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Purpose: Recent research has extensively studied the relationship between age-related hearing loss
and cognitive problems. Since early detection is the only effective way to treat cognitive disorders
in older adults, auditory rehabilitation methods may be useful for preventing these disorders. To
date, no Persian review article has been published on this topic. This article aims to investigate the
relationship between age-related hearing loss and dementia, describe the underlying mechanisms,
and examine the role of auditory rehabilitation interventions in preventing these disorders.

Methods: This article reviews literature obtained from PubMed, Scopus, Google Scholar, and the
Systematic Reviews Database using the keywords "age-related hearing loss,” "presbycusis,"
"cognitive disorders,” "Alzheimer's,” "dementia,” "hearing aids,” and "cochlear implants" to
identify relevant articles published in recent years

Results: Behavioral, electrophysiological, and imaging studies have demonstrated a strong
association between hearing loss and dementia. Auditory rehabilitation, primarily through hearing
aids and cochlear implants, has been shown to effectively prevent cognitive impairment in older
adults. The proposed mechanism is that enhanced auditory experiences from using hearing aids can
lead to greater plasticity in the auditory system, increased amplitude of evoked potentials, and
improved working memory performance, ultimately enhancing overall cognitive function.
Additionally, some researchers attribute this benefit to the role hearing aids play in improving
quality of life, reducing depression, and addressing psychological factors that can influence
dementia. However, studies on other auditory rehabilitation methods, such as auditory training, are
limited, indicating a need for further research in this area.

Conclusion: Research results show that hearing loss plays an important role in the occurrence of
dementia, and the use of hearing aids in hearing-impaired people, such as hearing aids, can reduce
the relative risk of cognitive disorders such as dementia and Alzheimer's in older adults. Further
studies are needed to identify which specific features of hearing aids should be optimized to achieve
the greatest impact on cognitive health.

Keywords: Presbycusis, Cognitive disorders, Dementia, Alzheimer's, Hearing aids, Cochlear implants

Corresponding Author: Fatemeh Alsadat Mirzadeh
Email: Fatima_mirzadeh@yahoo.com
ORCID: 0000-0002-4307-0282

Copyright © 2025 Mashhad University of Medical Sciences. This work is licensed under a Creative
Commons Attribution 4.0 International License https://creativecommons.org/licenses/by/4.0/
» Please cite this a

: Tavanai E, Namazi Shabestari.A,.Mirzadeh FS. The Relationship Between Presbycusis
and Dementia, and the uditory Rehabilitation: A Review Study. JPSR 2025; 14(2): 97-107. e

10.22038/jpsr.2025.86549.2689.



https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22038/jpsr.2025.86549.2689
https://orcid.org/orcid-search/search?searchQuery=0000-0002-4307-0282

)2

IO Z— |

Go9p0 alllan SO 5 2l (Shoull A g Jie Jlg) pas a3l b (oo g BLI)
Yool yuo Dloldl aabols M 6yl (55les Lo pude < sUilgs alal

Tl el 45 18 a2 9550 Sl o3 Slilllas o (23S EMSe 5 (e 3l (S56 lsid o5 (e byl 10
il sl g, 5l solial il sy el saalls lygs o mSlis SYEST leys o L plEinsg) mpieis 4
A e ahang ol 53 ol 8950 i 93T 9 Bl ke SIS (1 5y sl el (e 5k
sEly OMSae G5 g ol (Sl sle il Girogs (Jie lg) 9 (o595 ally (o) 0 0 0l duad allie ol el

B3Iy S b5l 6 Kty jo oleid

Glayg,0 ools oKL 4 Go0gle Scholar Scopus PubMed sledbl slo oL i opl ,o 1wy 99
Sarows'' " Jie Jlg3" M peal T " s lis oW a8 0" o 5 36 e o5 sl olgandS b Ssletun
[ RW) C‘ 7.79...) ) Ja.u).a Yl 9 KRV g )¢.>‘ ‘_ng JLAAJ B 0l s Ja.u)ﬁ Yl @L‘AJLW ‘5‘).: "L)s)b hdly " 9"

28,5 158 gy 5 A S50

Jae Jls3 550 b (21t 05 a5 Wl ools (lis b (gl ppgal Geizen 5 Ssls sed9 2SIl 5 5,18, sla gy e asdly
Grim 0 |y g0 (il WX pdy oo plil ClS g Sans 3l oslainl b owe a5 oled slo sisudles o jls bLs L gd
Gk sl il iol8l olerd ayyo 4 Conl cpl ol 7 5hae punslSe a3l ool (lis sasells (g0 jo sl SV
Al 3 Slae 5 S (ol Loty a2els 3l loid i 3 (STrsidl & 20 W55 s Sxas  ooli
S wibe Koo 2lsnd la aslsh (he) 3590 50 wiSn (oo Seee |y (SFLD (IS 0 Shee Culyd p0 4 098 )8

el digey ol Ho (i Sldlas 4 5Ls g Canl Sgaone Dlalllas (olgeds

S hlog jloslitul 5 3l (o A& e Jlg) jor )3 (2loid o5 45 was (oo LA b gl gl 6 S A
al8 el o1y el Jae Jlgs aiile (o lids SWS (o jlas Wlsi (oo S wiile 0Ll o5 55 2l
2 S FlU 0gh mulais col> lo (T az b wlb Seew 45 298 pastin b Cosl 515 9590 (5 iy Slalllas ams

sl 425l o T opagy o b 5 s VDS ) oSty

093 Sl Saons yalifl e Jae Jlg) o S LS SIS 855 1y 1 galS Clals

ORCID: 0000-0002-4307-0282  [Fatima_mirzadeh@yah00.Com <osl; o clslid! anbols 1 Jgiamo 6 95
poo aib cphialls (ide Y adlate (51 43 oy, 0lled Gl lom 35 QLS (0l o0

