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Abstract

Cognitive function and quality of life (QOL) are crucial
indicators in health assessment, and their enhancement
reflects the maintenance and improvement of both physical
and mental health in older adults. Therefore, this study aimed
to investigate the effectiveness of transcranial direct current
stimulation (tDCS) over the prefrontal cortex on attention,
working memory, decision-making, social cognition, and QOL
in older adults. This quasi-experimental study employed a
pretest-posttest design with a control group. The study
population consisted of older adults aged over 60 residing in
Tabriz, Iran in 2023, among whom, 40 individuals meeting the
inclusion criteria were selected through convenience
sampling and randomly assigned to experimental and control
groups. The experimental group received 1mA tDCS over the
prefrontal cortex for 20 sessions every other day, while the
control group received no intervention during the same
period. The Cambridge Neuropsychological Test Automated
Battery (CANTAB) was utilized to assess cognitive function,
and the Quality of Life Questionnaire-Short Form (QOL-SF 36)
was administered to evaluate QOL at pretest and posttest
phases. Analysis of covariance (ANCOVA) was conducted
using SPSS-24 software for statistical analysis. The results
revealed a significant difference between the means of
attention, working memory, decision-making, social cognition,
and QOL in the experimental and control groups at the post-
test phase (P<.05). Thus, electrical stimulation of the
prefrontal cortex led to improvements in attention, working
memory, decision-making, social cognition, and QOL, thereby
enhancing cognitive performance and improving QOL in the
experimental group compared to the control group. The
findings suggest that tDCS over the prefrontal cortex enhances
cognitive function in older adults, indicating its potential as an
effective and beneficial method to improve cognitive
performance and QOL in this population.
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EXTENDED ABSTRACT

Introduction

iven the increasing population of

older adults in the near future,

understanding the status of this
age group in various domains, including
health and mental well-being, particularly
cognitive functions and quality of life, has
become more important than ever.
Psychological changes resulting from
aging encompass chronic declines in
cognitive functions such as attention,
working memory, decision-making, and
social cognition, which make the daily
interactions of older adults difficult and
diminish their quality of life. Researchers
have reported the positive effects of
neurocognitive interventions in treating
cognitive impairments, concluding that
electrical stimulation of the left
dorsolateral prefrontal cortex can
enhance cognitive functions. Therefore,
considering the significance of cognitive
functions in older adults and the existing
literature in this field, the objective of the
present study was to investigate the
effectiveness of transcranial direct
current stimulation over the prefrontal
cortex on attention, working memory,
decision-making, social cognition, and
quality of life in older adults.

Method

The current research was a quasi-
experimental study with pretest-posttest
design with a control group. The
statistical population comprises all older
individuals aged 60 and above living in
East Azerbaijan Province, Iran in 2023,
among whom 40 older individuals were
selected using convenience sampling and

according to inclusion and exclusion
criteria, and randomly allocated into
experimental and control groups.
Inclusion criteria for each group were (1)
age over 60 years, (2) willingness to
participate and cooperate in the research,
and (3) psychological health. Exclusion
criteria included (1) history of heart and
brain stroke, (2) specific psychological
disorders, (3) history of epilepsy and
seizures,  Alzheimer's, and other
dementia-related diseases. Participants
completed the Cambridge
Neuropsychological Test Automated
Battery (CANTAB) assessment and the 36-
item WHO Quality of Life questionnaire
(WHO SF-36). The obtained data from the
questionnaires were analyzed using one-
way analysis of covariance (ANCOVA) in

SPSS version- 24.
Results

The findings were analyzed in two
sections of descriptive and inferential.
Prior to the inferential analysis, the
normality of the data in attention,
working memory, decision-making,
social cognition, and quality of life
variables in both pretest and posttest
phases was confirmed using Shapiro-
Wilk test. Meanwhile, homogeneity of
variance was confirmed based on the
obtained significance level using
Additionally,  the
homogeneity  of

Levene's  test.

assumption  of

regression  slopes, indicating the
absence of significant interaction
between the pretest group, was
confirmed based on the obtained
Therefore, the

research data provided the basis for

significance level.

covariance assumptions.
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Table 1
ANCOVA for the difference between the experimental and control groups in the variables
of study
Variable  Source SS df MS F Sig Effect size
Pre-test 750.953 1 750.953  63.440 .001 531
attention  Group 762.949 1 762.949 64.971 .001 .549
Error 338.890 38 8.918
Pre-test 750.953 1 750.953  42.051 .001 320
working
Group  762.949 1 762.949  43.704 .001 .359
memory
Error 108.201 38 4.742
Pre-test 623.780 1 623.780  50.951 .001 459
decision-
eSO Group 650431 1 650431 54761  .001 471
making
Error 191.230 38 5.032
Pre-test 319.381 1 319.381 31.380 001 270
social
. Group  340.674 1 340.674  35.001 001 .299
cognition
Error 150.793 38 3.968
Pre-test 472.321 1 472.321  73.563 .001 .598
lity of
qui,lfteyo Group  519.089 1 519.089 80322  .001 622
i
Error 310.201 38 8.163

Based on the results presented in Table 1,
transcranial direct current stimulation
over the prefrontal cortex had a
significant and positive effect on
attention, active memory, decision-
making, social cognition, and quality of
life. ~ Furthermore, considering the
calculated effect size and its significance,
it can be inferred that 54% of the variance
in attention, 35% of the variance in
working memory, 47% of the variance in
decision-making, 29% of the variance in
social cognition, and 62% of the variance
in quality of life were explained by the
intervention based on transcranial direct

current stimulation over the prefrontal
cortex.

Conclusion

Improving living conditions, healthcare,
and increasing life expectancy and hope
for life have been consequences of aging
in societies. Cognitive impairments and
declining quality of life are common
changes during the aging process,
encompassing a wide range of issues.
One of the innovative interventions in
treating psychological problems and
preserving cognitive functions in older
electrical

adults is transcranial
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stimulation. Anodal stimulation of the
left dorsolateral prefrontal cortex in
older adults leads to increased brain
activity and arousal, as well as increased
blood flow to the brain region,
enhancing processing of high-level and
complex cognitive processes and
improving executive functions,
attention, decision-making, and social
cognition. Improving cognitive functions
in older adults helps them to effectively
and independently engage in various
aspects of life. By enhancing cognitive
performance, older adults feel more
capable, independent, and confident,
leading to greater physical, mental, and
psychological health, and this sense of
capability and empowerment provides a
better lifestyle for them, ultimately
improving their quality of life. The
results of this study confirm this theory
and indicate that transcranial electrical
affected

cognitive function and quality of life in

stimulation significantly

older adults.
Ethical Consideration
Ethical Code

The research project has been approved
by the Research Center of Shahid

Madani University and the National
Fund for Research and Technology
Development.

Financial Support

The current research is derived from a
post-doctoral  research  project in
psychology and is financially supported
by the National Fund for Research and
Technology Development in collaboration
with Shahid Madani University of

Azerbaijan.
Authors’ Contributions

B.M: Conceptualization, methodology,
resources, software, data curation,
validation, writing- original draft; G.C:
Formal analysis, supervision,
writingreview & editing, project
administration.

Conflict of Interest
The author had no conflicts of interest.

