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Introduction: Integrated Health Information Systems (HIS) are necessary to achieve
national and international goals in health and development, which are facing cooperation
problems due to diversity and heterogeneity. Interoperability as a key characteristic of data
sharing and the main prerequisite of integration enables healthcare providers to make timely
decisions for diagnosis, treatment, action, and patient care. Therefore, this research aimed to
provide a category of interoperability concepts in electronic health (E-Health).

Method: This research is a narrative review to categorize the interoperability concepts in E-
Health. For this purpose, Scopus, Google Scholar, PubMed, Science Direct, and IEEE
databases were searched using the keywords "Interoperability framework™ and "Integration”
with the combination of AND along with "E-Health". Therefore, all the articles referring to
the concepts of interoperability were selected.

Results: The result of the search in the aforementioned databases was 304 articles. By
removing duplicate, out-of-reach, and unrelated articles, only 40 articles were examined, and
topics related to the concepts of interoperability were classified based on six axes
(dimensions, levels, obstacles, integration, architecture, and measurement). Finally, its
applications and challenges were described in a narrative review.

Conclusion: Due to the nature of the health system, integrity and intelligence are very
important in this area. Therefore, to facilitate the exchange of information and the use of
health information systems from each other’s services, paying attention to the presented
classification has an undeniable effect, and also, an important role in the integrity and
intelligence of the environment, and increases the efficiency and effectiveness in the quality
of providing health care services.

Keywords: Interoperability, Integration, Intelligence, Software Architecture, Health
Information Systems

« Citation: Moshiri F, Asosheh A. A Narrative Review of the Frameworks, Challenges, and Applications of Interoperability
in E-Health. Journal of Health and Biomedical Informatics 2023; 10(2): 185-97. [In Persian] doi:10.34172/jhbmi.2023.24

1. M.Sc. Student in Medical Informatics, Department of Medical Informatics, Faculty of Medical Sciences, Tarbiat Modares
University, Tehran, Iran

2. PhD in Computer and Telecommunication Engineering (voice transmission), Assistant Professor, Department of Medical
Informatics, Faculty of Medical Sciences, Tarbiat Modares University, Tehran, Iran

*Corresponding Author: Abbas Asosheh

Address: Department of Medical Informatics, Faculty of Medical Sciences, Tarbiat Modares University, Jalal Al-Ahmad
Highway, New Building 1, Seventh Floor, Tehran

e Tel: 02182883885 ¢ Email: asosheh@modares.ac.ir

VAo Journal of Health and Biomedical Informatics 2023; 10(2): 185-197


http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2023.24&domain=pdf&date_stamp=2023-09-21
https://dx.doi.org/10.34172/jhbmi.2023.24
http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

L s 5 Eadlew Kl 5] Al

» S5 Al
Ay Kilo pdl i 1S o

?Z'f‘Md—HV/,’;J: :Jlo..:,,u 0599
10.34172/jhbmi.2023.24

39 G305 Sl sbbd 3,65 s LI (w92 > 9 (195539
&ési‘" o lw
*"4.535»"' Wb ' (S i 40l

VEYA/Y e Spdse VRN Y e Cb 0 e

el g o Blaal 4 olows ¢l @)L HIS(Health Information System) e coleMb! (glagiw 1dodlo
Oleis & (6 el wiine dalge () SencublE CMSEL b ¢ Se5anl 5 £oii o 4y a5 fhiiud (6908 drwgi g Coda
Gl gy cudlie B andl)] aBgeds (¢3S mranal Crge (X3S ol JLiie 5 bedls (oIS ST sl alS dasein
Codw ) KenublE pablie | sandied SO 3l Law Limeh cpl 1 ©ad o Hlow I Cublye g pladl (loyd (asuis
A &l 1y Ko xSl

sokaie iy Caol Sg Sl Coodlo 3 (o) Kencuill ualae gundind Cax 2l gy adlas SO imgh oyl 2039)
Interoperability “ laojls0 s L IEEE 4 Science Direct PubMed Google scholar Scopus sleMb! slaolSoL
@ oS Sllas ded gy0pl 5l 0i3,5 )1\5 gotius 3,90 "E-Health” ol ea s AND S5 |, "Integration” 4 "framework
hid agye pé g wyied |z ()T OYlEe Bls | a5 dgy adllas Yo F jeShe SleMbl claolly 5> goriue a1 UG
8 s glgy a9 Syge 35 o oty 9 ) ool 50 b (el g (silese ( S )L

it sl ol sl 15,95 5 (93b5 Caponl Sl g cal 53 siadign 5 (Sl ol pllas Cumle 5 & 35 g A2l

Oned 5 bl )...,L w0 Bl clndied 4 d> g SHuSH Glods | oD SleMbl sl odlatwl § cleMbl Jols

Dgd bl

oM SleMb! (glapius )l38lp 5 (55lons (siiadgn ¢ So)LS (5 ) Sonculils (L jlgans’

Sy T 5 D S5 5 s 0S5 2SI LD 3 (65 (slas )8 5 a2l i gl s ls (S50 el 4l T a5 i 1 EL sle

d0i:10.34172/jhbmi.2023.24 AAd-aY (Y)Y \FY

Ol €08 e e S o805 (S ke oSl ¢ SCy oSl 1 ) ol )18

Ol 608 e e S o83 ¢ (55 ke oSl ¢ (S oS3l il 03 8 )l sbinl (2 go U S plivn 5 i alS” pkign (61,575 .Y
Wb gl ole i gk o..\;u.g,s*

S Sy il 3 8 corin dib st &S 05lad Ozl (S o ke ot ¢ e 3 oS ctas ! IT IDler of 5551 001,68 sl
e Email: asosheh@modares.ac.ir CYOAYAAFAAD : plod 0 o e

Journal of Health and Biomedical Informatics 2023; 10(2): 185-197 AT


https://dx.doi.org/10.34172/jhbmi.2023.24
http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

Aiguol 9 (6 yanbho

3,5 walyd SleMbl olagiumw o SleMbl jaiue ol 4
[A]
)K9;.,w.5 9 oo C.\a..) Alwd g3 yd d)&@gﬁbb 9)0.3.| )I
Slopiuss o Sl Jold quium ghaw D900 zrhae
S)en & 55 g aw g ply o5 3o I (Sl
> bl gl g bl deglojls o i
w0 4 5 i aw ) dx Lodly Jols LUles ¢ ol
Gl Juguns dlon 5 SUlie (hyld pimen S o s
OlbMas! S0 (09 wyiwd ;3 o awyiwd Bplu
Sl dpia Glald (Sdp gllad Jials (S
Copdo I Slady @ LSS codlas 0ligy dloul o lagg
Copde (sliadsh g (So)lSy «udlad (oo sbaislow
[F Q0] 298 0 olisebleubld 4 o1,

