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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.
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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")

3,5 Bl 2,5 SV ls 5 50 plesl S50y b &Vl sl ol (T 5 sl ¢ szl 03l oSyl s 5l VLo gl y5eiasl j1 e

2 o Bl i by (el gl sainas Gisd p dine dw i Jde SO &S s Y le cadlllas 4y 349 by
e SYlEe (g baiye g CubS pmeuds jglaieds ulyd oyl s Bl adllas I il 1S Yo g ndSSl e Yo ¢ olio
5 LSS OVlie Gls a5 b 5 )9l o metlyd 39390 (slaimgin j mels LD ciliste gie dw jl Yo plés].as plool

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


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

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

[ DOI: 10.34172/jhbmi.2024.28 |

@
r O])K.o.b 9 L.»@L.Sw A ")Uo).w m LS‘)‘? dhg).m..\qj J..\o

S )Pses ©yguods (6)ST OYlie Bls g pledl 585 olpe N S )0 09 o0 ddlllas By LiulEl g g5 yialS cel b e s
5 o 53955 bl Jlos] ey S5 SVlie Chon 5 oLlisd plinl wWlin sl Jols Jolyo ol 45 ol o o3l yioled
sy 9 Jaos sl Yo jlslesel BB degacme o T am oo (Sl Gliioes &) SiSlestnn 09y ol il Dl ()2
S sl

Sl Ui yoSJ1 ] 51555 )5 oMl 3,50 ole yuine lia &r > Jilio 4S9 oo ol bt oSl ccgtes by 3
o5 ke 1o, 03litl |y Lol 51 Sy 4 5Vlis 311s5 g s yoSI| el o6 ¥ g 5 bt SIS i 5l s yssiis
ol

295 0l Jao &)~

Slocs o 58> (sla ol 5 gy Jelod (sl 115,05 (6l (mgResil Sealid (g5l Jae > loj (s o2li]
ol S o walyd 1y oan] Slyus i el dodld ! 53 39390 lblug g gl uwyp g Su,l slbodly oo b Sl
lndal s g lage Tl (3955 & Coles 15 g S S8 todily (slakiy 5 cibae blis ¢ ylety (slagS) Lolid & Slyie sy
5 ooy lig ale alboje> 5 oag 4 (mghreanl 1o Sloj gy sloJas Sl oolaisl 25 e oui] Cu e el 5o
ST 5 i sl s S oo 4o iy 53 yinll 5 Wacaabsd pte LialS b bt il &5 Ly oyls Conl g (5)slid

S o S

oals olf;b Aw O (S 6).v|)_....u‘ 6‘)"."

\ 4 \ 4
Scopus= Record=#\fY Pubmed=Record=Y#\Y ISI=Record=0Y oY
A
Yo g

Record=\¥-YY

3500 B3> (5,],S5 allis YYFA

A
oxile 3L wYlas
Record=#YAD

A
oxile 3L wYlas
Record=YYVYd

azsls 1 ollls jl zgy5 by allie 49F

A

anllls CYlie GG 5 gaims (5551 il g1yl Nialyd 1) IS

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


http://dx.doi.org/10.34172/jhbmi.2024.28
http://jhbmi.ir/article-1-887-en.html

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

[ DOI: 10.34172/jhbmi.2024.28 |

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

doi: 10.34172/jhbmi.2024.28
oS S, psle olKls ¢ Kby Silosil Clidos 9 5o

D

Wanr (3 g qanSeild )d &8 )5 4y laiy oY Jou

Yo Sy e, )9§J| oL
ary Deep learning
Y Neural Networks
YA Support vector machine
WY Fuzzy Logic
V-0 Cluster Analysis
ay Decision Trees
oy Bayes Theorem
- Logistic Models