Acknowledgments

The esteemed Research Vice-Chancellor
of Shahid Madani  University of
Azerbaijan and the National Fund for
Research and Technology Development
are acknowledged for their financial
support and collaboration in the
implementation of the current research
project.



o
N
474
V-

U 10.22126/JAP.2024.9693.1738 : Jliuze> awlis S

bl

gy i

68U AL (4> g 9 Sl s pid (Slaomo! 39 (S ST S g5 iy i1
il 43 (FW ) CuteS g (Sl Lol (5 5 paoncs

Vbl Lol g T (oo ylidey

EXVOCS

y S5t clyy odl bl 3 pnte oSS 505 iS5 B el
el el 3 gy 5 Saped ceodho sl 5 Lais 018 uSiaie gl Sgi
Sl Gl i (SOl S8 (iSu ] ey Bla b ol iagh ol plo
095 b oseilimmoseiloim b b siiboilaas 95 5l imgsy ol 085 plos
RS bl oSl Jlo Fo VL Ghialls ooy ol (g)lol anols g0 S
Sl 1y ikots 4 3955 (sl jlixe aS™ 445 Fr diges Leg] oo jl &S 299 VY-V Jlw jo
oleS JyiS 5 ctalojl 09,5 93 5 (Bola g ) g QL o pied )3 ey 4
S (SopSIl Soym0 cos oy G9y SO duds Vo de d inlojl 09,5
olej ol 3 Uy 09,5 5 B3g05 <8byd puol o V i b Sl i 59y
o queS (Bliilyy cuac H8568 b)) oygesl 10,50 il laldlae gua
by olojle Glass Y8 (SN cursS albbuwy g ks sSles L)
Jlos gy 5 b oslinal geil e 5 seiliin p SN CutS caar Sk
odlatwl aosld L;)LJ Juls g9 4550 s VY aswws SPSS lisls 5 js 19331 Lg)LJ
d90 ogeilom 2 S 5 elilel 098 93 o elaial COLS (5 S e
oy gt cage Sl lw pi5 (S0l S oS dne pl 4 (P<2/10)
29)5 3 (SHj CulsS dgmc (inen g (Slaial CELS 5 (6pSmaeal 9 ()8 dlall>
izl odimy Lt dmgd slaadl usl odd S 09)F Cund 4 (el
2 GBS o Sles Sl 3 Slin Gha 28 ) 2 i SerSIl S0
Sk 3 Fee NSl Ko glsie @ glgie ) Sloy 350 il sl plaiells
23,5 odlitwl (S cutS g 3l 3 Sles oDl

Al Ol
Wl aiylus
VE-Y/-VNY il s
VE-Y/-2/30 2o

VYNNG
VYNNG 3 S Sl Gl

ojlganls’
P8 Ghemealp (Spsll S8
OMiells

o ) gl 0923

(FY) & blal 5 e (ol
Slaomarlp (S Sl S8 il
() bl rg p Slin iy 48
S g slonl COLD (g S paonal
wSpt oolid oy el S5
YRR (¥)1

J: 2 . ~93&~
REWRTESE

Sy pS oy

chalabianloo@azauniv.ac.ir



https://orcid.org/0000-0002-4793-2273
https://doi.org/10.22126/jap.2022.8320.1660
https://orcid.org/0000-0002-4793-2273
mailto:chalabianloo@azauniv.ac.ir




YAV F oyl A 0,53 VF+Y cgpm olid o,

laly 5 (olwo ¥-¥

SyS oncs (§ S alibls angi il alex I luiall
L (VA g plie 5 Slx) wde L5 1) 6530
w8 el gloj Job 3 (BUS lad Sloe o )50
Rl gad opjs) slacdld 5 Jlsl pbdl I s,
Wyl Jolye )3 g Ngd oo dtunly (03 4 g anaS
5 Fle oM G & Mejls NS )
093l y egde Cumdy pl 9 235 0 aglislen
g Cold) il carge Clgd g Laodlgls (jh9d p aiyje
(Vo ¥ 99 9 5I8) 2980 el )3 (S5 codS

2 Jetie & Cunl (Bl) Condg S (SN CudeS
S 0y0j9) laclld lal LUl () el (ise 9
(V ol elainl 5 (BLi0ls) omer oMo plon
5 $95) Slor ooy 9 JyiS 0 Shes ol jl culs,
cdl iy padle § ol 3 VY ()5
el 5 (slonl bl Jials ((o30s sboySlas
@ 09 i bl (S35 curs 5 Ml (S
S SV e > (SN cedS S il
Whnes g Sele) cul Soml e glaeg)S
Sl Gliells a8 oy L Koo gy gl (VTR
9 Srtebp &l g )b Jhwgle (SW) CudS
S cuaS @)l ake; o Lisuyl oMl
(OYAY dy8 (oole g Slye) 29 0 o el
as ob gl (VYY) hlKes 5 il Oldlas
DLPFC 426 5 (o) acoezlpp (Sl S0
bilbogyud & i (U5 )3 (Sj CudS dgme el
R RT3 NP-NT N FENPC S JUNE SCCWIRe
Conl 0 (b 3l Slowa 5,Ses 9 (SWj CuiS
(V¥ e 51 9)

) Bldgly) cuae OMlia p3b b tngh Sy
4 g Wlos)S (Bl cute (LS s iS by 5
Iy Sl Sops b & Slodguy s ()]
5 4295 (JUd dabls alox 5l (gl S5 g e domen
WY s g J5S) el dge by Tl s Slee
oy 3l Tissre (Sl S (Ve oS pnls
SF o Placl pluse Gty p e Sy
Siders 9 SSlyy Ase sbglen gl )
o2l et slabyy dox 5l Sloyd (o) cnl bl e

Z executive functions
3 transcranial direct current stimulation (tDCS)

(odlasdl el yills 5l S il cumes il
Sgsc sledd 4 0y g Cammr )8 0 bl 9 (sloiz]
JolS5 51 gl yo giallu (Yoo oSan 5 V)
Ol a5 5 (Bl Sbole (Slowa b bl
Lyls 5 ol €S olgie bl b (WA oo Kon
Juile Cumex @ Gl Cumer 51 IS Jb pn b
2l yo (e S L slo)eudS 4 (6295 4 g 0392
oy S (o331 (WA () Ken g (65 Camgm
Mo 181 5,8 o 3 SLSLE 5l s S
5 Wil cld 5 S5 pie (b 5l soaeie
SRS 5 o slagslon (VoY (Sl 5 2ln))
‘(Y'\\ cwls 9 ).«)1 Ko Yo ¥ ‘O)K@.m 9 )A‘.)T) AAM
9 b (BUBClyy Gl (S LS e w5 )
b aSigpke S o My (b)) dialls Sl elec
g BSlo cboSles el gnialls e il
S sl 2 g el 03,8 i 3l ] (S5
5 il o sl plomie hB slajkee 5 loadls |
ol 585 S sl (el coodls Laylys dgus
S e 3o 9 )ES pm N9y J85S L

slacdls pbol )3 013l ol QUly 5 Wb SRal
(VN e g Jas) 2,5 oo )18 b o 00,
Maize  wlidbicuas 3,550, ¢ Bl gl Ul 0595 )
sidlS Mgy Bld sl SUlg (e Gialiel b ol
4 Blb gladSles Jials Jold 55w Gl
e o pIlojl (shy welp )3 eje pall ©)ge
dadls 5 Slee g (LS Ay G g w295 (S
oS 5 oS TN L Ken 5 SYE) sl
dad o s Oldllas (Yo oy San 5 ST ¥V
5 syldle B jl 90 o wibw oobe 5 (S B olo
(Vor¥ (o pls g i) Sgdie Sl s> 35,8
el lyy oMSte sl j sls Y3
3l b Ul o IME] sasie Clalllas Wil 0

1 quality of life



PO 55) b 5 B slos,S Sy shasmacld S0

FAA-FWY o o)lad Q093 AP gy (ool

565 45l 0 Lo (Yo o8 ey Kan 5 55L)
oS s s Syyz0 ) eslizul | DLPFC
olyod Cute S clls 4 31 i b slaommenl 3
i 3l ool s lllas (Y1 e ey, Kan g 5:51) o
p25 clld e o Sl 5 gty 525 K5
Sopd 5 lizal | culy 5 o 5w it
IS oMo il cage (laoomenl ) (S
(YO (illy 9 (90len) cuwl oas wlal (Sl
Ohler 5 Gg)le FVF lSea 5 codl —gls
ab > (Sopsll Ko sl p e VoM
V oad b oYS)p oy » 6y dlsbls ,, DLPFC
3 o osesl @l bloyy aids Ve Sse 4yl e
39 03,5 bl sl Sy a8 (ool Bl > alsli
odd JUuS)5 oldl )5 ababls cosl cage 5 Cute
pid (S sll S o0 b oS amd o i Oldllas Ll
OYWS)5 2 xS meeal 20 cage Slin Gl
en )+ iSen SN iSen 5 lle) 3o
g Jop VW s 5 Sl ) lSen
e 5 sussSilo YN0 Kb g pid )Y oK
e el 3 DLPFC anb (ol Soym0 )l (V+V8
ohg (BLD s Slas p Cuto g )0 dre Cge (B
g Sl yly ¥+ (o Kan o SE) conl osds as g
g gwsSile ¥V ()lan 5 yitow TV ) Kan
(YA S 5 (53l F15 (o So
sl 3 luddle Cases SRl 4 g L
P w095 opl Camsy call (lpl p Sop
o329 4 «lyy Cudligy oM adlar I Cilize (sloje
S i ) et (S5 S 5 LD (slas e
Wo) Sl L a5 &S job lan w0381y
el > Jgane M3 ¢ 5Lt o bl 5
wrle JSio b 1) azalls ojejs; Mol &S it
om0 3l 2pglice ol |y kel (S35 CudS g S e
a8 ool (S5 CudS Conl il e o L S0
rgb dsdige plus] Wlyglg (54065 4 L anel>
GBS ilosially sbanld 3505 b ailgy o
o) (S5 cunsS Ll oldy g oD dgupy 5 el
0ol OMSie s dngi b g NSy daups |y dmols i
a8 by 1y gl eMSe g Wil s 095
L Cndy A oS Sy 1) s e