Gblil b sxee glgis a4 codlw oj (S sbay
Ol 35 5 oS g oo dinlid Lodld 4w yiwd S
Glp odxie gla fsoly a8 wsl kbl {¥F] ), Ken
L il slcddlye » L gKeaculs 4 slows
Shodlatwl Jols oS cuwl onds slpiin cuddge I Sl
S Gy dadsoly ploa ol Lo Jbpl L
ol 3avre JolS jobbody oDl pllas 0jg> j3 (o) SanculilE
Db o Cgue b GGl | (S or jein g Col
5 o Blaal 4 oliws (gly 4 ) LSS 5 Cllass] LB ciiod )08
l.l(...u‘) Oy )0 Al ‘5)9)4\0 4:.;.»9) 9 Ceo o o L;u‘o”w)
SleMb! dLﬁMm 4>)L.§; (_S)Lo.sw J.M O\)lfw.m 9 (S parno
SleMbl glagius I3le 5 )lore Jho g W] (bt low:

g 3 SleMbl slapiuaw o (S LSS p a8 Lol
e | ganaind G o)y Jlas > agh cpl IS0k 4
& o caa 1) Sl codw 5K cllld

plai > 5 slaglojle a5 s @l Ll (SolSy

LV RUTY

U 55 ety &y Ceodhas 05 93 SEMb] elbpses JolS5
Gan b oS e was Jlowd o soly cuow 4y <S>
plosl sl il 3,0 Sledbl 5 b 10l,8 o e
S Gy (S Sl slaosigy b a5 V] 355
g bXes () Lbly (SEn @bppsa wedls
09250 Dylae cplply il 63,8 Iy 30 Sduds (sloolSiwd
WS o wal b 1) s Codlus slaodly I (gloails o>
sodld degezme piliue HIoline CleMbl &y Lus cps &S
9 SNl Sbaptuw (42l bls) Vb cuds L
V] st 3Lkl ooly o JB

slo 3 Sl Codlws 059> soodly bl pad
o5 o8 s 5 sanl 5 o MBI (sloptuns
039 i ponds ol 03,8 Mg |y ] e 5 Gl
Ly fcwl alse (gyencablE OMSie oy b oo
(ompelyp Sy ) g95 Jd> 4 Sledbl (ot
4 e Glewe bdjlibil 5 (b)) la Sy
Bgd oo subligy slacudl e leMbl cypio j3 (5,5 5Lob
dadn i (ol38l b codw leMbl gbagiumw cplply {Y]
ol g Bgdoe padie (I o pe g 9 Vb sllad (e
Sly 2 [¥] 595 yegSye GV £ 4 e Nl
CorS oMbl Sg38l @ oo dgdome (g )KencullE
e (lo plplo 998 o oy I Cunliol odlitnl § Cams
(o yimd & Canl HIS (glin o Wgn Cinas g loss &5l
]y Sl e o > SleMbl (5 ST 25 o )5l
0] 2 o ialS s

sl oUly plye 4 o) Kanculls psrao gyl
Gly o IFST il 4 glaag) 5 (Seal (63,8
W5 5 g 5 e Sliges b bl )by
Wk 9 bedly (6 li8S Tl oS dasin a5 29 oo
Fl 2580 wouine S8 ilodr LS sl doely ()90
SIS ax Sy lsie 4 (Sl o o 3 [V
sldz i s loil b lad o cleMbl g laosly b s aslge
bl sl ool b ably 4 1) b (sdiadgn 2 Lél e
olejle Jl gyl s b > Cledbl (5)5ld slaadlye (4
o3l Wt 4 bl g dble ool [F] djloie (See
Aol Cuwd (asuie aaby S 4 e die; K 0 B A o

VAY Journal of Health and Biomedical Informatics 2023; 10(2): 185-197


http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

@93 c)lm.i} ‘D 8,92 NEY ‘)MU

SO S j 9 oDl S o il dloro

Sloj 03930 () Senlubl porde (g wro (eimen
lalas > cplplo s wd)S e > Ghaggy ol sl
» ol JolS e a8 Sldllas 5l amws )] clallae Gl
G baw & Ve 5 Lub ablS HUS g wyiwd
MSanalls Comls 15le (o )Sanculll ) asnlio
5 Sk (Sljle 5 (plise (g5 (38 Kol LB
WS (np sl idg Sg sl codlr 3 (g Ko B
5 ookl b g gl ysinl dalllas YV sliws Ll j5 548 awslis
29 LSS s 4 adllas A+ slus EndNote 9X jéle 5
0095 (o yawd pd o 4 o adlles Yo dlaw b asliS LS
5 Olgis olwly odile Bl adlas YAY g 08 Bl
E3d9n b agiyn 4l AV 0l ] 8 1505 gy 05
o bl pas cle a4y 50 dlde D1 colys (o wud oLl
S adllas Foo lols g Bl g}y £9d90 b dllde JolS

() JSs) B sl 2o () 2

sl bl |y 65 0n s ¢ Slojl @lge y ae b codes
Jibs 4 ol 2 ogMe 55l (San lojlus cilises glaws 3 ]
sl ()8 n el codlo 0jg> Gl (n 5 S5 &
oo 50 9 G 55 ol il 5 op)l8 gzl

85l

o)
Ghwog Oygo 4 &S il 2ls) —5y9p0 5 5| 2Ol SiagR
2 Sl palie abdind 4 gliwd joale 4
wieghy cnl pbml Caa b pbul SS9 psdl M
Google scholar Scopus  sleMbl  claolb
slojlends L IEEE
L “Integration” 4 “Interoperability framework”
)3 gs )50 “E-Health” oen 4 AND (S 5

0595wl 33 dg350 WY lie Dlad 3 D9 o 4y a8 S

Science Direct

Scopus Science Direct
A AAd

|

a3 ol z sler O lalllae Stuai
GO g o pwd 30 CalE
.

Slaliae 5 oloss

rr

IEEE Google Scholar
WA ¥

41 00 g yle Slalllas stass

REFIERY S

o BT

[ ouiloadly o latliae Sl

AF

(e a1 5o o ottt shasd )
Louss g olgis Lyl pos
B Er e
g Ad /

*

o Dol )l pus Ll 43 ool g L O ladlias Sl
Sy R E e bt JulS
ot

oniloadly o lalilae Stoai
“

*

Ol oy o lalllae IS5 Staas
¥

g3 b b po Colalllne oS! Wig, 1Y JSud

) SercubB slacgr ;b )
S gt ) (6)Beacelil popie civog sl
o 2090 F US55 ol glaog )l 5l (S ceed plis
ods mlojlu prilSe as byl Lol un oS )5 8
DoJ s lis paie,ldle beyaly Slojlu b b col

.

