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Example: Marrel R, McLellan J. Information Management in Healthcare. Clifton Park, NY: Delmar; 1998.
p. 20-31.
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Example: Kraleweski JE, Hart G, Perlmutter C, Chou SN, Carter M, Green S, et al. Information
Management in Healthcare. Clifton Park, NY: Delmar; 1998. p. 20-31.
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Example: Ajami S. The role of earthquake information management system to reduce destruction in
disasters with earthquake approach. In: Tiefenbacher J, Editor. Approaches to disaster management-
examining the implications of hazards, emergencies and disasters. Rijeka, Croatia: INTECH; 2013.
p. 131-44.
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Example: Leviss J, Kremsdorf R, Mohaideen M. The CMIO- a new leader for health system. ] Am Med
Inform Assoc 2006; 13(5): 573-8.

Iy oSS Al ylgis Bb dga 00 08313,5 31 (Sl ) &S )18 molio D90 53 oy gh @yld 339 YR eSSl AdMS ¢ 5 oany 6 byt o ST~
5 Jle golae [IN Persian] coul odg )b & allie Jol a5 138 o)Ll adg,S S35 )3 mete slagil ) g 03,9

Example: Ajami S, Kalbasi F, Kabiri M. Application of medical records in research from the viewpoint of
Isfahan, Iran educational hospitals' researchers. Health Inf Manage 2007; 4(1): 71-9. [In Persian].



Example: Ajami S, Fatahi M. The role of Earthquake Information Management Systems (EIMSs) in
reducing destruction: A comparative study of Japan, Turkey and Iran. Disaster Prevention and
Management 2009; 18(2): 150-61. [In Persian].
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Example: Kraleweski JE, Hart G, Perimutter C, Chou SN, Carter M, Green S, et al. Can academic medical
center compete in a managed care system? Acad Med 1995; 70(10): 867-72.
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Example: Ajami S, Bagheri-Tadi T. Barriers for Adopting Electronic Health Records (EHRs) by physicians.
Acta Inform Med 2013; 21(2): 129-34.
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Example: Carter M. Operation research in healthcare. Trans. Ajami S. Isfahan, Iran: Roshd Publisher;
2013. [In Persian].
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Example: Youssef NM. School adjustment of children with congenital heart disease [MSc Thesis].
Pittsburgh, PA: Univ. of Pittsburgh; 1988.

Example: Akbari B. Evaluation usage of radio frequency identification in earthquake's victims tracking
information management system through viewpoint of relief experts [MSc Thesis]. Isfahan, Iran: Isfahan
University of Medical Sciences; 2013. [In Persian].
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Example: Youssef NM. School adjustment of children with congenital heart disease [PhD Thesis].
Pittsburgh, PA: Univ. of Pittsburgh; 1988.
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Example: Ajami S, Akbari B. RFID in earthquake information management system: work in progress.
Proceedings of the 2"! National Conference Health System, Risk Management and Disaster; 2012 Jun 20-
25; Isfahan, Iran.
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Example: Morse SS. Factors in the emergence of infectious disease. Emerg Infect Dis [Online]. 1995 Jan-
Mar. [cited 1999 Dec 25]; Available from: URL: http://www/cdc/gov/ncidoc/EID/eid.htm

Example: European Space Agency. ESA: Missions, Earth Observation: ENVISAT [Online]. [cited 2008 Jul 3];
Available from: URL: http://envisat.esa.int/
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Example: Royal College of General Practitioners. The primary health care team [Online]. 1998 [cited 1999
Aug 22]; Available from: URL: http://ww.rcgp.org.uk/informat/publicat/rcf0021.htm
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Example: Tyler R. The Mechanical interface of the Tardis. Weblog.
http://www.darlikcity.org/publication3.html (Accessed 19 Apr 2006).
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Example: Murchison DF. Dental emergencies. In: Merck Manual of Diagnosis and Therapy [Internet]. 18th
ed. Whitehouse Station, NJ: Merck; 2009 [last modified 2009 Mar; cited 2009 Jun 23]. Available from:
http://www.merck.com/mmpe/sec08/ch096/ch096a.htmi?qt=dental&alt
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Example: Hornblower H. (h.hornblower@HMS.Renown.uk) Treaty of Luneville. Email to: Pellew C.
(c.pellew@HMS. Justinian.uk) 16 Sep 2005.
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Patient Similarity Model Using Discharge Sheet Representation and Final Diagnosis Prediction
Hoda Memarzadeh'@®, Nasser Ghadiri 220 , Maryam Lotfi Shahreza®

Original Article
Abstract

Introduction: The clinical trials recorded in the electronic health record (EHR) contains important information about the patient's
history and the treatments performed. Since clinical notes are stored unstructured, they cannot be applied directly in machine
learning algorithms. One way to structure textual data is to represent them as vectors.

Methods: In this research, the discharge sheets are used to generate the vector corresponding for each patient. Language models
are used to represent the latest text processing methods. The dataset contains the discharge sheets of more than 26,000 patient
records from the Medical Information Mart for Intensive Care 11 (MIMIC-I111) database. To analyze the quality of representation
framework, the diagnosis prediction downstream task is used and the evaluation criteria are reported for each language model.

Results: Among the LLMs used in the framework, the best one for the discharge sheets is the BIO-BERT model and then the
SciBERT model, which produced the ROC_AUC 0.715 and 0.713 respectively. This evaluation criterion is used to check the quality
of forecasting models. The use of clinical text preprocessing and mapping of clinical entities to their standard names in the UMLS
knowledge base has improved the evaluation criteria for specific language models in the biomedical field, and the greatest
improvement is related to the UMLSBERT model, which is trained on the standard names of the knowledge base.

Conclusion: BIO-BERT and SciBERT language models that trained on the data of clinical papers are suggested as the best option
for representing the discharge sheet to vectors. However, since the for discharge sheets are different from the scientific paper in
terms of structure and content, the preprocessing of clinical trials in order to identify entities and map them to knowledge sources
to fetch the standard names of clinical concepts improves the results obtained in clinical LLMs.

Keywords: Natural language processing; Health informatics; Large Language Model

Received: 5 March; 2023 Accepted: 6 June; 2023 Published: 5 July; 2023

Citation: Memarzadeh H, Ghadiri N, Lotfi Shahreza M. Patient Similarity Model Using Discharge Sheet Representation and
Final Diagnosis Prediction. Health Inf Manage 2023; 20(2):65-71.

