08 (sbacsslon ,b Ll conax
Ol Bais comge oais] sla Jlu 48 Cwodl sl s gl o)
[alas aalgs
b )s—iS plad o (S jsboay Glojo 5 sariis Do
g g0 Dguazte Cudkww 75l 3,54 58 g (935S ) 5
A e S 6l (@YU Jeily il a0
Ol By Cadlw pllas dx0gy o 0 A dga 5 ol o
(23S undg ol sy 2STy p [V log 5 o 55l
iy JyS (sl shliten sl 1S g5l o) 4 pladl Calise
)l a5l laplidl o Sl wiles S Cdlw 500
wcilizie Sloas —isu 3l ) g Cedlw slacs yglis
Ol 4z g el 50 5 pgyld DSl 5 (Sbjy Dl
ease s Sleas ol cnl 50 DN,V Wlosgs lsladl

ot G 3 s Slos A 55,5 Sl Ol
il Lgsl gl s 59 9 Ohlem (e yd g, o 48
leas 285 NNV Fler il oo i 0S5 g K00 5 i
a5 8,00 Gl gz o 5 Codls 7B j0 (5,18, gl
590 el g ls HYb Cead boges g SS l Dloas
(il 295 JB Slle 5 Sl ( b olis sl
Lakhe a2 0 Clélanng J> o sloygiS aS oalis
I CJRECOWS a>lg0 dguaS
Ol 4 ganseis Slods 5l gaimo o0 75 el LG yo
3992 waled (S p ol g g Sl 4l (Ll o2 5 LB
S pnyad Slosas (sl oad plonil sloj g2 a0
Coenl Silas ggdge cnl [N Olaiias (59,0 8« caniuis
SRt 0y saie fao90 4 Cuodlw (IS Coliw a5
b Giogs (nl ilolimon g ol 0392 (nl )0 428 S0 j50
(S ppgas Sleds pox (g (LAe i oy p Bon

doudo

b lil Bgi (n sl 5l (5o (S5 9 oDl
slpldl Lacdgs 5 955 oo Cg—zo Ltz oy 5
Esise ol ilosls sl )T glis | 5 Laim o],y 55T
ok LRl ol A5 0o S )l jo ady ) (g0l 0l
S92 9 690 2 (eizmen 9 Sl Cual ST g 0B, 5
ool 5151 (o cadw ooy s 4 [V Y] s 8
el o 4 9 955 o0 Cogie iy angh 4 liws
sloizl ol 055 L b o slas I Clbiws 5l coge 552
e soazin )3 psFd b9 (nl 35l o0 418 T A
o puSain b 925 SuBlan—wgs (e (2l sl 00
Sy sbre o zmly ail i el )0 AYO . Jlo 5l s Ul
S 2y G2y 53 Ll s 955 Sy’ el it
oS Sl anwgs (als nngi b L o (o5 slombol)
Olaieds 55 Sl Cadlw 9 S Mass (golaidl as—wgy 0]y
ol 7l (3 yme 2508 (Sibbarug w3, SO
Jgaze «odw a5 cuils Codly pl o a s, olSaus s
ey o sloizrlgoladl il Jale oz Jolss
PS5 o o Julse S5 o5 0 aaly 5 oll
0 Cyas 3ud do 0 Vo b eodlws g (s jos Laa> y0 odlw
R8s 09242 9 (2Ll sled plsreas cedls slapllis
[flss s et glis )| 5 Las> 4o (ool

Oeizmen g goloaibl-elaial bl 5 95000 b loja
s asls (Sloyo o adlage Oleas 4y o wd Sgpe
Al Sgge 425 BB ety 5 e pulgx Cwedw
3 Gt aidS a0 ¥ o gl lhole S e o Lo lgicay
WOy Jw OVF 5l Susy 4 ol g [&]ui;.mlf ao o A
YL Coenl i ya [P ol adly 2ol VFAA Lo VEIA &
ol §aze (glasygliws calizes pulm o0l pllas o Codlw
ozl bl (i B pxo  Casdls (sloplss g
g o il el e 538035, el
ol IVTsls )8 oot Sl cwliols g3595 5 Canno
Ol g wgie dal )0 (sl slojg a5 )3 055 g9
Slwlidianer 3 Sojglsmeinl la )08 420 Jl> 0 as

\A¥|



IlSan 5 (s e 5 | (SB35 g gead SLasd 53925 (13 g3 (B3R () 0 ()

(HA 9 MP) )im.ﬁjf 9o Ja.wy GMLS"LMJLAM Sllas r:l.o.a
GBS a5 (68)ls0 jo .50 b, Jaie O g0
4 dxzlye 3 sbjl eadge (D Bls 352y Siagh 90 (e
Yl oS bl sl ol Co e Jhicelo cdlo 3
Sy VY (gllo as” o ool wl STROBE ¢ S 5
axlllas slo s plod 0,10 dcgammo ) iz plaS 2 g Cl
o psiie iy ya5 (GBS S L iie g gl ojlail (5 S digad
QS’L"‘))‘ u.w...]u_i} U"‘ .E_uy Cou 9 Lbd..dl.: YIRS Lg)sib;
YY 5 oo cd S ol Ol s iSTas g JBlas aio s
) »‘5 ..\_ml.a )..‘)!L5 \# L@‘JT a),‘oi ASLS:YLQ.Q 9 el
aliwl cpl lyls andlas YY ragh ool o 45 040 dualys
w.u .’a.».uy oMquu\J w.».JuS} )‘ laools C‘)M‘ Lg‘f
o (Bain g wallas laie Jolds a5 ol ool iagh
S 7S 4 doaidly (1 Feee diges pn g (owlid g ol
09 03 dj‘)‘ Lgl.bd.uoy 9
Mog 9 Yﬁ\ 6L®Jj».\.‘> 39 (e 090 Sldlaoe A
VIS 5o b addllas & 05,5 Ll 8 azly Dlallas (5505 9