=W
A gyl W el ol s gzl yscl dalllas ¥ wyp b
@ )Senlahl (sl WY g Laop)lS o Sieres 512590
olul) gy id anaiwd o ol g oogMe el Cund
realie Sl (spSoilul g ilame ( Se)LSe &lge gslaw
Al )3 3)lge (] g &5 3)5 s i 8y Sen B

Cawl 04 03)91

Journal of Health and Biomedical Informatics 2023; 10(2): 185-197 YAA


http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

Aiguol 9 (6 yanbho

3)
%
&
g,
9
]
3.
3
)

GySorCabld ga o it glyil Y S

9 6 SenculilB EMSie sy sly 1 gavat @
Cuwl oas &l Calizes (slaolBTayd 4 as g5 b Jlojlw (sladol
(Sl slagius bl |y 5y 8encll gaadl &S
DA S (o0 ogs Jio 2 (oo (5 loso 9 (co50de
St Sk 5 IS Kb Cog o
05 dole S e Sllas 4 5L dalojle o  SleMb
UJI).’LJ f))‘.) )J..\.’uot.a.n dLD.»CA}L»)J) TN Y )L’I_é) 9 osld
4 aad o ojll Al cov glabojle o o) Keac il
Sl S yide Gjge d el 4SS S 5> Ao (glao )5
ignd (dndib olalp 1) (o)l g Sym e 1) 255
oM (6353)5 (gladol ¢ gan dix dlos jl (¢S ild
5 Sig Sl 0l 90 )18 sladlate CoMls slagpies
Spias gk Jbo 5 silane Jlizwd slapgan;
sl ppmee @ Glegh ool @Bl e e
(Y U)oyl polaid] S iSUl ceoMas pd (5, Sencuild

pte Sloptus (Gilui LSy oy 5T 259 @
5 4Sud cod Jelie dige] 53 o3y 4 (JolSS Jlv 13 g 0208
555 hline OMals &l o @) gl Do
)8 sdeely liley izl (g Jits 5 (SoSenl
359w el ) gljle b gl
D25 00 a3 (85 208 (oo (iloday LS

S sbul iy by asbul by tlg,l e
slaodiyy il udS SRl (pddse 4 odsu ]
&S Cuwl 0 &) Sz eges Slods )0 di e 9 Jeil8
S il (5 5 sl (Slejls o s sloaY (sl
S b dejpm alie g LSy (eges Closs
LS o SaS Naidsd laze ool @ 5 Cunl (o) Ken Ll
Y]

13 6 Sanialils o) gl gl ol fsilojs @
5 ol clyn aw A Lol &8l ok #1y) s lojle
Slse 929 Jds a4 plojle 1 el (o )lso (sbad Sy
(g @) ol zsba 5 (Slojlo 5 5yskd oosrie)
Cap o Cul dlge () Ken bl pie L (o)l 5 sl b
sy, Wb wwlas Pl g cleMbl (g)l385ST il
DAL, 58 4]y (3l g 5,80 paio e )LS) (o)l

]
2
3
o ¥
2
g;.
9
2‘

Seig pSUN oV 45 (5,0 sl a3 3,15 31 5 ke 2V JSUS

AR Journal of Health and Biomedical Informatics 2023; 10(2): 185-197


http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

@93 b)lo.u: ‘D 8,93 NEY ‘)MU

S5 G 5 Dl S logis el

ol 5 oMo dgnt0 Ky ) (e g )93 ol 5l 3Shes
sl glbeddle clbas ) 4 S8y o LSl
230 ) oSt a8l flop el & oS wiad e S
G Co g lgis 4 00l 1S9 iUl oig @
@ ol jpte 5 Sgpsll e ull oly @ )
IYF] cwl 03y b cods SBan ide
sl g1, 1 oS aise dgute (g B 3o 42y o
Olodd CutS daupe 5 (o xS el SleMbl 8, 5l ile
sbos laesly a4 (o Keac bbld :ladss .
L.’. &.o cdln\ﬂa.;.o 5914...4 » lea.xml...f;.n Sldlao le).g u’é]ﬁ
5 Sigdgednl OVl (g 1n) 0oy )8 4 Sk
b ol 15 ol | (goges o Lgsyo (slo IS5
oSl oedle (63053k 5 (Sgias (hgn laghy 5l ealizul
By ol Wlg e oS ded e s Sl slaas,d
IY] 22 )18 gy 3y90 (ll slaolojl
3 Codlw glaodly Jols z Mol op (s g, Ko .
53280 (S5 00l gl gylow 3y50 10 0319 4 liie Gluwwhe
Hellom o )lSon pilie floys g pasds 9 9
oy oSl Jols asly dodly ol lois & &S puitands Slaanwo
V]S o Jotes 35 1) Wi yglid g ool
S o2l sl Wl Y
0j> SeMbl g ;o o)eacdbld & oliws
o jlw HI8 g cpl (S5 (Sauzn Juds 4 o

by Jiows laome S, inieddoh livylony
Ssysly | il 2 (e Soias g latn
dod &Sl oliul o Gun &8 Cusl a3 LSy 4590655
M) S pemmen il Glosd L Lgye ol
Gie ) ghylag ) a0l dey 5 (6 Sl
(Y] 55l o0

Sl 2 (e Cudlye (lpie 4 thaie Sl @
9%l Jl oM yg30l, jl cudlye sl S yide Mol Sy
Oload 5 Jluzed codlaw olyor cuodaws ¢jgd0ly 1 (S5
Gle Jate coolfiws § a5 cusl SgypSI cuodl
5 y9%0ly 5l Oyl olKuwd (e (93,8 (sladel p
CaS b Slo > ot b sl o LS5 Sy (sl
9 4525 (NS STyl i (g puod Giznen famd L1
Ohle 4 il o Sen |y oMl (slrosly jl odlaiwl 5 Jul>o
&l s o) 3 gusts 3)8 @ |y puss CleMbl (Ko
Y] e o

Lol &l Gy Sge b5y iilne SuidS @
(o > Syge a ohlen bl el » YL cuds
kol GBlanl 45" a5 el yolis 5l oslizol b Lgy 5 Class
Sl lp oglite I 3505) S p e Ay
Siloriaslys goe jlon Oy 4 yide (bl ol
Sy ¢l )bt 5 Gels oamle o @l o)l
I ] ol (W g 5lans) 21,81 cawlgsyo 51 Hlab

O Sk 5 Bk Gy PA (S5 prde
bcddle glacsloy; 5 (Sbp gbedle bl
Gloars  Jols &S 5 @l eny] sl
&1, i (Predictive) ouus’ s i (Personalized)
Jolis ¢ cul (Participatory) s )lie 4 (Preventive)
Wlawge cy bally) s sl ot Glamablil 5 oSS
ooy b ablie sl owimen 9 Codl pllas 31,31  bnog S
o 3 bkl jba o cul (sloial slaile 5
{TY] 25800 (80 Lt Latly,

J slacgeme b slals tdiowigd Cuodlw A& .