Al el 0l S pole oKl ¢ cisslsy suStils (owlid gl 05,5 Loliul -

Olnl Ol Ol (S pole olKails (S 0aSiils (garell b 095 Losils Y

Al el ol Sy pole olStils ¢ Sy 0aSiils sguralls b 09,5 Lokl Y

(M) s 8 ol 59 59 59 5 (e 5 (S5 Jele Lo doudo
Om alaly 0)90 50 o gy a5 ead esls (lad ) S8 O @l Gl (S o daly leideS b S5
55 rate b3 o9, ¥ nl p Baes Jis Jlgs 5 olsrs oS @lsieS &8 o @l s ohells o e WS
L)) ol 2alpl CiF 0lg5 (o0 ggemme j3 el 0ud Ygoss o (P! el sl (555,00 @alsz 53 (oram o
Ly o b oo (635 0 5 (e (gl o5 Jsbo g (oxbaio o (idw (V) 098 o0yl 0dig) i g T D ygo 4
sl Pl sls gles Slae dilise sl 039> | 5003 o 13 3l o 1) (lsid e (535 50 5 Jame
b ol blslas” Jb o wilos,S aulbly Jae Jlg; g wana> LS 1d )0 ard g s Gl zalS aiile  oDle b
Jie Jls5 5 sl low wiile Jie Jlg; sla 09,805 b ax Sl 05l oo patie (g b Lae )3 ohy @
(V) ol ot (g5 ool 00t gy ol 1ol ) 598 (D65 5 (380 panilSe

aA



095! s aldal

sl b))l adal,

S23sl5 58 2!
SMES L lyis

led il p sla
el s |

alises la il b cobis OS] 868 1 o adasly ) SCS

ol el oo sdmlive yeulT a0 S o3l o was
Sl (g lanids Sledol ooy o P Jolds Ol pss
Siobn M e 2l Glagses] Gk 5l a8
V) s
S5 sk o loslle 5 Soslprainl Sllllan gl
a1 Jae Jlss g S O S bl
andllas Y8 sy b 50bTke G Jle (slp (Y)Wl 00,
yeba st;).u aS ol las sasseS o YPF,e e
s s il 5 5t o Shae alS L g5 b3
Mild Cognitive Impairment: ) cias sl
Al oals ylid alddsd ol pogdle [(VF) 0,5 oy (MCI
) b oo Gl pleiieS was b Jas Jlg) s oS
O M o8l o Jae gy e (Jle lee a4 (VY
g VEY OIY iy a4 uad 5 hawgin wads> oleidnS
s Sas S0 Vb 4o 55 o 55 i alaiieS
Olllas Sy (blie o0 (F) ams )l |, Jae
Jie Jls; 5 @lsminS Gm )l (e bl lanles
ooy Hlas b gl By iz (VY VA) aS Loy
ol MC i s5ls slo cunl b bLs Iyl
Slyeds oy p 09> (nl 50 poe slo 4z 5l S

Sl V8 ¥ ) a0 & asl3lT (o, s

a3

Ot Bl oy & 65l Slidod o3 lo Lo 5o
bt aales () V) il aslsy Jie Jls) s ot
‘(51\9;.;23 s 3 0539 Ay ¢ o> A JOUETIPLIRTEX =0
@lodeS 9 Wgd ol Jhie Jlg; 590 5l i wly (0
Joe Jlgy sl o9l s Jale S Glgie 4 o 5l (20
i3 ale ol eacilSe 3,1 51 BL5 ) ] -l
03ls by (eleizl (Sly3l  (oui Cuog e SSLLL L
9 b plem )0 Olojes el (rizen 09h (o
HEF B ok a1y Jie Iy s wlg e plens
AVY) sas il

ol Jl jo a8 (Jie Jlgs 00,0 £ond 4 axgi b
3 8l o ez ulpm 3 1) 585 Ggekee B0 Sga
5 9k VOV 40 V-0 Jlu U ogd oo (g g 0old
@lypS wile ol B s Jelge o pae win
oz 5l sl aaled (F) canl 00,5 los (gl 059 Cuosl
i yizie LANCET alo 45 Y- VF Lo, a5 (ol allie
s alse o men 5l (S0 (lpidS &5 aims (oo LS
oolaiwl aisle ¢ plgids Lisuiles Ol g cunl Jie Jlg)
s onl pelS e algi o il cAl g Saes |
(0) wsly jige

Jie Jlg3 b (oo bLI,|
2 o> OIS 5wl 5l (S lsie (o095
Ll b sls Jae gy b (Soop bl ¢ lasalls
et s il gy BB Lol 4 90 )b
olis Sldlas (VF-VF) Slsid 655 10 a5 2l
SR L Gl GBU e lsiieS a5 Wil sols
ool baipe Jie Jlg; s bl g ols 5 Slee
@l B3l a0 Dlpeds (ires (P )



)2

()5 Al sla (ge3l 50 (lgideS 4 Dt ol 3 &S

Bl 1) S (o0 Jos Jiend (Bilop e g 425

Gols Sl oM ol Bpo b o] 5l

D9

Information-) oMbl Gas asd
» 458 ol (Degradation Hypothesis; IDH
Gal5 s wST jae a4y 395 Ol Canis S
sy (50 330 4 45 (5 il Sledbl 09l o sl loiis
Slp i I e @ 50wl pee b (a8
sl Jodo 4 e e plxl Sledbl cpl isls
S LD gl Sl jeme e (539,9 Sl
B & ali (pl Ol sl ]y (428 b )5 bl Jie)
ol ) 5ls mlie wlys oo BLol 2 cpl 0,8
oeals cel Caeaily o g WS By Jod by
bGP e e wnld Gl egs 5ls o Slee
Gl 4 e g Ceal 35 eke (B3 (Sus g SSLD
gl oo s by o BLs oLl