Bl p e > gy 38les S5 lp &S
Wri )3 g demer e > (SoSl Gl el
2 Gl o olpd L jae bl > (S5l oLy Sl
S Syp o 4 sy iS5l odlizel b by ol
g dwgn (Sl gl o 0pS (e )8 08 e o)
S S0 p25 i Bl aimd e ygss g Sl Ty (i
D S gl e 4 (S Al
ol ]y he (Sl g el e gl K0
Uil 1)l Sy b Sup6 g Amde
ly ($330 S92 (VT (e g jooS) a3 0o
Ui Jowsly ) Oy b g 0392 Layg)9r (1992 (ke &
Oldlas jo (YorA o) Ker 5 Sbrsl) cunl ol jor
oSl S0 adBoY e oS Cawl odds 0ol i S
oS el gpSade b 4 lazeald il
oiblS @ e Ul Koo g b 0 LB clale
b Osomen D9 e SpE8 (900 Jetend ) Sy
b 4 i bl cbli sl Spu
Sopp S5 ) g Sl b oo S (g pReds
o2 s Jel g omelisd (8gig e sime (oSl
hler g dom VY (GLlSen o o) 2980 walals
oRIBl 4 Glge e Sy S gl gl (VY
dSgdiee a5 3)S o)lil Ve )3 dlapl s b
losuld by 2 laeeald (Sl S
! s Shos 3 <)) 9 odomn 9 Vb aw (S5
Lk Sie (oS o (Jb Aabls ( olab Aabls 4
(YN e g e ¥R o 5 6 5'50)
2 U gl Tl il Gligte 8
Aails sl ol gl Sles ofpgty Tlid lac!
IS g S yed fdum (e B (rpaly (Jlb
Ik a2y 5 o) epe S Pl
28 onl o1 58 Ban sy oo Y5 sl ol Sty
5 BUS o Slas o)) 2VL cd)b e ]
o g Bl sl 68 len oy, L Jsls
B iy Sl iy 28 ) p SeSl S0
P aleMol S5l (Jlb dadls (55 o Caow
ol 01 35S Ala Jo g xSl g g

1 RCBF

2 dorsolateral prefrontal cortex (DLPFC)
3 cognitive functions

4 goal-directed behavior

5 inhibitory control



YAV F oyl A 0,53 VF+Y cgpm olid o,

laly 9 (oluwe ¥-7

095 oy shme Bl g Sibe g SO E FIAY inlo)l
O 3 Jitae (5 90l ol g SEAY £ VIYS S
xe ol J S g inlojl 69,5 93y e blod 5 4S5l
caw L5l iolesl 09,3 0 (P=+/V¥) cuslis dgng (g
ol 8 Y (1o ¥O) plud g plod ) 48 A M
095 3 5 (30> Vo) a3)) (b8 8 ¥ 5 (a0 TO)
VO) (il 585 0 203 B+) whod 9 whad oy Ve JyuS

3%
oS Ly cuas b)) 5395 acgeone
N353 asgerme I (BLS sbadSles o sl
byl sldegene (pyyne (S CANTAB
sl 5 ey sledlil gy GBS ycuas
Slolideuns g b oiuss CANTAB .ail
TaSa g b sl VA o )0 eSSl
05 Chyty g cSEd S Ly
ceas loyge)l  Jols CANTAB (5555 .l
Jolye (oled > A e pd dede (BLSY,
&b Lose)l @ gl axio (35 el b b
Sl Cd Opgon 3ol @l oy amde
el g 035 (oS 8 oygo] dam 35 00 (5 )1iS 00
5 Bgh) conl ond coles dilie llae b g
Vo8 Jlo 3 ggoil ol (bl g 2lsy (V00T o en
Pl lpl Jto (655 0 Dlas] plu slacul (4l
¥l Limgh ol 0 L (Yeo¥ (oS 5 )
Cold g spSpea (Jlb dlibls wrg bl opgell
.M{;aﬂ&JCANTABLﬂ%ﬁ@iuygm}husk}]
Mol gy Biby 09l J arg b)) cae
s slogyge)l dgemonj el ol ead odlisel (g5l
b g gup @lr g cwl (Sp Sy ey g
Y= slsel (y905] ol 3> DS o 58 odliul 3y90 gyl
i 08y aw Jly ey s (0 1) doio B ded 0
ol aids A g0l il gl S ue) el
A oy . 3 ol O?‘ﬂ ol g ead ool (gl a3l
S (B Sy 4y Sl g fued S el polils)
Cad & O3 (dlagl 5 gono fb Jloil )

1CANTAB

e ol (Bld Sl sla SS9y s 5 el
Sy WS b > Sl 4 gl eyl a4
s § 0 039 4 b Sl 4dS (5ol 5l
W55 1) 38 93900 3,8ee il EalS o> s
el g Bldely)  Bd g Sy S
o2l gl golaly gl plnle wilei e g
g Pl 3 39250 Cumdg 290 g (BSOS
ool 908 bl il > Slaer g (BLS gl
e (Fogo 4 I gl degaome (1S5 9290 dindy
Ored GBS cuas (6b3)Shg) Slodls (L e |
S99 oMl s > (glaermenld (Sl S o
el 0391 50 wllo 313l g Lo > 3L 5 Sles
A6 oximy Gl g5 )% lagiagy oS> Gk
o3,Slac y DLPFC o o o] (S 56 st
3l sl Slos Coonl 4 dogi b .ol odgy (3L
gk Slodl 5 (S5 CadS 2 o] b 5 latells
2B oy J ke adlas ol Slus b wje ol
PSR S Gl la pi8 (Sl S 20
sl cald 5 S mead (Jb dadl g
o 5 Sl S5 b pizen g ltelles

g2l lialls (S5 i p Sl

099

OB WSS b 9 g3 b
g5 J bl aes b gy Lld ol iagy
Gua bbd g JmS 098 b gasl el
plos Jols b gy bl asle g o)l
Sbubyd sl 3 Vb @ Jlo £o s atals o il
99 4 dalles 435 Fe gl oo a8 VY Jlo 3 ¢ By
Bl g 93959 Sljlkme olulyy cliadin (555 gl
il S8 g ool slaog)S 3 (Bolai jgo 4
N3 Gylee 69,5 o (gly dallas & 39)5 slS Mo 0
5 er & ol g Jolos (V) Jlo #o (oYL oy (V) 35
SSMo ((BLily,  cedl (V) imgh o g
@ Ml (V) e g (o S abls (V) el g9
gyl @S g ppe dils (V) ol Sy, YOS
sadl Kb e (SSily) sg)ly Bpas () uiled
S8 YV as oy L diged 09,5 4 bgyye (b lid Cuxes
(YY/0) 550 45 WY 5 (Mop> FVIB) o Bas Sy
09)5 o hre Slpdl g ke eSS