3 5938 b1y wls s Sloe &S glasliis glaolKiuwy ¢ o S
Journal of Health and Biomedical Informatics 2023; 10(2): 185-197 V4.


http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

Aiguol 9 (6 yanbho

A-
3
g
]
)

&y Sodculils b ills Cilises gloil 1€ S

bis b SIS 4 sl pas (liojlen iy
L¥] sd polie poguad m o/ Cacal

L;I)?l Lgl).g uélflj eL’w :élsu é.gliw L4
slaanin o plansie (Jbo glis 2908 4 (gjlod,lS
sbolls b Sbil e o) olil (gjlwesly
Sl shde dls g ST Jidod g 3o 1) 395 ()l ebe oo
Iy oloile sla oblgs asly S WS |y Laojgy Lilogy o lois &
siloosly (sladiy ja A oo Cipmdi Wnofgp 4 (Sibww) S
ol cnl g sl ol (giloan ) lSe sl sl Slgoe 3
OB 893 e (slacsyols o balil jome jgie piline
[Y7] !

IR ..\.Jy oy ol :dogmmjé/uw, °
9 odly I sqm odlaiwl 1y el pho Hlws oM pllas jo
sacrl 5 sl olpon S Slasely b jlow (cogade >
(Sl e bws Hlow Cogr g Wodly Cusel peudi (glp
d‘).’ ]) sl 4 u.a‘ o™ pwd ..\9‘9.’@ Cugr )|)>| 9 Canols
IPV] 85 (0 slone sl8

st Sl Glses A mie tpae ol @

ol o] piline Jlize Sllas (gly a8 305 o sl sleMbl
[7V] 258 (alolid galy jgbas i)l gt dy (guoyiaod & jl

op & Gl gy Jlg g sjlwelien °
Wlodd cuas I Sy S BL )b b beiuww
N5 9 ol poaltians ygboas 1y il auisly Jlgs g ol
[YV] )8 . 25U SleMb| ponis

Lojls Cawl (Son awplus jowplis g S @

sl iy Sl b Caio buog b obib o 35
WWgdh Cud Wb aS oleodly wile  Bluwe dyg0 0 Wb pl s

Ol Al oM djes by (S o
(50355 5l 300 Ml &S ) s 4y Kdg Sl candhas
wimd e Lidey |y il 5 Jlo celmodls Gl gl 5 AJsi 1
Sl & gly cwl (Seo cplplos fCwl snomy Hlaw
255 etk e b (oili il uilis
F] Al azsls

By Olasuie  bjlulisl 1 g5lws lasliw! o
dwy @ Hlow I Cdlye Doy 4 e &S M (glosds
b bgd oo Oglite SleMbl glagiuns (s Sencall
sl g i Jgoutio g it (S Al Lo laslial ¢ Jlo ]
L e pllas Slwge g0l jl il (polaidl y e
55 3o (613l 5] 3litsl 5 At Gedaie 3,0kl K,
TF] 500 (05 3y sl

bz )KeaclblB & Jliw tawllva @
Sl )3 00055 wealde )5 & xie Cuodls o> 5
porcie S oo laaleil 1nj Dede (Sl
> e gl o WpSe n o » glse b
hiee b dols Ul g0 glojle o 31 sl
[¥] cusly xalgss

wile) (o8 lagiuge (08 Spimw @
el dgaome (4)encul L ((Sdp Syt (slapiu
Mg b )5 G (sl 5 At olard] oL (gl
Sy Bt ool 1 )l piomen tload Sk ol
Sl (58958 1503 sl L ()0 cibll 5l (555 5l
[¥] Sloas Syl ol 0aidg)d 5L pow 5l clable

Caivo &S (pl & dogi b 1ypudd il 43 Cuoglio o
S cwl (S g8 odgn 4 ep e Cwdle
Cuow 4 yoi ply o il slcddl,e Buassl)
SanllE 5 SIS pie s & Sg Sl cadl
o33 5 S Slacegions wiliss Sl (ot

ARY] Journal of Health and Biomedical Informatics 2023; 10(2): 185-197


http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

@93 b)l.o.a:} ‘D 8,92 NEY ‘)MU

SO S j 9 oDl S o il dloro

@ by g9o50 5 S rlple fosds gj el
[TV 555 )13 a5 3)50 90 y5bar 1L obllas

(o dnwg (polol 2 S (6855 9 JolSG .
)] g ymaS lires G b wiee (Sl @508
28kes 5 )l 21y b il b s cplpliy sl oo
256 0L ipiane hb 3 o] g egMe sl anild g
S 48)S Jlal > iwaw JS p pl8l pas b opiY cleladl
Y]

S5l mualie (gubdlnd —£

Slopomaie o g dbul (o) Kenc B 5l G
tlizee Glaglojls bauwgs oad o e g (Seal claadge
oS ol ylS el Ceods pllsi 3 S350 el ol ko
Sedgn (Jae dbml g (Sl (ol Sl S Ol
Ol sl oy BB cilisee (glaslaie Sl g cunl (AS
SlSercublB palie (gl oads aB )3 el > cdbaned
@lyo gobw olul jpmetd g9y p SgySIl el
(B JS8) canload jaseie (5565 0jlul 5 (5 jlone ((S2)lS0

ity @ O e QO
Wik SN O am.slhpﬁquo

& Shes wilojlu o

Tobw 2

i

a9l O osls = %
wre O wip o %
e @ vur " 3
S g sl }

Slcwlw 5 bolugy Jlg (Sloj e <8 g 799
[YV] sl aisls 2529 38155 poguad m >/ Cotel

Gy Y lpudlSo il g (WS Co o °
led balys 0 1) g gloodly (o) B3l 9 (S5 LSS Laas
ol cpl oyl 4 iS5 &Bly o S o pal)b
doss ST G @y yomio lad oS slacuadge p> a5 Lad 0
[¥V] 058 )95 1 (fusyd & 2900 JolS

il 9 OlableublE oSles o
2 b a5le) 5, Sles slasiojls L oldm i (bl s
wono) laeblealls (LisTy Slles (g 5 2555wl
Pl (d9es 5 (B) spdimbie 9 (009 &gess g <8
Syrda sl isopl 4 & aS oyl gloy Jobo
[Y0] 5980 g ye

