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Introduction: Nowadays, the world of technology is facing a growing phenomenon called
the Internet of Things (IoT). The purpose of this study is to provide the infrastructure
requirements, service model, and conceptual model for a smart hospital based on 10T, which
is a safe and reliable method due to the integration of exchanges between objects.

Method: In this strategic applied study, the infrastructure requirements of a smart hospital
based on 10T are explained explains. First, basic requirements were prepared through library
studies and, by setting up a questionnaire for medical staff and specialists in medical
informatics, information technology, and health information technology, they were
evaluated and then finalized using the Delphi technique. Then, based on extracted
requirements, the service model of a smart hospital was presented. Finally, the conceptual
model of loT-based smart hospital infrastructure was suggested.

Results: Thirty functional and non-functional requirements for loT-based smart hospital
infrastructure were determined. After that, the proposed model of services that can be
provided in the hospital, including infrastructure, core and value-added services, was
presented. Then, a conceptual model that includes the health ecosystem of the country,
consisting of the levels of communication and information infrastructure, digital service
systems, and the health system was provided.

Conclusion: Agreement on the requirements, service and conceptual model, will help to
design and implement the loT-based smart hospital and make it more accurate and simple,
according to factors affecting such as precision, speed and reliability in healthcare.

Keywords: Smart Hospital, Healthcare-Internet of Things (H-loT), Infrastructure,
Requirements, Integration

« Citation: Yadegari F, Asosheh A. Introducing a Service Model in Smart Hospitals based on the Internet of Things. Journal
of Health and Biomedical Informatics 2023; 9(4): 267-76. [In Persian] doi:10.34172/jhbmi.2023.06

1. M.Sc. Student 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@maodares.ac.ir

Journal of Health and Biomedical Informatics 2023; 9(4): 267-276 vy


http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2023.06&domain=pdf&date_stamp=2023-03-20
https://dx.doi.org/10.34172/jhbmi.2023.06
http://dx.doi.org/10.34.172/jhbmi.2022.04
http://dx.doi.org/10.34172/jhbmi.2023.06
https://jhbmi.com/article-1-734-en.html

[ Downloaded from jhbmi.com on 2025-10-19 ]

[ DOI: 10.34172/jhbmi.2023.06 |

g Kilo 5] i 58 e
1E N PWIVT ool olad g 0190
10.34172/jhbmi.2023.06

Kby Gt 5 oD Sl 1 aloes [ a3 Ui ]

il gt g9 (o il 0B (3l ylowt lond Juo i f

*'Q,MT ok ¢ (GIF L bl
VENNIA e gy e 1E1/A)Y dlao Sdb yoe

o siiojls it waly ddllas opl 5l Gun ol dnlge bl oyl lgie b by 4 gy gl oty b (g)9ld (5lod 0jg 0] 1doR
bl o OYolo (Sludany Uy @ a2 b oS Conl bl ol (Slise Mabgn (i jlony Lo (conrde Jae g Closs Jie
b Glirebd BB 5 (el (o3,

Seloygil cymamaicio ooy IS (s Aol yy wrlais b g 15 dugs adg) slogsiiojls slibiolss ldlas 3,b 5 L) 45l
oolslyy a0 (3l 2o (5 Sl ool b g <85 )13 (qw) 2 3)90 oM SN (98  Cle Ml (5)5l3 ((Sd 3
(e Madign Gl jlogy Loy (cogrde Jio Coled 3 9 43,5 Sl diadgn Gliwylen lodd S wdd gl el glagiiejls

5 sl <Ldl o)
O 3 o 33 ole sl oyl p ke iadign liwjlan by sl (63,Slas it g (63, Shas (gaiojls Yo s 1gm b

S (ogrde Jdo oizmen b )l 03933l (0] g (ol cwdlup; loss isk dw ol (Sl jlow Sleds 59y p (3lecdy Je
Chioigr o Sload— Jluzud sladilbbn «ledbl 5 Glbls)] ciluy; zolaw Jold g 2,5 w0y 1) oS 10 oM poscionms ;
A dlgiig Codlus pllas o Sloas

Jaeo dacsaiails 38155 Moo cuBlpo 0 )3 liobl 5 s pus w285 (rman (laygSE ©jgp 4 ar g b (5 S A
5 5680 1y ol g 08 sl Ll oyl (tie dadgn (s lo (giloosly 5 Ak 4 SLLE SoS ogrie 1o 5 Cless
Sy dalgs ploil 4 Soole

S LSS il 5 dasiiojls oD bl yo sludl o ] ciadbon i jlows :L’cbjls.a.:.li

YV-VE (R VP (S o g S S la il e oLl S5l e i g Ol sl Dletst Jule &) L uls 4 gl cacbl o, Es0 (8Ll
d0i:10.34172/jhbmi.2023.06

Ol €O 5 e Sy 5 o8l (S ke oSl ¢ Sy K3y )l it )87 )

Ol OIS 5 ol (S 5 poke 0aSC8ls (S 5, oSSl 5l 03,5 bskul (& g SN plies 5 5 5uslS wdign (615575 Y
wiseT s 2 glans Oy 9

Sy Sl piil 03 8 (ozin aib eyt &S5 0 jled Szl ¢ (ST psle 0aSCs oyt sy ol o JT IS ol 5555 0 g5 2 g3
o Email: asosheh@maodares.ac.ir SYAAYAYAAS 1 olod 6 slouise

YA Journal of Health and Biomedical Informatics 2023; 9(4): 267-276


https://dx.doi.org/10.34172/jhbmi.2023.06
http://dx.doi.org/10.34172/jhbmi.2023.06
https://jhbmi.com/article-1-734-en.html

[ Downloaded from jhbmi.com on 2025-10-19 ]