PV 555 S 5 8 slas,S S hasmacld K0

FAA-FWY o o)lad Q093 AP gy (ool

A9 5o Ml el b)) bty ol 25k
Olyod Sy dhowg & Casl Sly) 5 (Slowa Candy
Al e vty CoMs oaind S alSciin (cladans
Ciliseo das A &S sl 455 Y gl Al iw oyl
Y o5es Coodlw N amd o 18 b5l 5yg0 |y oM
BV 4 i el Codgasme Y Slews 2,Sles
O ble Y 4 i slal codgiome ¥ lowe
(bl 5 ipl Vo slanl 0 Slee £ S 0y
byl 3yse 1y 08l S5 cuas &S sl sy oD
ol 5L S e GBS 85D o e )8
oty YL 0jed g sl pusite Voo B o G bagyald
2 4Bt ol bl 3 ) ol gy (S5 oS
5 Symol) ol @S 15 a0l 5ye Sl Cumen
Sl 033 (59) (Slwod ulpd g (WAY ( eid
bl ol colps g /A B /Y- oy ol G5 A
oAb S VA b Y o atin Sy o) dlolé
da il plad )0 Wlgh o 4ol yiwoys (pl Cpimed sl
st 9 5ol i K o 3,851 ol 38
Sl 3y 5l ack sy (2l 4ol Gimgsy ) (VWAY

ol odel vy JAY Flig,S
(o ey nl (G330 (S AN S o sl
SopS glp & Cwl ealips slaghy, e
2 emablize Glise ol al p jae ) agyyg 5 Slas
Obyz Gl o )3 9 (h2e slrodyy g deomex I Hous
5 Opel) Conl 0ad ool by jre 8l > (Sl
ool ol ) o3lizal L sloyd ol Y+ ey lSom
(EDCS oK) 5yl s pb et 4 &5 33,5 0
o) 01 5l BUIS 198 V] Aile 8 15 Lauwgs 45
Sia IS (S0 S8 olSwd Sy yeShe olStwd
Oglate Cudnd b Sbadg xS Jlasl 5,k 51 a8 cuwl
o Cangy (S9) &5 (o535L S g oaiS Jlb )
ooz 69y J1 ) (SoysIl el b Wisd (oo
g M Bluy g (a)S dadg sl S (oo Jitio jao &
On bl dbE olend STy Sl gpSele (sl
a4 auiel egiae slagibul (g0 cugy o 2955l
dlal (WA (o Uil (6)3) Wgd oo 03> HLE ol
3 g Sl g yie b OXA 905l ol ) ladg Sl
JEPARTRIR S QM@ﬁiéﬁ\ampuuaAM
ool G 5S4l jae pi asuie 4l (59 sl

5 (Combas 5 s Jilio) Jao f Col (o205 g W0
oloj (Sle aBLS V(S e ) Cumlus She) S
Gl slp 0ad Spo Sloj (ke sline & &5 1S
bl 5 Jlb dladls cdls o) ogesl o
g Sles bl S o5 w8 e L)l ) eelsS
oo 5 Jleb alsils b b sl cigei] 53 el Jlg o
G09S wwd ¥ o 1y byl e o a8 )5 deng o
25U g b W sl dallad uors (slaguoly dlasi S
Olys mono lagul 2 i Jolbs oye adlllas ol
0,8 punio gl sl ds g b Obl i Hhre
AL ol WS e S ) (VL oped el it
P VoW (ohSen g 50) Cannl 53 gy 3 Slos o i
2 gl oy ok sl cals bl ogej]
5 3980 () ol il laclloly (rienlye plSin
ol ik b)) 9ol Ban (pS e oigell
2 SphSan) il S e 4 (315 L g (3l Gly)
g s adllas cpl o sl SIS 558 g (6 S paenad
Bl e Jlre Glyieer blE g oo laguly 2o
sl i ool 20 28 e slaguly s dpm 0l
SOLE YL ope Dygl o Cand 4 5V oy dop
4 09l ol (Voo gl 5 Lyl ol g 3,Skes
g IF=17¥ gel cpl (bl s Al (b5 9 Sim
Cuol 0 )55 /Y /A0 liiallo (0 (S900 (Siuwen
Al cogeil cnl el g 2loy (VA (ylen 5 52g))
e Gyl Gl Slagiagy g
03l;,8) ol 0 535 3o )d AY G OF y90515L_ 905
rol imgh > 093l ol bl e lKen
WYL liel & 1b e +JAD YU & Jlo 5+ laialles

b Glaidlo b by sla oy p po
oo sl SF-YT Sw; s ol piw
Olojle slaygs ¥F (5055 kS olide Sl (S5 CudeS
(SN CutnS Aol iy D oo odlaiwl Sles cubligy
sl b o Silae gl SFYF
ol ]y 23 2 daginghy 5o g (bl slacwle
Jbo > Ggrdely bwy Sile Y7 )8l 038
2ol @bl g kil g ad (Sl Sl a8 ;21387
el 4S5 gy 3y90 Ghlew Ao slaog)S
Sgdee odmiw Aol (pl bwg &5 cemlis
e byl ol (low boog)S oy a4 polaid]



YAV F oyl A 0,53 VF+Y cgpm olid o,

laly g (ol ¥-A

S Ko o6 Aslia awds Yo ADCS olios
S AiBy Vo ke 4y el o) ol 4 (¢l doenlys
8T 295 o g3 a8 s 1al sle g3 (b )3 le o,
oolel 3 FPY 69y p 51 29580l 5 FY a4l 69y
Sy ddlie (JyuS 098 b Ll Slayy JSSgy
feS) el S ) shasmanli Sy
ORROR 53 SRy 9 ML Heas lagg 5> GBS
5l Basme las 3)50 EMBIAe (gl 5l L bl g5 g
3580ee ggoil (S8 5 ptalejl 09,8 BASES b dor
Sl blod 1 cslmosls w1 sl (555 a8 5 5l
o 85 B s g 455 3)90 (blitul g (Aeogs
JISPSSYY Jl38l oy b il 3)90 (sl s2 )8 i b 5l

35 olitsl uillgeS” Sl ool 2o,

45180 590 31,8

S5 el

SRagk ) CS b 4 hled pas
585 VY ol

o.\.u.fuf)w

595 0F las

Z95> 99919 Sl pic
2V 0l Jiagd )

0leudly Basses
55 ¥l

oleyd » lasses

55 ¥ ol

allin > SISES b 5 5 pSeigns Ligy Sl N IS

azdly
2 gy sl pite 4 bgpe oy GleMbl ) Jgin
aad e i |y eeilm 5 cseiloin 53 09)S 9
5 oSk Wy (Ui Y oo ml & jshiles
doye p plabojl g S sloeg)S jlme Byl
Capd ol 3Ty 55 aldlie 05,5 3 Snjcuas
el a8l Gl geil e Al ye

Saoiley cyeoul EEG (g)l38 59l Vo) g
dazmazlp (S8 Sy JSa o> STg e
Sl Sn 5 Jgb d23 58 58 5 Jono ] o
‘u')&‘“" 9 ‘L)bﬂ‘) -\J.)).? rbl?o‘ 3) Sllas L)"L"l »
N hlen g lpd Vet (o) San gyl Yo A
cd‘)&o.b 9 ‘_;o.lww ANV cu)li@ 9 d)L&u ul.u
L by Sl csiie (SesS) Kopo0 cap IF-
Ol 5 4ol gy 8T 298Il ((BLs 5 Sles
2 S 0l g FY G Cuow o il s Sliuy
d)L\f .)9)2&.” Yoy VW) U“’L‘"‘ ).g) FpY <9
auds Yo el o ) ns b aids Yo e 4 (gihe
o Ol Db oxhwl (gladg xSl ojlul cds ooly )8
P cely Jue Sy g BAS eS8 il e
S oy Ay gire Sopsll S0
Veooad iy ST elel (6l demenld (S8
239y S Sppo 4o gl (o) ol by L 4dd

IRV WA STV VP W)

12! 59,
Soly 1 o3 slajorme 31 g (ol b (05 0l ) e
5 S hges o (bl Sde A oKl img
psle oE 3 culsi s b Jlo So VL laalle
S i 0D o alols Gyl g oy (S
o 3L plyy bld 5l a8 Jls £+ VL wolls o131
Cygo 0 g N Bld 0,Slas > s cdl L
2 Wl polos )3 Simogy 0)led b plecl g Sl il
oMo o 45 V8 slas ) 5 iy 6 £0 cula
A YO ol diged Sl doxih 53 W3985 E9)5 9 2929
3 ey 0aSClyy ojglite 3 5o (SuBisly) paastie A
oy Condg 4o Al 9 (b aslae 3k
5 Wdges Ml |y Lol sligly, cwdw MMSE
liaebol T 45 3535 381 gl 51 gy wlalST ol
Slo diled Bl diloyore Ciygo 4 SleMbl Wb o3l
o905l 9 CANTAB 3l (olas Shas 90j] (o
— 8 5 s 15 43,5 3l 1 QOL-YS |55 cuS
5 otlojl (Sgluns 09,8 93 & Dokl 90 4 (S
Sy S tilojl 09)5 (dly Hidd s ]S
J) oslizl b Sitmeh 365 by (chyslie lets



