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Abstract

Introduction: Selecting an appropriate model for breast cancer diagnosis is
critical. Unsuitable models can compromise diagnostic accuracy, lead to
incorrect outcomes, and impact clinical decision-making. In this context,
foresight models are valuable tools for identifying and selecting the most
effective diagnostic models. The objective of this study was to identify optimal
models for breast cancer detection using foresight models.

Method: This study began by extracting articles related to artificial
intelligence-based breast cancer diagnosis. The number of articles associated
with each algorithm was determined, and algorithms referenced in fewer than
50 articles were excluded. Subsequently, annual publication trends were
analyzed. A time series model based on artificial neural networks was
developed to predict research trends over the next two years and to identify the
algorithms expected to receive more research attention.

Results: After applying the exclusion criteria, a total of 2,308 articles were
categorized into eight groups: deep learning, artificial neural networks, support
vector machines, fuzzy logic, clustering, decision trees, Bayesian methods, and
logistic regression. Additionally, eight time series models were constructed
using data from the past seven years, predicting that deep learning and artificial
neural networks will lead future research efforts in breast cancer diagnosis.

Conclusion: This study highlights the effectiveness of foresight as a
methodological approach for selecting optimal techniques for breast cancer
diagnosis. The results indicate that artificial neural networks and deep learning
demonstrate superior performance and are likely to be pivotal methodologies
for future research in this area.

Keywords: Foresight, Diagnosis, Breast Cancer, Artificial Neural Network,
Deep Learning

© 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(3): 244-256 yeg


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2024.28&domain=pdf&date_stamp=2024-12-20
mailto:chegin@iaud.ac.ir
https://dx.doi.org/10.34172/jhbmi.2024.28
http://dx.doi.org/10.34172/jhbmi.2024.28
https://jhbmi.com/article-1-887-fa.html

[ Downloaded from jhbmi.com on 2025-11-18 ]

[ DOI: 10.34172/jhbmi.2024.28 |

VPEYOF o AT Lo pgus oylad cumdil oys0  Sontd 33 Connnd § § CooMawr Soiilo 54851 o r

doi: 10.34172/jhbmi.2024.28
oS (Sibjy ple olls ¢ Kby, Sislegi Cligions 35 5o

®

CrossMark SI9y® o

S (W g ot wlio Joo GBI (51 33 (B g ONIT Joho Sy 4 4
765)».5- S| ‘r)% OW” ol 6‘*‘:’& R “lg’@lg.:.(& O lous

Ol g3 ed g3 doly odhal 5157 o&iils 0 555 doml g ¢ 5 yupalS punikign 05 )
Ol essals 5,8l (S 0 e oils Y

CRVCCS

oo Gl Cunydl (gl g S pranad 4y LilgS o ballad -l (W Cuw Db gl 4y oo 5 M ialS ) auseds
J..wl) LS“M‘W WL.A ‘SLQJJ.A ul?u;l 9 ‘_;:L»luu dl); d)}‘}a )l)Al July‘_gc uth?)ﬂb.hj ‘ti.ml) Lﬁ‘ )2 AJ}JJ

s b el egime Shgn p (e i olbyw et b e OVl gl gl b adlls opl 1515 (1,
Vo L] £V Bigy oo 05 i Wlia B ) 508 b o9 5 s i oSl i 4o bogy e V1o
b el Jlo 93 )3 Slaios Lg) uibn Gl (Fsas (snas S e Sloj sy JA0 S s Jilow

S oo lolid 1) (pdngy 35 o3 i b slapi oSl &7 03
(Epan mac &S (bros (£S5l Jold dtwd cute )3 dlie YY A wilin] d> p Vlie Glo I L L
Sy Jdo Cudip W8S 5108 St (i) 9 (i el CEp (shnddisd (B late (olsidy 51 (udle