Article resulted from an independent research without financial support.

1.PhD Student, Engineering, Department of Electrical and Computer Engineering, Isfahan University of Technology, Isfahan

2 Associate Professor, Engineering, Department of Electrical and Computer Engineering, Isfahan University of Technology, Isfahan

3-Assisstant Professor, Engineering Department of Electrical and Computer Engineering, Isfahan University of Technology, Isfahan

Corresponding author: Nasser Ghadiri; Associate Professor, Engineering, Department of Electrical and Computer Engineering, Isfahan University of Technology,
Isfahan. Email: nghadiri@iut.ac.ir

Vi Health Information Management/ Vol 20/ Summer 2023

http://him.mui.ac.ir


https://orcid.org/0000-0002-0270-4293
https://orcid.org/0000-0002-6519-6548
https://orcid.org/0000-0002-0142-4222

Published by Isfahan University of Medical Sciences ol SileMbl i 330 Adxo

DOI: 10.48305/him.2023.41754.1116 V&Y Qi /093 0 plasds / iannsy Jlw

O 2 39 Ceodw 0392 30 (Swigl (5397 5.5 B4 S L

Y‘,.?.ALS‘LA:Q.'\‘ \‘;533‘“}:‘“.;.;4;4

aus
Sadons 8 Lol (S35 5) s Caline o3 5l J 287 4y ol ool 5L 55 g0 sloinl 3 ) sty Cdhas 5 (2l (SUaTdljo 4y (o i3 Ol Comemr 21531 L 2o
350303 SN g 5 3 s Eoly Ll 5 oo Sty byl o 5 31 Glasksy 5 S Sl oyl sl edd S g Sla65T b dnw g e 5 09 ol 53
gy a0 5 53 ke g (slacsyaTop 3l eslizal (gla ille Catlid Gt gl Coda el ol

Oty Sl 1 (S o) 53 Gy gLyl Sl eslizel 4 b g e sla e Il o e 53 plndl VF0 Y Dl sl o 53 53 (ST ass cnl iow 2 (990
SosTop o3pm 33 Jb Olamaieie 514 W Jols rass O o ST s Sl ys il o 53 08 o a5 (dls sy plal g dlpe 03 3 8 glalis
b ploil | giomn Lo 35 4 L 4Bl ] Sl i3y Aiaddn (5,8 6 gad il p (S 53 SleS|

I YY) 5Tob By Jals 6T ) 2 G5 5 IR 08 15 I8 Gillas Gty Sl g ol Sl o A et Gk s ol RSl
(IVFR) s o Ul 5 Jols Sl ((IAFE) (g3lasbl oozl SIS (/AT 0313 (Koo s 5 (o ot o (VFR) 0303 el 5 S (4 VF9) dnm s 5
Sl (sl G Sl 5 Laaals 3l eslizal (sla 2l &S5 5y ol 513 gn CIVER) a5 9 (/AFE) 553 ol 51yl o+ /AFF) o303 (VL o 5l SN
S p ST olasaTop o b OIS Jalas 4 ool 358, 5 Sy < les

623158 Shos 65 S 4y ol Jin oo 05 g G 4 O k3 5 dnr g Il 53 CDlo 0 53 S gy (5537 p a3 )l 4 s DL Sl a s (6 S o
ol 68 oS sl s s b Ol Kamgs 5 0K 5 ol comlin 585 oS e 655 5 (6351l 2 9 el (la e mtanslie] 5 (b Sl S gis Sy
RN I RPN (FC URPRET- R PSRPLINCIN OCIN X QU JUT: S NG Yo

D § g (698 Sl > (6351 6t (S0 S (slaolans 1 uls” (Slvo 39

o2l 3 o3l b 55 on 4l ol 31 b L 03 b gm0ty O Caltbes (Lo (555 2 oS 30 GBI (SGs SU Loy 4 b 68T 08 SIS Pl
@ Sl g (Al b 55Th 5 3l ealinal 3 ST Lo 9 3Ly LT (S50 58 Candy (o) 2 g 1y Ollews 5 OLalS SeSbl Ol 5 a5 20l oK 5 (65573
o) 3 35 o I 5 ol ol gzt 30 casls (Sole e 3 gt o simtl 3 il ne 7 5 o 006537 iy 315 O3 adllas

Al el Al laes oo 3 g2 015l 53 e s Cadlar o5 53 Gt slasl il Sl eslinal gla Bl 550

A AZALEREE PR LA P Y R ZATAIGHIP

NY=YA(Y) V-0 F - VoMo oleMbl o pio oyl gyl 55 CooVw 8395 33 (Fomigs (55978 (S5 54 (GBI o oxalS ¢y domo g, 16l

F 5 & lglulon 2 3505 31 ) (bl sl tasw (yglc cnl

(V) canl 030>y llaws

celaird ple 9y e bl oS> o2y e 03,5 (Al (55t y pe ¢ htils -
Ol s oKl
ol e ol 5 2y e sl SCails 2y de 09 5y ke k)| oS
Ol Gl Sl o
Wy 09 5 (Ml (5358 S ok LIS 8 B3 pmmrloms (4510 B o Nt 69
O 3 3 oKl ¢ larl e 5 2y ookl oSl

Email: mh_ronaghi@shirazu.ac.ir

doudo
@l G Jl xp gl o bgeliie ple g bl pasets
2 ooy Jsb jd L3 jezme S8l ST sl liwjlow  (S5b Ablre
O 9 Gl sl oy o Gl el ol cpliley (i o
o9l0® iy b b Cundygd 5 ltingy Glopd g Ldlige 1y 2 Lt S
lacels 1le oS oyl §) il b e osS] daJl Jsb

ogMe 5,8 (6,80 1) 295 oDl 5 3> skl |y (edaste (sla g lows cNiadgn

VFY bl /pgd 0yloss | iy 093 [ CaoMs leMb] y yo

\Al

http://him.mui.ac.ir

“paud Apiadoud si ylom feulbrio ayr papiaoid ‘wnipaw Aue
ur uononpoJdal pue ‘uonNNgLISIP ‘asn palaLIsalun sywiad YoIym ‘3SUBdI paiodun 0 [l altio)UON-UONNGLITY SUOWIIO)) BANEaID) aU JO SWS) 8yl Japun paIngLisip a|o1ue ssa0oe-uado ue st siy L



https://orcid.org/0000-0001-6060-3370
https://creativecommons.org/licenses/by-nc/4.0