odliznl Y Jgao (slapin 63! 5l (S 5l a8 canl (SYle dlaws )] (63,9 45 g oo &l,] Sloj sy sline  mgiosn] o K 1Y
o Oly Yo dluss Jhe ) cald] (3 39 o 8l g o] Jde o Jgdn ol 55 w03l Cuiin 393 4 dn g b Kiles S
Sloj S (8399 Hloie 4 Jlo ya 10 OV lie slaws LS o S8 1) Jlo o 50 0ud Ols Y lie daw (g g LS o B )
o3l b madlyse (31 Jlie lgie 4 sl 0] Jlor 93 55 v ys3] lad o Ol Yo law )] oy 9 3945 o0 43,5 ,as 4
Ole (V) dasly ©hgo 4 bt (pl (oS Gapie 1) VoYY Jlo OV le slaai YoV BV r gla Jlo 5o oad Ol Y e slass )
YorY Jlo &Yl olisd i jolateds dlaly cpl (ol jobas .l T Lo p3 sddoly c¥lie slaws X(T) calaly ol 55 2945 o0
2 oddsols GYle dlawy ol laisds YoVY Jlo &Ye dhiwi 00 jle 4 Gl oals &I YV B Yoo v o)l slaosls
SYls dlas) (6399 claosls X(2000),x(2001),...,x(2020) aly cpl 5 Dgd 0 swiin YoV G Yoo claJlo
abasly ol 5l e cplplo A8 o oolil YoVY Jlo eVlie shaws o yiw sl gl 5 Jae o8 st (Lo ol ) sadols

Wl 42535 elmodld wlwl p Canl 0] )3 sai0ls @Yo Sluwd o i

g ol 03] Jlo SO i 2 e Jto adll conid )3 ol ot o3l LS Y S 50 agpean] Jde IS LS Le ¢ piscen
ol 03] Jlo 95 o g Sine Jde co Caond
x (2022) = f[x(2000),x(2001), ...x(2020)] (1)
x(t—1) san | Jlo (Gt Joe il
x(t—2) -
f s R T e
x(t - d)
x(t—2) oan] Jlo 98 (i Joo -0 *(®)
x(t—3) B i
f s Gagyy ol gt anlp > o
x(t - d)

x(t)

(oial Jlw 93 ) (ool Jlw Sy HI) (goliaty Saplivd (2932 ol Jao :¥ S
dgi g0 o3l Jloj (s s )3l & olgie & RNN(Recurrent Neural Network) iS5l as aSis i ool

Sl asus cpl oyl (0b) cuedl S 3udns 5 ol (gly ole sladie) )0 sdboly GYe Slaw o i (glp &S [VY]
dong0 Jloj oduzn (sl Wilyy o g3 (ol glaei 6l ealawl b g A8 o odlatwl sad ol Y lie slaxy  Su )b slaedly

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


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

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

[ DOI: 10.34172/jhbmi.2024.28 |

@
‘B O\)‘S.o.b 9 L.ouJL.Sw A ")Uo).w uagw.ﬁ LS‘)‘? ‘5&5).:0..\«.3} J..\o

latie 4 (6 a0 (S5 il lowouad 9 Ao 451 oai] )3 oadOls SV lEe Slaxi gl o lb i g 031> Lawseis |y edls ol 5
REXE

Na ) s ol (5,55 (slogSl ki 5 Slej oMbl g5 55 (o cullB L & oo () 5 RNN 5l oslic
LS o S8 ldizee &y oS s &l (668 (sl o i g 38D (e o (Sujl g daxie (glaedly meesd b ailer o WaaSid oyl Ll
Slgice oS Canline pl 4 RNN (g5 8lasil bl ccpl o ogMe 258 355 (Sliiod (o jaelip pogas 3 e Sloprasas
Gl e cds OV 90 s dagi b aS aad o |y el cpl 4l King 4 g AST Jos 65 4y calisee Loyl il g ooy > il s b
L &) 65594

Y abaly 5 4 b len S oo o3liuel o] Jle 93 )3 osdols @Yo Sax w i (slp Y bl 5l (odlgrin amas aSd Jse
oail Jlo 93 55 &Vlie dlawi i sl 8 Jlo can b 93 05b p sddols Yo slusd cleMbl 5l Jso ol @34 o0 sanliie
ool 4338 (ela Sl (S, (clmodls olul sl Jlo 93 )3 &Vlie dlasd i i sl (ol obas (V) dlasly 3,5 oo 0,80
93 sl Jlo 51 (63959 (slaodls lgicas (N-2),(0-3),...(0-7) g cosl N Jlo > sxdols &Ylo slax X(1) s o) p3 3905 00
sl & 538> jbas by il calaly cpl )0 05,5 o )8 edlatwl 0y50 N1 Jlo > &Y e dlawd s yiw (glp Ju8 Jo can U
3 5l 29 i YYD Jlo Ve sl asb )5 31 ¢ Jlo (gl g oo o3kl (o i (sl byl 51 a8 5,0 0,Lsl caliso
g oo odlatwl Jao sla639)9 Hlaisds VAL Y-YY gl Jlw Ylis

vn = 2007,x (n) = flx(n —2),x(n —3), ...x(n — 7)] (2)