Sensory-Deprivation ) o> couegyme ans,d
oepe sielS poanss ol (Hypothesis; SDH
9 Sle 2 ol Sae (SYsb Sl 5 sla 539
Suyd SalS coge leidnS o)ls ST e o Slee
S N Al I LN
Slo (99,5 S8l s pas s ) pglde (pum Coog e
S P8 (BepD) 538y Jebow el (I ol
Oy Jebs gl 0ed (o0 Sl g 2t b as e
e sl o Slee s yralS 4y Wil oo g sl
Se3slsned 9 6 i3l Sls ity an b cnl gl
3 FGees 5 50 GVsb o] Sl 5 0)ls 55505 50
Gl SleMb| ol ans 3

Common-Cause ) Sy cde  as)d
&S aiS o pihe ansy® ool (Hypothesis; CCS
@by Jolse 4t Conl (S Jie I 9 (2lordpS
ool b gege Sledll (Bgye OMSe aiile S i
GloanTp 4 Wl sols olas waled il gslacs
Olojed alsi (o0 (6 5l (AU 6, Lo Dl i 5 Sl
e NG b el g oleid cde
Ssheel Ly glo SO e e Ll 5l 3 Slalllas
Sole> 2lodeS boolBl e )3 b slo 59

Ry oo;

Gles (iloy sl peeil s o Sles tals Juli
Dichotic ) 255 g0 alfes yge3] ol 35,
MCI 5 1ol 3T a5 S ol 31,5 a5 i (Digits; DD
(omzmed (YF Y)Wl eols flid ghls gae ualS
cetlsid 3310 el ygeyl s 45 Wl eols Lt amlgs
Syt S 00iiS cnyien el \Sew e 4o LS wisbe
NN wnsl e lsideS cbjlas 4
(Y

Solay 4y Sl ;Ko Slallas gl jo BTl o
5ol sl i) el 5 (BLS sle ge3l £55 50
Jlo Gl & adl bagye adllas 5y50 slo Corex
ool sle eyl a5 Wil sols lid b iegh S g
bLi)l (oisS 90 ailfgn (505l tile (53550 (sl
SR sle gl 48T Jl> 5o il Jie I b (s s
s &l Felaie gull sl Sew gl o LS wile
Glodlad sl i olidx weils b ogls
Joe Jlss 9«55 0 (2lord (93100 (095 Olee Ly,
(YY YY) o

9 led o5 o daly Jlopi b il

ool jo Sl O
oy Giyb 51 Jie Jly; 5 2lyideS o bl
Ll o(® A4 Y YO-Y+) wilos,S anb 1) alal, ol (6 boaws

&30 ol sl B (Soigda i omae w2led jein
A VYY) 8 sems ol ol b peslSe
o Jie Iy 4 mie leid (el LT &S sy ()l
Olzred 39,5 oo 2l als cel Jie Jlg5 b o9t
99 2 &5 3 392y Jleil (nl ioizeen Cl b (o
Ol o sl s ol (6,500 St Jelse Lo
A4 TE FFTY) wloads o lae Lol ars b s bls )
JOF OA
Cognitive Load)  sbs glbe il
Sals a8 WS e plo as 8 ol (Hypothesis; CLH
Sledbl bl 6lp |y sty (G plie (ot
Slr GreS @l 4l )0 5 WS (o0 Bras g lad
Lol el b o Bl sed slanl Ll
Sfles ol g o3 (s 4 aly e Sl
Al ools Hlid aled 0gd e Due SYeb o Jlis



(YA SY-F2) aeo a5 1) Jae gy s wly oo
Exoge nl sl Allae 4z 5 (Jsb a4z (gouste Slllas
aS Wil eols lis Job wlagon iST .0l 00,5 oy p |
s S 1) Jie gy hs wlg oo Saows 5l oolatul
YO &ye0sS addllae & Jle gl (FY Y FY FA)
sz as ol las Jle £0 YL adls YYYY (g4, dlle
12 5 ol Wl ey o Gl IS o3, e
Cowl a8l alS Ws )5 o oolatwl Saaws 5l a5 g0l 3
DoVl o0 Yo Fe (g5, 150 shagly (mizan (FY)
o Suog il aladl> ol adas ols las JL YA b L
(FY) 098 oo 2l Jl>0 yiaS Soms 5l ool £4,0 5l
A aej (ol o Slilllae (S s (Jl cnl b
lednS a5 ol flis s Sl sl il ooy
lednS 4 o (Srow b boee) oad loyo
s (Sl 5 Jie Sl b Sl L onts ol
aS ail 00,5 5158 Ko Sladllas (Jlae jo (YA) ol
e wad ledeS b Glaelle o Jie Jls) sl
33l 5l S g5 BB jebody cain,S o ooliul Saows
() el 009y Soomw (yay

03}19 canls 9 Sxouw—

Sraws 3l oalazwl a5 il ools lis 6,10 1 gad Dlaellas
5 eled a8 same paible 4 wily e
3 eolazwl 1 LB (YY) oS S e dlnindlg g8
H5 Ayl QledeS Ol Gl e Sae
)‘ B Lol casS < 6)...4.“.0 oolazwl @‘9‘“‘“’ 9 JL‘)SJB‘_)‘MJ
e yid adilojle ;o Cadte Ol s (S 1 ool
» oj)l.c (YY) Sgld ) ouslive GDL‘“" QJS.Lo& Sgr2 9
b Jouilly aals Wlgs oo 4Bl Sgnge (2lgd 4225 o
SoSw Loyl (o 1) 6,15 aladle g ools ulial ) ans Sl
¢l oamliv 5 S Sldlhae (FA) WS gl e
059> dw ;o Wl o Saaw a5 Wil ools jlis alize
o el cely Soenw 3l oolainl ) all 5o ol
Qg o0 45 Wl (oo (& lanids Sledol E3ls 5 (6l sae
Y oS ol o @by plu lp 1, gl bl
Jelo ) e (o slo (9095 Tk b S
cHll g gl b hoe e sblsle o8,
Ol Wilgs oo S 3l oolizws] ¥ 0 co (6 S sl
(FO) a2 aulidl ) Swiy coaasS 5 sloi]

