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Purpose

Neuroscience, a field characterized by its vastness and thematic diversity,
requires systematic efforts to map its conceptual structure and analyze
evolving research trends. A lack of clarity in these areas risks misallocating
resources and perpetuating redundant studies. This study addresses this gap
by employing bibliometric methods to identify neuroscience's conceptual
architecture, pinpoint emerging sub-domains, and evaluate critical dimen-
sions within the Clarivate Analytics database. The primary objectives in-
clude delineating the intellectual landscape of“neuroscience research and
highlighting its interdisciplinaryspotentiahto-guide future scientific inquiry.

Methodology

This applied research integrates co\hord and network analysis to examine
four decades of neuroscienge literature (1985-2024). Data were extracted
from Clarivate Analytics'on February 24, 2025, using a targeted search strat-
egy with MeSH deseriptors.in title fields, including terms such as:

Tl=(Neurosciences) OR TI=(Cognitive Neuroscience) OR Tl=(Neuroan-
atomy) OR TI=(Néurobiology) OR TI=(Neurochemistry) OR TI=(Neuro-
endocrinalogy) OR TI=(Neuropathology) OR TI=(Neuropharmacology)
OR Ti=(Neurophysiology)

The sear\ch yielded 19,701 documents containing 69,740 author key-
words, which were standardized to 27,529 unique terms after deduplication
and-normalization. Analytical tools like VOSviewer, UCINET, and BibEx-
cel were employed for data processing. A symmetric matrix was generated
in BibExcel, transformed into a correlation matrix, and filtered using a
threshold of 38 to produce a 188x188 matrix (diagonal values set to zero).
Cluster analysis via the K-means method in VOSviewer visualized the co-
occurrence network, while UCINET supported network metrics.
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Findings

Findings revealed a general growth trend in neuroscience publications,
though a decline was observed in recent years. Keyword analysis identified
neuroscience, Alzheimer's disease, and neuropathology as the most frequent
terms, with neuroscience serving as the field's conceptual anchor. Cluster
analysis uncovered six thematic groups: Neurotransmitter (1), Cognitive
disorders (2), Cognitive neuroscience (3), Neural connections (4), Neuro-
marketing (5), and Pain and neurodevelopmental disorders (6). Among
these, Cognitive Disorders (2) demonstrated the highest centrality, reflect-
ing their broad interdisciplinary influence and connectivity within the re-
search network, while Pain and Neurodevelopmental disorders (6) exhibited
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the highest density, showing strong intra-cluster cohesion. Strategic diagram
analysis positioned Cognitive disorders (2) and Cognitive neuroscience (3)
as dominant, cohesive themes occupying the network'’s core because of their
extensive linkages and centrality. In contrast, Neuromarketing (5) and Pain
and neurodevelopmental disorders (6) occupied peripheral positions, repre-
senting specialized but less influential niches. Neural Connections (4)
emerged as a rapidly evolving subfield, whereas Neurotransmitter (1) re-
sided in the fourth quadrant, signaling the untapped potential for future de-
velopment despite its current underrepresentation.

Conclusion

The study concludes that neuroscience's dynamism lies in its interdiscipli-
nary nature, with a significant capacity to drive innovation across medicine,
education, marketing, and spatial design. The centrality of cognitive disor-
ders and cognitive neuroscience underscores their foundational role, com-
bining high cohesion, cross-disciplinary influence, and conceptual intercon-
nectedness. These clusters dominate the research network and exhibit robust
internal synergy, enabling them to address complex questions such as neu-
rodegenerative disease mechanisms sand" eegnitive processing models.
Meanwhile, emerging areas like' neural_connections and Neuromarketing
highlight the field's expansion inte,novel territories facilitated by advanced
machine learning and neuroimaging methodologies. The increasing adop-
tion of hybrid analytical tools—=particularly in these clusters—reflects a
broader shift toward integrating'c@mputational and experimental paradigms
in neuroscience research:

The results highlight Row neurescience connects traditional subjects with
new and exciting uses. For instance, its intersection with medicine advances
diagnostic tools fer'eonditions like Alzheimer's, while collaborations with
marketing explore‘consumer behavior through neuromarketing frameworks.
Similarly, finkages with spatial design and education illustrate its potential
to optimize learning environments and urban planning through neuroscien-
tific insights. However, the study identifies gaps in underdeveloped areas,
suchyas neurotransmitter research, which remains underrepresented despite
its foundational relevance and warrants targeted investment to unlock its
transformative potential. Strategic diagram analysis reinforces the im-
portance of modern, data-driven approaches in parsing neuroscience's com-
plexity. The convergence of diverse methodologies—bibliometric mapping
to network analysis—enables researchers to navigate the sprawling litera-
ture and identify high-affected trajectories. This integrative approach miti-
gates redundancy and fosters innovation by highlighting underserved
niches, such as neurodevelopmental disorders, and emerging frontiers, such
as neural connectivity.

This study maps neuroscience's conceptual evolution, illustrating its dual
focus on established domains and nascent innovations. Delineating influ-
ence, cohesion, and growth clusters provide a roadmap for prioritizing re-
search efforts, fostering interdisciplinary collaboration, and leveraging ad-
vanced tools to address pressing scientific and societal challenges. The find-
ings affirm neuroscience's role as a catalyst for cross-sector breakthroughs,
from healthcare to technology, while calling for sustained investment in its
core pillars and emerging frontiers.



Keywords: Neuroscience, Cognitive disorders, co-words analysis, con-
ceptual structure.

Receive:
o

Acceptance: ‘

od







*) ) e

Y . s
g 5 g0l 8

T ild 3 Ol pols”

\
Y
v

s.rahimi@razi.ac.ir

‘J‘Ji‘ “J‘J‘GJ ‘)j; rLﬁ OK..\:J.‘J gwt.;z J“)b 9 C)Lﬁw‘ r.l.& 09 $ )L:..i'..}‘)
U‘Ji‘ ‘oL.M;lﬂJS ‘6}‘) QK..:J.‘J qudbj 09 S )L:.\i.;l)

(dji_.«..a o.,\;.....ijj) d‘_}:’.‘ mt..:.'.;'LAJS ;ngb QK..:.}‘) ‘wl.;;z L);J‘J 9 Sledb| (J& OJ; )t:.:.)'l:

ves/en/on sl s

vea/va /e J"J‘lJﬂ

(ople 4ol yimg s
oS ol anlag; fumls oKl uimgh - el asliladyd

(o 95 S0 e 0 il U g (e (glany, il S

DS

o NS oL 53 Sl ple b g e slaiagl (osie Sl olald (iagh ol s iBOS
NG| gw‘r)kr}@w:b{‘)bsoj?ﬁjﬂﬁwg:%\}.‘i

VAVHY sl pln] o0& 51, 3 s0n ot 5 iSO 3l eslinal b ag nl i oWl 09
Ly slatass L5 b 43,8 g sl oSl oy O o0 51 V9AD YY) e ol s oS e
Sl s o sehe sl o5 (51 (63 815 513500 5 lad g Ko 54T Ll 1y Ol psle 4
ST 3035 3 JuST o (paaiilisla gile 5 SlBalizal Glaosts s S oslinal sl o le o

Shls oee wwa eI ool chAilpl; v.:.al.a.a S sl Ol Jiags baesls s asl
ﬁ)'cfz4,,4:»}5-Ji_z)'\a,'f-wﬁau..&;\\gw‘;m}s-W;lyudua\i.m@w}w;‘ﬂ{
() 6‘>L.& L;wL..& s «(Y) k;“a-u s YNt (Y) (\.:Lw) v«A—G) s J.EL: le.kd.&? R H PR J._.i.’:.;
33 OLid pomen iag Lg\.ma:éli\.ﬁz) Gy e YN 53,5 5(0) wae SLHIL(F) Lpae YL

->;),<)L~‘~ wlolaslpsle Gla tass 5 b s Slae) o ez omae SVl A 5 oS

anw g gl oYL B (land o 5 Ly o) Olse a4 Oleel C)k’ s Ol andllan ol (G a5 AR
Y| 6%-5}5' &S 5l Ol uomen hash @L‘J 2yl Caltbes Glaoj e 3 odnT sl ags

-\.;u.\cjjaﬂuw‘r}l&chjjéjﬁnQbyyq‘rpm(V)&uwuw}(\')&uw

P seie Dbl o 4[)\?5‘_9 6.:‘;;\5-‘)('.13 (i Care OYN (Clasl t)lp (Sl O3l


mailto:s.rahimi@razi.ac.ir

o gwlypgwTag) 54 05,51 dllie Ol s

s Ols 5 40die
sl f}lf' (ol Ol gy carnds L L5\°'>J:“"'§ S8 dals 5 el s Loy = s el &i\‘ﬁl“-“ (‘}l"
Colg 5o 5 L e S50 sre 3 Wl Ly, slags e (Baker et al., 2022) 5,05 o suae isa s
clasl oo Sledbl (Gordon et al., 2024) ws walsr e on g sOl)s 4 o Sl she (e cnl i
Lol o o850 sl Ll e adle opl 5 S o feuSaeline 5 solir |y o bidily, glasiyly Slbws 5