Giios Sladl )3 48 lakig) o IS 5 69l BB 3l e 5 o SIS ciled S
(F) 5505y ol 4zl Lol 2

poldo yobody M3l bawgs  Siuisy (glail 3l ool liee &8 B lis ldllas
o jl easio slad S 3l gocdlye 0 53 3l g ol (I s 3
e olow Sl 390 9 (a3l Sl lod g 45 4 s (g jld
dsio (gadp)lS LS 1 (V) )b pelie (gl g jlow Cu o g &l Siiy (glocudlye
o ool llid plop g (il slacudle ojp > Siudy sy}
Lj 2 (it Connd Ogrs0 clocdlo 5 4 dg b la)lSal, 4l 5 gl
iy e lamsis dey 15 Glacdlo don ¢ bl ks
Sl)8 5SS (g 5lib ol f enlial g (g looly g (o 5 Curto )5 ks
Sl b ad o 53 (iagh culibs (1) 3,5 el ey o 65
eled oy ) lpl 3 Ml 0 3 by o)l 65 S

= Uiy

O3 P 00 il W Jlo 0 (50 93 )3 (AS 3509 Jl gy
gl oM ojp > (Sader sl ol (pdiy ldllas y90 Jfoslial b ol
ol ol g 5 gl e b zon i (sale Sl i J old ol 2 45
{wearable tools)  suude; (sl l5l B35l 1S 5l ool LYYV L ¥ev e lojojl
(wearable equipment) _swse s (wearable technology) sawse (6yglc
9 Sy oje>  (Wearable electronic devices)  saubg (SuigpSJl ol o
s egge Gl ol s plolid mlie b 4 dogi b meio YA Sl oM
G M 9 CES B 0y 2390 i 038 s dloje o tisd il ol e WY
lolid Cpz dlao YV milio JolS” o asdllas | o Colod 0 i o0y sl lagye
2 ol (Gl gag st & ingh pe> iy p i osliid Lagye slagilly
o il gy  oolizal b gl s o 5 o el caS” ] dnels Lalys ol
baallan 390 £9550 (A (B9 2 85 L8 odliid 390 (g (S i Bl
O bl 395 0 Colin g () @AS S 09,5 Sy e g Adllne f o3l
sl oo (gl €8 3955 o plon] o g, S J okl b 39y cpl il
ol olaasiin Jf (95 e o 5 Elol S & sy gy ol B g At
gl gl bl 2,680 S 0l 2 3] g o ] T i 5 (200 Sl
O 5 J8 fise o sl gl ol ) 0 9 (1) 298 )l Ll & 05
P ohgt (el (i 35 odlitl JUS' (Sialos o ps 5y S (slel
o a3 o i ST Sinlod il e (1g e (glgy 4 bgrye ldllas
st (sbojlns old oot o35 50 b ol ol 1, o iz oS ool
i 08 L 5 ) 9 oy J6 o ol S, o Cmt o S
5 b S 3930 G 3 Y Jels ingy o5y e (1)) b J
ol Bl tingy Ml oj> g (S > el gyl 28 o3 > g}y

P g o] janss g il cuMo A3l oyl sl s g Siedin &g 3 3

b 5 dod) alez | cilews e J) (Sefdlgnid sloodls (gl
Lo de ) Llame claodls 5 (EEG) ) gl Sgllanly Sl ECG)) 8 g
2 Sy Gyl b odd 4 b Sus l plgice (&6 5 Oloj «usb
(V) 2,8 oolial uilags (srcudlye (slaasly

s slosy 35l (SispS log & itedy 3 b slop
39550 3l tiodgn (cla ol b Nadgn clacesly dagstis daguupls
4 Sl il b el 3 b Sgd e 0l (s Blire (clacion g9y » &S
Slss b abS ()9 sladelyy g g5 18 511, odld gy il g W55 o0
{F F) 55 o pglann o3 g

Foe 29d VoOY Jlo U g co (g iy 00 (ol (o 83 (518 5o
S bl i Vloinl 295 o3kl 313l Luogs  Subey olSiwd gakes

9 MS oo g (S Sdde d)ﬁbé P03 i8S Adye Caows & o] sl

B) w55 o o3zl ML o 5 5 b o iy oyl

Sbi ol g (ady Sl o e 2b L5 ey sl 90
b lodh Wilg o b Sader (yoje bulpd (gly sl ad oo Jb
iodmy SRl & il e Ohles iyl ola glates |y late
12 Sl e 5 agds (e gl i Sl 5ol g osScall
Soge S 3l ool b Clgd oy e g (G clled liae «ldlSo dlus ol
Oeen (Shuby Gl Y &) Col pdy (Il diodgn (o365 adliy g Sade
Jlo lgis 4 g 3)ls «ailLS i (el I (65500 S i & Ll o
S ot ) e s s o 5 o cslaeds 3, e
lsisas i pbol ) ilisce clo)lS g e sy syl (A) 3,5 oslizul
) ol 15 25 3 Saeng S S Ly imnle el e Jio
sSIl iy ol (1) i guo S 5 0 dyged Jlo29,50) S b, oyl
Iy csboza] Jolad s {OF O)) el 53 o duusd i i oo 3 1y s
Wil cgigh chls sbaolSius b ) oS & (Seop st J oslizl b
S s b sy sl 4 )5 som3 ol ol (IY) 3,5 5Pl
I b 4 bedle JEl wwdls copie § ulpedgs &)l @acls g o3l
Jso ) il lacdlye 5 a0 5 b Coo |y S0 (ol o
A ES S

ol y 3l oaliil idg} 1 Cuwl osds plol 0555 () > (gdam0 (slo yig
58S 8 ey 90 S 0 By 5 G el )l e e S b
4 5 iyl > (19) 35 a5t lagl bl (sl WekisS Juges 5 e
piRdg; (et (sl Gibey Spglop 8 g lapoualSlo gl @agimo ()
lolid 4 b s )S (B i (6,500 adllae )3 (WV) A &blyyy V968