2

o Bl 50 b o G5 g (elosrl- gy Jolge
Jie Jlgj 9 (oS

5 slizk s, Jelse gy Glo il 2 odle
S0 gl o e ] 05 oo i bl ol o
Wiiwd olgid oS ol slassly 5l a8 elosxt slg3l
5 WG 56 s bs el p Legiis o2 Wil (o0
6 Sl (oo (ploizl e S Wl (2ole B e
3 i e ol o asly bl ansly Sy, ol 5l s
(floizl Ol g 3l gl o dled pals 5,0
(Y9 XA XR) &S gy |, i g3 s,

S0 §H Sl Ol pdi 9 ()10 2 2 90a8 W29

O blal )by saneds )l Sledlbl (g ls 1y gai aaleds
Sl sl oyl lagiog il os,8 ) e Jlg; g alyiisnS
b ly(glaST SlainS 4 M (YL )5 0 oS
FJud S Sy e g a4 b o ke Glin
e Slpa G e Glis colled (Ml cnl wsd oo
3 s eolaiwl b oS cl (g lawis Sledbl sl (6l
L'>’>‘9" bl ol o u"‘)}‘ oo Slos g Do oligS aladl>
5 &) Al asle (alby o Jyere jsb 4 liy ;23
s ol oodle (F) Gils ab ol o Skes
4 Mo S8 o 1y Jhgeed gl oz (25 (5500 g
ooy o s & lygeed gl (FY) il osls lid 568 5
S (glire aldbl> (ol asly o )ls i kS o5
Oy a5 wips o plid beaidly (ol (FY) ol gl 30
L3l oS (sl paacdlSls 51 (o Wil (o0 30 0 5 i
bls)l ol 5 el Slalllae ol Jie Jlgs 5 o095 0 (2
LY-YY Jlo o anllae G iges lgie 4 il 05,5 agli |,
Positron Emission s loppea 5l ool
albs] a5 ol 3l e 0 a5 ols s Tomography
5 Sdskel Ly gle SN e Wi VL plsid
Gl (S 3l gex nl el a8l ol o o (2
(F) 35 (o0 g yoalifl (6 lon S3sl5il

oolaiul lJ—‘:\Sw‘ 009 C)"a"’ O U"lu“"-’ LQQMJ



A .l odgy Sy g Dgdome YW u_)‘).ul.s ool az 31O
Sl es a5 wilools las b iagh S0 o Jlo Gleie
Gy @y 5o plesse wily ool Sy
b lsila 5l soliiul oS sbmyl (oSls LY
Cosi glp 5 Jlezms gl Gl 5 6 selS
Ao 0,90 3l Glo Jlo jo sl g gled o Sae
Wiy cpl 5o Jhe oSl 5l (S cwl as S 18
Listening and Communication )
~les ol e a5 el (Enhancement; LACE
(FYV) aod o &l gonaie S5Ls

axlge old Covgaze b g2 g0 Olllae (Jb> ol b
RURCTCH UL SN RICIRVIN T S PR LT BRECONS
JU ok 4 (GEUS g 2leid o Sles p gl Con S
ookl 5,90 s |l gl g, (puioren . Cand attice
| b dvalio ol ol s 0095 Ly calises Slalllae o
449.0..» w;o- L! uLa..JL?u Ju.....u.: ‘L}"‘ » 09>LC Q)L..u <* )‘9..@0
u.v..{bls |) @Lu 6J;AJW aS il ous ‘abu‘ Sgdore
ADO °
Vgore Sl cpl Wl iBY) o)y colis 5 ot &b
ol ALl ol porr 4y (6 g bl s ls Lasdly aibe
et 0diiS Co gl sla ows jl solaiul (ol jsbas
4 e 33 ¥le (sl bl )| slas,eal, 5ol
ol LGl oo g o)l sene e (Jie Iy
OA &Y ol onss ol 3l

S Az g Sy
J195 9 %65 3 O BLS,| gy 0 4 5550 Al () 5o
9 S 5o (gt sisdly OMSlae i g Jae
& o595y aS Wil ools lid pglas jebay Sl sla iagh
4 wilgs o aSh el laialles 3 wls s PSS s
395 e 35 Jis Jlgj sl dbal BB s ol S olse
Congyome o Sl jb Gl dlem 5l gousie sl panilSo
wile elaxmb Sl Jalse 5 jhe (g bl Olpds (o
aled s 2 L)l ol o eloizl slopl (S il

e ofiws 5l soliiwl a5 o sols ylas bl G o
e g didd oS de 0 VA B Coealy o |y oLl
Goe oS 3Ll eesl Sled (0 oo, ¥ g 4
as wilools las Slallas 51 (B iz o2 (Q0) Kigd
J ol baisy se |y a3lis g pdyllasl o lasl
5 A 098 09 wiile) Sjglgaie sla Cudgaze
b o pFams )l mle (ol o laslinl sla yge;]
Jie Jlyy 5l sxSan 0 ggile cals B o)l
(OY) Wil oo