P 555 b 5 8 slas,S S hasmacld K0

FAA-FWY o o)lad Q093 AP gy (ool

Vg
U8l 3 8Tl 0 095 99 0 Sagfy slasito 4 bgyye oyl ML
J S 095 oialejl 095
oseilom oilot o3e5lm oseiloe o yiia
[lredll) (1:Ske (hmedlizsl) (1 Ske (Slirecdlonll) (ke (Slirecl o) (Lo
DNA(V/5) SVF(VIYY) MIAY()-V) MY(V¥+) oy
YIFY(-/AQ) Y/EA(-/AY) Y/A- (+Iv0) Y/EO (- IAY) &) abails
YIV-(VAR) YIEAD YY) Y/OR( /YY) YIV-(VVA) S oo
FAY(VA-) ¥/-A(MA3) DI ¥(Y/-¥) FRONY)  elas] calis
SYIYO(MSY) SYIYY(MOR) V- /F()+/20) SYIY -+ (AIVY) S5 CaS

P=-/\aA >./-0] Su; cuasS o [F=V/0F P=+/¥)-
asgsie cplplo g I gxe (s)lol Ll & [F=V/A0
e Adgyha Cpimed b b by JeSen
Gk J Qg S) ulpd (SoSen (dm ib)lsS Jlos
s g G9oilte o Jies yite Jlols 51 )y
Jolixe 5l (S gl a5 45 plowl ol igesl g2 Ay
oy by 3 [0 gaw » F ol (395
>./.0] )8 dbbls [F=VNY P =-/N0F >-/-0]

s ogeil 5l pol tmohy b 4 a2y L

@ Jdos g 4355 sl (1551) (s pite S5 il oS
o Syl by en g s eoliel Lol
0925 3 epigeslm alopo y3 09,5 93 il JeSen
o oseil b odlisel (ug) slagully sSen
JF=+/20 P=+/-YY >+/-0] avg5 5)90 3 005 dpmlino
S S mxosas [FEVNE P=o/VoY >0/00] ()8 aladls
>./-0] slasl calis [F=V/Y P=+/-YA >./.0]

YJgs

llicllo 3 celais] CElis 5 S mmonar o Jled dlibls o pi o (sHocanyd oSN o0yl il lysS b gl

Slojlul bl maw  F olgimernSilbe  df @lygioe gee obsly @e

- /oY ofe e SY/FY - Y- /Ay ) Va- /Aoy o905l i

-/o¥a of+N AR YEY/A¥a ) YEY/A¥A 09,5 g
AAOA YA YYA/AA - s

-/¥Y-. of+e) FY/-0) YAVANN ) VAN 0993 i

Y of+0) FY/V-¥ [RVARLY ) [ SRVARLY 09,5 Jusb alasls
FIVEY YA VAS/Y - s

AR ofe e 0+ /203 SYYIVA- ) SYYIVA- o905l i

- [FY) of+e) A% S0+ /¥Y) ) S0+ /¥Y) 09,5 S S s
b/-yy YA VO/YY. s

-IYY- of+e) ¥V/YA- FAA/YAN ) FAA/YAN 0993 i o

/vaa der YDy FEBYE Y YEEVE 00,5 ks
YASA YA \a-Ay s e

- [63A of+) Yy /o8y FYY/YY ) FYV/YY 0993 i

-[5YY ofeN A+ XYY 0YA/+ A ) ARVRVR 09,5 SV CadS
ANEY YA \ARTARE s




YAV F oyl A 0,53 VF+Y cgpm olid o,

Plly 5 ol T3

g obgl VerF Ghlen g (58) Gedn Sl L
«Siz g g NN (e g 9,8 VoA ) Kan
hlSer 5 SsSI FND (o yKan 5 L Sie XY
g coud —l NN ) Kar g S NNV
2o (YO hlan 5 gyl ¥V (S
diils , DLPFC apb p S0l S0 sl
AT opzmen Ll guan (VLS5 59y 2
Sy ey i 58 (oS Ko o
NeVe (o hlan 5L VeV ) an 5 (Jolo @lalllas |
9 Jan VW (hlKen 5 (Slie Vo Ve S 5
5 oldgige NVoNY (o hSan 5 pud VYW () Ken
5 gosSile TN (hlSan o Lugid T ()San
DLPFC anb (ol 550 sl guods Yo V8 (o)) Ko
» Cute g bgme U ks ol k]
5 S ool atily dog opoa Bls sladSles
g yitmows VY (o)) Ken 5 Oludbayaily ¥+ () 1San
5 iy YN (o Kan 5 gusSile ¥ NF () San
15U 45 039 guenl YoO) o)) an g LS ¥eeV
Pl i Sopsll o isuil pae b g glite
bl cpl sy 33l 03yl Cawds BLs slad Slos
d9uke 8 S o8 (BLS uas alilie | oS CS g0
e 3 b S o S8 38 o 4y (B (sla Shos
P el S 5 e sy (N5 sas
—oly Slimoie p25 9) 2 (SIS0 ke
SrSpreal (Jlb bl rgi g9y p ca Cuow (S
bl d i) cax Jhe Sl (elanl calis
LS ol oo ol e g LS a0l ]y )l
doq¢ »» (DLPFC) 50 5l sly onl Kpoo

Cawl 0391 5o el Bl lad Slas
o Al by e adbe ol pd 4ns
o3 pym pliall (S5 S dyme 3 (s5tn S S
5 BLLl) oy adllas b imop ol a3 a0l .l
5 95 O (o hSen 5 el T o Ken
2 Wil o g (YIA (i San o 5L VNS (S
sSkes ) Syt & S g bl ol s
LS55 S S b oS Atun gloalaly ¢ 5l
Syl s (5855 cuasS Sl b T sBws s b ye

P=2/¥+0 >+/-0] (cpSpaeas {FV/VY P=-/¥V0
P=-/\\y  >./-0] _elasl cobks  [FEV/AA
[F=Y/\Y P=-/3a0 >+/-0] S5 cuiS 4 [FEV/SF
Sy ok @iF 2R an e 9
2l Blae b ool Shgmgynld Ggejl I atly
LS Tz ol 292y b jite 1> b g8 9ol 0
plpls b e Y gxe o/od aaw jd ode] Cuwd
hoobless le nj sbasgyie iagg slaoshs
Jibs ogeil sloasgyhe Sl Gl a8 e eal
il gwop Sly el oad Sidmgh il )lgeS
oy lemeald (Sl o0 Sy dble
CobeS 9 slanl CBld (opSpeal (Jub dail
S 3,5 ol (gt S5 (ib)lygS el I (S5
ol ool ¥ Jos> 3 o ol
Sl Sy dile Vg mlo pelel
(Jld bl wrg y p bl Bl laear]
o 81 (S5 iS5 olotn] Ol (S prouss
Slojlil @ asg b eiomed g Cunl atil Hbolixe
DF &5 S g o o9 slolins 5 bl 0l duuslxe
aasls ibyly 5l dopd YO ey Luibyly 5l sy
I aed YA i pSmread iyl 1 ae ) TV )8
osb)ly 5l ae > FY pimen g (sletal calid (i)l
SIS 28 (Sie dldlie dlog 4 (55 CodS
Pedise (e Slaenerly

(S 385 4ol g Lo
ORIl g Sloy g (e Gaudlye ( S Lailpd doe
@ el 0 ) el ony (S5 4 del g jes ok
IS el Cures iol38l oy cul sl Jlis
0B » il g slel (ooladl b il (g yiage
I b ey sialls D9y Jlod 4 054 5 Cun
S dbpe ool bl g Pluo & 2y 5 cuwl (S
Sialle (315 5Slee bl o slod 4 lainl @9y
SV CatsS 8l @y poxie LBlie 5 el ooy Gl L
Oe Baa b adles cpl a0 0 wles il
odSla p Slaomenl (Sl o5 i
i plog fatalle LS5 cuiS o bl
S S e adlas ol Jol )b
5 SSmedd ()5 dall wag n gl demenl)d
sl cpl i ol oy pilb il elasl calis