R i) (Sguan (gwas s 9 Bros (5L a5 .b'b)f By @SS Jlo can glaodly 3l oslazwl b S
D> algs olaidl dgn a1y oanl imgd S s

el &g b s paetS sla ) S el e 63,505) mfeanl a5l Gl gy el 16 S Ao
wleinly Wles o g L0 1) 5 Sas oy ity Bres (6 50L 5 (Soiuan uas dSb lapi oSl a8 AR o ol ks
Ml) bJ.u] (-5"“&"‘“9)‘3 dl))

(o 8350 ¢ Souns uac A (s Olb yw ¢yl ¢L$_m5:;iod@ﬂ Ztﬁbjls.&,«}f

Al OleWb|
Wlio il

VE-YIEIYE el
VIR0 ey
VAT sy Ll

J}.&M a.L&»gy*

ot/

chegin@iaud.ac.ir

omeedlie b5 oS 2L/
el g O et (1S
Jwe S dl) sl ggpms
Jio Qb omgfen]
SEF-0F (Y)W OFY (Ssy

Y¢o Journal of Health and Biomedical Informatics 2024; 11(3): 244-256



https://dx.doi.org/10.34172/jhbmi.2024.28
http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2024.28&domain=pdf&date_stamp=2024-12-20
mailto:chegin@iaud.ac.ir
http://dx.doi.org/10.34172/jhbmi.2024.28
https://jhbmi.com/article-1-887-fa.html

[ Downloaded from jhbmi.com on 2025-11-18 ]

[ DOI: 10.34172/jhbmi.2024.28 |

@
B O\)‘S.o.b 9 L.ouJL.Sw A ")Uo).w uagw.ﬁ LS‘)‘? gés)ab..\qj J..\o

Aol

W ooty 5 53 csdlatdl eloal Y g 5 lnsig) oo b gl yplee (Sl o> Sy plgie 4 omgfoat]
lagbyy Sl S boje cnl [VV] 4S5 S ol (oo IS5 4 9 03,8 g 1) gllas 5 Joime ()Ses (slaosiy] b 48 o
S Pyl 995 3 1y S Cuwslis § (S mrenad uias Sealind (il Jdo 9 (83 gy Jelod (6155000 liw diile (05 9 (S
3 oot S o il Cledd el g CutS Doy ) (ol (3B Bgiedin] wwde dise) 3 ABd o (b Hlb g sl
csmiligy M e iy Ol il b5l g mlie anasd da g jlew Mgy Judo 4 a7 i Solod (g5l Jio asle ol )l3l 6,k
g Bl 50 (Glodnd b laJse ool (il slacsslon g cobs able (yeje (slacs)lon ooy (Jlie gt 4 .48 o0 S8
IVt g 1y ez oDl 2l 5 00> LialS |y g lams 5l Wlatslss ccilises (glagy i <)

sl 03,8 2loml g oy S o g st )3 ety Jyd ity (5)3ld G plgis 4 sgias Sign (mgheanl IS
Odlo (653 (sl sl Sl (6 ySoste b (S gimn (g sl A lbyus (et 0 3 o] a8 (5 padl 5 (S
QAT Gy 9 EBD ) (¢ pSend dgatg o Sy slaodly g (B gale psliad Jlod b ol dtly (Bres (omae laaSid
oS S Ll YL B b g yas |y oot (glgSIl b A8 oo (S8 555, 4 055 ymeads (glaotsas Am3 &)
Phb 4 35 bayglis nl ol 2 ogMe cul 0ad ()l plRin395 (et (ISl g Sl slallas ials 4y joxie ol ()
LF] 8505 low oo 3 sl (o501 &S WS S adgilupad Slopd sladali

Sl b ablie 5 co e (aon sl el byl (sgias Sigr sy bty (lasysld 5 (pojedn] w3
Sl Glodd 4wy il g il claania (mals ) s 4 as,Sg, ool (OS] 15l63,8 &1 codlw 059 5> o]
=l Calises olaus )0 1) CoMlao Co e 9 00,8 upand 1y bl (e (gl 6 35 pronad Wldiuuslgy aslly clazisly bl i&5
Sibwdre s Jloms slasyglid & (ol b oaaliin £9udg 4 VimdgeS (pSden ()93 )3 ohage dilgly (ollen (ol ins
JYA] 65,8 SaS Sles oMo (sbapiinnus 3 )Slas dgup0 4B piiy