Soptums (SO SNl )08 1o S g hld @
JB 5> @ et oz olide > 4 ooy 5 S)i
Glals bl ens ghacky syl L) dmes s

S pSI CooVlw 33 (6o Culsld oadlio gaadiwd 0 JSUS

Jols 1y (bl slasysld @ olitwd 5 Jlasl (sla gy
D9 s

IS5 Pl (Sise  159 5Seacall o

5 Bpiumw o plo SleMbl dole Kl aS 5)l5 o)Ll ool

L ply oS g ot b S oo el 1) i (slaaol s

6550, ply yo 1y laodly da b5 g (g920 Aelgd 3l odlatuwl

S o (2UiS ey s g

&) Sor a8 Sl —£-)
S L
x5S 448 8 e [l g i) o5 Sanc ol
S Cae glejle 5 e ghaw 3 S LB
IVV-YA] Casl o5 ol (605,18 & piline JolS

b posels oo Jlail & (o 5 Kanoll o
6 oloxs S ¢ sl 1l ilegsge o 3,05 0 L
0l dble gl gl g dmodly il ¢ a8

Journal of Health and Biomedical Informatics 2023; 10(2): 185-197 a4y


http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

Aiguol 9 (6 yanbho

O ‘_5.&..;—‘)3 9 wlize (90 (B 3l pel o Sanc LB
Syige Jals 1y ol
& Boa a8 ailge —£-Y
ot £l )3 (Slojlo 5 (599l (sogre) Elge 3929 Jul> &
0 amlgs o B lolo 3 6y Kancubld ol cilis
Nod o losd ol ¢ SleMbl ()18 il glo dyj
YA

2l & SNl plise 5 5970 gl 4y 1 cogpie @
2 Gl Jde 4 by e OMSUe pl )b dx g8 9d S 99,

)'I) u.’il_c)ﬂo‘ dla:d”t_é d)lf)’[wlj 4 :d)glﬁi L4
aS 3,05 o)Ll (o g Bl o Jole pius ¢ 5 loze bl
byl g o35y (Jols 0 pidd ( inles (sbadjlibiwl 4y bgyye
Gl Ly 5l eolaiwl 3 )b 51 Wosly

@ Jis (o8 42) gt iy i dlojlo @

S 4 pbol & jlxe (S a2) sl (Sewl )
Db brye plojl clajlibs (5)5 5Ll (yizren 5 (col
S )b -€-€
S Glancebl I gl A S gl @ Sl
S aaidie oo bl elulp ) baoee (aindon
P Slg o il o Sen lojlw 3z, g S35 o cleMb
g SleMbl (8 cbhdiwd & Cwdlw wle el mlus
YY) 558 s Slojl

AB L goou )l 4 dog b1 b gabaiwd @
byl sy g ply Jol 53 Sl iiles 0g56 1 cleMb]
5 Sed OVl ()l By puslle Jald a5 3l 3950
Ao (SladSud )3 bt (o ply P ot e
o] Bypips oy 005 Aol (glapley ;3 00> jlidlew Sy g

lze gloas & dog b Wbl gadiws @
55503 ol slime 5 39500 2 95, 45 SNl (595 2 ol
5 plo o3l slaylidls )d dgg0 wablas Sy Jolis a5 5l
ool 2518 I8 (1335 plidline b Lo g il

sban 4 of b odbjle gaodws e
Sl )b S e 5 Cals (59 g e Jold WL S Jos
cladrgy o anl s o dly)ls Jolis aS o)l 38 65 ©Melss
6laidl o wlow Blaal o )b Blaal ( Slles g)bo

NS oo e Azl il (g e CE o
Job pdead Ju g,y GleMbl g baosly 585 sz g B &S
Jloyl &8 a4l w505 Oylie 4 095 S g bais Yol
> &l > ol 518 LB &S 3L (shz ploa 35 e
plo 0153 g odiiuwyd 45 L] 0 D93y 4 Sloj OIS ]
p3lie g by Sho adgrge elyl I (Golite iales b porie

o op YL H(5)0) Glojlw g KeaublE o
ol g Lanl b (gjludn LS, (Sl & col (g Sanc B
3o )18 ey 3590 |y Gloil sl pe 5l 113 (6 gnS
oyl ] (L prdans dw )3 Caudidge injls )] Cubbge oS
Gk 45 fSan a5y Sl e S5
SRR VRS PSS PSRRI
5 Sload I (S yide Spd b izmen 1)1 ) g ps 9 o0
Aol ansly wgb o odlitnl ol ;3 Slesd oyl &S (glaise;
&y RodCubld = olaww —£-Y
ol ab 45 S & Gy 1 gibe & 65 len
(8 6 KenculllB sl (6,5, @ piliae (gliodior
(g @) plojle zohw 1 Slojle 5 las (so20

LK obol sl odhy (5, Kenc LB aly @
&S Cowl gzimn sla b g 0ol calisee sla Juo jo U
Slaololy ) Ml il STsl & 5 5l epde
S5 5 b ygiws Yl I SleMbl )3 385 oy (Sanl
Do oo Jold ob |y leMb] g aosly

bl 5 oSy (ol @ bap tBgmwgw @
sinn (ol y & Ladd aS cuwl caliseo (glad )5 L 5 Shos
9 UbuLo)L.u ))S.Lo& LY 109.])0 d.§l: ‘39“"@" dgdone 43[9.1) »
Gl g1aSs sl o sl

b ag b oS cwl clsd Jlg anl)ptlaniyld e
Oleibe )3 g 29800 iy plojle el sajls (B
B LngA;gj)é o bliyl bl ogu oS Cuwl oY (clasiis
Al et Syie auld G oll lp olojle ¢
SIS LS o b cilisee (slaanl 3 a8 conl opl Cian gl

e glabyy 3929 b plejle Hgeums @
1359y 9 (Slojl S8 (ilo8 S g (6 S roncd
loglejlo o 0,05 45 29 00 Sinlon (IS @ ()15
Ml (el glejle e ool &l b ey