YV 505 cuiS g (8Ls (lad SIS (ool p S5 o6

FAA-FWY o o)lad Q093 AP gy (ool

P
2 Sl e 38 Sl Aol b (¥A) )bty 53]
SSI S o gy 3l ookl b bl olo; coglld

ookl Aol LL) ADCS Aesmes 5oy 5l jho puiione
5 pale 84SCingy (o0 S 13

.(\Vﬂ;) 9 5@‘.7}; 9 «Z s&)]} s.& ‘LFQ‘W}JB] c.J cd)l.a’.?’bc Qlﬁ
(TDCS) dazmon (59, 3l 320 (oS puiions S 25 130
b 0Skes 9y (BLS gy 2T (bjsel
YW wliiilyy cuae . ldlo)l 838 (g5 dladls
(15 9 B slaped) el 3 (S5 5 cul) b
L Syl glelle  S855 cuas Jdool g Solostu
(OVY oMo gy LEIPAD aol jiwy jl oolitw!
DA-0AY
k‘Lal}.c- L Oi ]o[:.'s')‘ 9 c_{);).gf aKJb"L»T pvy) QIA;.AJLM-’
SV ,(VQ)T’K) ,d&g/c;)[;;u)‘g A puits alises

M)JI Oﬁ"l") .(\\c") d 5‘_§o.ﬂ> 9 <) ;W) [ ,b)l)’)a‘.;..é
2 odles ijeel b olyen (dldasenl i puiiue S o0
oldluyb (838 ules 3 Sles g Jld dladls
doli frs Dasgy 4 sy b fily 5l sanled
DAY ,(\))f,cfﬁud/;) )5 sl iy

)W “p ‘L;’l{)é “f .& 5[4:.3@.»)12 ‘.& £ c@l@.:l.w [3) éd)M
Silwdiaily (ool 30 (WAR) Ly ool st 5 8 ¢g3,50d
ol ale dloxo o) tialls S35 CisS 1 ymomodlyls
)V g o il Slots 5 Sy pole
OA

.(\\c“) £ “—99 ‘_gJ.)y.LC P su.’LJoUo P mJBA):‘_ o 6L§AJ~M~0
“ty s ot by it oS S il
do . Bls aSles > o] B p )9y 1Sl
AYAVFE (V) A oS oli

‘_5;*“*’.)“?5’ (ﬁw .(\Y"’\V) £ c)?»é.)‘aé 9 c.] ‘Lfl’?)'z c.& ‘(.SM
g ool Copde oy bl pltielle (BRS,
AANA WY e/ stiolls dleo . oloin] colos

ol 5 Ky oo S Sliages Joial
SAN-08 (I (Ll 5wl ole) b

03 Jtwo (3l d)Sles I dlis M) 4 M
Oygo Sl g Bua b &S Ml Jb pl b s
S5 S 59) p 2l L Slgie col S
oL oy slapingh @b iy cpl 4 sl ausl
s 3o g mailune do (BUS S0 Glopd am3 0
el e 33l (S5 CuldsS s9) 2

SopS b S g plegh ool @l e 090
Carge ol (g0 Sliy L p8 o G (ol
O O ORIE 4 g jae (Sl g clld Gl
canld oiby cel & dade ey lasl
! o Slos 3 sl 5 odzmn 9 Vb gaw (315
b 2gde (eloinl COLd 5 (S mrana g cdladls
(sdindly olus! il o sl glad Slos 20
ol Jbd & wS e gy bty dlezsl g sl
Ol 9 WIS (o S b Slgy 9 (8D (S el
ool Ul ) oyt (S5 0ged cgiadlys g oluo]
Sgrkr el 395l & (VoY ()0 g 1 y90) A5 oo
Ol 8 gk ol domsS 098 00 Gl (S5 CudS
S Cunl las ool e g S0 b ) S 5 )l
CodsS g (GBUD 3 Slas  (glormen] b (S SIS o8
ool 039y $he el SNj

Iols goSlas 5l dgaoe (ool b))l
rlo cul jig o5 Albe Giagh cnl lacagione
B il 90 ST wllllae 3 55 (Bl (glad Shes
09w diedls 2131 51 eoliiiwl cdiges dgaote dlaxi > pS
ol imgh cudgiome Kol Bl oMU
3Ladly) bl sl 13l (g9, gy ol il e
EMSia ) s 3 o s b 45,8 plol Wl
I 35 5lalyy e a1 S s
gl

S35 oolew

Ol (Sae ded B (gl e Ciglae
Sl Cules bl yeus | Kimggy 5l coles gt
Sl pob imghy )b sl > ylSen
il b a5y pole Giagh e
Sode Jlo coles cod g cunl ouliitlly) (Liagh

LSSJ.A J«.Q:w ol &isly LS)KA@ L, )9.«;5 L)‘ g 9))



YAV F oyl A 0,53 VF+Y cgpm olid o,

olilul> 5 oo ¥IY

References

Adams, K. B., Sanders, S.,, & Auth, E. A.
(2004). Loneliness and depression in
independent living retirement
communities: risk and resilience
factors. Aging & Mental Health, 8(6), 475-
485.
https://doi.org/10.1080/13607860410
001725054

Aliasgharpour, M., & Eibpoosh, S. (2013).
Quality of life in elderly living in
Kahrizak hospice and its relation to the
different factors. Iranian journal of,
25(75) 70-60. [Persian]
http://npwjm.ajaums.ac.ir/article-1-58-
fa.html [Persian]

Andrews, SC, Hoy, KE, Enticott, PG,
Daskalakis, Z]., & Fitzgerald. PB. (2011).
Improving working memory: The effect of
combining cognitive activity and anodal
transcranial direct current stimulation to
the left dorsolateral prefrontal cortex. Brain
Stimulation, 4(2): 84-9.
https://doi.org/10.1016/j.brs.2010.06.004

An, T. G, Kim, S. H,, & Kim, K. U. (2017).
Effect of transcranial direct current
stimulation of stroke patients on
depression and quality of life. Journal of
Physical Therapy Science, 29(3), 505-507.
https://doi.org/10.1589/jpts.29.505

Azari Peshkanari, L. (1390). The effect of the
medial part of the prefrontal cortex on
aesthetic judgment using direct electrical
stimulation of the brain from the skull
(tDCS) (Master's Thesis). Cognitive
Sciences Research Institute. [Persian]

Balconi, M., & Vitaloni S. (2012). The tDCS
effect on alpha brain oscillation for
correct vs. incorrect object use. The
contribution of the left DLPFC.
Neuroscience  Letters, 517(1) 25-9.

https://doi.org/10.1016/j.neulet.2012.04
010

Bayat Mokhtari, B., Agha Yousefi,, A. Zare, H.,,
& Nejati, V. (2017). The considering of the
impact of transcranial direct current
stimulation (TDCS) and phonological
awareness training on improvement of
the visual aspect function of the working
memory in children with dyslexia.
Neuropsychology, 2(3), 50-67.
https://sid.ir/paper/266871/fa [Persian]

Boggio, P. S., Zaghi, S., & Fregni, F. (2009).
Modulation of emotions associated with
images of human pain using anodal
transcranial direct current stimulation
(tDCS). Neuropsychologia, 47(1), 212-217.
https://doi.org/10.1016/j.neuropsycholo
gia.2008.07.022

Boggio, P. S, Campanha, C., Valasek, C. A,
Fecteau, S., Pascual-Leone, A., & Fregni, F.
(2010). Modulation of decision-making in
a gambling task in older adults with
transcranial direct current
stimulation. European Journal of
Neuroscience, 31(3), 593-597.
https://doi.org/10.1111/j.1460-
9568.2010.07080.x

Boggio, P. S, Ferrucci, R, Rigonatti, S. P,
Covre, P., Nitsche, M., Pascual-Leone, A, &
Fregni, F. (2015). Effects of transcranial
direct current stimulation on working
memory in patients with Parkinson's
disease. Journal of the Neurological
Sciences, 249(1), 31-38.
https://doi.org/10.1016/].jns.2006.05.062

Brown, T., & Chien, C. W. (2010). Top-down
or bottom-up occupational therapy
assessment: which way do we go. British
Journal of Occupational Therapy, 73(3),
95-95.
https://doi.org/030802210X1268233009
033

Carrigan, N., & Barkus, E. (2016). A systematic
review of cognitive failures in daily life:
Healthy populations.  Journal of
Neuroscience & Biobehavioral Reviews, 63,
29-42.
https://doi.org/10.1016/j.neubiorev.2016
.01.010

Chang, S. H, Crogan, N. L, & Wung, S. F.
(2007). The  self-care self-efficacy
enhancement program for Chinese
nursing home elders. Journal of Geriatric
Nursing, 28(1), 31-36
https://doi.org/10.1016/j.gerinurse.2006.
11.006.

