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(Abstract)
Treatment outcomes of geriatric patients would depend on forming as well as maintaining the relationships with
therapists, caregivers, and family members. Empathy of the patients have a critical impact on quality of the
relationships. Empathy deficits in neurodegenerative dementias, such as frontotemporal dementia, Alzheimer’s
disease, and Parkinson’s disease, aggravate the burden of the therapists and caregivers. This brief paper reviewed

current findings regarding methods of measuring empathy, pathological and/or aging impact on empathy, and
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its neural mechanisms. It was especially suggested that informant-rated empathy measurement should be

considered rather than self-rated one when evaluating empathy changes in dementia patients. It was also

discussed that research on pathological aging of empathy would be helpful in treating and/or coping with

dementia patients because most of them were associated with the empathy deficits.
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ol gk gl Aol 718 Y vk
FHE =73 F/E & e 9L o2
(Singer & Lamm, 2009). &% 58& vz

T"i‘

o8 AZ & F 7 718 FHE T
7% sh=H, olEe A FZ(cognitive
empathy)# A2 F7H(affective empathy)©]th
(Cox, Uddin, Di Martino, Castellanos, Milham,
& Kelly, 2012). BAZ 37 EFIY AA
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ol whd, QX F7e ElQlel BHS ofs
st FgEe 58S 71 7lckPark, 2012).
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(Shamay-Tsoory, 2009).

tol7t Eo] A9 Fxb7]e] Holgd ditt
F7F 3 sEHe TAE Holed, ol B
HZQ &oltkBeadle & De La Vega, 2019,
Uzefovsky & Knafo-Noam, 2017; Yang &
Banissy, 2016). & EW, ¥7 A4*(Empathy
Quotient, EQ) AEAE o]&3}o] Hdy =2l

A]
Ads ez &3 s89e Hlag 23,

700 =91 Hee] Q1AH FFho] 200 A
d Jert 44 o w@e 3ol th(Bailey
& Henry, 2008). 9A whel WA A
(Interpersonal Reactivity Index, IRD)Z 1% 4
I AAH IS FBYS Brd=
=159 1A T v 2o ERY
o @& Ao =2 YENtH(Beadle, Paradiso,
Kovach, Polgreen, Denburg, & Tranel, 2012).
aey =3 As AAHeoR AsdEA

Aoztal Qe =159 FAMA 37 T8
A AdEZ Hlud of o 3 FFES R
ol7|% AR HIZEAY H £ FES B
ol AFE BHAth 4E W, =59 A
M7 F7re] FLeolErY ¢ Yrhe AT 4

o
=
%= Q3(Phillips, MacLean, & Allen, 2002),

wolgo] Feolsnn AN 2 ANA B
7Y A7 BF o #oe dFETE
(O’Brien, Konrath, Grithn, & Hagen), &
#9937 59 BT wa09 A7t =
AU e ATdnE 9

(Ze, Thoma, &
Suchan, 2014). = ©]¢} Z& Aolst A5 2
HE5o oshd, A I B

uetA] ZE =AY Rt B

oA Q¥ ATAEL A4F 2

- 86 -



=3 Y #E 5 A9 o A%
S 7dxstal dth(Bailey, Ebner, &
Stine-Morrow, 2021; Park, 2018).
AHES ERIFY W
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De La Vega, 2019). & A< Fukz|of] <o}A
UF IFAEL WSS ek e A
ol Aste=dl, T3 582 18 < (caregiver)

Ao BAANA w9 FLoF VeS¢
T 599

_Sl-ﬂoﬂm

AL Ao A
(prodrome)1d], o] <2 7oy 7HH
< A e AFEEHRS BA A FA
g PFo] AF UeA Eth(Desmarais,
Lanctot, Masellis, Black, & Herrmann, 2018).
Ao g AR AFALoRE B3
Q1 o] AT Wt oje} EE5S Zﬂ%sﬂ
of gtth= F wjo HldAE A
& FAE AYA Hed, AEAE SR
W29 60% AN EQtolvt & of7t
UEePATHCheng, 2017). 53] x|wjgate] F7t
Y e Ao B AMH BAE
skl A1717] wjzell o] AAA HTHHsieh,

Ir

Irish, Daveson, Hodges, & Piguet, 2013;
Martinez, Multani, Anor, Misquitta, Tang-Wai,
Keren et al., 2018).