(Tabibnia, 2024) s ;2 eslix..|

s ol Sl el s ess sbses = Sl 5l S Ol 4 Slasl pile ot laans s
ool (Hazawawi et al., 2015) ¢l @i iy 5 anm s Il 55 6563 by o pon b ol ool it T
03B i opl 55 ede SObI Sl s em 55 Claasl pgke 05 s ldllas 0555055, S L
23 Sl o980 s Sl oleld 5 os e pl et lle g Soo Gl p beesls i 5 e
S5 w4 eseie slaslile oLl 5 ede Sldbl s gl LS (lpl Ol pea amnlsS 056 Ole ol
oo 5 laalen s OBl ol sen s O abe el Gapb Sl o s s
L ol o3 s ey Bl Slepsge 5 ol laad Bl s SG8 WS 4 S Se
adllae g5 cpl il (g3l sen ko La it oa s SR B3 ol 05 51 S S Ll
s e a5l calsie Ole 5b 50 Ol awuj\wdu%\x@m;& Olis |y s ok, Lo
G dtes ol Jash sbse SO SOk oS paghe W Lss B85 O Iseslu s es o s (ke
AN dls oo b ol Ll by IS g b 55 jalb ciliss s ha sl 5o Olejon &) 50
33w @M ea A a5 el U (LR B0 e seie b1 OLS Lals, o) (& WU, 2011
Ll 053 31 e s Gladins B 5 B L ond (1l 55 0T daly ABL 2t o3150S
(e oo Jale Lol Tl el Jols o8 5 5 o Jlasl S5150a s 5l bl S350 o
.m@@j&iw,ﬁ&{,wbﬁum Gl Oldlas ol ol slat s ot 5 0 prtadir o
Jd>s (Musgrove ‘et'al, 2003) s s e o5 K ocenl 5 230l pleld 5 e JiE ol
o 53 63l eals 318 e 51l ol eslizal il (slaej s e sede sltle alllas gl S S150n
ol eSS cais (He, 1999)(..&)'\ o35 S Olgs Dbl Bl (V80 Y) s y3 5 Ol Liass
QLSe35 oty ITAY K0 5 o313 Ko Mane & BOmer, 2004) ;5L L oo 5l o35 S ealio
5 ol 5 Sl s olulis (Wang & Inaba, 2009) s 5550 slaaslis sl S5 (V744
(Kumar & Jan, 2012 :Assefa & Rorissa, 2013) ¢ 5> <G g

23 s sadisy w5 esgte Sl pluld (Olasl p il 5o Sle s g 55 5 S0 S s L
a e Al e il ity Glakiss 5 esee Jltle o st 53 AT sl Coeal B e ol

(_9‘)" W%}) r}.wjﬁ LSLAU':J)) )l a:Lé.:..,.:l ‘U'.'.lj"l"" )}_J: LS)‘}Q‘ CJL?}J}A);;JQJJ L;.:Ajj.l CLA &JW‘

1. Neurosciences
2, Co-word analysis

KOy s

cbgonov oo - Kb ojrrmn)o mer ) (6o e



cbgorney o7 - Kb cjernne mavlée | &6 iqvy e

(O8) odws ouds gl wTag)

Ole b g0 358 o0 SN i ss nl 5ol o)t VL el 5l Oliast psle ) s e see bl Lo
e 53 Dlesbe g5 5 (S S war s boss gl oo Slasla ol sk s asy slaes s s e
Slasl il o3 Sldllan g5 5 b sladiss o Sl e ) 0 o sSly Jlis 5 aalllas ol elas

Sl 4 S

SRR S
Sl s Sl g DS oL s Slasl pole o5 ale slaslls i, Ly, )
Sl o alal Sl g S oL 55 Clasl ple o5 Sladlls o sgde Slila Y
Sl & S
858 (53l s gl il Sl s IS WL 3 Clasl pgle o5 Slalllae o pbse g, Y

Sl

A ol

Sl iass 02 25 s S s OSGl  ade Dlalllany xlu\éuuiw SN Ulse & eialS Lo
GCSS 51 i) opl s ol 3 b Solatnn (a5 0 g_tmuﬁ}Donthu etal., 2021) 5,51 » wal 31, ale
Bl glao s s s IS ) el (S5 5 Ben sl S5 (laeslaas pema s La S S (sl LUl
Sl3 A58 e § 5 5,m Sl er SOl u,wts\y,u Sdaze sblse B> 4 das e &bl Ol o gle il
S gl s 3 b 5l s 5l My, o s oS glaosls &yl Jols Llse cpl oo o L
el gty s (WU & Krueger, 2024) ol sy 5 o (ool mlin 51 Jlaty 5 Slosl ml
sl pluld (e ol L] o LT Llasly anv 5 Oloj s, 4 cpode GARLE o 5 40 53 03 54
Ramezani et al., ) @b 55l besls o -5 gla sy 3l aslizal Coys i 5 ol 5olpds ass
Sl S 5 s bl gl ol el Ol s baesls (g3las par 05 5 (gobizal s iy opl 55 (2014
o Mlize b 5 e glaaS b tias o Ol O a5 0 oo s, cior 8 o ol 3 eslizud 5550 oode
(Aria & Cuccurullo, 2017) .S S5 g 1) cilses slas 5>

i 3 o313 (55l e daesls lond daesls (55503 5 cadlan b ol Joli e 4255 5 a5
e D el 5 S el (s 206 3 e ) 31 s (Zupic & Cater, 2015) ol Laasl,
Al
O e Sl e 55 sy sladis) pleld sl ledul b sbay amenlS o (Olasl pgle a0
Sy 5l el (6 el (i DS Gl s S0 L S8 5 5y Jle Olgs 4 sl el eslind o
(Pl ol e oo ol QBT oy 1 3 S &M slazel Slaasl phe (sla tassy skl (Sl e 5 (55
L2205 Oly OLKed 5 ans (womes (WU & Krueger, 2024) el o5 ool IS 35U 5 o s 50 sy,

1. Clarivate Analytics
2, Neuroscience of trust



o gwlypgwTag) 54 05,51 dllie Ol s

ke slaarls pla b ploal Jb- o (ld Claasl p e 5 OO, 5 (platxrl Claasl pgle ol Jlaes > o
oo oeal 5550 cpl (Pessin et al., 2022) wiesls |5 1 glant 0ke Ol Sl ooy (51aSE 5 s
Sty oS5 ISosba il e e Slasl pile LSS Ss s 1) aesls (il a5 aBllle
rl sl eal b ) Sl poke axu g 53 ol a0ty lulis OISl (laSid ol acasS L mnnsles
S 1S ol 03 35 ede OIS el 0 &S 5 g0 e sy (SLa s 3l i S 4 L € iy,
Gl o oo pl @ s laostd a5 5 Slasl e S RIHI L e, e Uk sl e
(Pessin et al., 2022) 13l 155 odol glaiass @l |y (Ghdar Gl s L3155 oo _aeinnlsS
RISy

b b Lok (S alax ) il slao s L 0T Lol 5 Claael psle w53 g3dame sl Jta sy
OLen 5 nd ol laos g ol 53 oade ol iy 5 (p b Sladis, szl oS ol 0l plnil 5550l
s b, Ly s el Jol ais an s Sledib Glaptomw g 3 S o S s
4 sls Ol s s S alulis 1 ciasn el slag Sier o s Blawl 5T tass el
Glaiass oo Ciliie slae s ol San ST 5 asl (280N Yo Jbe SF ol S 5 sla s, 5l sl
L odiS 8 pme Slael oo ags 53 0La 5 o0 (LN 80ALLI2022) ol s sets Sledbl (slagin
L sy 5 als (6 ey Ay oj o ol o 3l 0L 8 ~-’“\?\j5ﬁ5 S Sl S glaslnl Sl sl
St Sl eslinal opramen Wles g 5 0t ctle @SoL s Slaber 0liS 5 pan (6 S anal  Lias
825 g Plasl pde b s 4 Sl (dllet ali, 2023) ol 25 4 55 aes cnl o iy
284St Clael oo LY alSunelSn RLLE G B Gl 5 ol b 5 elenrl ple o SIS
DS S Sl sl Sl pta Ll el Bl B Ul s plesl ol 4 8148 5l 0L (sabaalen (sla Jols
33 S o S L L ISR i L 5 el (ObRIG, 2023) 515 55 5 (glasd o sla s,
Yo Jle 5l sa Lglj,;‘iu@uﬁj Slasl psle e 53 ede DU 5 a8 Lsls DL e 5y 55 KL
sobaslpgle b JBs5sS pad 5 il o opl 5o |y g (p i edonte SVLT Ll anils g 5 LB A
ok ol 02 DS eSS Ll dl ks slacd i 5 e d e £ edaa Ol ST b slag sl
o S alls (Espiritu-Martinez et al., 2024) 155 Sy, sl w5 (olas! esker Jals
bl Sle s ge 4 am 5 YA Il S sl 0L 5 ety bbb 5 Claclple ol Sea o
Sl S, 5 il SRl 55 Clael pe E e cpl el a8l 15 (g3bee ondly 5 A
LS r i oSl 5 e Sl Gt 5o L esm cnl el 5 o)l asT Sl s A1 b Sl 0L