Shoolaiwl b Jae o g oo sy YVY 5 VoVY sla Jlo @Ylie sl gl Jdo 0,80as ( cuin Jdo usd jl
dgdiee Jold 1y Juo 3 doe (b5l (sl el ¥ Jgur 33,5 00 (b)) 0980 oanliie ¥ Jguor )3 4575 Shoe 0L sl el
(Mean Absolute Error) jl sl )le Lo jiolyb cplosloads Gloasl gudzs cpl )0 st sl Jde o) 5 € ioriw (gl p oS
Golzo lgicdy g LS o dwlons |y (aBly yo0lie g 0uds o i pdlie o 3l sld )50 MBE (Mean Bias Error) s MAE
Cuolio o)y Candl b s i Bllas cdd &S ola Jde (gl ol )l opl 9 o ooliiwl o io 0 b Jae K cds b5l sl
Shaey o Gl 1y dwiin glas Cas g 08 o (g p505l0l 1y (ABly polie 5 0l o o wlie e Solas 35 MBE .ol
2 Jae 5ty Jeod 4y el cul )b o)Ll (ol o8 4 Bl ile ST 0l ngin 4 il Jae il cuie MBE
soitets IS yobot b szally ol ol dho e b it & Jde oS S5 sl ogty 9 45 e S Loty
3Slas oo 4 (g 550 yobods M3 o g Lloss Clesl san] j3 Yl Sl i e Jleel el g iy Lbj)
2 sl anld pl g S o i [ VoY o VVY o Jle <Vl slasd (olpidiun oo cdobd] )3 08 S8 o i sla Jde
ly oslazul § 3,18 (p ey i Gloyw el (sl ool PS4 298 o0 asidie (olid 3 gdse Ll oSl il
2 gl eslatwl e 5 Wiled,S eslaiwl loj Jobo pd i )oNl ya 1 &S cuwl SYe dlaw bl p clgdo ol il atily

25 0 B w390 0di] it

[1Y] Jie 5,5kes ot slo sl ¥ Jgin

lado seolyly

1 n Mean Absolute Error (MAE)
MAE = _z P
nl lyi = 3l
=

MAB = {a = Averagela + sum(y; — )] y:i =, Mean Bias Error (MBE)
B = Average[B + sum(H —y)] yi<H
Journal of Health and Biomedical Informatics 2024; 11(3): 244-256 Yoo


http://dx.doi.org/10.34172/jhbmi.2024.28
http://jhbmi.ir/article-1-887-en.html

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

[ DOI: 10.34172/jhbmi.2024.28 ]

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

I

2l
2 Jlo K8 4 i s3] o SV le ol dllae YYAY @Ye S slawi i gl yseinl oo cudas coomimes o551yl gyl 5l an
Ll 045 031> ol ¥ S

—@— Deep Learning —e— Neural Networks —ae@— Support Vector Machine Fuzzy Logic
Cluster Analysis —e— Decision Trees Bayes Theorem —e— Logistic Models
600
500
400
300
200
100
A a0 A = _
0
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

i ol o (e (515251555 5, 201 Sl 1Sy 5 L Lo po YL Slash Y S

Sl dlie sl romen 5 41835 Jlo cudn SleMbl ) )o@ a2 g8 b A Ll o2)680l cutin sl Sloj (g Je cutin
sl 4 bgye (590l (clmodly .l 1298 Jlo 4 by po 5V lio sl o i Jlo opdol 11 el VA Jlos &0 bgy yo 45 05
Jgds 5 42538 Jlo YA (glp 00d i 9 (o58lg podlie aisads YoVY o VoY cla Jlo 4 bgsyo oyg05] (slaodld Yo YY 5 VA4S