Colin ) Ghder (6 glpd dine) pd iliudiod 42538 and j3 &8 ke Ll g laig,

VY sl /pgd ojlasd | i 0593 [ ceodls SleMbl iy e

http://him.mui.ac.ir



St 68105 6,555y sla

iy g0 ST gl a8y o) SS) Blaso p3lo g3, 5

OB Vg g JolS" ygloas (SS9 j8l g il Jloylb Ll oo b nodls o>

Oezen Syl (Bl Ol SSa iagh pl By S ks

5 Adh &S ke imghy £gdg0 5 B Lol b8 BuseS Lt
bl g A S ko 29 5 Sl g Sl s po

3 ol Ll a5y 5,8 VA (gl dalllae Caian (SO gy 13 8 )lio sl >
s oBiih sole i clael 1 o3l pl 5,8 Solal pMel 45 W oy ol
Y G 392 30 (JF xS dot idgr 05 (S pole g S (S psle 5 Ol
g (Mol 159 plod Sl 15 ¥ g il 55 okl Lale 4550 (bl 5
@ bl ol b oyl cedle 5 (Sp oj » (Ao o Ceeal i (Sj)

Ladasls S S0y 5 Jol gy 0,5 elind gy 65 095 2 0 S8 g 5
odlaer 5oy FF Gl (5 dolintiry oMb 5 sl dolistiny Sy s

ol 5 5 ralSd o Ol (claolSily 3 oty Sl oy bl

Ok Y Joie 2 g plolid candlo 0j> 3 (Geder syl sbaptlly sl

ol 05 03l i

i g 5,910 slagilla (V Jgea
Jbe Lol

(VY A OO ) (oy5l o 51 ookl g bl plyy )3 Cyms Canmor Cenglio (YN A N0 ) oygld Lo

55U b bLal p sasie M o5y sl g5 553k oligS yos 0lSiwd | Siuomn w0diScal)l g bl b

(“‘ “‘) ops 9 9558 e
(YY) Saboy slolil axwgs p> (JEl g (8 ¢ 5,15 glge 3529

(YY OF F) dogs g S

(VF V) joom0 295 oladsl asuis S 4y 95 opeld b GO ol ol (FY=YY A Y ) ool cuol g S

(Y0) auligdl wlust sbol b ogs sl iy &)l e slatoly

(V8) oKws (ol 5

(Y5 WA 8) s 5 gliab bl & Lgyye 350

(¥Y) osls cudss

(YA=YY) ciliseo (slaolSiws (po Cansil &5 g g las aulls 3954

(FY=Y FF) b Sabes 3 Slos p dallas 550 diges 3l alen 5l olSiod 5)Slos &y bgypo (la il

(W ) cods Comdg s 5l (80 (slallad 5 g 4 bgsyo (slallad 5| 50 cbalbad roro 3iles

(Y5 A ) S yd 5 &b (obedl 4 0508 9 (59 8 (ol (i oy (Sln CaBgn dloz 5l lnodls (598 (YF=YY A ) cledbl (Sileyoxe g (cogas v >
AA) 2945 jlows Codos (glaodly Gy o5 by (44 o5 (L8l jlad &y &y e Wil o a5 ey (sl I3l ad S
(¥y-vs

(F) Sl cMolss ilS g dnols i  Jluomd odlituw] 5o ¢ oid > dlaidl ¢ oo Cou L_J‘).ul: (¥) oyglod ooladl [ elazsl @l 3

Sy Jlog alisee (crolSiws I odld polie (gl )l > Bl )d cn il (st 1> cauwlio (b iy 3959 (V0) Wypitnss oy JUasl g Joles coulld

(V0) Hlow Kig sl odigyy o pleol

U)> g g ‘5)51@? 4 5l Byl o hles (gly b @Bl lube I S &S aosly I eslae oo g5 (FA=YY & F) 03l 5L j o2 g slows leMb
(74
&S losls oli'-.lg{ @b)...a L;l)a. PLgom| GL»L\(:( i sta. quLo Hlow sleodly 451)‘9) lebolg')? d)L.m).ob
(¥9) izt o0Lel sl 2y Jls s Ll
(¥V) cusl gl oals (b3l cSusS la oUles 5l 13 Sade Syglod sloodls Lulow
(V5 &) oals ol polie o 4y o &)l mols p> cddpuas

(\‘Y—\‘~ (\/\) )90 ol 5l cyllss rv.|a.9)~c @L.:
(¥7) agie (255 092 oly 5 €)lls liiylol 13 a8l ysbo 4 b sy (S5 S ale placi
(F9) o lolid (lid by 5> cims

(FF=F+ AA) 593 oly 31 )l

VEeY bl /pgd oylass | pis 0y9 | CoMas leMbl o (23

http://him.mui.ac.ir



d.l>).o )I X% C‘)?{m)] L)MJL> Cdd I ) uﬁb k.g:..\g)wl»)‘)) J9I Al>).a
85 B S glarl 050 ¥ g gy 4 (A Jgl Wy o Sty Jl

Slllas Golol 1 Sedsy Ssled Sl oolisel o ile glpel Sl g
Sl Slnl o8 o c8ly jolaieds Giagh ped Cuond )3 (i

(S5 S g iSIl ol 9 53 (53l oubay (e jles Slpudilla 0 pad (aSlse Y J gua

JINS oyl5m0 Syolzo p3lio
<IVER offocty
<A offo)
\ial ofseY
<IAFS ofey
<IAES ofeo¥
Biiat offocty
N/\r4 ofeeN
\ial ofse

390 Gl & g Cunl ond ol (Lt ¥ Jgto )3 (Sdeder (5)9lcd sl
855 )8 pgd ) 3 gl B S gle

B Sy
g 9 b
oo ol e
oo g cogad mp
el [ slainl @yt
i oy Jlal g Jolos ol
0303 3bj w2 g jlow e M
293 ol eyl

0dd @iy law 28 Jole (35 Lol Cuz o) & Cuslgd 3 4 a2 L
O 250 g iy )3 b ille delidiny (o il G plyieds ol e
wegad (5 lns polie 5 S Bl oS polie A @jgi (S den

Sl g S 059 3 (5 s 09 38 SLeuklly 0 50 (S3Las I J gan

JINS o5 &ylalzo y3lie
-[ayy floi
el /

Ni%al [++¥
-[avy [++)
<IAYS ofeef
-IvsA [+-Y
N/\r4 [++)
<IAYS /

-V flock?