Srew e Ol Jloims lis Slagss S bl a> ST
& s s Jie Jlg; s 28l (g3l cBlS
CotS Seungy haid Slalllas S5 .l 00y (Bl Slalllas
g &l 00,S )15 1) Saons 5l 36 s,y cudls 9 (S
(OY) Wl 03,55 oalive S5lis o Shee ) soniitons 236
Slaasl fle asile Saows ol sla (S5 5l ¢yl 5 ogdle
sols o Slee » (Release Time; RT) aceal b gy
Sl IS e 4 el oot aseie sl o 4 e
0351 0995s Jae Jlg5 b yeal3ll ay Mo 031 5y Sxas e
3579 S )5 diged e s Sl lo aloj S & 5l
OY) 3l

g o yi-

Sgte p &S Cewl 23lgs sl b, 5 (Sl Con
(OF DO) oyls 35 a3 colis o Sloe g olods (3l0,
A Cowl wiedon Gl ol 5l gl acgamme Jold Bg, oyl
abdls ey HlaS Sy aled (hiley sl oUly
Songe |y LS 1t g (5,8 Syl o pled g (2lgid
(2l ly sal> la 4l b cuS 5 o b Jiiee
> e pll (g3l ClilS | Saan 1 oolasnl wisle
5 LS Glaoje> (oS5 jek 4 5 it Sl ped
abasl> Ol i (Jlie Glgicdy ainS o Cogar |y oleads
S ol oledbl Jbsh g 0pd 4 sl
llgs ey eSSy il e a5 Jl> o waisS
(OA-F+) 5)ls 55 a3 et sbalasxe jo ,L&S S )0
DO BF V) il 055wl 3ls § olgis o Slee



S SaS bl cpl 5 ees S0 Wil oo eloix]
i) @l Yo e by S b sl bl s

Sllae .cosl (5558 DASae plo 5 2l3id Con i (250
CllS (Sroww il e lo o, coS S sy w a5

sla)Sal, wiils oo Wijln (o 2letd Cwms g (il
3heslaul ool ogdle Laims &l aseiles sl 55 mel>
5 Sibme Susdly ogias Aea wile ng la 5l
dly sl asly (Ahb s Jlisms o Al
SN) CetS g ame Wl 1) OMlae ol iidn 51 wilgs oo
i daa | olaell

sletzl g 63,8 Jolse (2 4 b lo (gl culed 5o
5 (o9 Cedw ( SN S (ODpass mhaw wile
Jie Jl53 5 ol o B o elair! bl Cots
Slalllas plnil g 5l slo 09, p 35505 S Az
5 dedan OMSlae b a4 Wiy oo siSu Shan e
ol WS eSS il gl (6 S e
@y iolys aBge 4 Mo 5 QlsideS pliRos;
oSl wms o W) 1) plells S0 coiS Luw
Jae Jls; 5l 6K 50 S5 o8l plie 4 Wl
S Jas

OB S g i

Slzhesilon ol g (b (sl oarunsd) Ul plel!
by Cewd agl melais o ool (55l ez 5 Sl
odl g (b g et i (giles oyl
il by Caws Aol iagh gy 2 Oyl 3l
Ao 80 & Lol gz

O 2555l (st odin gl 0005, Slolll asbld
IS @l i g oS sl p ol 5 (b eyl
Wy Cewd G 2l Glng 9

S @be
Sl ol Sljle L (8,1 e Bib 5l B ainy

U PR

&8lw Py
Bl 0 o, 465 e )l )latagh ol Baneny

B 5 o 03,8 a1, 15 ) ) 55 Ll 5 S5 lgrmi
WS § 0 s Wiy oo i olgideS g aS Wl esls
A2 ol Gae Yl ol sl
sloolainl oy 4y glsids ciseiles OMSlaw S0 (g5
olis Job Sladlas il 00,5 (5,155 sliss o ,Sles d9us
Iy Suogiml abadl> cdl wilyy o Soows 1 oolatul a5 wil ools
Ol g (Fo el als ( Suiy cudS dse b g aos ol
a8 Lyl s ls Jlgy il jo sdadlre i o eloda] ODolss
Jslug 5l oolaiwl a5 ail sols lis (6,18 gl Slgds pizeen
5 @led 28 eaililul 4 Wl e ol SeS
Sy90 40 bamdly (Jl> ) b aiS S jie danidlg el
S9ace j9am (Sles sl gy plo g 2lsd w250 ]
b a8y cpl oyl i oldlas 4 5l gl a8lis
S g3ld slo gl g9 50 oglas 5 il el (Ses
bl sle L) badllas 5550 slo Comex o plsndeS

Jls5 5 955, bLI) ate) 50 S92 g0 Slalllas iy
GL»JW‘_;‘)J U digod p> 5 009 e oligS Jhe
@bl la gy 9 bylpl 5o gel (rimren Ll
O oliws g bl alio (ool ST g glaidinS
3hsaalyd az ST sjle (oo Jlpde | galr o gex
Gl pilSo Lol o)l 0929 Jie g3 b pladinS bLS)|
“Slsy e g e ekt Al ST b
a8l o8 g Sgusme aled b jeie b olerd Cuuy aile
Glise slo g, oS 5 oLl 4 1S g canl ol e
aisle ‘SCLQ.'.}‘ 9 60).9 J.cb.c ol 0 wlof ‘Sum‘ﬁ)
5o Lol cansl asls e Lol cpl jo asly oo 5
Pl oaiS gy (S ok b gk Sl sk
o by b Sl ol 2 sl el sls tass,
b s 3505 S sy slo 090 5 S g
2 eled sisrilyy DMk g oleidinS Daealy ol
3 oolaiwl gl pbg, (gyies 8o L Jae lg;
L mls s dwglae oSl (Ml pisu 5l g s5lis
il (ol ) Sl masilo (o) 2 eizen S (oo o] 3
Sl Jolse 5 ol sloan] B Ghe g sl Dl s



)2

O Z——n |

Tavanai E, Mohammadkhani G. Role of
antioxidants in prevention of age-related hearing
loss: a review of literature. Eur Arch
Otorhinolaryngol 2017; 274(4): 1821-1834.