Do oo 0l ¥

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



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

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

[ DOI: 10.34172/jhbmi.2024.28 |

@
r O\)‘S.o.m 9 L.»@L.Sw A ol.b).w m LS‘)‘? dhs)ab..\qj J..\o

oy S (gl A b o el dine; 55 Yo uwd (i 9 (%Blg oo s € Jga>

Grwoe 683k e gl b il &3 @l Sirdnigs s -y o il Sinerd ggmmS;  J o3l
e R
ok My ok Ky -0k Bl o By G Ay ol By o (A ok By
o v y \ . . \ \ \ . \ .o 5
\ \§ Y Y \ Y ) ) \aay ‘~§_
A Iy 3 \ \ 3 Yoo &
\ \Y ¥ ¥ \ ) Y Y Y Y \ Yoo &
W WY Y Y \ Y Y ) ) VoY
\0 ¥ Y Y ¥ ¥ ) v
Y O Y Y \ Y o \ vy
\& W \ Y Y Y ¥ Y Y Y ) Y y oYy
\ I Y Y A \ 4 a \ Y Y \ voe¥
W W \ \ A % o ¥ Y yooTe
Y V¥ Y \ A A \ \ 5 5 Y ) Y y v
14 ¥ Y \ A Y A ) ¥ Y ) ¥ yoovey
WY WY \ Y Y Y o ¥ ¥ Y ) \ ) y YA
W Q Y ¥ v 5 o o Y ¥y ¥y ooy
WY N Y ¥ v 5 ¥ ¥ A 5 Y ¥y ¥y Yoo
v ¥ ¥ I 5 5 5 5 Y \ Y ) Y ¥ oo
AR 4 ) Yo A W 4 s 4 o ¥ ¥ ¥ A
\t2 ) \0 ¥4 4 Q q A s s v s s s vy
VO V¥ \% Yy ¥ ¥ A % \ o \ Y ¥ ooy
W A Y- Yo 4 A v s I I i ¥ Y v
5 o s A Y 4 ¥ ¥ ¥ ¥ ¥ ¥ Y \ AL
A \$ \i2 Yy 4 Y v 5 o ¥ v o ¥ Y \ YTy
\r2 T4 YA Y Y. Y5 o I ¥ Y ¥ Y i Y Y YooY
AN Ad ¥ £ A vy o ! 5 o ¥ A Y ¥ Y yooven
s WY 50 £ Yo v§ ¥ ¥ Y ¥ Y Y ¥ ¥ ¥ Yooy
Y s vy SA v v§ v 5 A % ¥ o 5 o Y yoorm
YEYOYYY vy va Ty 4 5 5 \ Y Y \ ¥ ¥ ¥ y o oovw {
yay YAD Y ay Yo v\ ¥ \ Y ) Y ¥ o 5 \ vy '

ool 035 Jlael ¥ gss 5 52581 (sla o8| (255 53y » MBE s MAE )l g5 ccoolyisia Jao 3,Skac o) ol
2 gty oS0l (iaglgl 3535 Julod e sl o 110 Jgan 1 o gl g 0nd plosl w2 oS iy (gl ool o)
Golre lgieds v0y6Sl o b g ye Y le slaw o ulos opl )3 cCusl sa oy CloudWord aslis jl eslasl b Y-YY Jlo
REI W M;)Lu PRI e uLLa).w uww 0)g> yd w919| O le)"

a8 o i duslie Cpl cCaol oad ooy Lisled ¥ S 0 YAVY Jlo jo e oS o o i 5 (28ly (sancaglgl Gl
s Deep Learning (slap o5 @l bl p dad QUL 1) @Vlie Bl Mgy ( oYU ¢y b conl atuilys o im Jdo
slacodgl 13 cuip 4 55 e )65l plo a5 Jbs j> wlad 5118 595 ¢ gl slacw gyl olaisds o3 5 4 Neural Networks
» (Decision Trees 5 Cluster Analysis) pica § pian slags ;oS le @olds 4 basye 5 53> 3)lg0 Nilad )T )15 cim
sl Lo po o )50 93 ol (sl oadoolitil (clmodlsy (gl Siag 4 glds (ol g <85 )18 dx g5 390 0B sy 9 (28l dulie
Deep lapn ;o 5 Slidss 5 s )yl odimd lis el o plsl Sloj (s (silw b g &Ylie Su,b Loy ol
sl dios Gl s (el (> S slaylil olsicas Neural Networks 5 Learning