g wogpad e o Cuidl 5 CudS ey g Phb (gld Uipk
SleMbl i (o Jlasl g Jolss ¢ golaidl/ elainl @l 130 wols (Siloyro
g Canali Lly e )3 i ool coodlw ojg> 1> 593 oy 5l oyl ¢y ylows
5 Gl gyl g )lSer CubilB daodh CuaS 355 imed 2 8 oK
S Ghedgw (sladuog 9 03,5 (B 0jo> ol (lagilly Glyear ], Blal
ol imgd 5l odel sty gl 9y ol 51(¥+) 23l 1)) 056 ez ) D et
i § izl )lSan 5 Wilde cyizean 39 tolypd g ool 205 b
9 93 8 (qwyp y90 S50 ) 9 (S Sl )l ln |y Sy
0i5e @l bl 2 (V9) 858 ool |y 69158 ol (sloosisS Juges g e
@ Jd ple cuia anb p ogde Slul (8,5 o5 A8 pasude (iag pod
o9lod Jml pogas 1 3520 (slagile g olal aile b o g il
2 (©dsie OMSUe G9p el (g3laidl g wlw (slaps o0 D959 .10 )S oLl

oo 9955 Olpl 3 QS lopw jpis 9 ()1 oS i b bl e

ol
SalcR Dy
g g b
oosls el g oS’
Slopre g pogad w
sl elassl it
Bt (o Uil 5 Jolos ol

033 3bj o> g jlow le M
299 ol eyl
b 25
WO

podo b ol pleol 5 (S5 g Cuadls o> )3 Sy (6ygl J oolitl
Candg 9 3031 L Layo cloodls (5 gler ISl didl it (656 o 208
sloodls Jlow g 435y lacsygld ol S o wal |y gl (Selsnsd
oyl oaly (g3l pasid pble 4 cpiile Glbls)l ciodign (oladSids cied) 8
IS5 5 oM o 5 43T IS Jlioed Jsod 4 g b il (Sie
slylpl xSl bille olls Jun el ool by ()5l
Loncar-tiwly cpod )3 g lpl ;0 G 5 (Sd3 0j 2 Sdude
slylil el 50 4 (VA) o )SKen o Piwek o (F) l)Son gTurukalo
L)"l )l I d\.m‘)ujb ™)) adlao L)l" ):V_‘.od a>9 w])x éﬂx AT
239 Olpl a3 39290 bl 5 Sl (S a4 g b )l
Ao Jl Gade Gbylpl 684 Gl cutin gty Sllllas 950 (ol

A

VY sl /pgd ojlasd | i 0593 [ ceodls SleMbl iy e

http://him.mui.ac.ir



St 68105 6,555y sla

siaie & 1) ol ()sld b ladye leMbl (535 cilup; b ML
S wal3 1y Ul ) 3 olit] g

Gt
oMl 05 5D (Sdabey Oliaoss (658 S a8 oy (Ll addllas (ol oo
w9 Cuel dmg g (b oygld ik wsles ool L
o sl 5 Jols ool elasl @l el (Silopee 5 sopas
e 25 ol &8 0392 diae Sl 15y al g 295 593 ol )5 v

bly (o 3 290 Cgue (ng S 4 phiwd (Sl el
2 Jomd glagygld i esliol 3 baey 25 156 4 345 aslllas 4> Ronaghi
(F0) 55 oyl ol
Sl e bl low g (a5 GlacSKulS osel Conls gl 4 4 g5 b
sloacyglod el wojls hlew 5 el 4wy g o Closs
ol 3 odlial bl st Sadgy syl a5le cng (S Sl g o
o sl weils glod Gopdy Gl sl olyan ool b lacs gt

I35 W sl sl ol b dbgeye i )8 5 bl i 5 sty
Saly oligeed 5 3l i (AT car 03,08 Slils 5 (sl slooysd
2 {F0) sl ansly Sl aws > 5)glib ol Sl pesad 3 ilie
2 Jub Jl e sloeS 8 0yl olital dnugs g (b e (ogas
sl ol Sal, (b ol (53l s sgkito 4 (5518 Sl 5 05 ]
pleal jl oslitl b (pogad w9 Cotel Gl 0jgpel il glo nl &)
So9lod el (oot HISal, Ssby o) gl b Ll il (gl
bty (5550 gl il g (Stipdee g bl odlizal b Sl 0,25
d 31 (FF) aS o il o (Siloymo Lais g 03 el j (o3l uo b
@1y 9p9) blo)l pae 5 (olaal ol Jioms (slagsyglod 5l oslis
b1 8 e sl (sjlone el Ll 51 gyt 5 S Jg 351> ol
83935 5 aly3l 0 ol W Mles dlul b g Sl (slaodly 385 (glacllas
P2 SR B 4 e b oS aliopge slanl byl » ol

alge o b cudls oj> )3 Sy slolil (655 & cul (5500 il
WleMbl d»té 9 CoMus 059> Ol,l}fwt,,w dl)g U9 O‘ll @L: Fom|
)8 Jhowd sl y3 Jlb Glis gty (slacS b g alian o o e

2yl

Laalgriag

Seds Spglod Sl Slosis adlls S lgie 4 pobs Simgh
Slacysgize dlax 1 lal )3 05 cnl OB 8 & (g piusd 9 45 ey Olnl
S9108 ol S3lodly g e (ST Dlains (sl 11390 o oguuims aalllan o)
L odliiwl (&> g 3l e cpl )> cpimen D5 18 Dbyl 3590 Jes yo 1)
il (Kl obj)l lanse b Gros saslas jlodlaiul 5y pen ;I
oS oa] Sl 3 op)lS b 6ygl0® cnl Ghdy i) 5 sl

S o Cado 05> 53 (63l ol dmmgs 4 SLLS

g8 g S oih S ys coles g Co sl (elaidn Sal) (r 20 il 3929 (o g

TS 065 i) g Gpo sy adllae ) (8 55 pyiome 4iseS 3] dlog Cp 5 Sbp oje b odijle Jals g Jloud (6glod ojer 5 Jlb S5 sl
28 Jbys g St b eMosd gl 51 (S olgie 4 (S pole (slaoltsly (F0) Casl caodlus

Sl sluas Mg o) w0l oo Lasye slaplingiil 5 ololiul i les (sladly)l,3

Coles > 5 pald e b s a8 BB 5 e o
Sl ojs b Laye sl (syam b 8 Cdlo ojs Sl

Sl (w8le 0l WS aud By il g pbul )

References

1.Ronaghi MH. Toward a Model for Assessing smart hospital readiness within the Industry 4.0 paradigm. Journal of Science and Technology Policy
Management. 2022 Oct 21(ahead-of-print).