[ DOI: 10.34172/jhbmi.2023.06 |

adgl 9 5,534

Siowigd i ylows Glodd Jube

Gl Mo oo )3 2 po lacs loss 2 s JA] e
)b g dlslinl agjlane a3 LS @y
coblB s ool ol Gan [A] Wes sbel 10T
Lo SO 9 s |);| C,J}g(w 9 dzwgd LS)‘L»obL» cd)&mﬁ
Gl 1y dadisn liwylows oble Cpiomed [Ve ] A8 o 3]
Gl low ulye g (loyd Jiag Copde g At I B35
Dy daled gyl fleyd I SL iliél b e 3
2 Gilwdiedior g sldl Co bl jeds dojY Ly eed )
dowl wiejls wMels ol ()3l (g5l85 sl il
ol 0y o9l > 10T (08l i85 cas 4 olbcsloy;
sl slesl copl glagsylame sl (rioren o Nadsn
International Telecommunication ) g, (¢lexe
5 [\v] 1oT-A 4 [y¥] Cisco [vv] ITU (Union
(AY VU Y ¥)sbasl co il o5 50 (630, slogjlone
Caa Je Q) eS8 awlis § cou dy50 [VY]
daosly (So)lSo 69y 3 S b plijlen 2 Sl
5 LU by Slijlon 13 S 50 o Slas 5 ) (305
4 ;s Deters 4 Samaniego Vo] wi zjhe oK
e (5plame osly (Kenl wlie (So)lSs 9 Co e yslaie
LV g5 @l sladl o gl (650l 5

Cas yus g Comuo 8D il 38l ey Madiod oyl lows 4k
W )hw d)‘i“‘*“ 9 U.S‘.n)a ]a;l)w d9u82 9 uSW)J ‘_gl.mobb
)N 1 doegis 53 85 amd o lBI ) ()90 000 Calkd 3 9
o ool 3 W] S o mal 8 1) Jlow yiee ol
Slr Blops slglells gms 5 @lld LB s
i 2 35 o3 sl oyl e Madign (i jlony
CIS(Clinical Information System) _Ju cleMbl
Calopj (ogrde Jho Coli )3 g Olosd Jae 9358 ol
Slg5 o &S 35,5 &l sludl o i) e Aiaubigr yliwylaw
Ol Sl U a9l 45 Jlas > glainj (L3l lgie 4
.D)'Lw 03)91){ M‘)K 9 L%.BJ ‘&)JM{ )9]04{ I)

EVRUT)
Healthcare-Internet of ) cwMw cudlye cldl o]
5 bl cs ) Lol slad 8 51 6 H-10T(Things
sl 6 i) i o HATOT Ll (b5 9 oDl 09>
S Codlo cublye haslyy (gl o5 295 00 0ol
b iyl cola)lpl polie jobo a0 (6ygld oyl [V] ol il
byl ol s & smdie 4l | oSS clacalls
Gl ST 5 slen om bl @y @)l (Bl
G2l g ol 5l e Cublye pedd jluleda b sleoy
Caol b s I glas oz i cpl [V] ol baais s
5 35 0 Syglaen b den 3 ) cwodos Slo slaodly &
slaodls )5 o STyl 4y el 4 S 3yl 51, )
-0 3P Sanlenl 465 o (s92eue gl 00b (55l
Dgden dbml Hluie S (Bl C)ge 53 gy cnl g Ngd
U 55,55 g hisel alaisyld i dmwgi conlple
Mol el wiadgn (slagysld dy0 10 lhlew o (Sbj
V] ol osds €aiadon iyl pb & (0> porhe
Caz > wb & cwl Glils (S vedgr i )le
Con) 55 e Sl 355 )5 4255 3390 s kS
S Gl )l plijlon e 98 Ol jlon 55 Ll
S g Copde Cudlpe (oloyd (asils @lys )
il Copnl o e dedgn liw)len &5 Lol el
eledl oyl gty s 3 S0 g 530 5SS,
Jiomd 5 Ladsn slolis)loy wlie 345 L Y] ol
& e logliogles | Sy 5 Seol 5 Olisog
a0 )05 lasld ulolyy gl lo ol il o
L GChB (Byme g jlow jl (dlpe CleliBl 39000 pslate
s9b 4),50350 4 Juate Silbls)l g SleMbl (6)9lid Layxa )
oo ) ] el o 03l Ly (sbusl <o i) olwly sdes
sl p oy p5Y lacsloy (jluaine g sbml dul,
gl S ) 4lS0 s 4 e Sl 5 (Sl
18] A8 go (55 diabgn ol oy

<yl Iuleds 3 pols Jb sl pille o ilel Sl S
bl Jigend (sl a2 )lSs 5 Ikl (g )lane 3529 pas Ll
S BB yue y08 an ST 5] conl slsl 6 pi) piuwsS|]
2 V] sl i a2l 5 S olome 53 Clopj
9 0481y Hluws dusiio LYo & acd oy opl oM pllas
SUSTy e wlso g ki ,3 o> g ead ob 1]5L

Journal of Health and Biomedical Informatics 2023; 9(4): 267-276 YA


http://dx.doi.org/10.34172/jhbmi.2023.06
https://jhbmi.com/article-1-734-en.html

[ Downloaded from jhbmi.com on 2025-10-19 ]

[ DOI: 10.34172/jhbmi.2023.06 |

‘D)LP D)Lw.:: ‘W‘Q‘; 8,92 AEXD ")l:-vwo)'

(S G 5 Pl S lo i el

Loy S (Fhop? Clwl ()9pP end dw

CVR asls L g 3l Jlos! €asdo Lol (g y9 iy

2 Joep Bb eyt 5 Ses gladiws 4l
W3 )5 dewls

ne - N/2

N
/2
33,8 2l 1y W gaiojls gy 45 mamasiio Slass e)

CVR =

CVR Js3 b6 jlade J3las [YA] Lawshe Jgus b
adsly s ij-" 0 C‘W‘ slsinil I S o LY
Ly Bl &ygoinl ye )3 g Blod jols tmggy 133,00
9 &Sles dtwd jd oliiwy CVR Jde i Mo
Ly esY kel g dd dewbre +/A% . S0be jobo 4 (63 Sas ue
—0903l %) 3l bl ot yskite 4y (ppien dg) S
Jiols < IR youm s Siansad o g 03,5 o3lil 905130
45 125 dolidiny 2Ll 5