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


http://dx.doi.org/10.34172/jhbmi.2024.28
http://jhbmi.ir/article-1-887-en.html

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

[ DOI: 10.34172/jhbmi.2024.28 ]

YEF-YOF o VF T o pow o)losd emndjl 0593

oS (Sibjy ple olls ¢ Kby, Sislegi Cligions 35 5o

295 bl g (gl 1€ Jgua

S ot § CaoVhas Sgilo ol alixa B

doi: 10.34172/jhbmi.2024.28

Sk mas gl asud oy il 56 @hio ey S N 0 Al R 3) byl yelyly
<A YAy YIOA <IAN «IAO AN RAYd AR s:a)‘,{l MAE
¥/ AID 3 \/o \ \ \ \ s

a =0.32 a =571 a =2.85 a = 0.64 a =0.23 a = 0.69 a = 0.64 a = 0.46 oyl MBE
B =67 L= £ =0.67 £ =05 £ =0.76 B =091 £ =0.82 B =0.63
a= a=2 a=2 a=0 a= a=1 a= a= S
£ =145 B =15 L =4 L =15 =1 =1 =1 =1
Networks,Neural machine,Support
Theorem,Bayes Deen
learning o Networks
Models,Logistic  Support machine

learnin

machine

Analysis Trees
uzzy

ng Deep

vector

Trees.Decision Decision  Bayes

machine,Support

Cloudword  gos i laio -

@ Logic Cluster

learning,Deep

Logistic otee

Bayes  analysis,Cluster
Neural

Logic,Fuzzy NetworkS’N eural

CloudWord =1y jluaio— !

] u’é‘s

Cuglyl

Deep learning Deep learning

Neural Networks Neural Networks

Support vector Support vector
machine machine
Fuzzy Logic Fuzzy Logic
Bayes Theorem Bayes Theorem
Logistic Models Logistic Models
Decision Trees Cluster Analysis

Cluster Analysis Decision Trees

Jol coglgl
9> Caglgl
Py Cuglsl

p)lee cuglyl
oy Cuglyl
i gl
s Cuglyl
P Coglyl

VoVY Jlo p3 oolidiy ot )98 (25,1 1€ SIS0

700
@ Deep Learning
600 ‘ - —. @ Neural Networks
— - @ Support Vector Machine
Fuzzy Logic
500 _= Cluster Analyss
P < e Decision Trees
rd
400 - ] Bayes Theorem
—— | 0gistic Models
300 = —@= = Deep learning Prediction
= == == Neural Networks Prediction
200 - - = a--- - = =B= = Support Vector Machine Prediction
Fuzzy Logic Prediction
Cluster Analysis Prediction
100 — A A /‘ —e === i = =®= = Decision Trees Prediction
@ ® L @ ./.. -—--a- Bayes Theorem Prediction
0 = e=P= «= |ogistic Models Prediction
2018 2019 2020 2021 2022 2023 2024 2025
D b pwr HanSeld 8595 Culd (g0 Yo Mawd G w10 S0
Yoy Journal of Health and Biomedical Informatics 2024; 11(3): 244-256


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

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

[ 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

Cably dalgd |y Limgdy 3w oy i o] 3 g ye Yl Dl polie Wiy b« Bues (650L w48 amd o lis & S

‘5); > “..0 9 - )