JOMPRCPT R

Fod = &yl giume | Jol> b

A= 4S5 Olallae

v

B35 = ssilosdly cilallaa

Bed = o i Olelllae

v

A 4

Jlos 51 yu 33losdly Ol

Y = z905 93959 Sk

¥ = Sllllan gobia 0 03,y olalllan

\M

VY = axllho & 39,9 S2ly

ool g llod eledllae s ol yo | ) JSC

&yl g Sleas plas 5l o e GILQ.._>|J.LC‘5A_ML..¢
W ral:;:.‘:‘ 039> (ol 4o f){..o‘ sle ) Kal,

I3 P9
Liyo Malli 5 o ole walsd 5 baaitns 5 y5l0,5
G295 (2l 5 (610 pgal Sleds (69,0 e Slpiigs b
sthodliym ools (glaolly g o plowl asepllas jg,0 (o9, b
SID¢) Lo {Web of Science s Elsevier« PubMed« Scopus)
oeamliél sl Google Scholar 4 (IranMedex s Maglran
55 ya3 A5 4y dzrg Ly o ¢ gy Conmel
Slas oy pgal g2 (09— (phatidlwliie p Giagl
obgsy ol ngas wilw (8 S g0l Jold (Sbpy
Hhedloms ool (slaololy g (Sl 5 o 5 (snbolie
Diagnostic sl aojlgads ca Ll slacuS 5 5l ool wl b

Imaging/Radiology¢ Medical Imaging¢ CT-scan« MRI¢
Rational Consumption¢ Appropriateness¢ Imaging¢ Health
pleil Services Utilization ¢ Service Misuse/Medical Overuse
Ol o) sl ol 5l eolainl b 5 Lo eols (glaolSL i
LR R R KV PPE S OWE g PYS PR W CAWE S TS PRV LY
Vol 50 g (ol il aS ol Ol Yo VY lg U
g o 0dnlice
Comal> 5l liebol Gua b oot olulid OVl Cowypd
aseg @)l aslllas 49959 sl jlone 0l (o) 2 g
Sload (5598 2 1975 b o o (eSS L (o )8 DY ie
Oy 3l wsg &le s anlllas sl g 5 slaylins 615 2 9o
Sladllae (JolS” (yie (9925 oy 53 (gl SI L (o )8 8
S gz oS Slalllas 5 uily el joouds plxil Glalas o 2.5

oo ;S5 gy 2 1) 65970 1S

#1 TS=(inappropriate * OR unnecessary* OR Unnecessary
OR preventable* OR avoidable* OR prolonged*)

#2 TS=(Imaging)

#3 TS=(Misuse)

#4 #1 AND #2 AND 3#

AND #2 AND #3 AND #4

SRRg3 58 g (g5 il [ 1 pol8

YAD|



VPN Gaals X o lad & 0y 90 | ol yal caedes dass oia g5 — cale dalilind

Dy yuiin [\A]jﬁ&)@)o do o VL [\a])’lﬁ..z).@‘,:)o

olseds 63970 208 )0y gl Sloss £ 5 o9 Yo
5 il Jie lg—icdy .ol ou il e 35S UgS
el osigp YVF 5 a0V ) 5l e VY] Ko
latawl 1o (65 ppaal Sleas leolaswl s Wis,S
oy iy 5 €090 (nl JdS (n fimte 5 0092 Ol 9 08
R USCIURT | £ RN T OV PRNCHN PRV PR WK
SNy pgas Slods £, (339 5V g (LeoSS o i
ol 6,10y gal Slsds &5 do 0 Ve b)) wis,S oLl
5k g Laglr )l 99 Vb 4 () 5e 5 (golS (oo
5 Sule .[\A]A__;b; o il alizes iy 4 axxl e
Saow slaglesle o)l 508 fog K S @ 5 o) ) SKen
3992) (60L5 3,lg0 10 00l s Egd90 (pl .[Y\]aja)f o, Ll
uj.».mls.:».\.»‘ 2818 o..\_m‘nl.?d Lg)‘é).))aj..a.: Slons ‘(M)o Y¥
Ivoalacst

5 Oleanle i o500 090 (oo IS ie 51 S0 S
Olpeds el ()0 gl Sloa jl (gaiso s 4 42,150
IS il oF a0 090 [ YA IS 5 2L (o
GBS 3 oo Jole 90 ply—ieds (o e (S g lie
O)L—-MJ‘ ‘5)‘0)4)45..4_» Slods )‘ (G0 p4 ‘5‘)_.: r‘a)y u‘))_.O.o
A3,