Avjeh e WYY w3 An gde =
-

A=Y T S W % 1 74 9
AZBA A B AN FHL g

PD), AF=F9 X|vll(frontotemporal dementia,
FID)¢} #2 AAEHY AdgS &1 e
Fo]A 3 AtH(Desmarais et al, 2018; Pick,
Kleinbub, Mannarini, & Palmieri, 2019). ©]ol
23| X= FID, AD ¥ PDE TAISZ W

4 w3} BAS A1 Yt =95S Yoz
ool B ATE s AT,
53] 3218 37 w8 A4 Qe AP
4 A4S AR e FF AT 123
oF @ B7 F7 WY BAS 34 59
E4E Hole =5 A% A2 AY A
o FE aFelol s =o et

7 599 HyH w3E AuE o &
|51 e 3 s8Y 34 =7 W5
t}eFslth  (Maresca, Maggio, Latella, Naro,
Portaro, & Calabro, 2020). EoA= 1 5
T AN 7P dE 2ola e tidl
W34 AFIRDE o83t Q1AH I
AN 37 BFE S d7EHREs T
Aoz W I3 =3le] FFEs MNAA

CHIlgunaite, Giromini, & Di Girolamo, 2017,
Neumann, Chan, Boyle,
2015).

RI= JAH I A4 34 =

Wang, & Westbury,
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F7HE AXE g8 SAse Hrol
FHA A T ARE Bl #HS
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AFdd SF99 <=*H(brain atrophy, >
5oz s B XWEFID)= d5 F
g oy o] FH A4 FY

£42 sole o]dd Yeke] Au}2lOlney,

O:

Spina, & Miller, 2017), FTD $#}50] Hol&=
Fo¥ 4L T 599 Z3o|tLough,
Kipps, Treise, Watson, Blair, & Hodges, 2006).
FID $4h 53] Ab8l4 wigto] ofuja 3%
o Ehele] YES elgahA Bsha m A

ERE ARES I 28-S Adke Aol 7}

5 5}THPick et al., 2019).

FID #A452 RIZ 343 ZAH F7tol
AAH T He BF A4 =9 1)
¢~ e Hol(Lough et al, 2006), AD
HIZ 8t o8 Auj@AErnd 7 7HA] &
80 2% 1 £450o] thDermody,

Wong, Ahmed, Piguet, & Irish, 2016; Oliver,

Mitchell, Dziobek, MacKinley, Coleman, Rankin,

& Finger, 2015; Rankin, Gorno-Tempini,

Allison, Stanley, Glenn, Weiner, & Miller, 2006;

Rankin, Kramer, & Miller, 2005). AWtz o2

FID 345 o 3 d75e A4% =
JERT AAF 5 AMH 33 58] BF

O &5 ATkl B g th(<Table 1> 3.

& L

o

d=3tolwH(AD)S AviE fdste /M
&g Agolrt. 1 412 AISHA FHEHA
A, el ofdZolE wHo] A
ol Md vt FYASA deda =
Bhf e o] glitstE Qe 71 w3
A7 s AHE fFEsto] ATt B
oA He Zow d#Ail SithMuralidar,

Ambi, Sekaran, Thirumalai, & Palaniappan,
2020). 53] 794 W2 w4 gzl AA
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(Sturm, Yokoyama, Seeley, Kramer, Miller, &
Rankin, 2013). AD 4= tjHo = 3= 4
TEAA =S EHE 7HdoY 71

)
o] BAte] I TS BANAS W AR
w=eloll vE) XA 2 HMFH F 5o
B EEE Ao UeA|T(<Table 2>
Fx), ANA T THY gae dAH F
g ol we) AFos A
%o o7 yehta 9l thBartochowski,

Gatla, Khoury, Al-Dahhak, & Grossberg, 2018;
Demichelis, Coundouris,
2020; Fischer,
de Campos, & Mograbi, 2019). °]9} & <
g wABAI AN B 5HS 22
A AFIME ebsit
(Nash, Henry, Mcdonald, Martin, Brodaty, &
Peek-O’Leary, 2007). = AD 3x}¢} FID &

Grainger, & Henry,

Landeira-Fernandez, Sollero

2 PR

]
o ¥ FYe FIDE A9® &xo 37
s8Ry o =349 2o g U THDodich,
Cerami, Crespi, Canessa, Lettieri, Iannaccone et
al., 2016).