Lee KY. Pathophysiology of age-related hearing
loss (peripheral and central). Korean J Audiol 2013;
17(2): 45-49.

Panza F, Lozupone M, Sardone R, Battista P, et al.
Sensorial frailty: age-related hearing loss and the
risk of cognitive impairment and dementia in later
life. Ther Adv Chronic Dis 2019; 10:
2040622318811000.

Li P, Pang K, Zhang R, Zhang L, Xie H. Prevalence
and risk factors of hearing loss among the middle-
aged and older population in China: a systematic
review and meta-analysis. Eur Arch Oto-Rhino-
Laryngol 2023; 280(11): 4723-4737.

Lin FR, Ferrucci L, Metter EJ, An Y, et al. Hearing
loss and cognition in the Baltimore Longitudinal
Study of Aging. Neuropsychology 2011; 25(6): 763-
770.

Loughrey DG, Kelly ME, Kelley GA, Brennan S,
Lawlor BA. Association of Age-Related Hearing
Loss with  Cognitive  Function, Cognitive
Impairment, and Dementia: A Systematic Review
and Meta-analysis. JAMA Otolaryngol Head Neck
Surg 2018; 144(2): 115-126.

Meybodian M, Sohrabpour S. The screening of
hearing and the common deafness gene in the
elderly in Iran. Pakistan J Med Health Sci. 2021;
15(3): 980-983.

Tavanai E, Rahimi V, Khalili ME, Falahzadeh S, et
al. Age-related hearing loss: An updated and
comprehensive review of the interventions. Iranian
J Basic Med Sci 2024; 27(3): 256-269.

Fuller-Thomson E, Nowaczynski A, MacNeil A.
The Association Between Hearing Impairment,
Vision Impairment, Dual Sensory Impairment, and
Serious Cognitive Impairment: Findings from a
Population-Based Study of 5.4 million Older Adults.
J Alzheimers Dis Rep 2022; 6(1): 211-222.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

&bw

Hu W, Wang Y, Wang W, Zhang X, et al.
Association of Visual, Hearing, and Dual Sensory
Impairment with Incident Dementia. Front Aging
Neurosci 2022; 14: 872967.

Jafari Z, Kolb BE, Mohajerani MH. Age-related
hearing loss and tinnitus, dementia risk, and auditory
amplification outcomes. Ageing Res Rev 2019; 56:
100963.

Lad M, Sedley W, Griffiths TD. Sensory loss and
risk of dementia. Neuroscientist 2024; 30(2): 247-
259.

Chern A, Golub JS. Age-related Hearing Loss and
Dementia. Alzheimer Dis Assoc Disord 2019; 33(3):
285-290.

Golding M, Taylor A, Cupples L, Mitchell P. Odds
of demonstrating auditory processing abnormality in
the average older adult: The Blue Mountains
Hearing Study. Ear Hear 2006; 27(2): 129-138.

Haggstrom J, Hederstierna C, Rosenhall U, Ostberg
P, Idrizbegovic E. Prognostic Value of a Test of
Central Auditory Function in Conversion from Mild
Cognitive Impairment to Dementia. Audiol
Neurootol 2020; 25(5): 276-282.

Strouse AL, Hall JW, 3rd, Burger MC. Central
auditory processing in Alzheimer's disease. Ear
Hear 1995; 16(2): 230-238.

Curhan SG, Willett WC, Grodstein F, Curhan GC.
Longitudinal study of hearing loss and subjective
cognitive function decline in men. Alzheimer's
Dement. 2019; 15(4): 525-533.

Fritze T, Teipel S, Ovari A, Kilimann 1, et al.
Hearing Impairment Affects Dementia Incidence.
An Analysis Based on Longitudinal Health Claims
Data in Germany. PLoS One. 2016; 11(7):
e0156876.

Golub JS, Brickman AM, Ciarleglio AJ, Schupf N,
Luchsinger JA. Association of Subclinical Hearing
Loss with Cognitive Performance. JAMA
Otolaryngol Head Neck Surg 2020; 146(1): 57-67.

Kim SY, Lim JS, Kong IG, Choi HG. Hearing
impairment and the risk of neurodegenerative



21.

22.

23.

24.

25.

26.

217.

28.

29.

dementia: A longitudinal follow-up study using a
national sample cohort. Sci Rep. 2018; 8(1):15266.

Swords GM, Nguyen LT, Mudar RA, Llano DA.
Auditory system dysfunction in Alzheimer disease
and its prodromal states: A review. Ageing Res Rev.
2018; 44: 49-59.

Edwards JD, Lister JJ, Elias MN, Tetlow AM, et al.
Auditory processing of older adults with probable
mild cognitive impairment. J Speech Lang Hear Res
2017; 60(5): 1427-1435.

Gates GA, Anderson ML, McCurry SM, Feeney
MP, Larson EB. Central auditory dysfunction as a
harbinger of Alzheimer dementia. Arch Otolaryngol
Head Neck Surg. 2011; 137(4): 390-395.

Idrizbegovic E, Hederstierna C, Dahlquist M,
Rosenhall U. Short-term longitudinal study of
central auditory function in Alzheimer's disease and
mild cognitive impairment. Dement Geriatr Cogn
Dis Extra. 2013; 3(1): 468-471.