G Yore Jl 5 assalan s sism 0 ale SIS Ly op & sk 3 055 53 (Sekerced, 2024)

. NEuro Information Systems (NeurolS)

. Cognition and behavior

. Research methodologies and tools

. Research agenda and potential directions
. Consumer neuroscience

. Business-to-business marketing

. Neuroeducation

BT Y N T

KOy s

cbgonov oo - Kb ojrrmn)o mer ) (6o e



cbgorney o7 - Kb cjernne mavlée | &6 iqvy e

(O8) odws ouds gl wTag)

5 (R o 2l wam e ASle ‘ul:)'jﬂ 53 oleasl pl:« L Ly, realle oS 5ls QL bl sty YAYY
(DU Terron, 2024) 15 o )Lal g b 5 Sle gi 30 40 5 Llos S ks Oley I8 L a3 55D

Cand s (V40 OLer 5 G Shassy Llesls S5 oy 5550 15 01l s Claasl pgle Cands 55 fass 5o
el 035y S5 SLbas 8 e 5 SV ol S SO 5 5 S s n L 0Ll Slasl asle e
wils o a5 53 g 5 B e 0185 S ol oKl 5 il SR aies cnl o Mo sl Sos
S a oS 30 Sl b e pl 45 SOl e (Golans 53 Ol ele SIS L 5 (o
5 et iy el ol Jols Lol laes s 5 o3y VoY Jle s SLEsl o 2y Wles S S
O Y OLar 5 s ) Lol plalis o Sl

(2lad b S e COlasl fjl; Sl b S len Osman il slaos= 3 ol do il Sldlas
Sire Sl B 2e 3 4 aS Wles S 3 yme 5 s sl 1S oluaelSy bbb 5 Sledlbl slagionn
» S slans s Sl 3 olasl pde 3 man S e S8 0Ll s, WOl GG
Lol 5l eslinal bl 0l e O350l 000 (25500 5 6,85k s 4 803 S bl 5 5Lz S,
el e 5 03,8 Slubila |y Hseb s oy, o gls Llo B s 550 ol (3l e sl Jdos 5 S
S0 3 s S5 s S, Sl eslizal ) s oledlls Gl IST 0168 ged s 5 iy liioes 51
SR b eal b il glae) e of slas 8 5 Seacliglle | Al S5 b bl Llos ¢l
350 Qe plo b 4 UG ) pon 0550 5 4B S G S o5 G Olsen b Slasl ple ol

N el 4 S5 3 ey

N R RN XD
5 085l ol yen LMl 2 L0 53 Sl eslinal b s el (60,08 e Ll ol fa s
DLl s 5, Se3l0l gl el e, S slas, 5 LSS (S ot el oS il glaSs s
)u}uéwl@\uztfjb(..xbajL,LAvfju.M;daQL':.;l)aj)}w\@jaﬁfc;l)m\e@uc;l}wa_él
il a5l Sl G SG 5 AS e e 05 ] espte gl Gl o 1) ol and) S oS8
Sheslinad U iass cpl slaesls (DiNg et al., 2001) ws o sbol osgie slizs cpl 53 Ol uis 5l 6o,

C‘ﬁm‘v'vo Q))BY?, @)UJ) MTC&'_%‘)%OK{Q Q\).\_C«J.l.:ﬁ))ﬁ) CJ":’MJ:"‘C’;-)J hgl.ajia?\ajj
A

Neurosciences
Cognitive Neuroscience
Neuroanatomy
Neurobiology
Neurochemistry
Neuroendocrinology
Neuropathology
Neuropharmacology
Neurophysiology

el 25 g e 358,


https://www.ncbi.nlm.nih.gov/mesh/68009482

o gl g waTag) 54 05,51 dllie Ol s

TI=(Neurosciences)) OR TI=(Cognitive Neuroscience)) OR TI=(Neuroanatomy)) OR
TI=(Neurobiology)) OR TI=(Neurochemistry)) OR TI=(Neuroendocrinology)) OR
TI=(Neuropathology)) OR TI=(Neuropharmacology)) OR TI=(Neurophysiology)

s alie Jals Slde 3 oo VAVHY Lold YoYE B 14N 5 axdS Jlu £r (b odd ol sl glassls
el o el OB s 5 L 5 63150lS NAVE Y slaes Solde ol 55 Lsg Jioles Vs Foome 5 S5
oo 53 SlelS ke Olse 423 S &y s el (3Ll 5 (g3l dSS e 3lsddS ol sl 1 e
0315 YVOY 3laes Lao 5l 5udS (g 3lus slilind 3l das s CnsdSS ¢ JolS Sl ) gt Wae 3l s (il s dSS
Gols g Saass seslsT Sl STl e s Glaslle 3 Sl eslial bkl JL 55 4 amie
Ole ol s lo STl 1531 p 5 53 s a3 S s3limad ST ol I3 3 51 adsl 5l (sl s
sl (sl oAbl A8 b Soeen Sl 4 S5 6l o g U1 e Sl eslizad b pls g 5le 5 A sl
Gde ool s S sl YVAA 3 VA s Sle (b ahais ol Ol g 4§ L 3 YA s ke
R 5 3 a5 s b ld o Mos (B 5 AE e ipslp AS @S B o g e e e
a;u.mgdiwﬁ)\;\fﬂ-t@ﬂ\uuﬁﬁgl;,qjsfu»uwtmdu.J@;um\)ﬁjwj
el 0l T 3413 342 s e 5l 5 35 g0 LIS WBL Ol e 3 45 S VAV f e 53 A3 S

d3gdome SU3 SR Sl e plonil WSCtlil o S m&“g\kﬁf Gloosls Lulul 5 ol Eays
el 03 Sralan SV 4e gazes 5 (55550 i ¢ ool Wl 0 Shoms Soe g0 0 51 edSTHOLS 4 Sk
St BlE LI o5 ol S @ sk (pl i e L0
X oy sl

88 STy MRS <~ew‘ pole 03 ole Dlad 5 S Ky s ol e 4 rely

400
300
200
100
0
(,)(o/\ooqgg,q,o)v n O N 0 O O «+ N N <
I Ve L L L SR S 0 0 W W 0 _H O A A D
NIRRT AT AR AR AR AR 9 9 9 ABTRIE & 9 9
1. Acronym
2, Ucinet
3, Bibexcel
4, K-means

KOy s

cbgonov oo - Kb ojrrmn)o mer ) (6o e



cSgomney v Kb qrrmne mew(be e EF ey apirme®

(O8) odws oid gl 99 WaTag)

1500 1000
800 763
1000 600 70 0
43855852 &g 465
500 400
200
0 0
n OW ™~N 0 OO0 O 1 N N < n O ™~ 0 OO O 4 N N <
Lo i i i i o o o o o O O O O O ™ ™ = «— i
OO O O O O O O O o o O O O O O O O o o o
o o o o o (9] o o o (o] AN N AN &N &N AN NN NN

TOYE B YAAS Jled a3l 55 i s, )l e

815348 i O 51 Sl YoTE BN Sl 03k s lasl psks 655 DLW, O s sal 4 a5 b
SJJAQV/\ .}‘J\.’JLV'V\ Jl.wﬂb.bj;f )U.J." Q‘f:ﬁ uﬂj‘ybje.)y)b)_}?f .,,\,,'&) Ju}))\ g_JLﬂ.c\ C}Lﬁ LLQ(JLw
"L‘:')Cfg,ni‘hf Q,..Nlo.,\.:,w;AS.,\.;)Juj)Mmdbw\)\juﬁdbw\"\’\ dbUJJ)JJJ)w\le