-

=W
Oliwjlon )3 Glosd Jio &y (pdpwy sliwly 3 p3l gl
Sl gniols jl0y50 Yo dlawi b sbudl iyl (e Mioibod
Sadgr lijlony (sl (53, 8es i 9 (63, Mos) Bl
2)90 Epoge & Lol JlLcES 1B Ly 3y90 clulr 5
A el 10Ty e diadign liwjloy cibunj wony
aS dgr oyl g 3 0je cpl yd lagdiols Dyse ) pmanastie
9 Loy j Sl 39 500 S s (el dl>yo )3
2 o Ol 585 s 15 458 o colsS Sl 5l 90 4
o 3o Sale 3 a8 el (ilwodly g (b Al pe
asaiails wb L ptngh 09,5 «(9,Shee (slaggiojls
3yg0 e (ol JlB) cbeS &5 Joar 3 93,8k
ool e 238)5 585 )3 (g)lore (gl |y disien aslllas
3 e pimgh Ban 4 drg g ord a0l (slacoaiojls
1)) Miabgh liaylass (sogtie e pesms 3 4] LB clas

P9
b - pmly slagingg g 5l adlae ()l
Slr Blopj slgiells pus S b W S5
CIS 35,05 b bl coyml  sie dadgn (s logy
o SRS Slllas pbsl b Glaghy (ol 0,5 plox]
ohigel 5 oloyd cubligg @)lig Sledbol (5)5id g Ll b
Grglanz g lolid lisly 3 (mle (gte j500 (S,
ol o g 15 el oje ol o (Blap; bl
@ dspe 93 )l p Job 3 sl gl slaguiesls
S Byl pandt WS S om  asler ()
Sl e Mbl (g)gld aiej > paastie gyl S
JUb Sy 5 Sy 9 Sy Sleiil 5 Ml M|
@ )58 pleal G @ iy i (Jlomd Ml i
05 4xsliS ST

ol woleMbl (cygls S can «@Vlo awyp jl ow
b gaiojl calieo slol cline Gl (5 dw b ldoliins yy
sldedio 055 30)> Jgl yio 118 (b (cogrie Je &1yl g
A ale (15 by Cae ojen gl £d 5 £9S9e 2
4 45 o piS b gie b Cilises slal (ST joe 93 )3 () pgd
o pg (550 53 9392 €63 Sos 7 5 €3 Slae» ol
1S o ymanassio HLidl )0 doliduw p pl 3,3 &Iyl esgae
9 <85 )18 basiiejls ©jgps pae b ©jgps (b))l Cae
095 b el S oo y® e 4 yanastie S8l cluls
4 jgy 03 (Sloj dhold &y )b 9> Cluly (plad IS ieg
5 &l Sasdiojls Cusjrd auls ja 53 g aloxl b
o ols b8 L5 5l Yl b con 380 ok Ml
Sl bl g s (glgiee lans jlooliul b (yaasiie
Olizebl (LgSSusly 4 9 €85 )3 (Bt oslitul 3590
Byo 5 Lais ailoyoe o 4y Ll glagel 45 A3 ool
85 ales 148 solatul 3)50 gl Claal gliwly )

duwli L B ol
W s » IRRMODARES.REC.1400.194

sl 005 Cod ywyde Cun i oSl
5l dgime jlsel oy ) delidiwy (2lgy (owyp sokaie @
(Ratio Validity Content) lyge  olg, Cams co o

0,5
. . . . b s calgd > laaste ICVR o (gl ogad o]
2 e Newigh bl (Blw ;gL gaejl . o ]
YV Journal of Health and Biomedical Informatics 2023; 9(4): 267-276


http://dx.doi.org/10.34172/jhbmi.2023.06
https://jhbmi.com/article-1-734-en.html

[ Downloaded from jhbmi.com on 2025-10-19 ]

[ DOI: 10.34172/jhbmi.2023.06 |

adgl 9 5,534

Siowigd i ylows Glodd Jube

Solaygiil 5 (45 ) )eaeMoo Sl (g9l o5 ) )ole b
MR oan 290 Sl o g SBi Sy () Sy
3ylge ady a9 V) g Ve (5 Y oS oMol b wd S
A5 ol aesiols can s (CVR=1 )

Obwylen (b iSe ciluyi leme &)l jglate &
coaoils glgl lanl slsl copnl p bie Nedsd
Slalolis Clllae 55k jl dieden Gliw)lon > (Blayj

V Jsin) A slaen (69,8kes pif 5 (65, Slas diwd 93 )