2.Abd El-Aziz RM, Taloba Al, Alghamdi FA. Quantum Computing Optimization Technique for loT Platform using Modified Deep Residual
Approach. Alexandria Engineering Journal. 2022;61(12):12497-509.

3.Framingham M, editor IDC reports strong growth in the worldwide wearables market, led by holiday shipments of smartwatches, wrist bands,
and ear-worn devices. IDC; 2019.

4.Loncar-Turukalo T, Zdravevski E, da Silva JM, Chouvarda I, Trajkovik V. Literature on wearable technology for connected health: scoping
review of research trends, advances, and barriers. Journal of medical Internet research. 2019;21(9):e14017.

5. Pettey C. Wearables hold the key to connected health monitoring. 2018.

6.Chen Z, Chen Y, Hu L, Wang S, Jiang X, Ma X, et al., editors. ContextSense: unobtrusive discovery of incremental social context using dynamic
bluetooth data. Proceedings of the 2014 ACM International Joint Conference on Pervasive and Ubiquitous Computing: Adjunct Publication; 2014.

7.McCall WV. A rest-activity biomarker to predict response to SSRIs in major depressive disorder. Journal of psychiatric research. 2015;64:19-22.

8. Arora S, Venkataraman V, Donohue S, Biglan KM, Dorsey ER, Little MA, editors. High accuracy discrimination of Parkinson's disease participants from
healthy controls using smartphones. 2014 IEEE International Conference on Acoustics, Speech and Signal Processing (ICASSP); 2014: IEEE.

9.Finni T, Hu M, Kettunen P, Vilavuo T, Cheng S. Measurement of EMG activity with textile electrodes embedded into clothing. Physiol Meas.
2007;28(11):1405-19.

10. Sandulescu V, Andrews S, Ellis D, Bellotto N, Mozos OM, editors. Stress detection using wearable physiological sensors. Artificial Computation
in Biology and Medicine: International Work-Conference on the Interplay Between Natural and Artificial Computation, IWINAC 2015, Elche,
Spain, June 1-5, 2015, Proceedings, Part | 6; 2015: Springer.

11.Jean-Louis G, Kripke DF, Mason WJ, Elliott JA, Youngstedt SD. Sleep estimation from wrist movement quantified by different actigraphic
modalities. Journal of neuroscience methods. 2001;105(2):185-91.

12. Yang C-C, Hsu Y-L. A review of accelerometry-based wearable motion detectors for physical activity monitoring. Sensors. 2010;10(8):7772-88.

VEeY bl /pgd oylass | pis 0y9 | CoMas leMbl o v$

http://him.mui.ac.ir



el dous g gy (e Jede

13.

14.
15.
16.

Eagle N, Pentland A, Lazer D. Inferring friendship network structure by using mobile phone data. Proceedings of the national academy of
sciences. 2009;106(36):15274-8.

Bothun D, Lieberman M. The wearable life 2.0: Connected living in a wearable world. PwC, Consumer Intelligence Series. 2016.

Schill ND. Data for life: Wearable technology and the design of self-care. BioSocieties. 2016;11:317-33.

Wilde LJ, Ward G, Sewell L, Miiller AM, Wark PA. Apps and wearables for monitoring physical activity and sedentary behaviour: a qualitative
systematic review protocol on barriers and facilitators. Digital health. 2018;4:2055207618776454.

17. Cheong SHR, Ng YJX, Lau Y, Lau ST. Wearable technology for early detection of COVID-19: A systematic scoping review. Prev Med. 2022;162:107170.

18. Piwek L, Ellis DA, Andrews S, Joinson A. The rise of consumer health wearables: promises and barriers. PLoS medicine. 2016;13(2):€1001953.

19. Lewy, H.. Wearable technologies—future challenges for implementation in healthcare services. Healthcare technology letters. 2015; 2(1), 2-5.

20. Ronaghi M. A Conceptual Framework for Smart Hospital towards Industry 4.0. Journal of Hospital. 2020 Aug 10;19(2):60-8. [In Persian]

21. Ronaghi MH, Hosseini F. Security challenges in fog computing in healthcare. Payavard Salamat. 2020 Mar 10;14(1):1-0. [In Persian]

22. Meng E, Sheybani R. Insight: implantable medical devices. Lab on a Chip. 2014;14(17):3233-40.

23. Krantz DS, Baum A, Wideman Mv. Assessment of Preferences for self-treatment and information in health care. Journal of personality and
social psychology. 1980;39(5):977.

24. Goyder C, McPherson A, Glasziou P. Self diagnosis. BMJ. 2009;339.

25. O’kane MJ, Bunting B, Copeland M, Coates VE. Efficacy of self monitoring of blood glucose in patients with newly diagnosed type 2 diabetes
(ESMON study): randomised controlled trial. Bmj. 2008;336(7654):1174-7.

26. de Zambotti M, Cellini N, Goldstone A, Colrain IM, Baker FC. Wearable Sleep Technology in Clinical and Research Settings. Med Sci Sports
Exerc. 2019;51(7):1538-57.

27. Lee JM, Kim Y, Welk GJ. Validity of consumer-based physical activity monitors. Med Sci Sports Exerc. 2014;46(9):1840-8.

28. Case MA, Burwick HA, Volpp KG, Patel MS. Accuracy of smartphone applications and wearable devices for tracking physical activity data.
Jama. 2015;313(6):625-6.

29. Wolf JA, Moreau JF, Akilov O, Patton T, English JC, 3rd, Ho J, et al. Diagnostic inaccuracy of smartphone applications for melanoma detection.
JAMA Dermatol. 2013;149(4):422-6.

30. Canali, S., Schiaffonati, V., & Aliverti, A. Challenges and recommendations for wearable devices in digital health: Data quality, interoperability,
health equity, fairness. PLOS Digital Health. 2022; 1(10): e0000104.

31. de Zambotti M, Rosas L, Colrain IM, Baker FC. The Sleep of the Ring: Comparison of the OURA Sleep Tracker Against Polysomnography.
Behav Sleep Med. 2019;17(2):124-36.

32. Toon E, Davey MJ, Hollis SL, Nixon GM, Horne RS, Biggs SN. Comparison of Commercial Wrist-Based and Smartphone Accelerometers,
Actigraphy, and PSG in a Clinical Cohort of Children and Adolescents. J Clin Sleep Med. 2016;12(3):343-50.