00 gty Olalllas vl 5 causS &Sl 45 Hlais
3o Sz 4 gy (610 pgal Slads 925 £ 53 i
(b3 V)) gl Hlaase g (ao,0 DO L YO) Cloacl 4
ol 58 o ye iS50 50 eadplil Sladllas jo .ol
Joad ez (6,0 paal Sleds do )3 A BY (4o aS ol
e 30 (20,0 YO (1Kl O jgody) diliud &80 ,.L £55
UL PCONPSRCSIS TUETS SCOUURPURCR g FICN PRV 1 g P

o8l sl oolei—ian sla Sl i e 5 S
ol 5 OS5 Ghieel (sl el Sleds (409 cnlie
Gl 0 apogs Lily ) 55 sld r5o5 slasSl pglone
sogdle w3k sag)l Glaasits g (segee (Sl 5 35 53
e o 0 Lol 55 Jlo slodns £goge 4 iy

o
oz
q
B o o
H
i o
§
= ¢ oge
os
o
oe
=
T 4 - el A -2 1 L] 1 2 1 E] E [ 7
[re———

Loyl ey olelllan Ll (g oS gus Jloged | ¥ IS

Laisl
yalg B YA e) St SYl e oy Sloj o3l 4o
asJlaoq ) (5)|.))_3)_19_.43 Sloas OO ‘543.0.4 039> 5O (YY)
09y anlllas 4 39,9 9y ST 0,90 YV a5 ol o0y i
slazl ‘6)Luuf “_g),.l}..m».,! (_QLQO)P ) ulfwy grove)
=95 BsS e 10 9 ol M=Y) Y VA s (D=Y) V- V)
Wdgr oy ;aLdS £oi il Oladllas 2ST.000 0 i
S 355y Jolb 555018 5 (sle Sag, S0 (M=1 )
9o du-by (1‘1=\) MﬁUaJ 3999 (n=\) 6‘4]49 )90 5(1’1=V)
DEAV] (o mlans 53 o)l 50 00 plowil lalllas 5l anlllas
ploul N=Y) 51 9 N=Y) s o s jo Olllas 25T
= o) Ken g (sainly lawgi oui plodl aslllas >4
WSS £a050 ow) s S a0 a5 (YY) o)) e
Sladlas ples .aianss plodl lew o a0 Slalllas S0
DS (Gl p gl Sleds 928 (109 (AT (o) 2 4
ol 0,8 iy |y )0 sl Dleas sled s axlae
5 (LB Dl SIS 4y ou b ploel wiepllas 5950
(eaiia e d Olalllas plod .ol 0als &3l Vo) (sl Jgux ,o
3o 2B LYo g0, s em Dleas placl jidu yos
2o,V Sl oless (339 (5900508 E5 3,5 SOl sl

| \A$




[A4] oot l
et 400 [euanof b g ol qq:«BO. 6 e €
IR FERlie P 67 S oL60 ~ e
PG [Py Y g H Q0 .Mnoua ) # 4\ TR0 {9 g ol b oo Q0 A (DS e
e fo TS e e e s d
el (R HQ9 S e (9
ST VA-A [oIessay .a\u?soﬁw, EaaE RN of | Ll ERaad i 5% ( srorm 5 E09) gy
walsAS esy WnfeH FHQD [0 |0 For of Foylem0 4/befoT qrmes e T (S g 6 g 7l o
‘ HOeS) 310 s s AIAQ o 856K e ore— 057 Qe oy € ol gy W s Gl et
g e soreess’ T e e G A e e i S fo) | o Koy o #g ¢ff ey
Mgai\u 9., ebjere [ q S e Fovpa) 6 E AemS Kojen srrrer oo
1@ A oo (Y 60
ergem) 56|(e” v
. {o—° . AILE g € KO T 0 o e
o ¥ o6 okl & -
Juowaf oA o CHP | oy Bl oS
AO[A] vieA pueSur e B DA S 517 g ) (6 oKD K 60 vy K9 e
uu 2 B e v o0 ol
- B[ PRIHJO ;e e s 6D o€ L6R oo (€K 0¥ | oo PP Erler o g Rwﬁﬁ mift §fE
[ewIno( [euonBUIAIUL =D e N AR 9 — T (o 5oy v (K@) iy of o6 ber
e I = 6 7 o2e9 gféqro gm® 9 (e rRAe of e iy (| A Aoy or
&0 S Sy o @ Ko K iy o e | [0 9o R X D SENNNG v e
2 Ev & 0D 6 gy § Ko—q0 Le.ax., a...ﬁ . - },Rq_) a) A,,q (qes? malé S 6
Loy 4 PepaD € Ao e ey e _ P i wle f ovHD Aleiqf®
sy oy (( 6] (o o e o
- Sl Y| juswageury pue i 1€ 95501 e S Cofrmy S oo
M.M. =ifF w mE:H:mE B I e e A o R i
. -Ino( [euoneUINU] Y], |60 {C e serTees’ #7C A NN ) 15 6D 6 <ok b€ D g N
15 : @) qerme—5 <véo (v &f|0 o0 7 2 oz . - .
ﬂ. Ao\ O ROE e €2 AR 5fH oS qermeS N ©F 6+ ghjor € | KD a0
D ol > e € br—ry (oo AT
; . 6D LT P
” Y ol s T .o
s jo ewnof  ¥6%c g cpderre R e ) mb xm,%, L 9 VAL A Qe oof Crve € gm0 9F vy LD K=" Fr—Cgmy € ¢
3 D A e AL o 7 € LA e ST Fele b o (peere £oen P fjee of g 7 o
> #elfry edgme conm oo 1 for (€ Lo pinest T e AT L o€ s T 9 fereS
m, ey 05 @y I <o .emm op |2 e v s (K0
Ry ) U J,.NV,QJ?WROO,QK i ¢ -
..f . wo Pl #AC D K0 K@ qemS <vée yytyy okC Fe F9)2 f Sfwg
w_ Sl [V\] VA 11820y 22IN0SY SHFEAD N P QS oA oL Ho
9 pue ssauaAnoag s0y K ofp e o o M @S erce et oS 5K N IR TER Kt e 22 e LR Gl
! oD : B s N . -
w e sorTves” HMM. al_m,«ﬂb. ovie (93 v Ko G @ g2 P A rcd) b K ey o6 e € e M v (e
< =6 H s —— PRI .
H__M VA $7or IN®S €K qrmms Ko AT Fome? K19 o o
5
2 el
9 & u._...udno |¢ <rm NS 5780 4olor €60 o
% Ko €9 N € e -
N E % = Lo
/Mu e - (™) 35” MJOD« 0 6 Qo HO €61
_ e nfiD) L a9 [ € g Ko .
: q o eS|y . : pebel] o réor
% e [AL] (A fom { %NS«URJ m :ﬁui\a A ) 2 B 2 R e i B e wbo
1 (¢ o 1y PN RN |29 7 e g0 L0 A AT AP P —e L ST e K o€ g <2
'ww o 32_J RN o of Lo g3 (o009 Fop o ogo = m%,w_n,,caa% Do _qua_o _a. FE S e v [ | g
> (0 fmmpe e sore’ o Ko ey v e i R ' T ‘ al e (€ [FO6 gyt fpo—tem 6 760
A T BN (Al R
S0 N (AT L FBero ¢ NN ooy ove
! oo (e[ <vée gefor (€ P €2 RS GFK ol g 6
MJ GM\”{W Aw/)ouﬂi\% n.ﬂ_qh.J nkh) Fop| 9 34) oo #o R < R Eo—>
.u #5CQfe T Formp gL LYAA AL Férre 4 e