2 e (o i by paBls ) (sgian (Sgn Sl )oNl Cuglgl (s g (SlhS L9y (lulid Bua b iagg
4 Neural Networks 4 Deep Learning  claws ;s3] cotelccwsas gl bl p.cowl 038 oLyl g (b Sloj 6y
& W] goae o [VF] spaad sodly 5l 550 sla Sihg gl o VY V0] sduzn slaodly Jdoo o lb(j YL oblg s
558 ey olioan 01yl (gl Jls )3 ey oSl (ol 457 i o (L 35 et 35,0 )58 293 9 ol slacadlyl o iy
W Aled 48 )3 S & Al Gl o el sl ybg) )0 S slayll lgieds g0 wialgs olaidl agd a1y i
Sk o W) eazmy sy buly) lolid LUIg T gplybllasil g daYaix il b 4 (ssiae e asd
5 4SS sids bl Bl 5 o talel s asle adl kil 5 (oode ccloodls b ilty e (lnaSiss a5 ol o5 sy
slade goomo ) cn Siwten J (So g ) (latwe p 5 Slos (B)Sgig 5 (S gele able (Sify pglual Jlod 3 Bres (350
DAL 3503 1) jagbas 5l odomy 5 Oledy sl Shg &yl LUl «Bres 5550

¥ )‘ ).‘.95 u—“’)?“"i dhob]b LSI)-f MAE L5Ua.">- g,e).? )l)_e u.»l.»))l D)90 MBE 9 MAE dl.as).uo])l.: )l oaliwl b ‘_sbl.e(\_a‘u.l J.\a
gl ¢ pman sl Yo Bgy gt ) Jte YL CB sy i 45 g allie VO I yieS g0l claodls (slys g Allio
by 35 0gesl 9 (—bigel sloodls (ol (sla Sy 4 Wl oo s pypradt SaCadgizme » 0ogMe (g0il 5 bjgel slbad o
03,8 yodmn bulyy (6 pS3k 4 B 1) Jho iy £55 b s oo Ui 4 ol e (890l (slaodld ¢ Sl lgie 4 0l
2 Jde 4 223l slite clagSIN b pladises Jolis b a3l Jl3y08 1 (6 y2a8 £95 5| ol (Kom (yg0j] (sloosls a8 Jls 5 sy
V] 056 by iy

oy Jao oS sl LS by yp S0l gaucuggl dadpe Ve dlaws ulwl 5 VoYY Jlw &Ylis 0 pll Sbj)l 5o
(Foas (nas (adSud 5 Gree ($x5OL (slaph oSl A8 uSaia | 0dS niie 5 (Bly slacaglgl (355 b Col atuly
059> laasd (3 gl oSl oyl Cuedl odiad yLis a5 iz )5 )1)8 pod 5 Jol (colSls 43 0d it i 9 (ABlg cls 90 2 1
9 o olGle )3 it (656 (slate g ety Hp pedle diile laety)oSUl 0> (o il A by sl
B Nlgie 5 mouad 355 9 (Sladgs Jelod slapi o5l Glee s g widn Coglgl ) sddosnlive gl 485 )13 p)le
8l w2980l 93 cpl 4 bgye slaodly ol (sla STy 5 938 slacudgion

s Deep Learning cslaws sl g5y 2 o)S—ivghy 55505 48 355 (nstan VoV0 5 VoVF sl (sl ool Joo
sSly wilar wilys cgaiio g pume> (sloodly Juloo 3 Yl coyud s du oo o) ol .cdly sales )38l Neural Networks
Support ko ‘_,’.‘{me,b“)ﬁ] LY A o ULW Cedd Lm‘_,’.wu.w .Aj)s—l Cmwd & ‘_,’.Lbc.? 9 (a5 Lgl.zzao)’? 5 Lg]oj,gg
el S Cluster Analysis s g )65 plw a5 Jb 5 o) sales w1y JoSe i85 oloxea Vector Machine
LSl bl (639450 D y,l8

ool glssar )y Bres 50k el 58 [VoYY] wile (eliiie Sl )y Sloan iy Clidod b Giagg (nl @l
bl bagye ooy (3il5 ke slibey 9 slaie) sl pite & Conl (San D92 50 (Slaglds Ailod S (Byme pslal Ll )
2oedn] Jae S5 lyal g ahb il 03,8 eS8 ] iz il g cutnS i) 4 4 cal (ooamie g8 L& )y imgh o)
gely Juloo opizman w039l ol b 1) dis b s st b lasye SWlie g 385 (w2l (loj sy 2 (iue
Sliggss gl 1y Gdgy o0 s n i g ®Blg soodly wlowl p byl Coglgl cpusi g 0o cpl ) S oty sl cin