2315 3o oy 5 Cupe > Sl B o] sy g 2 & Csl (Kb 03> slo il iete S S i len paets
b ogiumn (hon ol )68 1 (glofrg Cmnl | T (VL Gl 5 (St S 4 diss by pase il ol 0 (4]
ATl C83 ol Al (ondle (6:50k (slai joUl Sl osliiwl g (BT 9 (BlSgele pglual (( Sbjy slaosls oo
0l i 1l (e givan (h9n (e laylplany (el SLudl slalad £ 55 g i dgup |y A by
9035 bl yid (lebl b g Ja o |) (o3le e (oSl b S oo S8 (S 4 (res (omas aaSd 5,395
LV ] e &l g el glayleys

Pl pac s & ol ol b ol 039l s 4 (2 b slacuibye (y9iSh (ogiuan Shon v Gl yus (eSS dise) 5
5 Jood 4 Wlgi oo (pgrosal i Ay ddpen (glon ol LAty 00 SOLl clap sl e (g0
48 355 e s ot )i dnng g OBl 4 Bk ol Sl g 03,5 S Sy st oje 3 ea] sl it
@ e 0nS Gl ooy Jloo 5 jsebg sladigy (bl S bsias go (Rl ) laglo a5 (oL 5 <8
SRR 4 0,S0g) cnl )l 5 1) eanl lacsygly g Dl b kel Cubl Al cditun 5385 LS &5 oS S8l Cund (ol )5Sl
S o S8 o caldy sl g il laai o

9 99290 slaodly oo &y i by (el (lp (Sgivae g Sl )oNl o poslie olwlind Gan b iagh (x)]
o503l 3l lgiioe 435S &5 Cl gsdge ol (o 31 ol slajgme | (S i 0 b cladigy it
Ponosnl Comly S ALl agh cl 2)5 oslaiwl ojg (nl 3 WS g iy slapi s Ll i sl plgiea
WS Jotns |y (el ol dgu0 9 413D (i 2D 9 C8 &5 WS (Bpe |y (ool S o (M e Slotns
g oo (plwlid dhas b s et (sl dlazel BB (gl 65Ul oo slajls g oan] (slakig) 3503 b ctmgly ol
ol paseds 3 1y s il g bl oyt 0al )3 (sgtian Shgn (claty oSl PS4 amd oo (LIS mody ol (29

Journal of Health and Biomedical Informatics 2024; 11(3): 244-256 yeu


http://dx.doi.org/10.34172/jhbmi.2024.28
https://jhbmi.com/article-1-887-fa.html

[ Downloaded from jhbmi.com on 2025-11-18 ]

[ DOI: 10.34172/jhbmi.2024.28 |

@
VPEYOF o AT Lo pgus oylad cumdil oys0  Sontd 33 Connnd § § CooMawr Soiilo 54851 o t
doi: 10.34172/jhbmi.2024.28
oy (S pole olKuiils (K53 Sslo,ois] Clising S 50

S5 b9,

Jolid iz 03130BGL dcw jl dins by (e is b basye SV le ¢ gl Cuotd 3 0950 maandl Ceond 93 4 345 B,
5 bl G 5o 55 0ud olitul (glaety oSl g 0ad sy B> b Yo ol wiad sl ol ol ol g ey ¢ pogSl
iy e 6301 a8 0] JLio 93 50 45 395 o s ¢ sdgrori] (sla Jho jl onliiwl b (pgd Caoind 13 X535 (gdidiiwd
(Egae g 05> 3 A eyl 5 Slidid )3 yrlg slais) 4 g8 b I it (il £8)F winlgs )8 eslis sl 350
85 ) g el e Gl 5550 paculs sl 1) e oSl o e plo B g 00 plosl (S a5

W Olb o sl ek ;o8I Q! g godiws (551 il — A

loas ly] Alane ol (sl 68T (plade dr 45 395 bles Bb Mol i oy (casels Jae QB! 3 (2gfean] (ol