v |



fia g 53— sole colilead

VPN Gaals X o lad & 0y 99 | ol yal caedes dass

PP PR R I PSS FERN
SLols I (6 Sty Gl e
SalS g eaiiSas,e bl

8950508 GBS g

3551 (ytiie s (5 5Lwoolyy
oadeled slos

2 P Jelse ol (sl 5D
acltl J5 5 (555 e o0lan ol
L

5 gl Dl (5,515 b3
sl Slaladl slaial, gy
2925 ol e (28,5 5Ly
ool clm Yyl gLty

ayse cols il sl

Sl sl g iy J2S 8
= Lol ol ) ol o
oS sleo e MRI 4ty s o Sls 5y

S eolatw!

byl @S Gley (55l gy
il JrS cedl (55l

23l MRI slapgas Yo g5
OgelSal

5 banie oL ali>de |6 ool s
Dleas 48 x5

(S 9yope gz YL liee

T sl 45 Shlons 5} o L
O9a—eolSo il 3B gy 00 5925 MRI
idgy

bl slangs Yo g

J5 e Uy y 55 g
5 Olhlom y cwlaiel gl j g a5
S e sloglele

elwlis s, RAND culis g,
L slblaxe o olaiigd slooluys
OV IRV PRRYRE Y W.._.rb

2 C.lm.“brvsr 9 Cmpde LS o

W g jae MRI (gl gumlSGusl ¥

95 cmliste 00 925 IS Lusguns) (GLMRI s )0 YY g0 3

ol 00 551 13 MRI Coos YY 4ty 5 3

ban ;e 5l ,SYLMRI Slass i cowd sly— 05250 48 a5 3
| 039 0 dwlone

Ao, 0VF g Jlo i s gl )ls a0V F woaiplosl gMRI S 5
aisgy Jlaipet i1 3

+ ogax AVasiul o alhe pf o)lge ) iU a s
a8 9,50 Jb,

(/F5.0) Jloss VAT Lol 01251 MRI y50alSsil (1F5,V) Jlass VAY 3¢
5 05l slyls (£F,0) jlows VA a3l SgnwlSouil e
Al B yas g (YY) Jlan A g lojed B pas gin

S8 LBP (gl MRI coss ai i3S Jw ¥ 50 (LAVA) Jlow VY 5
Al greds s (£1A,Y) a5 VF slaws ol 5l a8 a8 )5

sl i as 3 Ve Sg0> LSS cogas o slls Lo
(P = <[ VA) axisls LEMRI agle o )les

FeANA- -

05 cwlizel o 92 do jo OF 3
ol 059y Jby gebin A 390> lizals glo g g (golaidl L s

el 5B 55 (5508 oo oo MRI sl (lona) g2 )L AV 3¢
ol 2y Jil (gLl ) 805 (ggn Lo VA i lulid gy s
A plelid g )bl 110 gaaze )0 .aing38l Lagy Liw

logy )l glacsite Jl pgs 5 Jol al> e (gjlmosly 5l oy 2
FFoule (a—oyo 09/1) PA awo 4w o oab olulis
w28 S 18 el (2o, YIF) ¥ 5 telaals (0o SYAIY)

Gyd 2bj)l 4 s oBaus 1A cailiw ol (e 4 ST
Ao g (6,108 Sl (slauy !y Lol il ansls cuodls

ot Blye Glyear Bl )l
abas-lus 4,50 g CuL_v bl rh_u....
e sloanld 4 ey o a5
e yomie gl g laS b
bl L5 05 55 sy o i
ST g e 50508 sloals>

235 65l 5B, 8, 1 i

Ol il il = r @lsba
L el sl >k o MRI 5l
69, boes b MRI i oolai ol 540

S 550y g

S ol S50 s d o S (B Wgtalas b
Eeirsren]
JLss j9—iS )0 MRI Lzl g 5l (sl (led oy daliy 3
ol oads (b 5 lag 3l ly (b ez 9 99 oo
b 0aiS (8 pas g Sbhy Lol (bl asle 5L slag s s
Al Ceodle sla g5l 5l oolaxul g jlal  goby;

(51514 MRI o 3,13 5 Lol slas sloe Bli s bLs | gt
2 613l 4 MRI glaolSiws slows § Croz ,i Jl50) 0+ o
LBl S92y Camaz Hh3 500 - ¢