.g;..ﬂ‘ebﬁw)bvo w)ﬂ})jﬂéudtﬂjﬁ

J‘L"’“ﬁ u...s.:;':.\j C.:ﬁ))\s e\g.:\._a:J.: 9\..,@.9‘ r}.\.ﬁ 09> Qw&.‘@}w)bb :di.&jjg: c;: J';..cﬁsucn\i
N

Sl 48 glad g ko
RGO IS S AP ULJLA.: A JJJ&;)J L;w)f.\{)f By S obu.:.wb.; r.:.ﬁlﬂﬂ J:\Jlj_e C")j;

‘_é‘_’b:' g_‘.:.TJ.TAag'JL\a.H f-’bg’, uLé:...!,w r_,.q.a.ag'_;...-_e\d_;d’

Slsl poeio ol Shsl b Py ol

259  Schizophrenia i 1555  Neuroscience )

243 Cognition VY 661  Alzheimer disease

240 Magneticrésonance 'Y 531 Neuropathology v
imagery (MRH)

233 Cognitiveyneuroscience Ve 420 Neurobiology ¢

231 Emotion K e 415 Functional magnetic resonance °

230 imaging (fMRI)

228 Depression " 383 Brain K
Parkinson's disease W 355 Neuroimaging v

210 Neurophysiology VA 306 EEG (Electroencephalogram) A

208 Stress ‘e 299 Dopamine 4

206 Hippocampus \R 289 Neuroanatomy Ve

Shas oalie (3Lt 5 Jebond 51 g L Ll o35S NAVES () 3550 L VAV shias S
ools Jaolad ) Jds ps aces Sll s o SYL (Glyls 4T e sgde Gy (lile 3L 5 5 4 pemee o5l 5A)S YVOYA
o¥\ 511 L Neuropathology s Alzheimer disease . ooo il 5 L Neuroscience ,alio .ol o
T35 Sy Ll ¥ s dd S3VL 3 S 1SS enlis podle B S 15 s B Jsl glaas;
sl 2550 Slas o3k 53 LSSy salut e

Sk 53 53 Olejen O go 4 alie (ol das oo LS )l oo L 1) (g0l j0m AV S ealie Y5
b ujl.q.ls Lles o 0L L



ol gl g T

o 2050093 b Sl B Dlasl p e il adS IS 4 slagss Ydse

J}Jaa)}TduﬁQ‘j&

Sl by Sl S 3y

45 Alzheimer disease Tau ARl 103 Alzheimer disease ~ Neuropathology )
45 Neuroscience Psychology vy 101 Education Neuroscience Y
45 Alzheimer disease Neurofibrillary 'Y 88 Dopamine Serotonin v
44 tangles

GABA (gamma- Glutamate Ve 75 Brain Neuroscience ¢

aminobutyric acid)
42 Dopamine Glutamate ‘e 74 Alzheimer disease ~ Dementia °
42 EEG Functional " 56 Alzheimer disease ~ Amyloid beta 1

(Electroencephalogram)  magnetic

resonance
imaging (fMRI)

39 Neuroscience Psychiatry W 55 Emotion Neuroscience v
38 Functional magnetic Neuroscience VA 52 Functional Neuroimaging A

resonance imaging magnetic

(fMRI) resonance imaging

(fFMRI)
38 Neuroscience Psychoanalysis e 48 Alzheimerdisease  Parkinson's 4
disease

37 Neuroethics Neuroscience e 46 Dementia Neuropathology AR

« Alzheimer disease- Neuropathology (sslas ks Sy S wmbiens Yol o AL

el Gl o3l nl L3 3l ea o 2t 11> DOpamine —}erotonin , Education -Neuroscience

e 35 ‘b’u bl 2 Slasl pale o5 ealie Unad &
55 01 sl 8 1 slial s s AN Bagt Lo i 51 s o sl 005 et e
)JE)La_otf‘)l&ej)}mku.aQm‘ubn&ﬁjwlw‘Jédéjjﬁm.wleMeb‘bﬂu\"'d).&-)ﬁ Jﬁ.;

N

z‘,;_-yr.;.&l.ia;})'} bl g e 5wl a5 bl Wbl jewesie Ao b o) sle Sleslinal b laad o 6J|KAU.\

. Neurotransmitter
. Neurological Disorders

. Neural connectivities

2
3
4, Cognitive neurology
5
6
7

. Neuromarketing
. Pain and neurodevelopmental disorders

(V) iy me W] 5355 5 (00 oz L1

Wl o jazlie Al A

S s ol R A 3 e e Sl ek
’)\ .,\.J)L.c }J”J.‘SL;"J‘J:’ u}\a-u.:,..»): uL.ac«‘ tjl& oj_,;— mALMASMJL;G OL-:«J \ Jg.l)l J‘,ab- @LL
t(i)cﬂ CJYL.GJ‘ c(V)i'L;l’;-L.m LS""L”':' s g(V)rL;.b-L.w s uyw:-‘ ‘(\) KLL») w) Wt J:QL'

KOy s

cbgonov oo - Kb ojrrmn)o mer ) (6o e



vy s

v

“

e &

o meriée |

=

ey

cbgoov 57— Kbarr

(O08) skis odi yhlyp9 wTag)

Cargisol
Vasopgessin %
Nucleus agcumbens.
Onisid Norephgephrine

Ox{itecin Agegssion ‘Ser.ﬂn

Al\'m Do*irﬁe‘ Antidagressantey
@ S ~algghal Glu!

nate
GAl A(gamr*.”noburyricactd)

Reigprd s
uropeptide -~ @
Psycnw‘eupy‘ Pre 5, g&,l.{e_n(es Circadiap rhythm
@ Emgathy AHD. 7 “
Affective nguroscience o 701 L' Cytokine
Mirorgeurons TR euw tic resonance spectroscop
@ Py il 72 ; G 7 Gene expression Oxidatiye stress
Social nefoscience  retgntion GEgics. striatum S -
e Culgwre & IS olgtion s e dei inflammation g &4
Freauill oo ~ ” alnodel . TN d rogeness,
Psychaghtalysis Ment: - - 3\ SN - Migeglia Amgloid
P o T ~Alzhei ease illary
Conscigysness oY omography ( o Neurofibrillary tangles
. 4

Mipd _A - = Tia
i e Basal ganglia inealigea
s ot . Neural netwiork Prysiology Pamn:‘%i:aﬁ:l ") Lewybody
Neuromarketing Deep brain stimufation gy
Psydfiiatry \ Neuradegenerative disease i
Consumer aeurdscience /i i E;I:i@sia e e
EEG (Electroencephalogram) Pathology
Edugarion e OViD15 Stegke  Mutiplascierosis
PN Neurology
Braingumor

Neurosurgery

Medical education

Evoked potential

Electromyography

6|AS..~.= 6\.@3 uﬂlﬂl' 2 ul.a.ﬁ‘ r_,l.ﬁ 09> sSJL\.A @‘fj‘v’["h 4‘*: \JS:»

QL:..: 6‘f\duw g}L)JL’LSJL"‘LS)U‘.’.; ol s 4.:)‘ Qv j

LY N

Sl sen Al aalsl s

Fobey dsb s Q’sz.? Osls

P
norepig@igphrine ;. nucleus agcumbens

~ageression oxytocin

ine. @ o
Y . reward
-

:Y‘~‘Pf5f'9‘=°rw< decisiomymaking

5GP ™
empathy

social negro«ierke

% ewon neuroegenomics

." ion meditation sgif
[} PG e L

P rﬁuroinﬂam@atior{ : v a.g ge%ﬁ:ow n?u_ng%g . conscigusness
: a2 anln\‘nad B 7 c X‘

al‘zhelmergdls_.asg 2 "6 iy, come .l‘l nébrosaence,

=

= v
PU.IF : OIOgy gomﬁzuzodulation @ vidpr “neu:oethics mind
parkigson's disease neurosdiences
alpha-sgnuclein @ @ .ep'\@sy negrﬁﬁato:‘w educational neuroscience
stroke &
rehabilitation neurology edulliion

electromyography medical education

chronic pain

pain neuroscience educé
& VOSviewer
2010 2012 2014 2016

guw‘suuw\—a‘ﬁy\-adr}baj?6)|Mbél§j|‘9rk4.:.3$:\'J‘.ﬁ
JLSMQ:);&)WQAL}JJ,«ojfj.sA;AJJLSA{V&AL&»&JQ-JAMWM@U:AS&}QM
A;.:.;LSLGAA)J.)ASWALQ‘\S‘;“;-)Jw‘ﬁAwQTW‘L_’aij‘db{h&}tﬂ}\&\ﬁé.\ﬁ)kfc