Sogkd Jold & paassie I 585 gy bawg e (Vg

CIS y 35503 b dhowbigh (i lo Sl j (63,5os (s s30jls 1) Jguar

Sl 3l S ke iR (] g3 o pasude (Felw ) 63 ,8Mes S gejl £ 2,
AN 5 B )l g i3 st (o S5 (5 5Li8 (o (lod wlB iy e Ll ale (hilen 4 e 5 Sl e s )
ile CO2 g gy pgi od (sloodls Lo Jolis 45 canl yitne Joro o) )3 slows 45 Jasoee v
[y+] (48l5 Hli3 b g 4Bl Sl day bl i L) ol (sbgy Julos g 4355 5 Co e ¢ J 558 (sjloo s o5 polaen Y
] e 355 5 6N (0ley (ARl (5l S (Soae hsr o ysl i eslitl ¥
[vv] Sl sladrog 5 pageil § Cono dgu lp Sheoy G5 b
[vy] Loyl s oo yiwd 39000 9 915 Autd g 32955 «BBMo B Cyunss coygliio yudss Ml lods dnwgs 5
[vf] EHR(Electronic Health Record) cwdu g Sl osig ) a0yl JS5 d o ylows (Kb 5 (Sloyd 4o )b 4 (guo yiawd Y
Personal Health) _ass cwMw oxgy EMR(Electronic Medical Record) ugpsil S osgy
PHR((Record
[va] Sl @l 4 Sy oy (b dered A
[v#] ald (e (S35 g (L slatagk Sl Sty A
AN s 5 lew by (K53 (bcubye Ve
[vv] st 5 Jstane sl cdlen Ky Wile cilisee ety yoliolyy Ly po 451 1
[YA] (e 5 olStslojl chslonaly el g ls) (SelSTl tadgn closs i
[v#] Silosgan g (rog (sl (S35 @IS Gagn oS Jald & ol oS s W
[vv] loss 05 e )8 V¥
[vv] oS53 9 (2931 9 5By s Flibos (il el i lilen oM loosly o ‘8
[vV] il g Sloy (bl losd 413 50 Jle 5Lt g
AN 0 (e e g 9 slewr Sl g il VA
[¥¥] Syl 5 a5 3l o g 970 sl Codo p )las o jg0 4 cp T slosal,y )] R\
Nowdgd Glins Lo Co Ly j (§3,5Mos ud Gl gtojli Y Jga
Silwales S & ORg3 ol g3 oad pasube (§3,8les pid (g0}l e 830t b (gia ) lgie
[v4] i p Giate SleMbl ()5Sl g Jala o )l g bl 3,5 41 pastie b g (Lol Cagn sl Lol !
AR) 90k Ol L & IS @ wBl cd )b g 3 Sles S Ol Sl g Cusls gy 695l b bl phee hg0p0 ekl g oty el v
PSS (e e CadsS 9 3)Shos iz )l (3938
[¥-] Sl b g adly |y cudlige ©)ljg Coonw jload puad sbadjlilinl g cuoyd sl palyd HUlg b ptuw Gilwan )b, 5 )len culls )
S8 blijly Jols @b glaglojlo 5 Gl jlows J515
] yiond BB oy g ol (65 &) Gilise ()8 Lawgi g (Sl lowr Cilisre (gl 3 LL s (] 0 4 ot ) (Sisly pie ¥
] obes 9
[¥¥] sy 435550 ply )3 59 ol jload Ju 93y Sl Uy el (K3 SleMbl cladlons jlal piuss Gilore (ogad w9 (Sloyme Lais o
lod ol luabl canlio ol &y jlomepd b 5o olitl
[va] Lo bl gy 4 B (s gid S35 S lhe & oo g jeme gl 0dd lolis MlS olseil b o yiawd [ 39500 J yiS 4
3l 3 1y oy 9y o Blises slalSal Lis y> closs ) odlizel ¢ il
AR} Sl slad (oS Bl e 398 (5 Sge ()l bawg ol B e ojlal 5 A8l diey )5 1L e ol s \
Al 42l 5L 1) it 51 okl (gly bjgel oo Sl g
[¥¥] Sy Co o i o oyl g J S a3 Slae 1 linebol i) S sl sinytelie 9 S8 Cupde A
dde Olasd g ()l o pde
[¥¥] PO (o (ipen 5 (bl Cublye load 13l glaodh b (g @ge 4 5 < ono I il Obizabl Colis A
slozel L yobo 4 baolSd/ s S j1 8Ly CleMbl ey
Al ()lae 9 o Jlgnld dagigw dayigy wile)ps¥ (bl plio panass § (Sl gloplp ilodinge Sl owdige Ve
[vo] 3365 )18 jloxe 33 Ll )3 (s lony (937 (09)9)42 LS i S 53 ks Gyl SNl 48 Conals "
[¥o] il 53 g 0dd Gy pes gy g 4 Niedgn liwylon 3 Lz bl (3938 b e 4 s )0 dgs Sl w
235 1B 39290 lagumgre plo by ol
[v$] Y edr by (35 pac)ole) nyieS 3 il & (29Kl cu > gl jl dingg o3litul = w
Journal of Health and Biomedical Informatics 2023; 9(4): 267-276 vy


http://dx.doi.org/10.34172/jhbmi.2023.06
https://jhbmi.com/article-1-734-en.html

[ Downloaded from jhbmi.com on 2025-10-19 ]

[ DOI: 10.34172/jhbmi.2023.06 |

03 0 lowd (o 093 VLY yliww

S5 G 5 P Slooi el

2 Slead pl WS o walyd |y Closd plo gly eolazl
P &S Cwl gbdly b Spde Lol gledls sl
g &) el o)l 4 g sid iedgn liwylew b Joles
Lol ol des o ) SleMbl 4 o yiwd
ol eyt ¢ SleMbl ¢ bl slacdluy; 4 o
905 o)Ll (ogad w9

Oliwylow 5 &S cal ganlp Jols 1 ol Closs
Sload pl il Ll Wb bl copnl p e Neaddsn
2y b baglilon (2l (50 )3 ) lacld ulul
0Dy ¢ Cpmanastie Glylas 18] g labuls” Glalllas 4
Alwd gy ) ol &l Gaa loly Lol cless .l
&l Co o ¢ Sl g (b Slebidl o jgel o e
ol 0l (gaadlo 2 )15 ¢ liw Lo

JoSo g 4 &S ol loas 103938) (i3, Sloss
Slss pl Ded o &) Kadigr liwlow 0 (63, Sles
Jled J18 ey sl b jasd bwy &) LB

Mowigd oyl ylow Oloss Juo @

Soglaaz 4 () JS5) Madon (liuslagy )3 Slosd (e
boolas e 5 3 os slaggiinjls I slasgoce
&S Cuol dtusly dame odlaiel B glisl 9 YL cu ol
Slis 1) (SoeSt cleMul oy el Slg
JeSeis ol oyl p e diadign (olows 5 Jlomd
slaulld 51 oS0y o i Gladllas picren a2
2 logdll sblse sloil coyisl e Nadign i low
Ban il aalgd ol g laebs! BB s LSS loss &)
whlis slipl ol oSle by wlas ol
Ol lo (M 1L & ol o purgys 0l 5 b
2 Sloss ol )l o ol a2 LSy g0 4 1) Mg
kol (Infrastructure Services) caloy; Lisy dw
Value-Added ) o343 3;,] 4 (Core Services)
bow & clop; & Shas gawams (Services
W3 oo Sl 1y elodl Co il (e Madgr Gl
350 bl g 4l &S Cul Slosd 1Sl g § Slosd

sy ls Sledllsl g2eee® Sk
£ - by e s
o iy A e ot b1 G ® e
(! i ke ke agptla® sl Jols g g5 )] ics® e C—
. ot - 1
ol g b S Sy et TS N g Ty S ey g ® ey ® o ”‘_"
S gt - e ST Cagpphn pEges® Bl 2y s
w I e el . e g fln s fo0)
0 ! e pda® e 5 gtls® ar I8 g ® P . oy Ciz -
) . T §lbdaty? g Slpptend o
iy Lty asls ol e Sap
NER I R st sl ®
bl omo sy ®
el el y i S
a A . - -
Bu”," l’)J' wlbos
PO POTESRRT I FO (I PR - T PYIEIY PP S WL e | Liates MRI a3 oy 3 el o iy aates oo ol ol g
Silme S f (ol e Sl et el el S ! e S wligle S,  ARVRL iy Ao (S5 il et slopyicly

