Journal of Health and Biomedical Informatics 2024, 11(2): 162-165
doi: 10.34172/jhbmi.2024.21
Medical Informatics Research Center, Kerman University of Medical Sciences

Letter to Editor article @

CrossMark

Digital Twins in Healthcare

Amir Hossein Nabizadeh'”

1. Medical Informatics Research Center, Institute for Futures Studies in Health, Kerman University of Medical Sciences, Kerman, Iran
/ INESC-ID, Lisbon, Portugal

ARTICLE INFO:
Article History:
Received: 12 Aug 2024
Accepted: 5 Sep 2024

Published: 21 Sep 2024

*Corresponding Author:

Email:
amir.nabizadeh@tecnico.
ulisboa.pt

Citation: Nabizadeh AH.
Digital Twins in
Healthcare. Journal of
Health and Biomedical
Informatics 2024; 11(2):
162-5. [In Persian]

[ Downloaded from jhbmi.ir on 2026-01-29 ]

[ DOI: 10.34172/jhbmi.2024.21 |

© 2024 The Author(s); Published by Kerman University of Medical Sciences. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cite

Journal of Health and Biomedical Informatics 2024; 11(2): 162-165 "y


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2024.16%20&domain=pdf&date_stamp=2024-06-20
https://dx.doi.org/10.34172/jhbmi.2024.21
http://dx.doi.org/10.34172/jhbmi.2024.21
https://jhbmi.ir/article-1-879-fa.html

[ Downloaded from jhbmi.ir on 2026-01-29 ]

[ DOI: 10.34172/jhbmi.2024.21 |

®

CrossMark

VYD Lo VY Lo ipgd oyleds coadily o)5 (oS3 Connnd § § CooVw S o581 dloes r
doi: 10.34172/jhbmi.2024.21

oS S, psle olKls ¢ Kby Silosil Clidos 9 5o

o g 4 Aol Lo

o 30 Jluswd soldgo
*‘@M; odl) = O‘fo"‘")ﬁ”'

s 5 3 oS = 5l 5 o Mol e o/ Ol 0l ST 00l (S 0 e ol (Dl 55 (25550 T 0aSins 3y ¢ S5y ESGile piil Sladins S 50 )

"y

B 5 00 o

i OleWb)
clio adsluw
VEY/BIYY sdl

VE YIS i b
VVIEITY bty L

.‘J}.f.ww a.u;“gy*
Sy 03j (o5 (e el

Ly

syl (Sbmiandy 03lj 5 £l
oo oM 0 Jlisud  (gsl8ed
(Sdi Cawj g Gl Silo)gal

NY-0 :(Y)\\ Y.V

Journal of Health and Biomedical Informatics 2024; 11(2): 162-165



https://dx.doi.org/10.34172/jhbmi.2024.21
http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2024.16%20&domain=pdf&date_stamp=2024-06-20
http://dx.doi.org/10.34172/jhbmi.2024.21
https://jhbmi.ir/article-1-879-fa.html

[ Downloaded from jhbmi.ir on 2026-01-29 ]

[ DOI: 10.34172/jhbmi.2024.21 |

B oy s Codlw 4> JUusd (5al8gd

doudle
bl ye 05 9> o ME sl CollB b nge (Su55Ii85 )iy Sy ouimd 5L DT (Digital Twins) Jiss slaslys
o)l (Kjed yuats S5l gilne (oF o 4 DT V] el (S @l g o 5l cudlyo 090 (ppiznod 5 (il 9 Sloyd
@ gibre Jdo cpl [V] Al b jlow S 50 pins S b g plil S Glaw SO Slg o oMl 0395 D uais cpl &S )
Sadeliyy 9 48 inpia ) @l 8 ilwand |y Gl glog ) liw Sl oo 5 395 jo) 4 (sl dbaod slaodly L pglis )5l
e &l pasd Sl

o3l sl (61055 g yrasi Sllos Mg (ladnl b (gjlusdinge e o] 514 plr b Wgte Catio 15 oyl (sl DT pogio
i3 3 lnlone 538 daods 5 slaon slasis, 3 Sty 35 b Ul e s T s a3 (5,05 Y] o
Internet of ) L3l co ol claolKws plesl .ol 3w b > ce o & Al (Artificial Intelligence) cgiae
Ol ady iy 6y p g ai sl SuG g EHR(Electronic Health Record) coMow oy Sl oy, doT(Things
$932 353 DT 4 sl (sl (599585 ol (665 4o )3 @yl ogMle o5 WS oo wal)8 1) olons 2 (383 5 yotone ) llas
Y] el