3 G 00 2925 A Solg 58 9 Loy g3l s s 5 3¢
L3355 LMRI ws ,oAA

(20,5 11) il 5 (40,0 YO,0) 50 (00,5 00) (el Lk =
339 MRI (Sl ploil (62 b iey o o

asdllao 45 39,9 W ylero (61,10 515 Sladlae | ..(aoldl) V Jgu

o ey

ool b oy aslllan
290 o S9) G
09,5 9 (A by, «lalllas
5 yee

oy 5asdS dslae
RUVES
gt 541835 aulllas
st 3 Ol Loy 5o
St

e gl Gl Loy 5o

ol

dirogs 5e3S aalac

Slireyr 85 adlllas
8 (laihs,

S adllas

aidly lzslades

shogi ;aLLAS asllls
MRI (sl 5255 3,50 5o
Oibgy Cot Comes 50
Ol codls das Lol

- &5 5 4 Medical Sciences
G xr(, Journal
5o MRI 3529
Comlio d> 3w, Medical Journal of the

MRI lojs>s  Islamic Republic of Iran
Sloas basse Iranian Journal of
MRI Radiology

Journal of health
research in community

Colin a0 (o)
MRI (gl 525

Cowslie 48 oy, Journal of Preventive

oS MRI (sl 925 Medicine
sl ay International journal
MRI (slo}; 955 of health policy and
G yoS I8 gt management
b los uts
5975 5l Cumlie  Armaghane Danesh
& =S MRI
oEays oy
D_L_M_Dtrt Health Research Policy
98 ,.Jub%v and Systems
rmgrmpwg L_ solaul
Ol e cwdls

oslit oI o)

S 53 MRI p_ International journal of

C_.__(&ra ..wa.z R,VM... technology assessment
P S O in health care
Ogelea VY 99>
08 ey

—=

N7

oo

JeSig>
[vv]

[v¥] goomme

Sl
[v¥]

[val gsls

[vs] ol

[vvls vl

[vAl VLo

S
[v#]

[va] b

VA




%o:cox_t_
dofeq(v4]
|Hmm A
aman0g[44]
3
h £l
L
3
Re)
; Amoyy[44]
3
D
RX
9
3 SUDIBI[AA]
X
3
™
)
.”Hw.
/Mu mcoxmuz_ \ »_
%
i
)
a
w SBR[+ 4]
D

[

Y-

bl

bl

A

Ad-

e

e

e

£3ojorpey
30 38aypj00
UBOLIdUIY
Jo [ewmo(

uado (NG

SuiSewr
ojur syySrsuj

S90UAIG
uonerpey
pue Surdewy
[BAIPIN
Jo [ewinof

esandnyrogq
BIIPIIN BV

Kyayes
% Apend (g

SurSeun
[IpaW OING

o oo
€ qoier dhvie & oS
SN faand M.% Sy y\go
R R ey 6
P RIS o)
SRS g H 0 oK
A 95" Hrmom® oo

__.u.n._mn..ﬁo
& AHE () Keng™
R plee

2EH o N ¢ 10 (737
KO o0 oty %00

e 2P qrmes
€ (€7 9 Bepg pay
s ¢ < 6 ot
ol N € T
KO (0 s §00

oo
2k oA (DD
Ko o210 e o0

60 oo (0
€ |fle 0 %3 |y |

e (G0
o A Qaﬂﬁﬂ

$ o
e | o<y
go g 6

doy®

oLEC endore

e
oo
60 oy

D £ g Ko S
3 A A e ) o e or T yetg Ko p O (o i g R Aen s € o A Y o R | et
D Lot D e g0 e 6 o 4447 (QAm D € AL S Bere e #6193 R s RO siee
36 (o o 107 (G399 RIN S S € AL sfere O (o) evpen o6 (et g £

e 42 K {9 qro
e {60 oI ol e @ Db T E D e e e ek s (53 cemo §
- o 5 .. e e ol iy e fG9 o
€l i D oo o gD 6o ooy HAD02 DT 0 e €
#6090 i by Lol e 9 6 g v AP e o S T (L g e G
# 44\ fom (60 ALE 11g) ofom (( alfry ol b AW Dy oy Ko e .b.d. J._o ,
8 8 590 5 o § ok ez (65 o o 18 A e G oo
(197) 4 gy AR’ #e
(AN € =5 o 50 (L) #o o o o D KK () Qe (v 0y
QY7 o 975 100°0> @) & of e f#ep & <7 6 Lo (y A7) grrr—ie
KR 5980 4Re e gy ofHrmney 91 [ ey fe 5|2 o oy HOgmRD [ o (6 (o400 Copm e P
N 4475 200°0 = AV (A€ e (43 oo o omcoenQ Ko™ oy iy 0|0 oy #0026 1D
# @0 €9 (0 15 (A7 < o AN 100°0> ) € ¥ S o <D DN (AY7. €
100°0> &
# 52 e () €9 < mna® NN T e 10 e (WAL < en 47

e #o ko | e

e go (9309 g [ 1144 ofom v g AL efov e Qe [ o oS of (2
b\ Ho oo o SR g 81 € 209 600 € KT g ofcjorm o o0 00 Cemjee
0 grovo & e g AHHQ(S) 7609 gt K9 ol § ool (| H0 o (L o 0
§ fmv &y oo o efffre (3 e o2 9y Lot g (e sv
epeue) €S PN € 10 ¢ 5o v gy Eor [Re o eve |0 60 997