.JJ\;JJ@.\AWJSAJ.;&)Q&\:Jﬁq‘,j)‘jw;ﬂ}w)ﬁbjy

1. Overlay visualizations



ol gl g T

J}Jaa)}TduﬁQ‘j&

5)\-49‘ ‘:_,.\.9 0)9> dhﬁuﬁj 9 UM.&_,& ual..a‘ A ij\’

[53%) ﬂ‘m’*w fff oylad dis NM&A ,;L‘ oylods
gt adgs bt | adgs
874  EEG (Electroencephalogram) 1618 Dopamine
732 Neuroanatomy 1340  Neurobiology
560  Neurophysiology 1106  Depression
376  Neurology 1060  Serotonin
316  Striatum 986 Stress
302  Plasticity 788 Amygdala
298  Cerebellum 690 Glutamate
294  Electrophysiology ¥ 614 Anxiety \
276  Anatomy 520 GABA (gamma-aminobutyric acid) =
246  Basal ganglia 504 Addiction A
198  Connectivity CE 464 Neurotransmitter .
184  Transcranial magnetic stimulation 460 Reward E;
182 Nervous system % 452 Acetylcholine ~
176  Cortex 376 Norephnephrine %
164  Cerebral cortex E 304 Neurochemistry o
160  Physiology 276 Neuropeptide &
158  Neural network
152 Deep brain stimulation
140  Neuromodulation
118  Evoked potential
114 Functional connectivity
108  Spinal cord
66 Clinical neurophysiology
1380  Functional magnetic resonance 2302 Alzheimer disease
imaging (FMRI) 1350, Neuropathology
690  Prefrontal cortex 952 M’kl son's disease
522  Attention 890 Hippocampus
378  Neuropsychology 846 Magnetic resonance imagery (MRI)
260  ERP (Event-Related Potentials) 702 Neurodegeneration
190  Executive function \ 660 Dementia Y
170 working memory o 608 Aging
166  Neuromarketing 548 Positron Emission Tomography (PET)
152 Neuroeconomics 472 inflammation
150  Decision making G \ 438 Neuroinflammation CV
136 Consumer neuroscience 1 436 Biomarker L
o 398  Epilepsia &
I\ 384  Tau
\ e 334 Neurofibrillary tangles A
272 Amyloid beta ‘{
\ 244 Astrocyte =
230 Amyloid
228 Traumatic brain injury
226 Cytokine
202 Lewy body
182 Neurodegenerative disease
164 Amyotrophic lateral sclerosis
152 Multiple sclerosis
152 Neuroprotection
124 Frontotemporal dementia

KOy s

cbgonov oo - Kb ojrrmn)o mer ) (6o e



cbgorney o7 - Kb cjernne mavlée | &6 iqvy e

(O8) odws oid gl g9 auTa9)

578  Autism Spectrum Disorder 3340 Neuroscience

480  Pain 1386 Brain

244 Chronic pain 1370  Neuroimaging

192 Neurodevelopment 1066  Cognition

140  Adolescent 1 964 Emotion

76 Pain neuroscience education 894 Memory v

638 Learning

620 Education

484 Cognitive neuroscience
406 Social neuroscience
358 Consciousness

262 Neuroplasticity

236 Social cognition

222 Perception

218 Language

186 Mind

186 Mirror neurons

168 Theory of mind

160 Affective neuroscience
132 Creativity

96 Educational neuroscience

<(c € =R s
5 e =’

534S GosbOlen 3 S asia Wt G s Jlle S 58 s (S ghoad e, SISl eslind L
5 pipge sdalie Xl 5O K3

Ll LUyl s eas sladsl b 5o aas slaedias Jlaml olily i on(Bh Cine) oas 5L
Slsles p ol Caae SV g )l S W Bl (S sl b gl 5 Sl N
(iles) Jae 155 0S5k ol T (oles 2515 55 05 20 B(“\“W‘ 3 s Sdshe o S L R s
bl (U Gyl B el e a3 B LS e ) s ol 0 s g 2 Sl
dlol;,aw@&@lnwwzﬂwjjwbwq«woywlu? 3,3 55 00 sre ys el
5> olasl ple gl 38 4 mae Tl M i 3505, o (SO STl s JUSCs Ui o g 5 she il
s 53 e Cdled s gl (IMRINGDIS 2 s 51 eslinal .30 o (ol slasil 5 oI5k (slaos >
smas SV 535 4 Rl SO Bagsa bl sS4 (ST oLl s bl glacs S erenad
24l S s M‘j\g..ﬂ;.\b&;}‘ Wl Gy e O 5 pese 355 4 by e YD gl

Jold 5l glans, W Hle3 1S Sl Slaasl pole 035 &S das e OLES baad = Lo (IS 5k«
03 GEIS 58 e 5 e s 5 e LS 5 (03 Ses (ol (gl GART e
Coml odins DL g a3 odd S5 ealie VL 035 ol (25500 5 bl ¢ Sy dile s (slae g

ol ol o3 O s Ll

bl ST 2 IS oL 3 Sluasl pghe 0 g Sllllan (8 55 g0 Kigy i AR5 p o e 4 Gy

Sl 4558 (53l 13 gad

S15 5 a0 e (3 Sl lple s 53 OF Sl b 5 el 5l el ja sl Sl 1SS 51
C’-‘J‘M&O‘f““‘.ﬂ’)@ \Mwésﬂ\))laﬁﬁ.%sﬁmgéaﬂ\),bﬁ,auﬁauuf
ﬁ@)\ﬁybﬁﬁabﬁdubﬁ@)\ww‘wgg))\‘)b@ﬂbwwyUbﬁyuw‘

1. K-means clustering
AR



o gwlypgwTag) 54 05,51 dllie Ol s

°j’“"u‘:<JL:“°4J4‘>jsl"u:‘Ajjiui\)3)b}N ‘J?A..,\Jjgjlj;)lbt.xﬁjWﬁ))bc.}j)b)‘ﬁ)k:&ﬁjbf))
bead st Cu S e 5 oS5 4 bse Slied a5 GBIV S VEN0G s, i a badpt (SIS s a8 e

el o lioals u,:u“l.u cf.d_}.l}_— BE

Clasl pgle 05 5150 Jodow 51 Juolo slaad 5 oS o 5 ST Edsur

DFp SIS s el s osled
ALYA Y YvY Clay mze) ae 3L \
IANA Y,Voy sHLE e Y Y
ALY Y,a0v Sl el cuas Y
YV, YAQ \,0 A e DYLall ¢
Yo,\ay Y,Ave s 2ol 0

\4 YA Gk e W 5553 A

Ceolins Oyl ol 1 oS1 5 0 SYL YA e LV adpt 5 oS e o 2B IATA Jlie LY ad g
Jatgj\jsjij)ﬁ;)\q-l)g:,w-Sfwjmﬁ}JJ\Jzﬁjmy;:alﬁwda\b)r‘s&JML;;QJLQSJHS
byl laad g pla 51 miog el o3 33T Al b emed 5 Dleso e sl L

Lot Sl sad pl 53 il oslite o s gn Sland s o B 555 LU Cheo 5 (83 8l ls 50l
DL Ol Ol ) o135 &1 g (53500 5 smme 31 5 (a2 A0 Ol50) oS e 1)) g A1 e )
S 0 S 1 omaly Slases 0L, s Len(Kenet al., 2013) 5us e eslinad (Wi a0 S50
Melcer et ) wlu oo 5 me a5l opdbe laat s plnndl 5 sk bl 5 e (3lus s
N «@l., 2015

ol laad s nl dls @S Tt nis sk e s 3 5 035 e LS o Ul Ul s 53 S plaad s
5 oalys Sy e Il g Ll Bl e Bles s m 3 Lead g il S 08 05 1 (S ey
IS o0 SR el s @J\ﬁ as e bl |y R a5 50 055 5l S S S et Gla i plUS
S ol plaad 2 Gl m) bl 5 dten aSCE dI3 LB L s 5 seb s sl i (s onl slaadi
Melcer etal., 2015; Khasseh ) .55 Lo Lol gl ise 448 1l 1ol Lasly bl Ko 3 ok s
S a3 2 oS 355 o ol Cead g 4 (63 05l gad ey (Y13 00 51 S €S 0Lea (BL al., 2017
s e JSE5 ) s ged &

VY

KOy s

cbgonov oo - Kb ojrrmn)o mer ) (6o e



cSgomney v Kb qrrmne mew(be e EF ey apirme®

(O8) odws ouds gl wTag)