33. Kirk S. The Wearables Revolution: Is Standardization a Help or a Hindrance?: Mainstream technology or just a passing phase? IEEE Consumer
electronics magazine. 2014;3(4):45-50.

34. Dinh-Le C, Chuang R, Chokshi S, Mann D. Wearable Health Technology and Electronic Health Record Integration: Scoping Review and Future
Directions. JMIR Mhealth Uhealth. 2019;7(9):e12861.

35. Baig MM, GholamHosseini H, Mogeem AA, Mirza F, Lindén M. A Systematic Review of Wearable Patient Monitoring Systems - Current
Challenges and Opportunities for Clinical Adoption. J Med Syst. 2017;41(7):115.

36. Grundy Q, Held FP, Bero LA. Tracing the Potential Flow of Consumer Data: A Network Analysis of Prominent Health and Fitness Apps. J Med Internet
Res. 2017;19(6):e233.

37. Poon CC, Lo BP, Yuce MR, Alomainy A, Hao Y. Body Sensor Networks: In the Era of Big Data and Beyond. IEEE Rev Biomed Eng. 2015;8:4-16.

38. Nangalia V, Prytherch DR, Smith GB. Health technology assessment review: remote monitoring of vital signs--current status and future
challenges. Crit Care. 2010;14(5):233.

39. Kalid N, Zaidan A, Zaidan B, Salman OH, Hashim M, Muzammil H. Based real time remote health monitoring systems: A review on patients
prioritization and related" big data” using body sensors information and communication technology. Journal of medical systems. 2018;42:1-30.

40. Clark RA, Inglis SC, McAlister FA, Cleland JG, Stewart S. Telemonitoring or structured telephone support programmes for patients with
chronic heart failure: systematic review and meta-analysis. Bmj. 2007;334(7600):942.

41. Paré G, Jaana M, Sicotte C. Systematic review of home telemonitoring for chronic diseases: the evidence base. Journal of the American Medical
Informatics Association. 2007;14(3):269-77.

42. Farmer A, Wade A, Goyder E, Yudkin P, French D, Craven A, et al. Impact of self monitoring of blood glucose in the management of patients
with non-insulin treated diabetes: open parallel group randomised trial. bmj. 2007;335(7611):132.

43. Simon J, Gray A, Clarke P, Wade A, Neil A, Farmer A. Cost effectiveness of self monitoring of blood glucose in patients with non-insulin
treated type 2 diabetes: economic evaluation of data from the DiGEM trial. bmj. 2008;336(7654):1177-80.

44. Kitsiou S, Pare G, Jaana M. Systematic reviews and meta-analyses of home telemonitoring interventions for patients with chronic diseases: a
critical assessment of their methodological quality. Journal of Medical Internet Research. 2013;15(7):e2770.

45. Ronaghi MH. A contextualized study of blockchain technology adoption as a digital currency platform under sanctions. Management Decision.
2022 Nov 22(ahead-of-print).

46. Ronaghi MH. Contextualizing the impact of blockchain technology on the performance of new firms: The role of corporate governance as an
intermediate outcome. The Journal of High Technology Management Research. 2022 Nov 1;33(2):100438.

VY, VY Lol /o9 0)ladd | piuns 093 [ Caodhs leMbl ey 0

http://him.mui.ac.ir



Health Information Management Published by Isfahan University of Medical Sciences

Vol 20/ No 2/ Summer 2023 DOI: 10.48305/him.2023.41754.1116

The Challenges of Using Wearable Technology in Healthcare in Iran
Mohammad Hossein Ronaghi'®®, Naeemeh Kamjoo?

Original Article
Abstract

Introduction: As the worldwide population grows and the access to healthcare is increasingly being demanded, real-time
monitoring of different biological signals has driven the study and development of diverse wearable technology. Monitoring of
physical activity and behaviors by wearable devices may improve these health behaviors. This study endeavored to recognize the
challenges of wearable technology in medicine and healthcare.

Methods: This applied study was conducted in two phases using qualitative approach in winter 2023. Initially, the challenges of
wearable devices were recognized from previous studies. In the second step, the study experts evaluated conceptual model by Delphi
method. The expert panel consists of 13 individuals active in information technology in healthcare according to targeted sampling.

Results: According results the main challenges of wearable devices are technology acceptance (0.923), design/development (0.769),
data quality/safety (0.769), privacy/confidentiality (0.923), socioeconomic impact (0.846), interoperability/connectivity (0.769),
patient information/data overload (0.846), remote monitoring (0.846), and sanctions (0.769).

Conclusion: This study revealed that applications of the wearable technology in healthcare are becoming mature and established
as a scientific domain. Practical adoption in wearable technology still demands design and validation of new pathways, strategic
formulation, and a sound business model. Practitioners and researchers should consider how these technological advances may
impact healthcare in the new era.
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Prioritizing the Challenges of Implementation of the Electronic Medical Record in the Emergency
Department of Hospitals
Nahid Tavakoli 02, Hossein Bagherian 2

Original Article
Abstract

Introduction: Emergency departments of hospitals play an important role in the health system, and the effectiveness of these
services can be increased using health information technologies. This study endeavored to prioritize the challenges of implementing
electronic medical records in the emergency department of hospitals in Isfahan.

Methods: This descriptive-cross-sectional study was conducted in the academic year 2022. The population included doctors and
nurses from Al-Zahra, Kashani, and Amin hospitals of the Isfahan University of Medical Sciences. The data were collected through
a researcher-made questionnaire. The validity of this instrument was confirmed based on the opinions of 10 experts, and the
reliability of the questionnaire was obtained by calculating Cronbach's alpha of .85. Data analysis was done using descriptive
statistics. and presented via.

Results: The findings revealed that challenges in the organizational field, technical field, human field, and financial field had the
first to fourth priority, respectively, among the organizational challenges, the increase in the workload of health service providers,
the complexity of the processes of accepting and providing services to emergency patients and the lack of necessary infrastructure
for electronic transmission of information to interested organizations has been assigned the highest priority.

Conclusion: The implementation of electronic medical records in the emergency department of the hospitals requires the
development of effective processes for accepting and providing medical services to emergency patients, providing the necessary

organizational and technical infrastructure for proper access to health service providers and other users to electronic records, and
providing funds for training users.
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Ranking the Factors Related to Mobile Value-Added Services in the Health Sector
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Original Article
Abstract

Introduction: Mobile value-added services in health encompass services beyond voice calls and their implementation carries many
benefits. This study endeavors to rank the factors related to mobile value-added services in the health sector.