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


http://dx.doi.org/10.34172/jhbmi.2024.28
http://jhbmi.ir/article-1-887-en.html

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

[ 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
OleyS (S pole o8ty (S5 Sleyois] Clidios S 5

3505 5 586 iy o oo o 4y it g o) Sy Colin (sl s8]y osply G ) am o o) o]
MBE s MAE Wle 585 5 (o5 (slajadlis 5l eolatul .ol atiss ol (olasygliws ;50 5l acaily aimlgs oan] p 1) oimgh
03938 n o <8 4 5 03,5 Cagis |y ol le el 3 Jae 3,Shae o) sl

iR (slacydgione

Al Jio Slasis )3 39000 4 315 130l Bl 85 cignil 5 iael (sl olon gl -

Yoy Jlo jo o5gd pdl gla Jlo 53 ond piiie Ylie JolS (gboodly 4y o yiwd )0 Cudgizne —

Al ol yorie b oo dalely jad dgamte 4y Canl (e &S wdSSl e SVRs Cls 5 wndSSI Y e 4y 58 400 —

i 980 5 Slae 5 >y modls (310 st (Sloisbyy 8L oy ple

i by (asiids > s cla gy drwg g (Boiodn] (Sl dee disej 1 T Clidos (ly laly g e Giagh ol
b

&8l o,
305 39y e ol b b)) 3 Jlot b o gilie Lo guun

OB My g5 &5 Lo pgew
¢l:4u’.>L:.§..» Mlm W plzdl U"i’ Cyo Ja_wy Jlis u‘-‘"?’ 9 @L; LJ».l?U osld d)ﬁié"? c‘j,«m Ls_>|).L> ‘d"""" u:] 5

References

[1]. Alain F, Lifian F. The future of research on entrepreneurial intentions. Journal of Business Research. 2014;67(5):663-
6. doi:10.1016/j.jbusres.2013.11.024

[2]. Cohen J, Vincent JL, Adhikari NK, Machado FR, Angus DC, Calandra T, et al. Sepsis: a roadmap for future research.
Lancet Infect Dis 2015;15(5):581-614. doi: 10.1016/S1473-3099(15)70112-X

[3]. Graham E, Gariépy G, Orpana H. System dynamics models of depression at the population level: a scoping review.
Health Res Policy Syst 2023;21(1):50. doi: 10.1186/512961-023-00995-7.

[4]. Currie DJ, Smith C, Jagals P. The application of system dynamics modelling to environmental health decision-making
and policy - a scoping review. BMC Public Health 2018;18(1):402. doi: 10.1186/s12889-018-5318-8.

[5]. Sansone M, Holmstrom P, Hallberg S, Nordén R, Andersson LM, Westin J. System dynamic modelling of healthcare
associated influenza -a tool for infection control. BMC Health Services Research 2022;22(1):709.

[6]. Yinusa A, Faezipour M, Faezipour M. A study on ckd progression and health disparities using system dynamics
modeling. Healthcare 2022; 10(9):1628. https://doi.org/10.3390/healthcare10091628

[7]. Kniffin KM, Narayanan J, Anseel F, Antonakis J, Ashford SP, Bakker AB, et al. COVID-19 and the workplace:
Implications, issues, and insights for future research and action. Am Psychol 2021;76(1):63-77. doi:

10.1037/amp0000716.

[8]. Diener E, Pressman SD, Hunter J, Delgadillo-Chase D. If, Why, and When Subjective Well-Being Influences Health,
and Future Needed Research. Appl Psychol Health Well Being 2017;9(2):133-67. doi: 10.1111/aphw.12090.

[9]. Loyo HK, Batcher C, Wile K, Huang P, Orenstein D, Milstein B. From model to action: using a system dynamics
model of chronic disease risks to align community action. Health Promot Pract 2013;14(1):53-61. doi:

10.1177/1524839910390305

[10]. Makwana S. Optimizing Breast Cancer Diagnosis with Machine Learning Algorithms. Journal of Electrical Systems.
2024;20(10):4046-54. doi: https://doi.org/10.52783/jes.5970

[11]. Davahli MR, Karwowski W, Taiar R. A System Dynamics Simulation Applied to Healthcare: A Systematic Review.
Int J Environ Res Public Health 2020;17(16):5741. doi: 10.3390/ijerph17165741.