1ay Journal of Health and Biomedical Informatics 2023; 10(2): 185-197


http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

@93 b)lo.u: ‘D 8,93 NEY ‘)MU

S5 G 5 Dl S logis el

5 35 4 9 Sy

059> 3 5)en bl paalio yigp Syd Bua b gl ol
Srosly I By oip @ e & A5 pbsl el
o5 ) &S adlye cul Sl il 5 3 )l s Kol
Sl e piud (gdndied S ol egMe )T Cwedlw
Flye igslan Sl slajgme Jold) (g)Sancll oalis
3,5 Sl 35 (65 0jlul g )lore (S

S g oo e b b Gimggy ool b)) pogad
Wbl 5 wlbls)l (gyld (oS 4 g b &
slodie; ) (5, encubll Jigus Cax b5 sloog)l>
Wl byl 5l By g oyl yd 45 ol os ) Caliso
5 [VE=YA] w0 )lsl canaibs 5 LT ¢ Slojl S o
ol jl okl (g5, 32 Logr )l cnl gloal &8 )5 et
)l a5 38155 sainl B g olime (350 b 6y Som S
(B Obly)l pilie bl oS (So)lSe 4 (ol 1
sl ol sosi] B s 5 line 5 (6500 B
o9l slaaie) By Cua g8 Henell o)l
535 g ae oMo pllss 3 (ySancabls (688 & (sl
iadgn Glslon 4 (lgi 0 )0 (nl (n Fake oz I &S
codl @l PA pogis csjbre SuilS «Juato Casdles
g Slidod ((Sdp ol «Sg sl okigy wadon
on bl sbml s 05 o)lal el sl )Sen
vl el ool pllis 1 1553 3ldl 5 laog,S «lumoe
g Cublye lopd @Bl (pasudl (gl )3 e g CB
Aol hlow (sl Cayd g @Bods (65 el Sioas 4o |
O Sdngsy o Sluwpe b ab @) caa ol 5l 55 il
o1 lorss dalgo o b i b 45 olatlls &) Canus
Gl eas ads Gl bl dly gl
015 zjlo il p idate gk cnl 3 () Sen B
Ol s Weber o [f] OS2 5 Iroju oldlae
oMl 0je> dlald Saow  Jels &S cuwl [YO]
2 Cooglio ¢ o8 (gl ¢ owlid w6 5luwd )kl
9 SiluplRen @ite (Lol (pogad e > Coial i
hles b 5 815 Co e g ples 9 o < oloj JIgs
Olipobleghl o3 )Slos i ()18 9 oSS s Sy 5
allas I 50 (BBL @lie s ) Mdloe (s pdyolide 9
i 53 09250 Sl il 038l [YF] o)Sen 5 Kadadi

d)LO&O -£-0
on bl g baddie @lins Jo (SsSs et ()loxe
3 )8dae i (sl iojls 51 Slio g 2w o (Ui | Ui
Gludiwd YA hlKen 5 (gyuie ddlllae wll ped
Pl Aol (lapiann (53lode ) LSS (sl (sslane (slacSin
ol o (gdiwd

Solore (oS g5 i (pl > ARSIy @
Ml g pwg)Sen ¢ Slojle ©loas 0,35 ¢ ]S gy
S LSS Jeoly lyie @ S et g (gilwlion wodie wdld
b aSd sbvo S (59) 2 odmjy soadlze jl ool &9
P S Oyeo 4 g ded ol ki glaodijhy
gy ) 4 )bt Sy slalee

S Jols aiwd pl 100 (5w .
Cauwl (gl Slawls o S5 glaosld S Sluwlro (4 )laxe
5 2L b It dnngs o 2500 485 S 4 Jloj
P32 9 0033 Mg 4y Blg )3 AL gykae YU (6 pdy plide
2 930l law 55 9 o b & Wnodld I (grnwg o>
Sy er by 55051051 -£-1
b B 0 |) OKal O”-.‘ lmolo)'[w 4 d)&b&,,l.g@ d);o)'],\ﬂ
e g dwlidy (¢ SencublB Jlas jl1) 095 Cand g g8 bW
5o SodgaS | gySsle sl gl Ul 5 d9me
55 & o3 ol 255 5m (S Se pe & i 85
S Cwl eacehb (g lulyd 2ly el
] 5l wle,le

bl dad o oill pre Sy SO idamnly @
Sl s S0 b o) Kencabls sbol ol 1y 595

dpg0 sl 6,55l Lasuis Kl :d)@)“.w L]
S o ol 31,6 5

Ll e oldes 5 Slas obj)l (6l 2,5es @
A o ol o iy b jline 4 dr g

Journal of Health and Biomedical Informatics 2023; 10(2): 185-197 AR ¥4


http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

Aiguol 9 (6 yanbho

u_:L.M.:J u.Lo] L;Lm)pm BN u.»L.uL.w Lgl)g d)&o.bk_«u.bb
Pl slaglojle 5 Sl sbagia » Sk «
Iy gliosion (LS.LJ)B 5 plize (5920 ¢ 28) (6, San LB
Ol &5 S5 plon (So)lSo 5 (shiedon (pl 23,5 (0 g
o it dlo 514551 olyom a1y (gylod o2 (sblje 5
Gl aBge a4 (uyid 3 €y g o SRl & s
aS 3,8 oyl oM SleMbl & sbligy cudlye Baiad
255 o pll ol

s pie gy Giagh nl slcusgiome (e 5
L bl péyile 9o ¥o) Ve 5l (S (Lol e 4
G55 Joo5 a4y ey b o ogdle cadls (Uil £9090
oy 5 Coodlw dgue sly Codlw 0je> 0 (o) Sencu Ll
Oliios diej Nlg oo Giogh cnl lee ol ) Ohles
o el Gl ogadm s g Cull 4 dag ail)
il pi el | (1928 sl 5 Swnchs

(912,38 9 S
oorte Sy oKD oS a3V 253 Bty
bl gl J) i Jels iagh ) e sy
S 4286 (Sloxe Jho )l e b o)l wlid)lS
(b Sl Glagius p 565 b Slus)lon Sl
o 33 oyde Canyi olBish (S5 pole 0uSiily Couas
0,lowd & SN KLY L AR
Sl eas 331 JR.MODARES.REC.1399.078
gk opl ol (Sdjpcan) glagingy 3 e

ol 00 plodl Slojle o coles g

&8l 2,5

References

1. Celesti A, Fazio M, Romano A, Bramanti A,
Bramanti P, Villari M. An oais-based hospital
information system on the cloud: Analysis of a nosql
column-oriented approach. IEEE Journal of Biomedical