Mowigh ybiw slow lond Juo 1Y JSWG

Sadgr lwyler )3 L) BB Gl g onind LSS

PR Jo @

o> &S (V JSU5) (costummgST )l b imgs ol 5

il o Bloss e e b 2Vl g

vy Journal of Health and Biomedical Informatics 2023; 9(4): 267-276


http://dx.doi.org/10.34172/jhbmi.2023.06
https://jhbmi.com/article-1-734-en.html

[ Downloaded from jhbmi.com on 2025-10-19 ]

[ DOI: 10.34172/jhbmi.2023.06 |

adgl 9 5,534

Siowigd i ylows Glodd Jube

e )
!
o —\ oAl L pii s
((Sts )
S &g Uit

e
8. L]
\J, Oy
L o
Z L5
S A1)
o

£laad] S0 i) 0 (Sline o (3L jlows (c0g0ke Jobo 3V SIS

S8 Sl cuiligy lojle (] Cwodlw Kig,:SJ
5 &lio Wgi ¢ Jbo ol ccanSs Jolis |y caoMs pllas Lo
ly oo plls ol Bua dw g atush codlw Sloss &)
allasl 4 (5655wl crels pdye oM Las 4 sla7)l Jolis
ol oMl slaazjo Llie 3 gl 5l Jlo coles g 0
&S s (g0]y8l ¢ ol Jao opl leald picmed S
P QSIS &lS Jold 5 iz 930 b 5 pdy 3l iS5
Sle M| d)atﬁ ‘LS;\“A}'»" k_i.a.’l.o)}O.’I cd)lbl Oh.{)l; GOLO)D

(S 5 4ot g Sy
i gbadjglid (e I (o liwlony (5jlo diaddgn
iliiadgn loy slobyy 4 sy sl (ot P 5 035
@ a2y b Adlbe Vb 2l 5 Cumels b wdyon )
039> 3 Jlwebl g G B (g () Sl i
3 Sloy g (g e (s pdican] Cpizmen 5 oMl
Sl ohd Gomlegl 9 (giludiadsn (Sl slalas
S9s o ilow (i 9 sl 2 0gMe ¢ Sloyd g (ublage
olos aiysn Lials g dnsls 3 oMo sloasls lis)
{TV] 28l oo (Bl dmngs g 4 (oolul G151 (S 5 008
bug 0l plosl adllae (31 )18 Jas do b ¢ igly cnl )
&y Solose S Jse (poyp 2 &5 [W] ohlSen 5 )50k
sbagsiioils 1 ool )l 39505 bl oyl (6308 4
Olijlon c3lop; lp oY (@3Shes e g (63,Sdas

Dy dalgd gdm pdaw 5 Slas jlwdise; dls oy (e (pl )
o8 93 s gy den (Lol (sl S 5 (IS
byl caloyjadl o Sledbl g (b)) cdloy; NS
Syl gy 9 s o Sl dile (03 M50 ol
Syt 5 G0j 03D (sl w2 (SEMbl il g conl
Caol 428,558 dn g7 3)50 (Slosd sladilobs (gan pdaw 53
Wimd o ) Jlusos g 4 1) ol ylow Juol a0l 8 &S
dislno ceaMos iy S 0135 5 4y gusyird Jolds lods )
Soailols &y g 9 Bloo 913 9 Sy e o2l
sl wwl Gimgh cpl ol Bun aS caiadgr Gless
e (y2ne bl Sl (s Sl 2y90 Jelge Julod
U 5 o ooy 5 5 Sipgile Seoy
ol wymwd wbo) el by (85 k5 L
e g ((Slo e g Cusd lynl ¢ o lisl (gL, S0l
Gygo 4 (il 5 @le o)Sles Shn) Copte Jod )
oo ol 5 i lix ] ol & oo 4l 5 51,3
sy Ulp cwle Blopj o o) S Sy
e &l bl co ) e Kadgr i low
DpS )3 ]y 0k S5 rolaw dad 45 oD pllas 3T )
der § olaplile 5 dL3l dbogS luwsde ol
03551 5 das (SIS b ooy ltas oy b SIS dmolSiiloj]

Journal of Health and Biomedical Informatics 2023; 9(4): 267-276 vy


http://dx.doi.org/10.34172/jhbmi.2023.06
https://jhbmi.com/article-1-734-en.html

[ Downloaded from jhbmi.com on 2025-10-19 ]

[ DOI: 10.34172/jhbmi.2023.06 |

‘D)LP D)Lw.:: ‘W‘Q‘; 8,92 AEXD ")l:-vwo)'

(S G 3 Pl S logis el

5 5 85 s «ndels 5 (Salse sl 10T
P &S Shpo ) odd Bl Cou jl aSll Cople pitred
«8,5 51,8 as g5 350 0l 0Ll la wlS den (Jxd aslllae
]

P e Glese wsrle S LG [F] o] Ken 5 P
2 o gi sl b e cope Gl elil oyl
o313 )1,8 jlaise |y (635 0 0303 (Sl g (oo (sl g
bablie gl Ghag ol pgly wiaely o] @8y 200y
4 (Context Awareness) aus; jl al5T was S5 ills
ol A (Bpme sl gl glone > e )l Glgie
iy 4 1 1S o 083 3 ikl LB 3 1, leMbl ¢ g5
gy ogdle pol adlas (b cpl b 2gd oline g s
ol Wlo )00 bl glacabls daodly M co e &
Cobll pmely (pogad > bix Jold o5 Ol
AR Jide gyl jome J)HS g gl pued lisebl
b8