S Seobml bl (S il pasd (ol blie 5l (S )l olpen 4 (pulul 5 mree Cujo (piiz Cdlw 0jo> 3 DT
e o (sloainiS Algice (plolen S Jlio yie 4) (ailigg 5 (sloy loss A wald olesy S J) Jhiord
S ooy st Jdo S5, ol dgdise e 5 Seslio sy 4 e &5 WS i Gl ) gl @l 5 035 (giludsed
Ay o yialS |y Sl 5 )lee g 3gumo |y leyd ol g cdmd oyt 563,85l G 4y [¥] (One-Size-Fits-All) ol
b 5w clagleyy Gislejl g lagylon iloJde (sl Sl o DT ool (Sip clidss 15 DT (K05 wpe 30,8 [0]
A g &S g g |y )0 dnaogs B9y g2 g5 BB yobo 4 Mg e 990 il 29 o0l (L (slatlojl ) alil 51 LS (glone
5ol 03 (6Wiansas 553 &y Wlgi o DT el 5 09Me [5] amd zalS |y sl el tslojl b sl 15 SYS] clo 31,55
dgut el Wil o ppiman DT (ciluorly wdgy bl cawd MBS s &yl 1) oo iy o 08 KaS (¢)lows (sbopmnsiSo s
b Syl slapians Jious slaoSTslaglisd (Jle plyie 4095 (il 5 (Sloyd sacudlie Sluwda 3 Sllas LI
Wl o ol 2,8 odlisal dpd Mo b lanusbis 13U i Gl g olew 0l St e (anasS (ludige e OlF 0
V] 29 oo 5 dbpo ay ygsho 5 JacllS Sloy slocudlye i)l 4y

> i (Lol oSS 1 (S ol 42190 (o3aste sl b codlw 05> 13 DT (g5luwosly c0ads )95 (sblje oé e
el jlow ol (slaodly 51 (o3l polie o315y g (6y9laen iojls DT 5l (6,15 g sl .ol Waosls cuiol 3 (ogas
Sl B mbo Cutel Sllidl g ()l o)l sl mre Yl o (oguad w >l cblix g bhodly cpl Cutal (oS
oy Slacadlyn (slaols ol ool Glisin lin sy JobS 5 (Sl 5500 csim il JA] el (5358 S5 ) )
Oglate 03> mlio ol (g5lwds LSS 4 5l zels DT G dl) .95 00 050 65655 (sl jd calises sl B > el
sly p3Y bl Cows dg2g g col pj Cou gim wree Al [V Bl 2 dga g 0 olej edimn (8 ka3 I Wi oS50
o> (nl SasS (YIS oguad 4y g (loyd 0jg (VI sl Wl e & ol (G5l (1SS 5 (SLuojoy 4 g o]
Dy 393 Sloyd slacddlie 3 DT jleslarwl ;3  SMS] cllas Mo cou 0ds 1S5 3)lge 0 0gMe abl pSow g 0 djd Hlus
s b (Bias) (g pSguw 4565y ol oaus adbio by olil p aS 3yl Slaodly (g JolS 5 cutsS 4y (S DT G s
dy90 sodld S pl 5l luebs] cplpls ©es SUyas o Koo Sloyd sladiog 5 Cawydl sl bu Lin 4 e Slg o Lodld
ol piee Jlan cditan IMS Lio 6l 4 (representative) Lol yaie j oo yme (3.8 DT < sl ¢y onlisl
0]