Jalaei B, Valadbeigi A, Panahi R, Nahrani MH, et
al. Central Auditory Processing Tests as Diagnostic
Tools for the Early Identification of Elderly
Individuals with Mild Cognitive Impairment. J
Audiol Otol. 2019; 23(2): 83-88.

Lau K, Dimitriadis PA, Mitchell C, Martyn-St-
James M, et al. Age-related hearing loss and mild
cognitive impairment: a meta-analysis and
systematic review of population-based studies. J
Laryngol Otol 2022; 136(2): 103-118.

Davies HR, Cadar D, Herbert A, Orrell M, Steptoe
A. Hearing Impairment and Incident Dementia:
Findings from the English Longitudinal Study of
Ageing. J Am Geriatr Soc. 2017; 65(9): 2074-2081.

Haggstrom J, Rosenhall U, Hederstierna C, Ostberg
P, Idrizbegovic E. A longitudinal study of peripheral
and central auditory function in Alzheimer’s disease
and in mild cognitive impairment. Dement Geriatr
Cogn Dis Extra. 2019; 8(3): 393-401.

Lin FR, Metter EJ, O'Brien RJ, Resnick SM, et al.
Hearing loss and incident dementia. Arch Neurol.
2011; 68(2): 214-220.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Jayakody DMP, Friedland PL, Martins RN, Sohrabi
HR. Impact of Aging on the Auditory System and
Related Cognitive Functions: A Narrative Review.
Front Neurosci. 2018; 12: 125.

Idrizbegovic E, Hederstierna C, Dahlquist M,
Kémpfe Nordstrom C, et al. Central auditory
function in early Alzheimer's disease and in mild
cognitive impairment. Age Ageing. 2011; 40(2):
249-254,

Nixon G, Sarant JZ, Tomlin D, Dowell R. The
relationship between peripheral hearing loss and
higher order listening function on cognition in older
Australians. Int J Audiol 2019; 58(12): 933-944.

Utoomprurkporn N, Hardy CJD, Stott J, Costafreda
SG, et al. "The Dichotic Digit Test" as an Index
Indicator for Hearing Problem in Dementia:
Systematic Review and Meta-Analysis. J Am Acad
Audiol 2020; 31(9): 646-655.

Howe AS, Bani-Fatemi A, De Luca V. The clinical
utility of the auditory P300 latency subcomponent
event-related potential in preclinical diagnosis of
patients with mild cognitive impairment and
Alzheimer’s disease. Brain Cogn 2014; 86: 64-74.

Mohamed M, Mohamed N, Kim JG. P300 Latency
with Memory Performance: A Promising Biomarker
for Preclinical Stages of Alzheimer’s Disease.
Biosensors. 2024; 14(12): 616.

Griffiths TD, Lad M, Kumar S, Holmes E, et al.
How can hearing loss cause dementia? Neuron
2020; 108(3): 401-412.

Armstrong NM, An Y, Doshi J, Erus G, et al.
Association of midlife hearing impairment with late-
life temporal lobe volume loss. JAMA
otolaryngology—head & neck surgery. 2019; 145(9):
794-802.

Cao X, Liu Q, Liu J, Yang B, Zhou J. The impact of
hearing loss on cognitive impairment: the mediating
role of depressive symptoms and the moderating
role of social relationships. Front Public Health
2023; 11: 11497609.

Castiglione A, Benatti A, Velardita C, Favaro D, et
al. Aging, cognitive decline and hearing loss: effects
of auditory rehabilitation and training with hearing



A

N

40.

45,

46.

47.

48.

aids and cochlear implants on cognitive function and
depression among older adults. Audiol Neurotol
2016; 21(Suppl. 1): 21-28.

Conceicdo Santos de Oliveira D, Gomes-Filho IS,
Araljo EM, Xavier Ramos MdS, et al. Association
between hearing loss and cognitive decline in the
elderly: A systematic review with meta-analysis
study. Plos One. 2023; 18(11): e0288099.

. Ford AH, Hankey GJ, Yeap BB, Golledge J, et al.

Hearing loss and the risk of dementia in later life.
Maturitas 2018; 112: 1-11.

. Fortunato S, Forli F, Guglielmi V, De Corso E, et al.

A review of new insights on the association between
hearing loss and cognitive decline in ageing. Acta
Otorhinolaryngol Ital 2016; 36(3): 155-166.

. Glick HA, Sharma A. Cortical Neuroplasticity and

Cognitive Function in Early-Stage, Mild-Moderate
Hearing Loss: Evidence of Neurocognitive Benefit
from Hearing Aid Use. Front Neurosci. 2020; 14:
93.

. Heywood R, Gao Q, Nyunt MSZ, Feng L, et al.

Hearing loss and risk of mild cognitive impairment
and dementia: findings from the Singapore
longitudinal ageing study. Dement Geriatr Cogn
Disord 2017; 43(5-6): 259-268.

Jayakody DM, Friedland PL, Eikelboom RH,
Martins RN, Sohrabi HR. A novel study on
association between untreated hearing loss and
cognitive functions of older adults: baseline non-
verbal cognitive  assessment  results.  Clin
Otolaryngol 2018; 43(1): 182-191.

Brewster KK, Hu M-C, Zilcha-Mano S, Stein A, et
al. Age-related hearing loss, late-life depression, and
risk for incident dementia in older adults. J Gerontol
A Biol Sci Med Sci. 2021; 76(5): 827-834.

Thomson RS, Auduong P, Miller AT, Gurgel RK.
Hearing loss as a risk factor for dementia: A
systematic  review.  Laryngoscope  Investig
Otolaryngol 2017; 2(2): 69-79.

Tai C-J, Tseng T-G, Hsiao Y-H, Kuo T-A, et al.
Effects of hearing impairment and hearing aid use
on the incidence of cognitive impairment among
community-dwelling older adults: evidence from

49.