0 20 40 60 80 100 120 140
Slasl psle 055 (55 7815 1o 03 ¥ Lls 908
ol g 3o sn (1) bl bl cae 5 (V) bl e SV Il )y c83,805 Sl 5ed 4 a5
S a3 Sl 5 (S i s 21s oS e Guiasse o3 53 g ed g e 4 bl Sl oSl
Syp0 055 55 0 5 Caeal Bld 51 () i, ae SV 5 555 5 (0) Pamas oLoL glaad = s
S Ll el s Slizmas = opl el B 813 Bl 2 B0 (6 50l 45 0 03 (Rash
Sl () (ras SVl ns o el ) (53 pe ) | B S 55 S (i 5 sdalps S
oS s Lol ey Ll Wl 3 F 5k 4 Syn oS a.uwf'\‘r\% g Aier S I BB L s b s
i ol 53 () (Blay cnas) rae JBU e ia gl 50068 s o bl [ s b Lol sla i

RO PR SR
N

N\ S o 5 Loy

OLE iy ol .o S plil Olhas hglefe) o slafassy osgie Jlle e 7 Sla L Lol iass,
03 L a eyl il 4{})}3) SIYeYE B VA Sl o3l ys el Ul; oy Slisl Wy, a8 sl
L i3 es e HIRMERS s OLL s slad 2 o b el 035 SIS sy ol el sl
lazs 551580 ety lasad sl 2 3 baad ot cpl (g2l o sed S elal s L5l 13

lbdawas 5 (V) prldcaas oWl gladd 2 fold Olasl fﬁl& 055 (S5 paly Sl sel 55 Jyl &
i JIss 5 Ok ol T Al 551530555 Sl lan & Baas ¢ ptliicaas SVl ol () ol
ool s (pme IG5 Gl sl OB mae Cledl e Sl il easlis el laS e
Skl o al) 5 e (6 s o A5 SO sl S el s e JSES ) 0h e cpl sla s
G S eldas ad el 038 LS Clacl e le Sl Glaes s Sl G a ) ad s pl dals s
Lile pestlis ol a5 ol (655 0 i (Shysl 5 Ol (6,550 sl wile ztlid gladol b andlas
sl 5 mae Gl sl o Ly edasOll slairl usles, 5 5 Sixe (o100 0 sead (il 55
poke folas 53305 1 g0 (a3 a5 b BN 3 she 1A 5 sl (sl IS w i adp cnl ol L
53 S G 5 IS sla i Olpea sl my Glaadipt S o ol |y S pske 5 bl b olas
2 S e JaSe anm s easOli wd i 5s onl S S OIS e (ol 4 A abs Olasl ple o)

VY



o gwlypgwTag) 54 05,51 dllie Ol s

psbe 55 el U, 5 a3sel b ol Bl 5 b slas Shes 2 55500 5 e SV 5 Lol
Az Clacl

b aliicae 5 (1) otliemae W Aol Lol (slaad g o das s 0L Ea s ol slaasl
adlles wile oty slatags boasl (pl i & ke Olacl psle o) 53 (g Do b e Olpea ()
sols Sl 5 a5 LB 1l S cl seen (Espiritu-Martinez et al., 2024) o, e 5 55l 520 e
ele b dad o Sl pgn 55 8 e Kilesls 0L Y10 Tl 51 SS15 08 laglen 5 Slasl psle s
LB e onl oo sl s iy 5 o5 s ¢85 2 AST sy ol 00 Sl slassben 5 las!
&S e

Wil ealie w85l .l (3l - ol o le 5 Clasl o s Sl S 5 d(0) pas Lk ks
on i ol i sh s o b 1) S S1s5 5 5 I8 adibl (g S e IMRI 15 5 2 a5
@bl glacobdl iy peas Gl 5 eliS e ) (Sl S e a4 s Glagal
Olseds e LU ass nl 5o daes Olael U‘L’ ot (slas 180 lEh ISy s ias LA 5 Lls e
(Liu et al., 2023) ol Ken 5 5 andlas b assl opl .ol oy Ll LRI 53 5 aass o O
S oS 53 15 (315 il s SOl (sl l 51 oslinel 5 0SS Mo Sl sle S ) 4 515 Sl poean
Slaa i L lasl o ls ool (Oberg, 2023) S . MJ}\M losls Ol Slale! 5 0SS ome
Sl G iass anws sl eiem oal GVl Bl R0l oS ol o3 S AT oSl LIk
\ NG

52 (V) sy e SV 5555 5U0) lee ol Bl slaad ot Olasl o 5le o5 5 (62,05 lo pas 5o
el Lile gy VD |y a5 ;quu\&u Sy gmae SWN 5 5,5 ad gt Llas S8 £33 &
0593 5 S el 5 S Y s gyt 3 Lasl (’J’L" uijyi.&b oplie .l M)Méuw&jw)ﬂ 35
s Sl S Ui Wpey 3 (S e ) 2 1) 205 B51 e 5 (s, SW s L Sl s
L e 5o (S1 5 B & ol sbead s sl Oy S S 3 S Kal,y S 5 sdaey Ll
el o ol a8 Coslins Ol (pl o bies (6 5 0mly law 53 Jgl )y Slaad 5 4 o g 55 e 3 ST LSl 13
S S B g Sl ol 051 3 eyl glras Lol s e 5 655 J03 plnl I Olies
e a0l ad g 53l (S sba S o fes Slasl psle 0 03 S8 S 5 el et Olses
Arer 353 Cg e 5 GLoBL b S paass glass s Slacl psle ¢ e glas S

skl s el 4B S 8 s w5 (8) eae SN 4l lasl psle o) (52 al5 laga 2
63 Shas DLl 5 (TMS) 500 v (583005 (BEG) wile epalia L« nae slaasis s Shee
Sla iy & i o3 ol A gn LS e DB L e K e ozalhe ol T 055 315 58 03
Sy el Bl e Ghe es S il GO der Sl as e (S5 558 5 o LT allne
Sl O s kimsOLES (S5p cnl s 13 p53 5 ol s (Slaad st 4y o (550l pebaw 03 a5 0 5 (S5 il

ASM'" LS[LQ,»PU“\{Qg.b‘Q%AfJAlSW}S}C}LM)}AASM" )}é—bf r*-’““li r&u“w‘dlﬁ&lﬁ‘\s

AR

KOy s

cbgonov oo - Kb ojrrmn)o mer ) (6o e



cbgooy 375 - K™ ojore mevibe [rre 6Oy sy

(O8) odws ouds gl wTag)

e OV ad g Al s S gty a3 1 3 Coeal 5 Ll JIgs JB el s el (S
slsednl 5s Glys 5 aiS s S iss s Gl 2 el

Sl i 4 0u3 S il o5 ol glaad s ol osler ms ol ple 055 (3815 5l ed 3
eoler m 02 (V) (Ble)y ae) mas BU ot (gl cpl 5o djla 1) lagh a0l s S8 5 Lol
sre e SIS 55l 3 (bS5 s e meliss Ale aeae slaodias Uil EE 5 Conl an S )3
iledd palb ko nl s (VL 055 b Ak e 5 sltel (Ol Sl (Sl Al enalis ol S e
550 e slerdian s s B0l SV eae Ll glagslmial 3T s 4 0i s opl Sladlas
R e S Olgear G5 Al s Sl e Gl 5 ST o Gres BLILI etasOLL
5o, L Lol bl 5 e Sl 5l (5 Gme SHo oS Sl ks Cliasl pgle o S 5
Aas e 4l Lags sl

ol il sl Slall anw g Jl= 53 5 5seb g o) G Olgsas (s ol 5 (8) pmae YL 4d g
el Sl 5 lad b s Clasl phe B oS Sl sen (Sekerciyg2024) o S andllaa L asily
Glaiass oS Cal o330l (180Y) OKas 5 o o s« imaatadls W8T Sls oo > b 3 b
Sladlo 53 o5 (pl iy e asOLi oS Wlos S S > ot 2B 350051 Ol al 03 e (5)lons
AN sl

Las o 0Lz Ll Lol ool 0l o3ls olamstl 55 gels s Sojs 4 Jies glad st iash opl 53 4 S
Al b e 55 asel eham 4 S e bt S 5 alid Olasl e b S e sland 2 oS
5 Firlass e 3 sele Sl 5 Bl S el e (D00 Terron, 2024) o5 555 Jiass L ast ol
5 i e blg dile aalie s ST BNl 030 0L 1) (3550l > Dlast psle b s e eaalis s
gt Jal e s b Blac o gle (Co 3 Lol sdasOlis (ntey b ias s 3 5SSl