SaS 4 (68 sladelip S [FV] ) Ken g Nazir
a5 15,8 slpiday 1y (Mobile Computing) Lo sl
oy p O)llas > ity Cublye a4 ol ()l
Laoly o) 5 Bdiine ] paiomods S o S8 jlow (S5
(Shp sodly 2ol )5 Copre wile pll pris 3E5
sl b jlows ol j0 1) ane i YU Wb (sliny 9 s yu
alox 5l Dluo 4 g9 pl b 0)S anlgs i) oan] Miedben
2 ol )5 Jlai ) o pdyJel g gilwdn)LSs sl
W 0dld gy ddlllas oy
2 Bl e pn S DV e o Qadri
o Sl 5 sl 5 IS el S g HAOT (elapianes
H-10T 3 a0 00’ oSS (slag59ld pminmo 530> ]|
5 lmoaly M8 pn S e Slslne oppble (5,53 il
A5 8,me SDN (Software-Defined Networking)
Srhidels 5 (Se kS Glaojs 4 gy ool S
el 4 955l gl (Bloyj giluolel g gw Sl
s95 30 adllas My wiadgr Gliylon S slasiiesls
NGRS

il 0y50 Yo dlawd oy L ideh sladidl oSk jlen
lllle) (3 Slasys 5 o3, Mes Blop; glejls
L able ol ) sadsn lulon cly (glabols
Sloojs 3 Jlb Sl S 331 oyl 4 s ojs o5

mJde yo a8 glysal slusl co gl g Gt Aeudgn
2l 5 sty dagiiolls 4 0dd oy (sjlene sl
a2 il ol g &S g )3 Cusl o 0)3] o] 0
olwjlon  (Blop;  sbjls e 5 en
Al ol il g (62,8Mes b g (5, 8kas)iadign
s i 3 55 S Lo S, [¥Y] e 5 Usl
ot 5 45350 ciadior Oluwlre bl co il 5,54, Al
P OT (olaoyols 5l o)l g aSis sl 5 daosls M
Can > adllae gl g 03,8 W) Miaden lislon Lo
chlan Jbo 0 bl b bgye Jelss 5 cllyl tals
Pl > Gl 4 oxie &5 ol (piomen ieddgn
0303 )5 oy 390 1) 298 (blage Cudlye bl @ sy
Oliwlon (b aiej )3 oo slaygsle @)l 4 L
o 9o Lol sl 03,5 ST ALl ozl itk Siadign
Blopj Olasd il (3lop o> 5 3505 L gk
calop; oo Jelge ciadgn i)l ©loss Juo 5
b opimen Cusl 4B)S )5 dag 3)90 Mabgr (b low
Congj @ly > & Wadgr Glijlow (oogrde Jio (olulid
wl GEUSSpae 5 (BuSWy Gle Jolsd sl (o
Cosinils ole hy | oYL phw oSu WS
ol a3y 059 cpl 3 Bl

» elsl Jlasl olp olere [YA] o,Ken ¢ Zhang
NB- (Narrowband 10T) ,; e Siedisn (sl yliw,low
ol b alie gl 1y (gl Slalrs 5 1S o sloziyy 10T
Sas s a8 by S e &) loyd dee anld 5k
2Ll ail a2 g5 LB g mren sl (ol el Sl (585
2 el w2y ool Copie 5 el dlul @ addllas oyl
L oa,es i slaginjls Cuond ) 3)lse nl &SI
(s yiwd JyiS (pogad my g Cutel (sraile Sl oolinl
Wb 4By )15 e de Bl agh 53 Cumela
2,8 g clinl cg)lane 2 (5950 [Y3] Ko 5 Baker
i ol ilwosly glp 1y (Jae g ol plxsl H-10T
(el (Swde laygui (olSdngh ool Griomen 38
2ol oM 5 sl 6ysld sl )l (bls)l slas)glid
oyl Gan oS bl 5wy E wyp 39 |, H-1OT
oo sl oo slipl don ) pola gy S ) adlllas
g &8ub 5 olKiwd 4Y Gl (ogad py Al lbais
H- oo sladis 9 ailiS LS 1y ooy iy slacSass

Ve Journal of Health and Biomedical Informatics 2023; 9(4): 267-276


http://dx.doi.org/10.34172/jhbmi.2023.06
https://jhbmi.com/article-1-734-en.html

[ Downloaded from jhbmi.com on 2025-10-19 ]

[ DOI: 10.34172/jhbmi.2023.06 |

adgl 9 5,534

Siowigd i ylows Glodd Jute

slp 3l 2590 Jalge Julo 9 41 jo g (i Lo (s5losiadion
bl Col e dadgn lslen (b jluding
P33 5 B9 gilwadly 9 (b 5l 2y90 (Bl Clers
oboly Lol clead & Bluyp; clid wlely i
5B Gy 4 Seder lolen S B abhy Cogly
Colog) s Jbo Limel ol a cly W 9,5,
ploi sslg 45 gpsb Madsn o jlan 5 L3l cazyl
» ibedly S8 Qb)) gy 5 w3b ol slasieils

D9 o Dy 51 Olalllae

& 25
D)l gy (2Bl dlay oS aily Hlebl LB g

References

1. Qadri YA, Nauman A, Zikria YB, Vasilakos AV, Kim
SW. The future of healthcare internet of things: a survey
of emerging technologies. IEEE Communications
Surveys & Tutorials 2020;22(2):1121-67.
doi: 10.1109/COMST.2020.2973314

2. Dorafshanian M. Applications of Internet of Things
in patient care. National Congress of New Ideas in
Engineering & Technology, Electrical & Computer
Science; 2018 May 9; Sari: Hadaf University; 2018. [In
Persian]

3. Pérez-Roman E, Alvarado M., Barrett M.
Personalizing Healthcare in Smart Cities. In: McClellan,
S. (eds) Smart Cities in Application. Springer, Cham;
2020. https://doi.org/10.1007/978-3-030-19396-6_1