50.

51.

52.

53.

54.

55.

56.

57.

\-f

the Taiwan Longitudinal Study on Aging (TLSA).
BMC geriatrics 2021; 21: 1-10.

Acar B, Yurekli MF, Babademez MA, Karabulut H,
Karasen RM. Effects of hearing aids on cognitive
functions and depressive signs in elderly people.
Arch Gerontol Geriatr 2011; 52(3): 250-252.

Amieva H, Ouvrard C, Giulioli C, Meillon C, et al.
Self-reported hearing loss, hearing aids, and
cognitive decline in elderly adults: a 25-year study.
J Am Geriatr Soc 2015; 63(10): 2099-20104.

Mahmoudi E, Basu T, Langa K, McKee MM, et al.
Can hearing aids delay time to diagnosis of
dementia, depression, or falls in older adults? J Am
Geriatr Soc 2019; 67(11): 2362-2369.

Dawes P, Cruickshanks KJ, Fischer ME, Klein BE,
et al. Hearing-aid use and long-term health
outcomes: Hearing handicap, mental health, social
engagement, cognitive function, physical health,
and mortality. Int J Audiol 2015; 54(11): 838-844.

Dillard LK, Pinto A, Mueller KD, Schubert CR, et
al. Associations of hearing loss and hearing aid use
with cognition, health-related quality of life, and
depressive symptoms. J Aging Health. 2023; 35(7-
8): 455-465.

Laird EC, Bennett RJ, Barr CM, Bryant CA.
Experiences of hearing loss and audiological
rehabilitation for older adults with comorbid
psychological symptoms: A qualitative study. Am J
Audiol 2020; 29(4): 809-824.

Maharani A, Dawes P, Nazroo J, Tampubolon G, et
al. Longitudinal relationship between hearing aid
use and cognitive function in older Americans. J Am
Geriatr Soc 2018; 66(6): 1130-1136.

Sugiura S, Nishita Y, Uchida Y, Shimono M, et al.
Longitudinal associations between hearing aid usage
and cognition in community-dwelling Japanese
older adults with moderate hearing loss. PloS One.
2021; 16(10): e0258520.

Karawani H, Jenkins K, Anderson S. Neural
plasticity induced by hearing aid use. Front Aging
Neurosci 2022; 14: 884917.



58.

59.

60.

61.

62.

63.

64.

65.

Atef RZ, Michalowsky B, Raedke A, Platen M, et
al. Impact of hearing aids on progression of
cognitive decline, depression, and quality of life
among people with cognitive impairment and
dementia. J Alzheimer's Dis 2023; 92(2): 629-638.

Yang Z, Ni J, Teng Y, Su M, et al. Effect of hearing
aids on cognitive functions in middle-aged and older
adults with hearing loss: A systematic review and
meta-analysis. Front Aging Neurosci 2022; 14:
1017882.

Dawes P, Emsley R, Cruickshanks KJ, Moore DR,
et al. Hearing loss and cognition: the role of hearing
AIDS, social isolation and depression. PloS One.
2015; 10(3): e0119616.

Ghiringhelli R, lorio MCM. Hearing aids and
recovery times: a study according to cognitive
status. Braz J Otorhinolaryngol 2013; 79(2): 177-84.

Curhan SG, Willett WC, Grodstein F, Curhan GC.
Longitudinal study of self-reported hearing loss and
subjective cognitive function decline in women.
Alzheimer's dement 2019; 16(4): 610-620.

Henshaw H, Ferguson M, editors. Assessing the
benefits of auditory training to real-world listening:
identifying appropriate and sensitive outcomes.
Proceedings of the International Symposium on
Auditory and Audiological Research; 2013.

Ferguson MA, Henshaw H, Clark DP, Moore DR .
Benefits of phoneme discrimination training in a
randomized controlled trial of 50-to 74-year-olds
with mild hearing loss. Ear Hear 2014; 35(4): e110-
e21.

Krishnamurti S, Tingle D, Bannon H, Armstrong M.
Role of auditory training in intervention of
individuals with cognitive decline and hearing
impairment. Perspectives on Gerontology 2015;
20(2): 58-64.

66.

67.

68.

69.

70.

71.

Mamo SK, Nirmalasari O, Nieman CL, McNabney
MK, et al. Hearing care intervention for persons
with dementia: a pilot study .Am J Geriatr
Psychiatry 2017; 25(1): 91-101.

Reis M, McMahon CM, Tavora-Vieira D, Humburg
P, Boisvert |. Effectiveness of computer-based
auditory training for adult cochlear implant users: A
randomized crossover study. Trends Hear 2021; 25:
23312165211025938.

Saunders GH, Smith SL, Chisolm TH, Frederick
MT, et al. A randomized control trial:
Supplementing hearing aid use with listening and
communication enhancement (LACE) auditory
training. Ear hear 2016; 37(4): 381-396.

Frost E, Porat T, Malhotra P, Picinali L. A novel
auditory-cognitive training app for delaying or
preventing the onset of dementia: participatory
design with stakeholders. JMIR Hum Factors 2020;
7(3): €19880.

Lawrence BJ, Jayakody DM, Henshaw H, Ferguson
MA, et al. Auditory and cognitive training for
cognition in adults with hearing loss: A systematic
review and meta-analysis. Trends Hear 2018; 22:
2331216518792096.

Yusof Y, Mukari SZS, Dzulkifli MA, Chellapan K,
et al. Efficacy of a newly developed auditory-
cognitive training system on speech recognition,
central auditory processing and cognitive ability
among older adults with normal cognition and with
neurocognitive impairment. Geriatr Gerontol Int
2019; 19(8): 768-773.