Jols J.‘.buu.:l ol alizee sla e Tl g (cwyy ‘LS)B]&"? Js & a8 ui PLJEVIPC WS 3yl S ¢yskaie u.;] sly
Dy anled aw by sbly claodls b agalge 13 bl Jlosl cuild g 8> Sbs) (Jse yo Slles 5 ole (olayline aslllas

a o] clacialyio b ol yon € e giine (hgn» g € yaseit® aimw ooy (o0l alS dw oo (o3l plosl (olp
ObL b g ol el 0as o0l LS Juad 4 oo 5]l 3 Jods )3 b ootz ol ol 6l g dasls (s gSusl 03130551
ol et 4y g (o3l Cpl il suis e JolS Y lRe g ol aiBls UL jeia VoYY Jl 1y fcanl YoVY Jle

355y mogosial (sly Jao o yiae o]

EPa0 IgR ) (o A b s ST (g5 i (S]] 1Y g
9> (0 0loelSs @9,

TITLE-ABS-KEY (diagnosis OR diagnostic OR diagnosing OR diagnosed OR diagnoses) AND TITLE-ABS- R )
KEY ("Breast Neoplasm" OR "Breast Tumors" OR "Breast Cancer" OR "Cancer of Breast" OR "Cancer of the
Breast" OR "Malignant Neoplasm of Breast" OR "Breast Malignant Neoplasm" OR "Breast Malignant Neoplasms"
OR "Malignant Tumor of Breast" OR "Breast Malignant Tumor" OR "Mammary Cancer" OR "Mammary
Neoplasms" OR "Breast Carcinoma") AND TITLE-ABS-KEY ("decision tree" OR "neural network" OR "Support
vector machine" OR "Atrtificial intelligence" OR "Fuzzy" OR "machine learning" OR "Data mining" OR "genetic
algorithm" OR metaheuristic OR "Meta heuristic" OR "meta-heuristic" OR "Cuckoo search”" OR "Bees algorithm"
OR "Artificial bee colony algorithm" OR "evolutionary algorithm" OR "Ant colony optimization" OR "Particle
swarm optimization" OR "Firefly algorithm" OR "Memetic algorithm" OR "Memetic algorithm")
(Breast Neoplasms [MeSH Terms]) AND (Diagnosis [MeSH Terms]) AND ("decision tree" OR "neural network" seb Y
OR "Support vector machine" OR "Artificial intelligence" OR "Fuzzy" OR "machine learning" OR "Data mining"
OR "genetic algorithm" OR metaheuristic OR "Meta heuristic" OR "meta-heuristic" OR "Cuckoo search" OR
"Bees algorithm" OR "Artificial bee colony algorithm" OR "evolutionary algorithm" OR "Ant colony optimization"
OR "Particle swarm optimization" OR "Firefly algorithm" OR "Memetic algorithm" OR "Memetic algorithm")
TS=("decision tree" OR "neural network" OR "Support vector machine" OR "Artificial intelligence" OR "Fuzzy" sl ol ! Y
OR "machine learning" OR "Data mining" OR "genetic algorithm" OR metaheuristic OR "Meta heuristic" OR
"meta-heuristic" OR "Cuckoo search" OR "Bees algorithm" OR "Artificial bee colony algorithm" OR "evolutionary
algorithm" OR "Ant colony optimization" OR "Particle swarm optimization" OR "Firefly algorithm" OR "Memetic
algorithm" or "Memetic algorithm") AND TS=(diagnosis OR diagnostic OR diagnosing OR diagnosed OR
diagnoses) AND TS=("Breast Neoplasm" OR "Breast Tumors" OR "Breast Cancer" OR "Cancer of Breast" OR
"Cancer of the Breast" OR "Malignant Neoplasm of Breast" OR "Breast Malignant Neoplasm" OR "Breast
Malignant Neoplasms" OR "Malignant Tumor of Breast" OR "Breast Malignant Tumor" OR "Mammary Cancer"
OR "Mammary Neoplasms" OR "Breast Carcinoma")
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