5 Olaasie (Jbo ple 35008 @ dagi ) b adS
@l Coonl Gl oM pllas > giluodly slaasja
by ly (o b g 3)lge ol e gyl jlcanl 513,05
G e agille ol b a5 asle (ol (om0,
Dgdbien lajle (il 5 (55900
) Gpepia gaan [Fo] ollSes 5 Koulou
Blye (Sl gdSag) sl Jold () Senclis
21y @ySojluly 5)Sencelll (cla Shg )5 slaoje
&S Jb o oy ) an LSS (g i) less &) aie
oo Slllae y Billas (ol gypre il (ganaLed
(SElSe Elye ol olul Jold (haghy cpl )3 ord
2 i Cul 6)enllhB malie 5ySojlul 5 (lone
Solome o 3 (S )lSs 5 )l iz laas
D AST oM pllas x> y0
opl 5D 0y 39 ) KancublE (ool slal a5 LT )
(5575 o 5 Sanll m bl (5Ll 4 sl
Ll wtuss (5)loxe 1 1l 48 43 0ylal (anl)d g glas
S5 84 il (Sl 4 ol olios e 1) g
sHS gbair Gl (S (Sl cwd bl )l
5 d9dise e (Gledsh uw & Cunl (5yleac LB
> a3 bl ipte o 355 0 2 2 ]) AR gl
30 S)lome Cuwl o 48,5 a5 > Jlojle 9 SleMbl ¢ b
o) S5 slial Jold &S cuwl i polis lojl
2 laly Jool pizen 5 5005 b gl bl 5 e
5 SSeacbl dly ) el oSS 5 (Sl L b,
IS 5 st slomdle A im0 (Ko S
cstellinm 5 (o slacs)lSon g (g yiwd s oo Sl o0
WS oo e 1y lojle 5zl g S5 Glblayl 1y g
Ao o yisli8l 551y CBd g sy ) g 0gdMe
odemg «leMbl g wlbls)l (5y5ld oy b iy
daglojls slymal 5 bcwlw jusi 5 Bl (A
ool 25 S)5 5l (S Jlye 4 e jein ) Senc Ll
Gaa a dog b oplply 9gd 0 adlid codw pllas jo 50
pplie I lidn gauaes Sl Giagy ol
And Health Informatics 2017;22(3):912-8. doi:
10.1109/JBHI.2017.2681126
2. Lehne M, Sass J, Essenwanger A, Schepers J, Thun

S. Why digital medicine depends on interoperability.
NPJ Digital Medicine 2019;2(1):79.

ARY:) Journal of Health and Biomedical Informatics 2023; 10(2): 185-197


http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

@93 b)lo.u: ‘D 8,93 NEY ‘)MU

S5 G 5 Dl S logis el

3. Zeinali N, Asosheh A, Setareh S. Provide
interoperability model to interact in hospital information
systems. Journal of Health and Biomedical Informatics.
2017;4(1):48-58. [In Persian]

4. Iroju O, Soriyan A, Gambo |, Olaleke J.
Interoperability in healthcare: benefits, challenges and
resolutions. International Journal of Innovation and
Applied Studies 2013;3(1):262-70.

5. Dwivedi V, Ndesanjo W, Bamsi H, Busiga M, Nyella
E, Massawe JV, Smith D, Onyejekwe K, Metzger J,
Taylor P. One country's journey to interoperability:
Tanzania's experience developing and implementing a
national health information exchange. BMC Medical
Informatics and Decision Making 2021;21(1):1-6.

6. Maciel RS, David JM, Claro D, Braga R. Full
interoperability: Challenges and opportunities for future
information systems. In book: | GranDSI-BR: Grandes
Desafios da Pesquisa em Sistemas de Informacdo no
Brasil para o periodo de 2016 a 2026. p.107-118..
d0i:10.5753/sbc.2884.0.9

7. Sabooniha N, Toohey D, Lee K. An evaluation of
hospital information systems integration approaches.
InProceedings of the International Conference on
Advances in Computing, Communications and
Informatics 2012  Aug 3; p. 498-504.
https://doi.org/10.1145/2345396.2345479

8. Shortliffe HE, Cimino JJ. Biomedical informatics:
computer applications in health care and biomedicine.
London: Springer-Verlag; 2014.

9. Amr MF, Riyami B, Mansouri K, Qbadou M.
Interoperability of Hospital Information Systems
through the modeling of the Web Service" Request for
medical care". In2020 IEEE International conference of
Moroccan Geomatics (Morgeo); 2020 May 11-13;
Casablanca, Morocco: IEEE; 2020. p. 1-6.
doi: 10.1109/Morge049228.2020.9121893

10. Gordon WJ, Catalini C. Blockchain technology for
healthcare: facilitating the transition to patient-driven
interoperability.  Computational and  Structural
Biotechnology Journal 2018;16:224-30.
https://doi.org/10.1016/j.csbj.2018.06.003

11. McGhin T, Choo KK, Liu CZ, He D. Blockchain in
healthcare applications: Research challenges and
opportunities. Journal of Network and Computer
Applications 2019;135:62-75.
https://doi.org/10.1016/j.jnca.2019.02.027

12. Oyeyemi A, Scott P. Interoperability in health and
social care: organisational issues are the biggest
challenge. BMJ Health & Care Informatics 2018;25(3):
196-8. http://dx.doi.org/10.14236/jhi.v25i3.1024

13. Moshiri F, Asosheh A. Presenting an Integrated
Architecture of Hospital Information Systems Based on
Interoperability Model: Clinical Information Systems.
Journal of Health and Biomedical Informatics 2022;
9(2): 92-103. [In Persian]

14. Moshiri F, Asosheh A. Software architecture model
of smart hospital information systems based on
Interoperability. International Conference on Smart
Cities, Internet of Things & Applications; 2022 Sep 14;
Mashhad: Ferdowsi University of Mashhad; 2022.

15. Leal GD, Guédria W, Panetto H. Interoperability
assessment: A systematic literature review. Computers
in Industry 2019;106:111-32.
https://doi.org/10.1016/j.compind.2019.01.002

16. Berre AJ, Elvesater B, Figay N, Guglielmina C,
Johnsen SG, Karlsen D, Knothe T, Lippe S. The
ATHENA interoperability framework. In Enterprise
interoperability Il: new challenges and approaches
London: Springer; 2007. p. 569-80.

17. Abudahir A. Interoperability frameworks: analysis,
comparison, and guidelines [dissertation]. Thessaloniki
— Greece: International Hellenic University; 2017.