Ll lls 13 oY mlaviys VS‘JS}‘J SOV Gds,y me W 5555 5 (V) eme SLOLL glaad =
6@;!;\@?&1&@6%&&&)4;@6;&%cla.‘,_sdjlc)tguuj}«{wgﬁ;fﬁj\
el el 13 OUT aSCE0s 5 5 5 eealie o ol BLISI 5 ditn Jlaj 0t 05 (ol a4 s L
lasl ple SV (i 45 Coal poon (1740) OLn 5 B0 andllan Wile iy sla tas iy b o5 o aily
ilesls QLA (5 Sl b5 055 53 1, Ol 5l o

ol s o amd i laglpl 5 S5 sl gy Sl eslinal &S s e OLS s cpl slaasl
ol ol bl Js js ¢ e VLAl 5 e UL L LS e gladd s 55 05 s (Olasl s o5
o9 53 oS 5 S B, Sl eslinal (il oS cl seen (Linetal, 2022) ol Ken 5 ) axdlas b ail
Sl Slaiass > e Glacs i ol Ko s AST (imman )l AST oY UL 51y NeurolS
el Slasl o gl slaesls Jdowi 53 (n g Sla B Ceal skiasOLES (Sl

b bbb ((Sag Lol Ll s lasl e e 3 Rk i b Sa Sl ul laasl
o3 Gl o3 ke Sl iy 5 n s Sladiss i S 6l Sl Ol ey (el e B3 el 5 oLas
W Lile (osms Dlopdgn 58 03 ekasOlis (agsy ol oo ekdpluld glaadt AS s Jes

\o



o gwlypgwTag) 54 05,51 dllie Ol s

B e QYL&?\} s L;’t{.)\)b Lole )).@.by &Lae)'? B L) “_;AM: wuw 9 6’;—\.«,;;“4:«
e.L.J Lguﬂj}i W}J 6‘)” &Yb J‘:‘“‘Jtﬂ ‘6(4.’2.&3)& 09> & Q\}er.: ul..a.c\ r}L& 45.1.«.«5& .L;SL" uwli u—i‘
Sols e glae s 2

e=on ol glealgn
e 35 g0 Mgt (isel s 5 5 ras ALLL Al plaes e 3 Clasl ple iy w s L -
Q,.;JM f‘)‘b)u:')ff cJL.,a.J‘ Lole j'<i> (_;LAOJ?LJUW‘ rjlﬁ— u:s;wuo.lﬁi LSLAU:“A}_,&
Ly
DMl 355 o sl o Lol el sl o5 Doy () e VLl 2 oS a5 L -
é}m QT duty‘)ﬂﬁ)}u)} u;_\w«;\) Jj} L;:‘Aj.}'i 6[.&6/»5@-@} e)}?- L)i\ Q‘ﬁ)ubfj
Lad
dtw\wéuéj&u@lﬂw\ﬂmjﬂ;ﬁws%@%ck.ﬂ):gwwjk@ﬂu)g&jL. -
Lpd Lo, Sl sede glac s R TG s Sulsslos s ol )5 1 s e
d‘a’i ‘_;Laui.h‘gjg: sl slgla -
gy ol 438 Do KT 5 IS BB - i slaesls 4 a5 b aslllas ol -
pske ol AL L sl (el Lglm&&g e @laesls 6w 5 L glalin sla Jass 343
38 aglie 458 llae L 0T mls 55,8 &g (il oDl Ol
N S ERT

el 0303l s Il colem D 5 ol gW}A@A)‘}@‘J&M&&}};&FB oA

st‘-)‘}‘)r-“&m;’ L)AJL\»I‘JJ dan Cxno 3 6}[5 03l LSLAJJ.:)[SJ.: ‘-S.Lbd (\i"‘) .l ‘&"‘")J}‘C‘dlﬁ}b
V'chgij) Sheslanl b ade sla Jrags 4 sbawl asla b c¥lows o 3 ime olabs 5 b 0850

https://doi.org/10.22056/ijir.2024.01.06 AV-VY (ONY ctay woliing i . o

s Zv.l& 9 6)_5[.1.5 "L.’j::’, Lf<’)§;: U'S'S'J (\YAO) R “_5-1:‘:@‘” 9 s} 46.1,«7-\ c.(s ‘LSJ}‘) ebb' dJSj; o Léﬂl}'
Y/\'—Y-\\ c(\‘ )-\ LL;!LA-‘J é%k/ g L;J/JJL".{ Mw‘jj:r ‘S'.‘.J}jﬁ‘ }JL a))>- L;JJ}A
https://doi.org/10.22067/riis.v6i2.57221

1

KOy s

cbgonov oo - Kb ojrrmn)o mer ) (6o e


https://doi.org/10.22056/ijir.2024.01.06
https://doi.org/10.22067/riis.v6i2.57221

cbgorney o7 - Kb cjernne mavlée | &6 iqvy e

(O8) odws oid gl g9 auTa9)

55 Ol Lol ade Slud s s (V20 Y) ihemmellE 5 ezl 03l pdgs o i
IN-YOA O miple wl ey anls s Gmeceas Glewe  Gele
https://doi.org/10.22070/rsci.2021.13910.1479

Sl gmme 1S CAES 65 g o1l o (gladily s s Sl (1T49) g w5 b (g o ooy
T G A S A S | RN KE Sy W S (e F S N
https://doi.org/10.22070/rsci.2019.3841.1240

QT o wgnlie 5 ap ol Sl g (Vs e (315 J5 oS () e dase wp B2

c(ii)\i o dlew A.'l::jf./(ﬂ Lﬁ’M("LQ L;Lhu.a;-u U'JL“\ » ISI oK.iL: BE Q‘)‘i‘ ULA-G‘ rj.l-ﬁ )}A,a;- O
https://doi.org/10.22056/ijir.2024.01.06 A\-v.

DL L;J 9 JQ.LP d):ﬂ O C,.hu Or (Yray) o c‘fL:g.wj O (S g “p 46)}\) oJ\jL’AS_,S b w:bé
YYa-vy¢ (oo oD cleMb/ Co ke s slacidal o)
https://dol.orgld0.22222/him.v15i5.3534

An, X.Y., & Wu, Q.Q. (2011). Co-word analysis o(\the trends in stem cells field based
on subject heading weighting: Scientometrics, 88(1),133-144.
https://doi.org/10.1007/s11192-011=03%4-1

Aria, M., & Cuccurullo, C. (2017)."Bibliometrix:>An R-tool for comprehensive science
mapping analysis. Jourpal of informetrics, 11(4), 959-975.
https://doi.org/10.1016/j.joi 20%7.08.007

Assefa, S. G., & Rorissa, A. (2013). A Bibliometric Mapping of the Structure of STEM
Education UsingrCo-word, Analysis. Journal of the American Society for Infor-
mation Science™ and Technology, 64(12), 2513-2536.
https://doi.org/10:4002/asi.22917

Baker, B., Lansdell, B.;"& Kording, K.P. (2022). Three aspects of representation in neu-
roscience. Trends in cognitive sciences, 26(11), 942-958.
https://doi.org/10.1016/j.tics.2022.08.014

Ding, Y., Chowdhury, G.G., & Foo, S. (2001). Bibliometric cartography of information retrieval
research by using co-word analysis. Information Processing and Management, 37(6), 817—
842. https://doi.org/10.1016/S0306-4573(00)00051-0

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How to con-
duct a bibliometric analysis: An overview and guidelines. Journal of Business Re-
search, 133, 285-296. https://doi.org/10.1016/j.jbusres.2021.04.070

Duo Terrdn, P. (2024). Neuroscience in the educational field. Analysis of scientific production
and co-words of the term neuroeducation. Journal of Neuroeducation, 4(2), 46-65.
https://doi.org/10.1344/joned.v4i1.42417

Espiritu-Martinez, A.P., Espinoza-Veliz, M.Z., Espinoza-Egoavil, M.J., Gomez-Perez,
K.K., Espinoza-Véliz, K.L., Villa-Ricapa, L.F., & Nufez-Palacios, E.L. (2024).
Bibliometric analysis of publications on neuroscience and honcommunicable dis-
eases in the Scopus database. EAl Endorsed Transactions on Pervasive Health and

\V


https://doi.org/10.22070/rsci.2021.13910.1479
https://doi.org/10.22070/rsci.2019.3841.1240
https://doi.org/10.22056/ijir.2024.01.06
https://doi.org/10.22122/him.v15i5.3534
http://dx.doi.org/10.1007/s11192-011-0374-1
https://doi.org/10.1016/j.joi.2017.08.007
https://doi.org/10.1002/asi.22917
https://doi.org/10.1016/j.tics.2022.08.014
https://doi.org/10.1016/S0306-4573(00)00051-0
https://doi.org/10.1016/j.jbusres.2021.04.070
https://doi.org/10.1344/joned.v4i1.42417

o gwlypgwTag) 54 05,51 dllie Ol s

Technology, 10, 1-8. https://doi.org/10. 4108/eetpht. 10. 5699

Gordon, J.A., Dzirasa, K., & Petzschner, F.H. (2024). The neuroscience of mental illness:
Building toward the future. Cell, 187(21): 5858-5870.
https://doi.org/10.1016/j.cell.2024.09.028

Hajiyan, H., & Zarjini, A. (2023). A comprehensive analysis of keywords co-occurrence network
and the most cited journals on data mining techniques in insurance industry using scien-
tometrics approach. Iranian Journal of Insurance Research, 13(1), 71-86.
https://doi.org/10.22056/ijir.2024.01.06 [In Persian].