Charvet L, Shaw M, Dobbs B, Frontario A,
Sherman K, Bikson M, et al. (2018).
Remotely supervised transcranial direct
current stimulation increases the benefit
of at-home cognitive training in multiple
sclerosis. Neuromodulation: Technology at
the Neural Interface. 21(4): 383-9.
https://doi.org/10.1111/ner.12583


https://doi.org/10.1080/13607860410001725054
https://doi.org/10.1080/13607860410001725054
http://npwjm.ajaums.ac.ir/article-1-58-fa.html
http://npwjm.ajaums.ac.ir/article-1-58-fa.html
https://doi.org/10.1016/j.brs.2010.06.004
https://doi.org/10.1016/j.brs.2010.06.004
https://doi.org/10.1589/jpts.29.505
https://doi.org/10.1016/j.neulet.2012.04.010
https://doi.org/10.1016/j.neulet.2012.04.010
https://sid.ir/paper/266871/fa
https://doi.org/10.1016/j.neuropsychologia.2008.07.022
https://doi.org/10.1016/j.neuropsychologia.2008.07.022
https://doi.org/10.1111/j.1460-9568.2010.07080.x
https://doi.org/10.1111/j.1460-9568.2010.07080.x
https://doi.org/10.1016/j.jns.2006.05.062
https://doi.org/10.1016/j.neubiorev.2016.01.010
https://doi.org/10.1016/j.neubiorev.2016.01.010
https://doi.org/10.1016/j.gerinurse.2006.11.006
https://doi.org/10.1016/j.gerinurse.2006.11.006
https://doi.org/10.1111/ner.12583

AW (S8 cds 5 (8ls s S5 p (glesen]p K o0

FAA-FWY o o)lad Q093 AP gy (ool

Clare, L, & Woods, R. T. (2004). Cognitive

training and cognitive rehabilitation for
people with early-stage Alzheimer's
disease: A review. Neuropsychological
rehabilitation, 14(4), 385-401.
https://doi.org/10.1080/0960201044300
0074

Cubellj, R., & De Bastiani, P. (2011). 150 years

after Leborgne: why is Paul Broca so
important in the history of
Neuropsychology, 47 (2), 146-147.
https://doi.org/10.1016/j.cortex.2010.11.
004.

De Luca, C. R, Wood, S. ], Anderson, V.,

Buchanan, J. A, Proffitt, T. M., Mahony, K,
& Pantelis, C. (2003). Normative data from
the CANTAB. I: development of executive
function over the lifespan.journal of
Clinical and Experimental
Neuropsychology, 25(2), 242-254.
https://doi.org/10.1076/jcen.25.2.242.13
639

Dockery, C. A., Hueckel-Weng, R, Birbaumer,

N., & Plewnia, C. (2009). Enhancement of
planning ability by transcranial direct
current stimulation. Journal of
Neuroscience, 29(22), 7271-7277.
https://doi.org/10.1523/JNEUROSCI.0065
-09.2009

Dotchin C, Mkenda S, Olakehinde O, Kisoli A,

Paddick S, Ogunniyi A. (2014). Cognitive
Stimulation = Therapy (CST) as a
sustainable intervention for dementia in
low-resource settings: a pilot study in
Nigeria and Tanzania as part of the idea
(identification and interventions for
dementia in elderly Africans) project.
Alzheimers Dement, 10(4) 856-867.
https://www.cambridge.org/core/journal
s/international-psychogeriatrics

Elmer, S, Burkard, M., Renz, B, Meyer, M., &

Jancke, L. (2009). Direct current induced
short-term modulation of the left
dorsolateral prefrontal cortex while

learning auditory presented
nouns. Behavioral and Brain
Functions, 5(1), 1-7.

https://doi.org/10.1186,/1744-9081-5-29

Erfani Khanghahi, M., & Ebadi Fard Azar, F.

(2018). Systematic review and meta-
analysis of the quality of life in iranian
elderly people using LEIPAD
questionnaire. Payavand Salamat, 11(5),

588-597. http://payavard.tums.ac.ir/article-
1-6411-en.html [Persian]

Feeser, M., Prehn, K, Kazzer, P, Mungee, A, &
Bajbouj, M. (2014). Transcranial direct
current stimulation enhances cognitive
control during emotion regulation. Brain
Stimulation, 7(1), 105-112.
https://doi.org/10.1016/j.brs.2013.08.006

Feng, H, Li, G, Xu, C, Ju, C, & Qiu, X. (2016).
Training Rehabilitation as an Effective
Treatment for Patients with Vascular
Cognitive Impairment with No Dementia.
Journal of Rehabilitation Nursing, 42(5),
290-297. https://doi.org/10.1002/rnj.271

Ferreira, G., Silva-Filho, E., de Oliveira, A., de
Lucena, C., Lopes, ], & Pegado, R. (2020).
Transcranial direct current stimulation
improves quality of life and physical
fitness in diabetic polyneuropathy: a pilot
double blind randomized controlled
trial. Journal of Diabetes & Metabolic
Disorders, 19, 327-335.
https://doi.org/10.1007/s40200-020-
00513-4

Fregni, F., Boggio, P. S, Nitsche, M. A,
Rigonatti, S. P., & Pascual-Leone, A. (2006).
Cognitive effects of repeated sessions of
transcranial direct current stimulation in
patients with depression. Depression and
Anxiety, 23(8), 482-484.
https://doi.org/10.1106/da.1106

Gallagher, R, Sullivan, A, Burke, R, Hales, S,
Sharpe, P., & Tofler, G. (2016). Quality of
life, social support and cognitive
impairment in heart failure patients
without diagnosed dementia. International
Journal of Nursing Practice, 22(2), 179-
188. https://doi.org/10.1111/ijn.12402

Gazzaley A, & Nobre A. (2012). Top-down
modulation bridging selective attention and
working memory. Trends in Cognitive
Sciences, 16(2). 129-135.
https://doi.org/10.1016/j.tics.2011.11.014

Gotay, C. C,, Korn, E. L., McCabe, M. S., Moore,
T. D., & Cheson, B. D. (1992). Quality-of-life
assessment in cancer treatment protocols:

research issues in protocol
development. JNCI: Journal of the National
Cancer Institute, 84(8), 575-579.

https://doi.org/10.1093/jnci/84.8.575

Gomez Palacio Schjetnan, A, Farajj, J., Metz, G.
A, Tatsuno, M., & Luczak, A. (2013).
Transcranial direct current stimulation in


https://doi.org/10.1080/09602010443000074
https://doi.org/10.1080/09602010443000074
https://doi.org/10.1016/j.cortex.2010.11.004
https://doi.org/10.1016/j.cortex.2010.11.004
https://doi.org/10.1076/jcen.25.2.242.13639
https://doi.org/10.1076/jcen.25.2.242.13639
https://doi.org/10.1523/JNEUROSCI.0065-09.2009
https://doi.org/10.1523/JNEUROSCI.0065-09.2009
https://www.cambridge.org/core/journals/international-psychogeriatrics
https://www.cambridge.org/core/journals/international-psychogeriatrics
https://doi.org/10.1186/1744-9081-5-29
http://payavard.tums.ac.ir/article-1-6411-en.html
http://payavard.tums.ac.ir/article-1-6411-en.html
https://doi.org/10.1016/j.brs.2013.08.006
https://doi.org/10.1002/rnj.271
https://doi.org/10.1007/s40200-020-00513-4
https://doi.org/10.1007/s40200-020-00513-4
https://doi.org/10.1106/da.1106
https://doi.org/10.1111/ijn.12402
https://doi.org/10.1016/j.tics.2011.11.014
https://doi.org/10.1093/jnci/84.8.575

YAV F oyl A 0,53 VF+Y cgpm olid o,

[YHIESPURPNWIR A ) §

stroke rehabilitation: a review of recent
advancements. Stroke Research and
Treatment, 6(2),  243-251. [Persian]
https://doi.org/10.1155/2013/170256

Hecht, D, Walsh, V., & Lavidor, M. (2010).
Transcranial direct current stimulation
facilitates  decision making in a
probabilistic guessing task.Journal of
Neuroscience, 30(12), 4241-4245.
https://doi.org/10.1523 /JNEUROSCL.2924
-09.2010