4, Kwon H, An S, Lee HY, Cha WC, Kim S, Cho M,
Kong HJ. Review of smart hospital services in real
healthcare environments. Healthcare Informatics
Research 2022;28(1):3-15.
doi: https://doi.org/10.4258/hir.2022.28.1.3

5. llyashenko O, Ilin I, Kurapeev D. Smart Hospital
concept and its implementation capabilities based on the
incentive extension. IV International Scientific
Conference “The Convergence of Digital and Physical
Worlds:  Technological, Economic and Social
Challenges. EDP Sciences; 2018.
https://doi.org/10.1051/shsconf/20184400040

6. Miorandi D, Sicari S, De Pellegrini F, Chlamtac I.
Internet of things: Vision, applications and research
challenges. Ad Hoc Networks 2012;10(7):1497-516.
https://doi.org/10.1016/j.adhoc.2012.02.016

7. Moshiri F, Asosheh A. Classification of Architectural
Styles based on the Dimensions of the Integration of
Hospital Information Systems. Journal of Health and
Biomedical Informatics 2011;8(4): 347-58. [In Persian]
8. Information Technology Statistics Management
Center. Electronic health roadmap 2019-2021.
Available from:

s b Ll sy 5 gy cpmimod 9 (Sedzy Soilo it
Ol.:.n»)‘uo.n}. Sleds JAA (L odlwd O] )‘l JETICRRREALY JL..;u)

CooMls gy Canj 33 (so5de Jo Coled 53 5 A8 &3] wiaiign
2035 g 598
Sy pie & lpe pRRgh lacedgie dex

S0 $osidess b culie Sl plodl W 3505
slab loas pbsl 5 Coodlaw )5 53 pSb (uilsd «yguiSy
4 g b Bkl gde Sty Meder Gliwslen )
039 5 sbudl coyinl ladolp (gly cuvlio (gt ylaas
cleubld 18,3 Lo o b cusl 3V sl ciadsn liwylaw

https://it.behdasht.gov.ir/uploads/101/2020/Dec/07/MO
H-eHealth-Roadmap-07-Web.pdf

9. Al-Fugaha A, Guizani M, Mohammadi M, Aledhari
M, Ayyash M. Internet of things: A survey on enabling
technologies, protocols, and applications. IEEE
Communications Surveys & Tutorials 2015;17(4):2347-
76. doi: 10.1109/COMST.2015.2444095

10. Weyrich M, Ebert C. Reference architectures for the
internet of things. IEEE software. 2015;33(1):112-6.
doi: 10.1109/MS.2016.20

11. Yadegari F, Asosheh A. Introduce an Architectural
Model of 10T Infrastructure in Smart Hospital. 6 th
International conference on smart cities, Internet of
Thingd and Application; 2022 Sep 14-15; Mashhad:
Ferdowsi University of Mashhad; 2022.

12. Villamil S, Hernandez C, Tarazona G. An overview
of internet of things. Telkomnika (Telecommunication
Computing Electronics and Control). 2020;18(5):2320-
7. doi: http://doi.org/10.12928/telkomnika.v18i5.15911
13. dos Santos MG, Ameyed D, Petrillo F, Jaafar F,
Cheriet M. Internet of things architectures: A
comparative study. 2020. arXiv:2004.12936
https://doi.org/10.48550/arXiv.2004.12936

14. Kumar NM, Mallick PK. The Internet of Things:
Insights into the building blocks, component
interactions, and architecture layers. Procedia Computer
Science 2018;132:109-17.
https://doi.org/10.1016/j.procs.2018.05.170

15. Lu X, Duan H, Li H, Zhao C, An J. The architecture
of enterprise hospital information system. Engineering
in Medicine and Biology 27th Annual Conference 2006
Jan 17 Shanghai, China: IEEE; 2006. p. 6957-60.
doi: 10.1109/IEMBS.2005.1616106

16. Samaniego M, Deters R. Management and internet
of things. Procedia Computer Science 2016;94:137-43.
https://doi.org/10.1016/j.procs.2016.08.022

17. Wirtz BW, Weyerer JC, Schichtel FT. An
integrative public 0T framework for smart government.

Journal of Health and Biomedical Informatics 2023; 9(4): 267-276 yvo


https://doi.org/10.1109/COMST.2020.2973314
https://doi.org/10.4258/hir.2022.28.1.3
https://doi.org/10.1016/j.adhoc.2012.02.016
https://doi.org/10.1109/COMST.2015.2444095
https://doi.org/10.1109/MS.2016.20
http://doi.org/10.12928/telkomnika.v18i5.15911
https://doi.org/10.1016/j.procs.2018.05.170
https://doi.org/10.1109/IEMBS.2005.1616106
https://doi.org/10.1016/j.procs.2016.08.022
http://dx.doi.org/10.34172/jhbmi.2023.06
https://jhbmi.com/article-1-734-en.html

[ Downloaded from jhbmi.com on 2025-10-19 ]

[ DOI: 10.34172/jhbmi.2023.06 |

‘D)LP D)Lw.:: ‘W‘Q‘; 8,92 AEXD ")l:-vwo)'

(S G 5 Pl S lo i el

Government Information Quarterly 2019;36(2):333-45.
https://doi.org/10.1016/j.9ig.2018.07.001

18. Lawshe CH. A quantitative approach to content
validity. Personnel Psychology 1975;28(4):563-75.
http://dx.doi.org/10.1111/].1744-6570.1975.tb01393.x
19. Haghighathoseini A, Bobarshad H, Saghafi F,
Rezaei MS, Bagherzadeh N. Hospital enterprise
architecture framework (study of Iranian university
hospital organization). International Journal of Medical
Informatics 2018;114:88-100.
https://doi.org/10.1016/j.ijmedinf.2018.03.009

20. Abedian S, Bitaraf E, Riazi H. Functional
Assessment Model for Hospital Information Systems in
IR Iran. In: Digital Healthcare Empowering Europeans.
IOS Press; 2018. p. 1013-5. d0i:10.3233/978-1-61499-
512-8-1013