18. Chen D. Framework for enterprise interoperability.
Enterprise interoperability:  Interop-PGSO vision
2017;1:1-8.
https://doi.org/10.1002/9781119407928.ch1

19. Panetto H. Towards a classification framework for
interoperability of enterprise applications. International
Journal of Computer Integrated Manufacturing
2007;20(8):727-40.
https://doi.org/10.1080/09511920600996419

20. Jardim-Goncalves R, Agostinho C, Steiger-Garcao
A. A reference model for sustainable interoperability in
networked enterprises: towards the foundation of El
science base. International Journal of Computer
Integrated Manufacturing 2012;25(10):855-73.
https://doi.org/10.1080/0951192X.2011.653831

21. Delgado JC. Supporting enterprise integration with
a multidimensional interoperability = framework.
International Journal of Social and Organizational
Dynamics in IT (IJSODIT) 2015;4(1):39-70.
doi: 10.4018/1JSODIT.2015010104

22. Gaynor M, Yu F, Andrus CH, Bradner S, Rawn J. A
general framework for interoperability with applications
to healthcare. Health Policy and Technology
2014;3(1):3-12.
https://doi.org/10.1016/j.hipt.2013.09.004

23. Berler A, Pavlopoulos S, Koutsouris D. Design of an
interoperability framework in a regional healthcare
system. 26th Annual International Conference of the
IEEE; Engineering in Medicine and Biology Society
2004 Sep 1; IEEE; 2004. p. 3093-6.

24. Guarrera TK, McGeorge NM, Ancker JS, Hegde S,
Zhou Y, Lin L, Crane PW, Fairbanks RJ, Kaushal R,
Bisantz AM. Characterising the effect of
interoperability on healthcare work: a novel framework.
Theoretical ~ Issues in  Ergonomics  Science
2014:;15(6):578-94.
https://doi.org/10.1080/1463922X.2013.838318

25. Kuziemsky CE, Weber-Jahnke JH. An eBusiness-
based framework for eHealth interoperability. Journal of
Emerging Technologies in Web Intelligence
2009;1(2):129-36.

26. Ostadzadeh SS, Shams F, Badie K. An architectural
model framework to improve digital ecosystems
interoperability. InNew trends in networking,
computing, e-learning, systems sciences, and
engineering. Springer; 2015. p. 513-20.

Journal of Health and Biomedical Informatics 2023; 10(2): 185-197 41


http://dx.doi.org/10.5753/sbc.2884.0.9
https://doi.org/10.1145/2345396.2345479
https://doi.org/10.1109/Morgeo49228.2020.9121893
https://doi.org/10.1016/j.csbj.2018.06.003
https://doi.org/10.1016/j.jnca.2019.02.027
https://doi.org/10.1016/j.compind.2019.01.002
https://doi.org/10.1002/9781119407928.ch1
https://doi.org/10.1080/09511920600996419
https://doi.org/10.1080/0951192X.2011.653831
https://doi.org/10.1016/j.hlpt.2013.09.004
https://doi.org/10.1080/1463922X.2013.838318
http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html

[ Downloaded from jhbmi.ir on 2024-05-18 ]

[ DOI: 10.34172/jhbmi.2023.24 |

Aiguol 9 (6 yanbho

27. Blobel B, Oemig F, Lopez DM, Gonzalez C.
Architectural Interoperability Framework. eHealth
Competence Center; 2011. doi: 10.5283/epub.23654
28. Zeinali N, Asosheh A, Setareh S. The conceptual
model to solve the problem of interoperability in health
information  systems. In2016 8th International
Symposium on Telecommunications (IST); 2016 Sep
27-28;  Tehran: IEEE; 2016. p. 684-9.
doi: 10.1109/ISTEL.2016.7881909

29. Rasoulian-Kasrineh M, Sharifzadeh N, Tabatabaei
SM. Smart hospitals around the world: a systematic
review. https://doi.org/10.21203/rs.3.rs-258174/v1

30. Chouvarda IG, Goulis DG, Lambrinoudaki I,
Maglaveras N. Connected health and integrated care:
Toward new models for chronic disease management.
Maturitas 2015;82(1):22-7.

31. Krausz M, Ward J, Ramsey D. From telehealth to an
interactive virtual clinic. e-Mental Health; 2016. p. 289-
310. d0i:10.1007/978-3-319-20852-7_15

32. Sriram RD, Subrahmanian E. Transforming health
care through digital revolutions. Journal of the Indian
Institute of Science 2020;100:753-72.

33. Bennett J, Rokas O, Chen L. Healthcare in the smart
home: A study of past, present and future. Sustainability
2017;9(5):840. https://doi.org/10.3390/su9050840

34. Ndlovu K, Mars M, Scott RE. Interoperability
frameworks linking mHealth applications to electronic
record systems. BMC Health Services Research
2021;21(1):459.

35. Weber-Jahnke J, Peyton L, Topaloglou T. eHealth
system interoperability. Information Systems Frontiers.
2012;14:1-3.

36. Kadadi A, Agrawal R, Nyamful C, Atig R.
Challenges of data integration and interoperability in big
data. In2014 IEEE International Conference on Big
Data (big data); 2014 Oct 27-30; Washington, DC,
USA: IEEE; 2014. p. 38-40.
doi: 10.1109/BigData.2014.7004486

37. Ambrosio R, Widergren S. A framework for
addressing interoperability issues. IEEE Power
Engineering Society General Meeting 2007 Jun 24-28
Tampa, FL, USA: |IEEE, 2007. p. 1-5
doi: 10.1109/PES.2007.385817

38. Moshiri F, Asosheh A. Classification of
Architectural Styles based on the Dimensions of the
Integration of Hospital Information Systems. 2021;
8(4): 347-58. [In Persian]

39. Ford TC. Interoperability = measurement
[dissertation]. USA: Air Force Institute of Technology;
2008.

40. Koulou A, EI Hami N, Hmina N, Elmir A, Bounabat
B. A novel approach IMA of interoperability
measurement. 4th IEEE International Colloquium on
Information Science and Technology (CiSt) 2016 Oct
24; Tangier, Morocco: IEEE; 2016. p. 665-9.
doi: 10.1109/CIST.2016.7804969.

ay Journal of Health and Biomedical Informatics 2023; 10(2): 185-197


https://doi.org/10.1109/ISTEL.2016.7881909
http://dx.doi.org/10.1007/978-3-319-20852-7_15
https://doi.org/10.3390/su9050840
https://doi.org/10.1109/BigData.2014.7004486
https://doi.org/10.1109/PES.2007.385817
https://doi.org/10.1109/CIST.2016.7804969
http://dx.doi.org/10.34172/jhbmi.2023.24
http://jhbmi.ir/article-1-748-en.html
http://www.tcpdf.org