(Table 2) ¥=35t0|HE olof S S=of oot F2 A7

2712} Mean age | wf AA} IRI Ratin
Source v & _ © . 8 A3
N (SD) HaH4 A
273 =917 HluEtySs
Rankin et al. o
2005) 16 75.6 (9.7) MMSE 22.6 e}l uf QIx]F 2D AHAMZH FZ
Ay 25 2ol gl
Nash et al. _
20 79.3 (7.2) MMSE 24.6 3=} AR A Tz @l &4
(2007)
Fernandez- P EREE LR
Duque et al. 8 61.7 (6.6) MMSE 25.6 ol otz e el
go] 2% &4
(2010)
Narme et al. oA W AMNAH T 5
13 74.5 (8.3) MMSE 23.6 ol oz oeri e e
(2013a) Ho] BT &4
Sturm et al.
64 64.4 (11.3) MMSE 20.7 EfSl AXH 3 o] &4
(2013)
Dermody et al. —
25 66.1 (8.0) FRS 0.3 E}Ql AAA T2 T &4

(2016)

= Mean agedl| A9 @& yeard. X|j A} HF A G0 4] MMSEE Mini-Mental State Examination, FRS

+ Fronto-temporal dementia Rating Scale, 18] 31 CDR- Clinical Dementia Rating$.
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3. oZl=E ZHYA] @t A7A3 T QltiSchwartz
& Pell, 2017). &3 p}30]& FAl(the theory
AD T E3F AAWHA Aol 97lE of mind test)S o] &3t AXF ¥ TEHS
HPED)S SA e TuwA FHo A A3 AFES Ihsle] tE Wjor =
2 A3l &5 9 A 7edd AdS Ho] A oY /A AFES THHOE AuE
= Z3lo|th(Ascherio & Schwarzschild, 2016).  HWEMEA Ao o5, PD A= UAAF
PD 3AE9 F7 TEHS AHE JA4EL  F THAAA gA& AFS Hole whd A
ARt ARSS HAlstal QIth(<Table 3> F 2 37 THolAM e 14T =A5H Aolrt
Z). 4 PD A9 7HH<Qle] dxte] Iz ®¥E gltta & 4 JtH(Coundouris, Adams,
sEE YD AN AAF T & , 2020).
sHoY AMAE ¥ 58 BT &4" A AF7HA e 33 58 #d AFEH
© 2 el th(Narme, Mouras, Roussel, Dury, &5 FTHACE siMs|d, A4 37 &
Krystkowiak, & Godefroy, 2013b). Z1&{1} PD &2 FID, AD % PD ¥xA5 ZF ZuHHo
2L 222 A RIE ol&3te] #HAle] 37 2 &35 de o= Hole HhH ADS}
8S FAHIEE g wol= AAH T PD FAEY FAH I TEHLS HdUFo
82 SAEAA v ZXF T vy 2 9 &40l IS el WA gtk
2 HEHY e AHdge d7EAY4E v o9 22 Jtede FF WEEY T 4
(Schmidt, Paschen, Deuschl, & Witt, 2017). Al  FWHE o]&3lo] AZFE 7[X7F =ria
o7t PD #AE A% =97 HusiEs  Alsdth
o JAAA D HAXMH F T BT a7t
(Table 3) TZI&Y olo| 32 S=of &t £ 7
Source 271 A Mean age 7}] uf AA} IRI Riiting Az
oY) (8D Had4 A
N L. o1x| 7 W ANH 2 =
arme et 4 23 628 (12.2)  Not available B}l 14 % AN I3 S
(2013b) o] B &4
Schmidt et al. B
75 64.1 (8.2) MMSE 28.6 2l XA T =Yk &4
(2017)
AFE = vlaFHGS
Schwartz & Pell ~
2017 17 64.7 (6.8) Not available sz} o QXA =L AAMZAH F7+
e A 2% Aolh 918