21. Fuca E, Costanzo F, Bonutto D, Moretti A, Fini A,
Ferraiuolo A, Vicari S, Tozzi AE. Mobile-health
technologies for a child neuropsychiatry service:
Development and usability of the assioma digital
platform. Int. J Environ Res Public Health
2021;18(5):2758.
https://doi.org/10.3390/ijerph18052758

22. Li S, Zhang H, Jia Z, Zhong C, Zhang C, Shan Z, et
al. Understanding and addressing quality attributes of
microservices architecture: A Systematic literature
review. Information and Software Technology
2021;131:106449.
https://doi.org/10.1016/j.infsof.2020.106449
23.Chung Y, Bagheri N, Salinas-Perez JA,
Smurthwaite K, Walsh E, Furst M, Rosenberg S,
Salvador-Carulla L. Role of visual analytics in
supporting mental healthcare systems research and
policy: A systematic scoping review. International
Journal of Information Management 2020;50:17-27.
https://doi.org/10.1016/j.ijinfomgt.2019.04.012

24. Riga M, Vozikis A, Pollalis Y, Souliotis K. MERIS
(Medical Error Reporting Information System) as an
innovative patient safety intervention: A health policy
perspective.  Health Policy 2015;119(4):539-48.
https://doi.org/10.1016/j.healthpol.2014.12.006

25. Heideker A, Ottolini D, Zyrianoff 1, Neto AT,
Cinotti TS, Kamienski C. loT-based measurement for
smart agriculture. International Workshop on Metrology
for Agriculture and Forestry (MetroAgriFor); 2020 Nov
4-6; Trento, Italy: IEEE; 2020. p. 68-72.
doi: 10.1109/MetroAgriFor50201.2020.9277546

26. Cho DE, Kim S, Yeo S. Double privacy layer
architecture for big data framework. International
Journal of Software Engineering and Its Applications
2016;10(2):271-8.
http://dx.doi.org/10.14257/ijseia.2016.10.2.22

27. Rashed A, Ibrahim A, Adel A, Mourad B, Hatem A,
Magdy M, et al. Integrated loT medical platform for
remote healthcare and assisted living. Japan-Africa
Conference on Electronics, Communications and
Computers (JAC-ECC); 2017 Dec 18-20; Alexandria,
Egypt: IEEE; 2017. p. 160-3.

28.Jouni M. Reference Architecture and Cost
Estimation Model for Building Intelligent Platforms
[dissertation]. Cambridge: Massachusetts Institute of
Technology; 2017.

29. Butpheng C, Yeh KH, Xiong H. Security and
privacy in loT-cloud-based e-health systems—A
comprehensive review. Symmetry 2020;12(7):1191.
https://doi.org/10.3390/sym12071191

30. Soceanu A. Managing the interoperability and
privacy of e-health systems as an interdisciplinary
challenge. Proceedings of IMCIC - ICSIT; 2016. p. 301-
6.

31. Shewale MA, Sankpal SV. 10T based smart and
secure health care system analysis & data comparison.
International Journal for Research in Applied Science
and Engineering Technology 2020;8(1):394-8.

32. Ambarkar SS, Shekokar N. Toward smart and
secure 10T based healthcare system. Internet of things,
smart computing and technology: A roadmap ahead.
2020. p. 283-303.

33. Uslu BC, Okay E, Dursun E. Analysis of factors
affecting loT-based smart hospital design. Journal of
Cloud Computing. 2020;9(1):1-23.

34. Balas VE, Solanki VK, Kumar R, editors. Internet
of Things and Big Data Applications: Recent Advances
and Challenges. Switzerland: Springer; 2020.

35. 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]

36. Pina F, Correia J, Filipe R, Araujo F, Cardroom J.
Nonintrusive  monitoring  of  microservice-based
systems. 17th International Symposium on Network
Computing and Applications (NCA); 2018 Nov 1-3;
Cambridge, MA, USA: IEEE; 2018. p. 1-8.
doi: 10.1109/NCA.2018.8548311

37. Feyzi K, Khosropour H. The Role of Open
Innovation in Gaining Technology Intelligence. Roshd-
e-Fanavari 2013;35(9):1-10.

38. Zhang H, Li J, Wen B, Xun Y, Liu J. Connecting
intelligent things in smart hospitals using NB-10T. IEEE
Internet of Things Journal 2018;5(3):1550-60.
doi: 10.1109/J10T.2018.2792423

39. Baker SB, Xiang W, Atkinson I. Internet of things
for smart healthcare: Technologies, challenges, and
opportunities. IEEE ACCESS 2017;5:26521-44.
doi: 10.1109/ACCESS.2017.2775180

40. Pir A, Akram MU, Khan MA. Internet of things
based context awareness architectural framework for
HMIS. 17th International Conference on E-Health
Networking, Application & Services (HealthCom);
2015 Oct 14-17; IEEE; 2015. p. 55-60.
doi: 10.1109/HealthCom.2015.7454473

41. Nazir S, Ali Y, Ullah N, Garcia-Magarifio I. Internet
of things for healthcare using effects of mobile
computing: a systematic literature review. Wireless
Communications and Mobile Computing 2019;2019:1-
20. https://doi.org/10.1155/2019/5931315

v Journal of Health and Biomedical Informatics 2023; 9(4): 267-276


https://doi.org/10.1016/j.giq.2018.07.001
https://doi.org/10.1016/j.ijmedinf.2018.03.009
https://doi.org/10.3390/ijerph18052758
https://doi.org/10.1016/j.infsof.2020.106449
https://doi.org/10.1016/j.ijinfomgt.2019.04.012
https://doi.org/10.1016/j.healthpol.2014.12.006
https://doi.org/10.1109/MetroAgriFor50201.2020.9277546
https://doi.org/10.3390/sym12071191
https://doi.org/10.1109/NCA.2018.8548311
https://doi.org/10.1109/JIOT.2018.2792423
https://doi.org/10.1109/ACCESS.2017.2775180
https://doi.org/10.1109/HealthCom.2015.7454473
https://doi.org/10.1155/2019/5931315
http://dx.doi.org/10.34172/jhbmi.2023.06
https://jhbmi.com/article-1-734-en.html
http://www.tcpdf.org