Methods: This applied and descriptive-cross-sectional study with the population of all information technology experts in the Social
Security Organization of Tehran, included 84 individuals. The instrumentation, with 64 items in 18 components, and its reliability
was calculated with Cronbach’s alpha of 0.916. The validity of the questionnaire was confirmed by five experts. To analyze the
data, confirmatory factor analysis method and SmartPLS software were used. To rank related factors, a pairwise comparison
questionnaire was designed and made available to 15 specialized experts and their opinions were calculated and ranked using Expert
choice software.

Results: The indices and coefficients obtained from the model of implementing mobile value-added services in the health sector
had sufficient validity. The themes of effects and outcomes with a weight of 0.558, user understanding with a weight of 0.165,
reliability with a weight of 0.115, mentality and expectations with a weight of 0.071, effective environmental conditions with a
weight of 0.054, technology development with a weight of 0.037 had significant impact on the implementation of mobile value-
added services in the health sector.

Conclusion: Organizations providing health services could be implement considering effective factors such as effects and
consequences for using these services and other factors based on priority, in order to improve the acceptance rate, to improve
processes and increase satisfaction.
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Original Article
Abstract

Introduction: Accurate documentation of medical records is one of the important issues during the process of diagnosis and
treatment. It is important in terms of treatment, legal, educational, financial, and research. This study endeavored to determine
awareness of medical students about principles of medical records documentation.

Methods: This descriptive-analytical and cross-sectional study was conducted in the years 2022-2023 at the Zahedan University of
Medical Sciences. The population included medical students in the preclinical, clinical, and residency levels. The sample was 260
medical students and the sampling method was quota sampling. The data collection tool was a researcher-made questionnaire. The
validity and reliability of questionnaire were confirmed. Descriptive statistics (frequency, percentage, mean, and standard deviation)
and analytical tests (T-test and One-way ANOVA) were used to analysis the gathered data.

Results: The average awareness score obtained by the research community was 64.92+14.02 out of 74. The highest and lowest
average scores were respectively related to the principles about the time frame for completing the information and the general
principles of documenting the medical record. The test of the relationship between the variables showed that only the relationship
between the two variables of awareness level and educational level of students was significant.

Conclusion: In this study, the level of students' awareness about the principles of documenting medical records was optimal.
However, by comparing the different results of this research with previous similar studies, it could be said that teaching the principles
of documentation over time could have a positive effect on improving the level of students' awareness.
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Original Article
Abstract

Introduction: This study endeavors to identify discourses and analyze the situation of human resources management information
systems of the Isfahan University of Medical Sciences.

Methods: This qualitative study was conducted using Fairclough's Critical Discourse Analysis method and semi-structured
interviews with 42 experts and managers working in the field of human resources management and university information
technology management and participatory observation to identify meaningful concepts, critical and different discourses. Then, it
has been analyzed using Clark's situation analysis method by drawing ordered situational map and positional maps.

Results: Based on the results of the study, different discourse structures play a role in human resource management information
systems, which indicates that the designed model of human resource management systems is based on the type of thinking and
managers’ view towards human resources and factors. The environment has been designed and implemented.

Conclusion: In practice, human resource management information systems are influenced by the power of official and unofficial
actors and agents, government laws and regulations, approvals of the board of trustees, as well as environmental and cultural factors.

This research can pave the way for other researchers to consider a critical approach to human resource information systems and
helps guide more research with this approach.
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Identifying ways to compensate for the injuries of the medical staff under Covid-19 circumstances:

Tabriz University of Medical Sciences
Skandar Shirazi *

Original Article
Abstract

Introduction: Occupational well-being and increasing the quality of occupational life of medical staff requires the formulation of
appropriate policies to reduce mental and emotional injuries during Covid-19. In so doing, the study endeavored to identify strategies to
compensate the injuries of the medical staff in dealing with Covid-19.

Methods: This study was conducted in two qualitative and quantitative parts. In the qualitative part, data were collected using semi-
structured interviews with 19 health experts who were selected through purposive sampling and were categorized into three-step
open, central, and selective coding methods. Then, the data obtained in the qualitative part were prepared in the form of a
questionnaire and were given to the experts to comment on each of the obtained dimensions and rank them. They were tested using
the Analysis Hierarchy Process (AHP) and the geometric mean method.

Results: In this study, 179 sub-themes were categorized in the form of 43 major themes and 8 categories based on the results of
calculating the final weight of the special vector, categories of welfare services with a coefficient of 0.172, human resource policies
with a coefficient of 0.152, and motivational solutions with a coefficient of 0.148 ranked first to third, respectively.

Conclusion: The results revealed that the main themes of democratic management styles, increasing the level of motivation of the
treatment staff, implementing fun programs for the members and their families as the main strategies in compensating the injuries
of the medical staff and improving the quality of work life and organizational cohesion of the staff.

Keywords: Covid-19; treatment staff; mental fatigue; hierarchical analysis
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Original Article
Abstract

Introduction: Identifying the components affecting individuals’ health literacy is one of the important areas in the field of medical
sciences. In this study, the construction and validation of a health literacy questionnaire has been done.

Methods: The study is descriptive. The sample of the research is 327 graduate students of Azarbaijan Shahid Madani University
who were selected by simple random method. To identify the items of the questionnaire, databases and related sources were checked
first. The result of the investigation was the preparation of the initial version of the health literacy questionnaire with 28 items.
Exploratory factor analysis was used to extract dimensions and items, and Cronbach's alpha was used to check the reliability..
Cronbach's alpha of the questionnaire was to 0.89.

Results: Before the factor analysis, the correlation coefficients of the scores between the questionnaire questions were checked.
According to the results of Kaiser-Meyer-OlKkin test and Bartlett's Test of Sphericity, exploratory factor analysis on the questionnaire
was justified. The findings of factor analysis showed that by removing two items from the whole questionnaire and analyzing the
rest and rotating the results with the Varimax method, four dimensions of "access to health information”, "understanding health
information”, "evaluation of health information", and "use of health information" were obtained.

Conclusion: According to the findings, the proposed health literacy questionnaire has the necessary validity to assess the health
literacy of adults.
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