7= Mean ageol| 2] ©9+=

yeard). vl A} Bt

o] 4] MMSE+ Mini-Mental State Examination$J.
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. 33 539 ¥ 3o tid
A7 714

o 7AE B TH o= B
52 FAH7] ZuHEE kst
Th(Bartochowski et al., 2018). <l
© ERISH #ANA A4S
A 5= A (amygdala), A17d5H:-
(hypothalamus), %! <o} 3] (orbitofrontal
cortex, OFC) SollA Al&3ta A5 oz A
gete T AXH Aol fEE THDecety,
2010). °]olA W& ¢ BUS HAAdF 94
(medial and ventromedial prefrontal cortex,
VMPFQ), &5F-F4 9% 5 (temporo-parietal
junction, TPJ) SolAE ElQle] AXE o]s)a}
< 71A7F AEstal, vkl ERRIY Al
& A FEkaL ALl S FAle
7] 918 A BRE Aste rebHT I
A3} wje]& AA5F 1 F(dorsolateral prefrontal
cortex, DLPFC), 3|23} A I-Z(subcortical
limbic structure) SollA] BA FFo] o]Fo|z
o 34ES Eudode AselA &3ty
= WA AR MEAIE A5 W 94

= 1 v’o

N > ol
2 o M ol
=l

o2

[

¢

(anterior cingulate cortex, ACC)= H]i’é‘]—oi o
% /4 3 (medial cingulate cortex), IS
%(anterior insula) ¢ RAOZE IHA|I QY
13}(Bzdok, Schilbach, Vogeley, Schneider, Laird,
Langner, & Eickhoff, 2012; Fan, Duncan, de
Greck, & Northoff, 2011).
AAH B ANH Bl FAE B
Bolx Nz ge o geo
A% Fpe WEe A

e
=
anterior midcingulate cortex)@} Aol Eal,

4X4

oft
N
N
rlo

SR AS HEQY #
A4 o] A TH(Cerami, Dodich, Canessa, Crespi,
2014; Leigh, Oishi,
Hsu, Lindquist, Gottesman, Jarso et al., 2013).
I 3= A5 3S(inferior frontal gyrus)7} <
A AMZF F7 S EAE Hold,

Tannaccone, Corbo et al.,

A 3](ventromedial frontal gyrus)7}
BEH A Fevr FAE EQlt
(Shamay-Tsoory, Aharon-Peretz, & Perry, 2009).
a8y aRkre] M
o EF #ojsle Zo® IHAIL UthFan
2011). Hto] WEE Aol wp=w,

AMH Foe F2 AE 79 AA(mirror

=g F A 3

et al.,

neuron system)’} 12|31l 1X|F F7+E 3=
4 2-%(inferior parietal lobule)o] ##H A
o2 4#Aal th(Fortier, Besnard, &

Allain, 2018).

Hol7k 501245 ¥7 % wad o

3o 23k gele] A 29 AFNS HolZT
7 59 RIZ ZAHIWA 75H 2 3
Z7 ¥ AL #9331 F Ad, 3, 2+
o] A dg=e mlwstych 1 An T
HAee 98 7k g8 2aged, 35
YEd ACCY BAE F2% A 72
E]’. O]—%E1 %171:1—% '(I')TE—S]'"E Z]—{g-% ‘%a—s}%
949 HES A} s

=2t ME gE
2 UERJtHChen, Chen, Decety, & Cheng,
2014).

¥ G A=l w2,

S

¢ DLPFC 9
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pu

A mx FHE dAFHoR FE
= Aol #o3sta 3l=ul(Kalbe, Schlegel,
Sack, Nowak, Dafotakis, Bangard et al., 2010),
=3p7b 318d 3¢ DLPEC Yol ZA7}
Y 8t (Moran, Jolly, & Mitchell, 2012). 53]