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


https://dx.doi.org/10.34172/jhbmi.2024.28
http://dx.doi.org/10.1016/j.jbusres.2013.11.024
https://doi.org/10.1016/s1473-3099\(15\)70112-x
https://doi.org/10.3390/healthcare10091628
https://doi.org/10.52783/jes.5970
http://dx.doi.org/10.34172/jhbmi.2024.28
http://jhbmi.ir/article-1-887-en.html

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

[ DOI: 10.34172/jhbmi.2024.28 |

@
r O\)‘S.o.b 9 L.ouJL.Sw A ")Uo).w uagw.ﬁ LS‘)'? dhs)ab.a.agj J..\o

[12]. Durstewitz D, Koppe G, Thurm MI. Reconstructing computational system dynamics from neural data with recurrent
neural networks. Nat Rev Neurosci 2023;24(11):693-710. doi: 10.1038/s41583-023-00740-7.

[13]. Robeson S, Willmott C. Decomposition of the mean absolute error (MAE) into systematic and unsystematic
components. PLoS One 2023;18(2):¢0279774. doi: 10.1371/journal.pone.0279774.

[14]. Hussain N. Deep Learning Architectures Enabling Sophisticated Feature Extraction and Representation for Complex
Data Analysis. International Journal of Innovative Science and Research Technology 2024;9(10):11.
doi: https://doi.org/10.38124/ijisrt/IJISRT240CT 1521

[15]. Liu J. Exploring the power of KANs: Overcoming MLP limitations in complex data analysis. Applied and
Computational Engineering 2024;83(1):1-7. doi:10.54254/2755-2721/83/2024GLG0057

[16]. Alrikabi JM, Muhammad SS. Deep Feature Extraction with SVM Classifier for Brain Tumor Classification. Journal
of Education for Pure Science-University of Thi-Qar 2024;14(3). doi: https://doi.org/10.32792/jeps.v14i3.539

[17]. Guo X, Wei M, Jiang H, Feng Z, Sun Y. Data Feature Extraction Methods Based on Deep Learning. 4th International
Conference on Electronic Technology, Communication and Information (ICETCI); 2024 May 24; Changchun, China:
IEEE; 2024. p. 1485-9. doi: 10.1109/ICETCI61221.2024.10594224

[18]. Alsuhimat FM, Mohamad FS. A Hybrid Method of Feature Extraction for Signatures Verification Using CNN and
HOG a Multi-Classification Approach. IEEE Access 2023;11:21873-82. doi: 10.1109/ACCESS.2023.3252022

[19]. Elmes A, Estes L, Avery R, Caylor K, Eastman R, Fishgold L, et al. Accounting for training data error in machine
learning applied to Earth observations. Remote Sens 2020, 12(6): 1034. https://doi.org/10.3390/rs12061034

[20]. Verma U. Breast Cancer Detection: A Comprehensive Study on Machine Learning and Deep Learning Techniques;
2024. In Press doi: 10.20944/preprints202411.0859.v1

[21]. Elmes A, Alemohammad H, Avery R, Caylor K, Eastman JR, Fishgold L, et al. Accounting for training data error
in machine learning applied to earth observations. Remote Sensing 2020;12(6):1034. doi:10.55041/IJSREM38054
[22]. Khalid A, Mehmood A, Alabrah A, Alkhamees BF, Amin F, AlSalman H, et al. Breast Cancer Detection and
Prevention Using Machine Learning. Diagnostics (Basel) 2023;13(19):3113. doi: 10.3390/diagnostics13193113.

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


https://doi.org/10.38124/ijisrt/IJISRT24OCT1521
http://dx.doi.org/10.54254/2755-2721/83/2024GLG0057
https://doi.org/10.32792/jeps.v14i3.539
https://doi.org/10.1109/ICETCI61221.2024.10594224
https://doi.org/10.1109/ACCESS.2023.3252022
https://doi.org/10.3390/rs12061034
http://dx.doi.org/10.55041/IJSREM38054
http://dx.doi.org/10.34172/jhbmi.2024.28
http://jhbmi.ir/article-1-887-en.html
http://www.tcpdf.org