2R ok e

3 §9emS) Srir 3 Fol S KR 6ol K oo o b7 f[as1p SursooyD)
# <€ el o 4\ oo o m e (6o g € 44 oo e Ko

i€ |0 Trreired of 5o g &
e £v 0 e e Ao Agry oo o rroey g e et gjee Ko i
% 7434 Ewmq Sﬂﬁﬂﬂ 2 oo %00 —oq ....q&...ﬂ.r\a_smq 6 6<bo Aer S 3\?«_. o o -
Spmre f <o |1 Ko (0 joyd gre. oA oo of bjrmoe oo Ko
# (AN SO e 1L e (UL o) (e Af o SCaeaee (v ol o
R ST =
[rmee #0 (€ <o ([ oo oo v
jrmice 0 |C v € e K9 e om [6660 o€ 0 oR 9 (€ |0
# oAU K™ H—0 (o) LK< § mrbHH (9 #|9 oolcle crim Fp—(# |0 i e oracfe o8 (a0 e
# e 3ove®) | (RS pgdyro g3 jrmoo 750 | <0 € ool | gy oo 40 glom XK Q9 €19 gololo 7 oo (2
# o0 5 e 0 | en B0 - o € gy oo e Ko [ < 6 o (e o (=P €
e ) 263 o009 o jrmyce #0
jrmice #0 € <o gD £ |( oS
R GG ST ED | q oo o afam qrE § e 9 o e I
STl 5 9 e Ee R e 9 S e e Gy (60 9 K9 KC5mpD € e (i
o€ o L7 6 Loy Gl g I RO (e ey S B0 ey T e ¢ e (eH 4o -
# 4y T TEEEQD (160 e o KK Q) |( oo | Khqingy kKK (D ek D * 7 < (€ e R

A €9 2K g
Heg? € oy S0 o
FR ot 45" A0

T 27 x>l sl qee
& KD 5ok § oh Ko (e
K@D g o bape 0 AR
ol o Ky KR & g

SRR 4T
Imee (€ Sepy pa1 ¢ K|
kK AKH (DS Frlery €
|80 Kemg® o 0o (69 qer®

ATRCND 9| gve
Ery R0 € (e obie

of e EOYeqy™ ool oo
S e |§ ARG Q0
LGS (0 € omem #)9

v [Fre e € ok e €

o€ o By o5 g
9 e | @A EE QD (e
() (D E (o 42

g A A Y e S

<0 4 | e 07 €S (@ 66 e ooy

VA4 |



VPN Gaals X o lad & 0y 90 | ol yal caedes dass oia g5 — cale dalilind

od—iplxil gl lo ppgai ao,0 Ve BY oas ad S
5 ool slaassl [¥ e Tulosgs (659,00 b clials
Olsegh (nl Cul oad (3155 )0 5 iSge g
e las 5l o solaiwl ly el slaslas 4o
3o wopllas Hgp0 SO M ol o o cas S
Ao, AV b as asid Sase S iz il o addllas YO w0
89970yl Sl oo i 58 1S (gl oaadl)l Sleas
@b Glarel slasilas o 55 oL Ses 5 5,05 [YV 0l
o0 : a8 50,0 50 5l MRI g CT slagl> | yogs sl
a5 9,5 G5 e gsrelenm slaglr )l 0 )50 jo oL
ccsliiin o 33 9255 Qo )00V /F 00l (5,910,5 slaosls lwl
adllas o [¥Y]wog Lasl ao o YFIY 5 conlizels as s\ Y
a5 0a ()15 iz 58 S yeeeliSo) 5o oad plowl (e
(5 5 o Pl 4l o, pgal Sleas w00V
S gSie NS didimw o oA g Al wdnad a0 VY
i s e assT by [YFlaog —atie i @
L& o g 1o, paal Sleas 5l saiie ud oolaiwl ool
Slos5iS 5y 4 panin s uly esbseoler Gl
5 555 Vol e yicen Al it L ol
o Sl QA (Sloas (l 5l (aino i £ (595 (oA

bl dalet Cedlw yidu il Co pawe o

pla 590 1 (6, s Dlons 5l (5950 s oolai il

R D b TUICN S S
S Jol> g5b90 Gal 1 el (gotann 3 S5, 31
s g s Gl pl g0 gg090 (pl i ils ax g
Q)qﬁ ‘_g‘)‘b L(’r’" Sl rnUé:J a5 YL J.J)b ‘_gu.b C;Laaﬁ_chf

A axlge ISk (pl b 5 conl o298 BB U

ol (paads (5553 gaie adbipbly S| (25 (gl (nl i SI0AS g ST
egi ol gl 4 o8 LS plas Sl 095 Sas g Gl 08 il e B b5
Al o pdlelsis S SaS

U S Lasgs g plowl Dbl ST olKils 5 gy ol 1 SIS da b
ool 00 o o8zl !

s m8lie ()l £g5 0 a8l asils pdlel B s g 1 @8l o lad
G e gt (et b an e Bro b Giagh Jolie (sled i o il
JOW PR NPS|

RIS OO Sy9p8 Srdy sy p Soa L g
ol Tal jelaie yuamdy ol plodil (610 1 gual Sloss
Lyl gl Gldlas g g 2,15 5 (L51o Las o 00ls
Ol 3l Ghesin (il E9oe o (alwlid (laghy 4 99,9
5 Sl ) o ]38l oSGl as ol e onl g
CeoMlw pllss gz sl > 5l (S Jbe aolie Cdgae
A (gm0 oS Sk RS S | 9 35D o8 Cguae H9 S
Coodl pllas 1o o leils  Jlo o5 )l ialS 5 coods Sloas
MU‘LQP‘AB‘U%)J)J%)‘A‘AJ@M[{)Q ‘)W)Lw
ol 5o Sl 0392 (nl )3 (pdthe il (5 )9 pb et Dlods £ 5
Sl ysld eizred 5 W)l plilen (Gloyd sl (g5 3
255l oYL Canl o Sludl mlie 4 LT (oYL L5 g ad, i
‘eUa.a u,ujb P Lg)l" Slons U"‘ )| 6)5)..9)..& ool __wl &)"‘)"L“"
5 Ceodls Sloas &1l 38T 10 ¢ e sboyle s oDl
P9 se Dy e slaglejle