By w3yl Ao a9k 2 AV}

ofs
fre rlo
>,\l
ofs

¢ Aztsit}h PD 2] A$- QX FH ¢ 24/\1
A Fzhel 228 715S GEle ¥ 99

l
o] 45 o] 9l THBurton, McKeith, Burn,
Williams, & O’Brien, 2004). FIDU} AD$} 2
< B4 =3t 4 sad #dd A
A A 27 A s =) (Christidi,
Migliaccio, Santamaria-Garcia,
Trojsi, 2018), dl & =9, FIDY 1A 4 ¥
i #dd ﬂ%ﬁﬁl‘i—‘i}xﬁ* TEE VMPFC,
DLPFC, VLPFC, OFC, TPJ -5(Adenzato,

Cavallo, & Enrici, 2010), AD9] 21=x 34
Zra BEE AR Lx2e A4S

Santangelo, &

5 -(superior temporal sulcus, STS), &=

A} 3] Z

2 = N ol

A (posterior cingulate cortex), A %4
(precuneus) & (Poletti, Enrici, & Adenzato,
2012), 1¥]3 ADS #§ ACCE X33}
i 7] A(cingulate cortex) FHo] T
o ZE AHA JFe Ik FR=
7153 9)th(Avila-Villanueva, Gomez-Ramirez,

Avila, & Fernandez-Blazquez, 2021).

of

olr
o

7

é

Tol B2 AMA TS HAHNAS We
ADS} FID $21e] Az F3to] &40
Ath= A7 e AR, 82 Aa27h 2
Z|R3 WAoo s A T BASE

wols FID 87 oiit d7se) dw 4w
W AAA Fhe] &S B THWright,
Grainger, Coundouris, & Henry, 2021). &= AD
o PD &AL tide] ATl e 4ol B
1A PE= AL Bgon] ADS FID 3
Zpo] A g}olo] 3zl 7S HAS = W)
HE ol &S wels BAMF TR A
A g9 &4 A= o A3 derg
(Wright, Grainger, Coundouris, & Henry, 2021).
ol BAe] B+ Efolo] WA Wol

2 222 PASE WHEG T3 TE
_%

£ d WisHA SAse WHAS AXbEE
= Zlojt

olglgt M ENE Anf =I5S e
2 Y =35 Hrlete dFdxe 4
o] TS ERlo] B s BFFL
2 A9 Fav dom, o yoprt dq5H
53 R oflel AEF 24, 217389
34 T oY s A 18 davt
ATkl o] AW THBeadle & De La Vega, 2019).
o= AEAY} Y] #Ale aRHS A
29w 71E2HY aige Ao daiM=

AE7hEe o] dAstal itk 1 AL
AstAl FA=ojoF AT A5l & 5§
stEA XE BYE FAHOZ YEUA
H t}(Fuertes, Toporovsky, Reyes, & Osborne,
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2017). &34 X7 #AY FAY A4
A ZAHERE oyl #Ate] BT A
A 98-S ¥h=d|(Calvo, Palmieri, Marinelli,
Bianco, & Kleinbub, 2014), X|wjo} 2o AH
o W& 3 99 FE= 1 /AU
of Aozt 2 & Aok Wby XsA=
olal A x=RIA EES AFse 1T
oy /IEER F23 AFAAF ) A}

A vete 37 4ol gEd me

rlo

ok Mo oftf
£ i ox

2,
)

ro  Jm
ox

1>

et al., 2018).

ABAE B2 AFol} 7 BE 84
o ofm o] £4Ee] YT E ofn ¥
& & nEH YEA @ A4 TR
5% gAoe 2% Ak A9 o 5
A2 5 Utk A2 59, Bxe FHH 2P
Seo] BET AHjeid @49 AL A

se Az Azl a5 o o2& & Utk
(Roter, Hall, Nordstrom, Cretin, &
Svarstad, 1998). = X|ZXAGoA HAMH F7+
o] = Ags Alee A AAEs A5
U Q1 el A BRI mkE AEE QA
Hog olgfste Aes FIAF7IE ot
(Demichelis et al., 2020). 3-8 <1x& F7+

go] HEEFo] Qe A Afole A &~

Merisca,

LI
WE olgsel 37 SEe & =
et P Sohgosm, Wed sl
Ae A7 e =ASS T 2 ol F 9

Al H3 & T 7k £ 2 AR A
= el wio] o golaid & gl A

O

I
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