Hazawawi, N. A. M., Othman, M. F. |., Emran, M. H., Zakaria, M. H., Pee, N. C., &
Othman, M. A. (2015, August). A structured literature review on applied neurosci-
ence in Information Systems (neurolS). In 2015 International Symposium on Tech-
nology Management and Emerging Technologies (ISTMET) (pp. 20-24). IEEE.
https://doi.org/10.1109/ISTMET.2015.7358993

Hazeri, A., Tavakolizadeh-Ravari, M., Ahmadi, N. & Soheili, F. (2016). A Study of the Linkages
between Technology and Science: A Case Study of Nano- Electronics. Library and Infor-
mation Science Research, 6(2), 261-280. https://doi.org/10.22067/riis.v6i2.57221. [In Per-
sian].

He, Q. (1999). Knowledge Discovery through Co-Word Analysis. Library trends, 48(1),
133-59. file:///C:/Users/rahim/Desktop/librarytrendsw48ili_opt.pdf

Hosseini Nasab, S., Mehdizadeh Saraj, F., & Khanmohammadi, M.A. (2023). Analysis of Iranian
Scientific Productions in Neuro-Architecture: A m&)ing Review. Scientometrics Research
Journal, 9(1): 231-258. https://doi.org/10.22070/rsci.2021.13910.1479 [In Persian].

Ke, W., Yunjiang, X., Xiao, L., Weichan, L. (2013). Analysis on Current Research of
Supernetwork through Knowledge Mapping Method. In: Wang, M. (eds)
Knowledge Science, Engineering and Management. KSEM 2013. Lecture Notes in
Computer  Science(), vol  8041.  Springer, Berlin, Heidelberg.
https://doi.org/10.1007/978-3-642-39787-5_45

Khasseh, A., Soheili, B, Sharif moeghaddam, H., & Mousavi chelak, A. (2017). Intellec-
tual structure of knewledge of imetrics: A co- word analysis. Information Pro-
cessing & Management, 53(3):705-720. https://doi.org/10.1016/j.ipm.2017.02.001

Kumar, S., & Jan,J.M.(2012). Discovering Knowledge Landscapes: An Epistemic Anal-
ysis of Business and Management Field in Malaysia. Procedia-Social and Behav-
ioral Sciences, 65, 1027-1032. https://doi.org/10.1016/j.sbspro.2012.11.237

Lin, C.L., Chen, Z., Jiang, X., Chen, G.L., & Jin, P. (2022). Roles and research trends of
neuroscience on major information systems journal: a bibliometric and content
analysis. Frontiers in Neuroscience, 16, 872532.
https://doi.org/10.3389/fnins.2022.872532

Liu, Y., Zhao, R., Xiong, X., & Ren, X. (2023). A bibliometric analysis of consumer
neuroscience towards sustainable consumption. Behavioral Sciences, 13(4), 298.
https://doi.org/10.3390/bs13040298

Makkizadeh, F., Tavakolizadeh-Ravari, M., Mansoori, N. & Soheili, F. (2018). The Similarity
between Science and Technology Literature in Dental Implants Field. Health Information
Management, 15(5), 214-219. https://doi.org/10.22122/him.v15i5.3534. [In Persian].

Mane, K. K., & Borner, K. (2004). Mapping Topics and Topic Bursts in PNAS. Proceed-
ings of the National Academy of Sciences, 101(suppl 1), 5287-5290.
https://doi.org/10.1073/pnas.0307626100

YA

K Oqwe s

cbgonov oo - Kb ojrrmn)o mer ) (6o e


https://doi.org/10.%204108/eetpht.%2010.%205699
https://doi.org/10.1016/j.cell.2024.09.028
https://doi.org/10.22056/ijir.2024.01.06
https://doi.org/10.1109/ISTMET.2015.7358993
https://doi.org/10.22067/riis.v6i2.57221
file:///C:/Users/rahim/Desktop/librarytrendsv48i1i_opt.pdf
https://doi.org/10.1007/978-3-642-39787-5_45
https://doi.org/10.1016/j.ipm.2017.02.001
https://doi.org/10.1016/j.sbspro.2012.11.237
https://doi.org/10.3390/bs13040298
https://doi.org/10.22122/him.v15i5.3534
https://doi.org/10.1073/pnas.0307626100

cbgorney o7 - Kb cjernne mavlée | &6 iqvy e

(O8) odws oid gl g9 auTa9)

Melcer, E., Nguyen, T.H.D., Chen, Z., Canossa, A., EI-Nasr, M.S., & Isbister, K. (2015).
Games research today: Analyzing the academic landscape 2000-2014 [Conference
presentation]. In Proceedings of the 10th International Conference on the Founda-
tions of Digital Games, At Pacific Grove, CA, USA, https://adk.elsevier-
pure.com/en/publications/games-research-today-analyzing-the-academic-land-
scape-2000-2014

Musgrove, P.B., Binns, R., Page-Kennedy, T., & Thelwall, M. (2003). A method for iden-
tifying clusters in sets of interlinking Web spaces. Scientometrics, 58, 657-672.
https://doi.org/10.1023/B:SCIE.0000006886.37828.4a

Oberg, C. (2023). Neuroscience in business-to-business marketing research: A literature review,
co-citation analysis and research agenda. Industrial Marketing Management, 113: 168-179.
https://doi.org/10.1016/j.indmarman.2023.06.004

Pessin, V. Z., Yamane, L. H., & Siman, R. R. (2022). Smart bibliometrics: an integrated method
of science mapping and bibliometric analysis. Scientometrics, 127(6), 3695-3718.
https://doi.org/10.1007/s11192-022-04406-6

Rostami, M., soheili, F., & Khasseh, A. (2020). Knowledge Strueture in Knowledge Discovery
Patents: Visualization based on Co-word Analysis. Scientometries Research Journal, 6(2),
41-60. https://doi.org/10.22070/rsci.2019.3841.1240. {in, Persian].

Sekerci, Y. (2024). Neuroscience and Spatial Design Bibliometric Analysis in Web of Science
Database. Journal of Computational Design, 5(2), 279-300.
https://doi.org/10.53710/jcode.1325188

Shargh, A., Mohammadhassanzadeh, H., Johari, K., Valinejadi, A., Molaei, A., Amanollahi, A.
& et al. (2011). The study of the presenceef Iranian neuroscience in ISI database based on
scientometric  factors. Journal “of “(Health Administration, 14(44), 61-70
http://jha.iums.ac.ir/article-1-834fa.ntmk [In Persian].

Tabibnia, G. (2024). Neuroscience education as a tool for improving stress management
and resilience. Current Opinion in Behavioral Sciences, 59, 101401.
https://doi.org/10.1016/j.cobeha.2024.101401

Wang, X., & Inaba, M:(2009). Analyzing Structures and Evolution of Digital Humanities
Based on Correspondence Analysis and Co-word Analysis. Art research, 9, 123-
134. https://api.semanticscholar.org/CorpusID:51999917

Wu, Y., & Krueger, E.(2024). Charting the neuroscience of interpersonal trust: A bibli-
ographic literature review. Neuroscience & Biobehavioral Reviews,
Dec;167:105930. https://doi.org/10.1016/j.neubiorev.2024.105930

Zupic, 1., & “Cater, T. (2015). Bibliometric methods in management and organization.

Organizational Research Methods, 18(3), 429-472.

https://doi.org/10.1177/1094428114562629

4


https://adk.elsevierpure.com/en/publications/games-research-today-analyzing-the-academic-landscape-2000-2014
https://adk.elsevierpure.com/en/publications/games-research-today-analyzing-the-academic-landscape-2000-2014
https://adk.elsevierpure.com/en/publications/games-research-today-analyzing-the-academic-landscape-2000-2014
https://doi.org/10.1023/B:SCIE.0000006886.37828.4a
https://doi.org/10.1016/j.indmarman.2023.06.004
https://doi.org/10.1007/s11192-022-04406-6
https://doi.org/10.53710/jcode.1325188
http://jha.iums.ac.ir/article-1-834-fa.html
https://doi.org/10.1016/j.cobeha.2024.101401
https://api.semanticscholar.org/CorpusID:51999917
https://doi.org/10.1016/j.neubiorev.2024.105930
https://doi.org/10.1177/1094428114562629