Sloas Vb &5 (gl ool sboaidly (n feee 5 (S0
o.)...i'a‘alqd‘ Sladllas a5 gezids (ol (e e G,ld 0 gl
S0 S5y s Oyg—ots |y Dless 2o 3VF U jeiS7 5
Lasd wilos )7 5155 ), Sep g cwgglS ¢ Jlio ylgicdy los S
G oS oo o (sl 0dls gz (6,10 1 gl Sleds duo BT
DM wagr (5958 5 comlincslnd o) yozr e (wlocs o
§ Comd 3l ] ) Sgate £9.090 (ol Cls a5 0yl 4]l
l.g‘j Cedlw r:LIéJ as YL MT)O 6‘)‘° 6L®)5_.'L5 )| (5)L$_MA€
At a2 lgo S cpl b 5 conl oYL (o )las & jad ol ls
[ Y810 5o 5 oS Jawgs oasalonil aslllas « Jloe (lgica)
s 55 5708 S ppgal Dledd 2500 0 e a s
Sl 3 PS5 LeS slo Sl (sl dsjo B+ ol el
Ooy9el 4 Bglare Boes a5 oo slgisn JSio ol J>
ol 0308 2Ll 5 by plls olml 5 IS5

YL slag 55l (S Graghy ol s (S Hsba
(2o, 0 YE LB YY) 09 Slwas (pl 5l (6,908 5 (g000 o
STl )3 9 s Glpl 4 pazmin g4dga (ol 4l
5 sl Jloe plgsay o)l Glaas 75 Ko slaysis
SilmsoS 9 b Sy G Olye b slaslae o ()1
s iz adlllae Yo (o p 3l e slaba 5950 SO

K




IlSan 5 (s e 5 | (SB35 g gead SLasd 53925 (13 g3 (B3R () 0 ()

References

1.

20.

1) |

Bagheri Hamed Y, Zakarian Amiri M, Bolori P, Hermidas Bavand D. The
Right of health and public health in terms of Fundamental human rights with
emphasis on UNESCO document 2030. Med Law J. 2018;12(46):177-205.
Barouni M, Amini S, Khosravi S. Appropriateness of delivered services
in educational hospitals: A case study in Kerman University of Medical
Sciences. Sadra Mdical Sciences Journal. 2016;4(3):185-93. [Persian]
Shahraki M, Ghaderi S. The Impact of Public Health Expenditures and the
Quality of Democracy on Social Welfare in Countries with High Human
Development Index. Social Welfare. 2021;21(82):9-43. [Persian]

Marmot M. The health gap: the challenge of an unequal world. Lancet.
2015;386(10011):2442-4. doi: 10.1016/S0140-6736(15)00150-6.

Zalvand R, Yaseri M, Mosadeghrad AM, Tajvar M. Determinants of maternal
mortality in Iran 1990-2015: a longitudinal study. Tehran University Medical
Journal. 2019;77(2):82-91. [Persian]

Iran - Life expectancy at birth. 2020; Available from: https://knoema.com/
atlas/Iran/topics/Demographics/Age/Life-expectancy-at-birth.

Hsu J, Majdzadeh R, Harichi I, Soucat A. Health system transformation
in the Islamic Republic of Iran: an assessment of key health financing and
governance issues. World Health Organization, 2020.

Barik D, Arokiasamy P. Rising health expenditure due to non-communicable
diseases in India: an outlook. Front Public Health. 2016;4:268. doi: 10.3389
fpubh.2016.00268.

Yahyavi DJ, Emamgholipour S, Hashempour R. Contribution of paramedical
services costs in health expenditures of Iranian households: The study period
2011 to 2015. Hospital. 2019;18(4):9-16. [Persian]

Analyzing the Annual Budget of 1401. Islamic Parliament Research Center:
Tehran, 2022. [Persian]

. Stabile M, Thomson S, Allin S, Boyle S, Busse R, Chevreul K, et al. Health

care cost containment strategies used in four other high-income countries hold
lessons for the United States. Health Aff. 2013;32(4):643-52. doi: 10.1377
hlthaff.2012.1252.

Land KJ, Boeras DI, Chen XS, Ramsay AR, Peeling RW. REASSURED
diagnostics to inform disease control strategies, strengthen health systems
and improve patient outcomes. Nat Microbiol. 2019;4(1):46-54. doi: 10.1038/
s41564-018-0295-3.

Payne K, Eden M, Davison N, Bakker E. Toward health technology
assessment of whole-genome sequencing diagnostic tests: challenges and
solutions. Per Med. 2017;14(3):235-47. doi: 10.2217/pme-2016-0089.
Soares MO, Walker S, Palmer SJ, Sculpher MJ. Establishing the value of
diagnostic and prognostic tests in health technology assessment. Med Deci
Making. 2018;38(4):495-508. doi: 10.1177/0272989X17749829.

Zahra K, Atefeh E, Gholamreza F, Dehghan A, Salari H. Evaluation of
Prescription appropriateness of CT scan for low Back pain in Shiraz’s referral
trauma hospital using RAND appropriateness method. Hakim Health Systems
Research Journal. 2018;20(4):234-239. [Persian]

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(1):1-10. doi: 0.1186/1478-4505-8-9.