Journal of Health and Biomedical Informatics 2024; 11(2): 162-165 g


http://dx.doi.org/10.34172/jhbmi.2024.21
https://jhbmi.ir/article-1-879-fa.html

[ Downloaded from jhbmi.ir on 2026-01-29 ]

[ DOI: 10.34172/jhbmi.2024.21 |

@
VYD Lo VY Lo ipgd oyleds coadily o)5 (oS3 Connnd § § CooVw S o581 dloes t
doi: 10.34172/jhbmi.2024.21
oy (S pole olKuiils (K53 Sslo,ois] Clising S 50

Slodd yigg silopalyp sl Bl jo Cedlw ojon (Vb 8515yt (Dbl g Baiod 4 o &S A 395 sl J>lpe 53 jein
5 5 ag L g plSem r (lasiolySo Ly 35 ke

&b o,
ol Bl dgmg (8l DLy B zun jobs addllas )

References

[1]. Bjornsson B, Borrebaeck C, Elander N, Gasslander T, Gawel DR, Gustafsson M, et al. Digital twins to personalize
medicine. Genome Med 2019;12(1):4. doi: 10.1186/s13073-019-0701-3

[2]. Singh M, Fuenmayor E, Hinchy EP, Qiao Y, Murray N, Devine D. Digital Twin: Origin to Future. Appl Syst Innov
2021; 4(2): 36. https://doi.org/10.3390/asi4020036

[3]. Fuller A, Fan Z, Day C, Barlow C. Digital twin: Enabling technologies, challenges and open research. IEEE Access.
2020;8:108952-71. doi:10.1109/ACCESS.2020.2998358

[4]. Nabizadeh AH, Leal JP, Rafsanjani HN, Shah RR. Learning path personalization and recommendation methods: A
survey of the state-of-the-art. Expert Systems with Applications 2020;159:113596.
https://doi.org/10.1016/j.eswa.2020.113596

[5]. Bruynseels K, Santoni de Sio F, Van den Hoven J. Digital twins in health care: ethical implications of an emerging
engineering paradigm. Front Genet 2018:9:31. doi: 10.3389/fgene.2018.00031

[6]. Chen Y, Yang O, Sampat C, Bhalode P, Ramachandran R, Ierapetritou M. Digital twins in pharmaceutical and
biopharmaceutical manufacturing: a literature review. Processes 2020;8(9):1088. https://doi.org/10.3390/pr8091088

[7]. Tao F, Qi Q, Wang L, Nee AY. Digital twins and cyber—physical systems toward smart manufacturing and industry
4.0: Correlation and comparison. Engineering 2019;5(4):653-61. https://doi.org/10.1016/j.eng.2019.01.014

[8]. Saeed MM, Saced RA, Ahmed ZE. Data Security and Privacy in the Age of Al and Digital Twins. InDigital Twin
Technology and Al Implementations in Future-Focused Businesses IGI Global; 2024. p. 99-124. doi: 10.4018/979-8-
3693-1818-8.ch008

Vo Journal of Health and Biomedical Informatics 2024; 11(2): 162-165


https://dx.doi.org/10.34172/jhbmi.2024.21
https://doi.org/10.1186/s13073-019-0701-3
https://doi.org/10.3390/asi4020036
http://dx.doi.org/10.1109/ACCESS.2020.2998358
https://doi.org/10.3389/fgene.2018.00031
https://doi.org/10.3390/pr8091088
https://doi.org/10.1016/j.eng.2019.01.014
https://www.igi-global.com/chapter/data-security-and-privacy-in-the-age-of-ai-and-digital-twins/336453
https://www.igi-global.com/chapter/data-security-and-privacy-in-the-age-of-ai-and-digital-twins/336453
https://www.igi-global.com/chapter/data-security-and-privacy-in-the-age-of-ai-and-digital-twins/336453
https://www.igi-global.com/chapter/data-security-and-privacy-in-the-age-of-ai-and-digital-twins/336453
http://dx.doi.org/10.34172/jhbmi.2024.21
https://jhbmi.ir/article-1-879-fa.html
http://www.tcpdf.org