Ramandi S, Abbasi M, Mosadeghrad AM. Magnetic Resonance Imaging
Utilization in Iran. 2021. doi: 10.21203/rs.3.rs-177994/v1.

Kavosi Z, Sadeghi A, Lotfi F, Salari H, Bayati M. The inappropriateness
of brain MRI prescriptions: a study from Iran. Cost Eff Resour Alloc.
2021;19(1):1-6. doi: 10.1186/s12962-021-00268-6.

Houman K, Yusefzadeh H. Determining the cost of MRI using the step-down
method: A case study. Journal of Health Administration. 2021;24(3):22-31.
doi: 10.52547/jha.24.3.22.

Jahanmehr N, Bigdeli AS, Salari H, Mokarami H, KhodaKarim S, Damiri
S. Analyzing inappropriate magnetic resonance imaging (MRI) prescriptions

l

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

and resulting economic burden on patients suffering from back pain. Int J Health
Plann Manage. 2019;34(4):e1437-47. doi: 10.1002/hpm.2806.

Abedini Z, Sari AA, Foroushani AR, Jaafaripooyan E. Diffusion of advanced
medical imaging technology, CT, and MRI scanners, in Iran: a qualitative study
of determinants. Int J Health Plann Manage. 2019;34(1):¢397-410. doi: 10.1002/
hpm.2657.

Hagh Nedgahdar A, Salari H, Esfandiari A, Khammarnia M. Determination of
Prescription Indications of Brain MRI Using Appropriateness RAND in Shiraz
University of Medical Sciences. Sadra Mdical Sciences Journal. 2016;4(1):69-
75. [Persian]

Mohammadi N, Farahmand F, Kharazi HH, Mojdehipanah H, Karampour H,
Nojomi M. Appropriateness of physicians’ lumbosacral MRI requests in private
and public centers in Tehran, Iran. Med J Islam Repub Iran. 2016;30:415.

Bayati M, Ahari AM, Badakhshan A, Gholipour M, Joulaei H. Cost analysis of
MRI services in Iran: an application of activity based costing technique. Iranian
Journal of Radiology, 2015. Iran J Radiol. 2015;12(4):¢18372. doi: 10.5812/
iranjradiol. 18372v2.

Sadeghi A, Keshavarz K, 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. 2015;1(3):33-40. [Persian]
Jame SZ, Sari AA, Majdzadeh R, Rashidian A, Arab M, Rahmani H. The extent
of inappropriate use of magnetic resonance imaging in low back pain and its
contributory factors. Int J Prev Med. 2014;5(8):1029.

Salari H, Ostovar R, Esfandiari A, Keshtkaran A, Sari AA, Manesh HY, et al.
Evidence for policy making: clinical appropriateness study of lumbar spine MRI
prescriptions using RAND appropriateness method. Int J Health Policy Manag.
2013;1(1):17-21. doi: 10.15171/ijhpm.2013.04.

Salari H, Esfandiari A, Ostovar R, Keshtkaran A. Developing Appropriateness
Criteria For MRI Of Low Back Pain (LBP) Using Rand Appropriateness Method
(RAM). Armaghane Danesh. 2013;18(2):146-55. [Persian]

Palesh M, Fredrikson S, Jamshidi H, Jonsson PM, Tomson G. Diffusion
of magnetic resonance imaging in Iran. Int J Technol Assess Health Care.
2007;23(2):278-85. doi: 10.1017/S0266462307070377.

Kjelle E, Andersen ER, Krokeide AM, Soril LJ, van Bodegom-Vos L, Clement
FM, et al. Characterizing and quantifying low-value diagnostic imaging
internationally: A scoping review. BMC Med Imaging. 2022;22(1):1-28. doi:
10.1186/312880-022-00798-2.

Miiskens JL, Kool RB, van Dulmen SA, Westert GP. Overuse of diagnostic
testing in healthcare: a systematic review. BMJ Qual Saf. 2022;31(1):54-63. doi:
10.1136/bmjgs-2020-012576.

Martins R, Raimundo P, Alves P, Monteiro R, Silva LD, Gomes A, et al.
Appropriateness of radiology test requests by an emergency department: a
retrospective study. Acta Med Port. 2020;33(1):7-14. doi: 10.20344/amp.12075.
Khoury M, Tolentino M, Haj-Ahmad Z, Lilek C, Law MP. Assessing
appropriateness of CT and MRI referrals for headache and lumbar: a
Canadian perspective on patient-centered referrals. J Med Imaging Radiat Sci.
2019;50(4):506-13. doi: 10.1016/j.jmir.2019.08.007.

Bouétté A, Karoussou-Schreiner A, Ducou Le Pointe H, Grieten M, de Kerviler
E, et al. National audit on the appropriateness of CT and MRI examinations in
Luxembourg. Insights Imaging. 2019;10(1):1-12. doi: 10.1186/513244-019-
0731-9.

Vilar-Palop J, Hernandez-Aguado I, Pastor-Valero M, Vilar J, Gonzalez-Alvarez
I, Lumbreras B. Appropriate use of medical imaging in two Spanish public
hospitals: a cross-sectional analysis. BMJ Open. 2018;8(3):¢019535. doi:
10.1136/bmjopen-2017-019535.

Kennedy SA, Fung W, Malik A, Farrokhyar F, Midia M. Effect of governmental
intervention on appropriateness of lumbar MRI referrals: a Canadian experience.
J Am Coll Radiol. 2014;11(8):802-7. doi: 10.1016/j.jacr.2013.12.022.