Hedden, T. & Gabrieli, ]. D. (2004). Insights
into the ageing mind: a view from
cognitive neuroscience. Nature Reviews
Neuroscience, 5(2), 87-96.
https://doi.org/10.1038/nrn1323

Hone-Blanchet, A, Edden, R. A, & Fecteau, S.
(2016). Online effects of transcranial
direct current stimulation in real time on
human prefrontal and striatal
metabolites. Biological =~ Psychiatry, 80(6),
432-438.
https://doi.org/10.1016/j.biopsych.2015.
11.008

Inouye, K, & Pedrazzani, E. S. (2007).
Educational status, social economic
status and evaluation of some
dimensions of octogenarians’ quality of
life.  Revista  Latino-Americana  de
Enfermagem, 15 (4), 742-747.
https://doi.org/10.1590/S0104-
11692007000700005

Javadi, A. H., & Walsh, V. (2012). Transcranial
direct current stimulation (tDCS) of the left
dorsolateral prefrontal cortex modulates
declarative memory. Brain
stimulation, 5(3), 231-241.
https://doi.org/10.1016/j.brs.2011.06.007

Javadi, A. H., & Cheng, P. (2013). Transcranial
direct current stimulation (tDCS) enhances
reconsolidation of long-term
memory. Brain Stimulation, 6(4), 668-674.
https://doi.org/10.1016/j.brs.2012.10.007

Kalache, A., Aboderin, I, & Hoskins, I.
(2009). Compression of morbidity and
active ageing: key priorities for public
health policy in the 21st century. Bulletin
of the World Health Organization, 80 (3),
2-14.

Kang, E. K, Baek, M. ], Kim, S., & Paik, N. J.
(2009). Non-invasive cortical stimulation
improves post-stroke attention

decline. Restorative ~ Neurology = and
Neuroscience, 27(6), 647-652.
https://doi.org/10.3233 /RNN-2009-
0514

Klingberg, T. (2010). Training and plasticity of
working memory. Trends in Cognitive
Sciences. 7(14), 317-324.

https://doi.org/10.1016/j.tics.2010.05.002

Kochaki, G. Hojjati, H, & Thanago, A.
(2011). The relationship between
loneliness and life satisfaction in the
elderly (Gorgan and Gonbad cities).
Journal of Research Development in
Nursing & Midwifery, 9(1), 68-61.
https://sid.ir/paper/231466/fa
[Persian]

Koenigs, M., Tranel, D, & Damasio, A. R
(2007). The lesion method in cognitive
neuroscience. The Handbook of
Psychophysiology, 4(2), 139-158.

Kuehne, M. Heimrath, K, Heinze, H. |, &
Zaehle, T. (2015). Transcranial direct
current stimulation of the left dorsolateral
prefrontal cortex shifts preference of
moral judgments. PLoS One, 10(5), Article:

e0127061.
https://doi.org/10.1371/journal.pone.012
7061

Kuo, M. F.,, Paulus, W., & Nitsche, M. A. (2014).
Therapeutic effects of non-invasive brain
stimulation with direct currents (tDCS) in
neuropsychiatric diseases. Neuroimage, 85,
948-960.
https://doi.org/10.1016/j.neuroimage.20
13.05.117

Ladeira, A, Fregni, F., Campanh3, C., Valasek,
C. A, De Ridder, D. Brunoni, A. R, &
Boggio, P. S. (2011). Polarity-dependent
transcranial direct current stimulation
effects on central auditory
processing. PLoS One, 6(9), Article e25399
https://doi.org/10.1371/journal.pone.002
5399

Leenus, D. |. F,, Cuypers, K,, Vanvlijmen, D., &
Meesen, R. L. ]. (2015). The effect of anodal
transcranial direct current stimulation on
multi-limb coordination
performance. Neuroscience, 290, 11-17.
https://doi.org/10.1016/j.neuroscience.2
014.12.053

Leite, ]., Carvalho, S., Fregni, F., & Gongalves, O.
F. (2011). Task-specific effects of tDCS-


https://doi.org/10.1155/2013/170256
https://doi.org/10.1523/JNEUROSCI.2924-09.2010
https://doi.org/10.1523/JNEUROSCI.2924-09.2010
https://doi.org/10.1038/nrn1323
https://doi.org/10.1016/j.biopsych.2015.11.008
https://doi.org/10.1016/j.biopsych.2015.11.008
https://doi.org/10.1590/S0104-11692007000700005
https://doi.org/10.1590/S0104-11692007000700005
https://doi.org/10.1016/j.brs.2011.06.007
https://doi.org/10.1016/j.brs.2012.10.007
https://doi.org/10.3233/RNN-2009-0514
https://doi.org/10.3233/RNN-2009-0514
https://doi.org/10.1016/j.tics.2010.05.002
https://sid.ir/paper/231466/fa
https://doi.org/10.1371/journal.pone.0127061
https://doi.org/10.1371/journal.pone.0127061
https://doi.org/10.1016/j.neuroimage.2013.05.117
https://doi.org/10.1016/j.neuroimage.2013.05.117
https://doi.org/10.1371/journal.pone.0025399
https://doi.org/10.1371/journal.pone.0025399
https://doi.org/10.1016/j.neuroscience.2014.12.053
https://doi.org/10.1016/j.neuroscience.2014.12.053

VIO 505 coaS g (Bl oS (glaeen]f K o0

FAA-FWY o o)lad Q093 AP gy (ool

induced cortical excitability changes on
cognitive and motor sequence set shifting
performance. PloS  one, 6(9),  Article:

€24140.

https://doi.org/10.1371/journal.pone.002
4140

Luciana, M. & Nelson, C. A. (2002).

Assessment of neuropsychological
function through use of the Cambridge
Neuropsychological Testing Automated
Battery: performance in 4-to 12-year-old
children. Developmental neuropsychology,
22(3), 595-624.
https://doi.org/10.1207/S15326942DN2
203-3

Mameli, F., Mrakic-Sposta, S, Vergari, M,

Fumagalli, M., Macis, M, Ferrucci, R, &
Priori, A. (2010). Dorsolateral prefrontal
cortex specifically processes general-but
not  personal-knowledge  deception:
multiple brain networks for
lying. Behavioural Brain Research,211(2),
164-168.

https://doi.org/10.1016/j.bbr.2010.03.024

Mancuso, L. E,, Ilieva, I. P., Hamilton, R. H., &

Farah, M. ]. (2016). Does transcranial
direct current stimulation improve
healthy working memory? a meta-
analytic review. Journal of Cognitive
Neuroscience, 28(8), 1063-1089.
https://doi.org/10.1162 /jocn_a_00956

Masoudi, R., Soleimani, M. A., Hashminiya, A.

M., Ghorbani, M., Hasanpour Dehkordi,
A., & Bahrami, N. (2008). The effect of
the  family-centered = empowerment
model on the quality of life of the elderly.
Scientific Journal of Qazvin University of
Medical Sciences, 14 (1), 58-64.
https://sid.ir/paper/423354/fa
[Persian]

Mclnnis, G. ], & White, ]. H. (2011). A

phenomenological exploration of loneliness
in the older adult. Archives of Psychiatric
Nursing, 17 (3), 128-1309.
https://doi.org/10.1053 /apnu.2001.23751

Mengarelli, F., Spoglianti, S., Avenanti, A., & Di

Pellegrino, G. (2015). Cathodal tDCS over
the left prefrontal cortex diminishes choice-
induced  preference  change. Cerebral
Cortex, 25(5), 1219-1227.
https://doi.org/10.1093 /cercor/bht314

Minati, L., Campanh3, C., Critchley, H. D., &

Boggio, P. S. (2012). Effects of

transcranial direct-current stimulation
(tDCS) of the dorsolateral prefrontal
cortex (DLPFC) during a mixed-gambling
risky decision-making task. Cognitive
Neuroscience, 3(2), 80-88.
https://doi.org/10.1080/17588928.201
1.628382

Moreira, N. B, Silva, L. P., & Rodacki, A. L. F.
(2020). Aquatic exercise improves
functional capacity, perceptual aspects,
and quality of life in older adults with
musculoskeletal disorders and risk of
falling: A randomized controlled trial
Experimental Gerontology, 142, Article:
111135.https://d0i.10.1016/j.exger.2020.
111135

Moslemi, B., Azmodeh, M., Tabatabaei, M., &
Alivandi Vafa, M. (2019). The Effect of
Transcranial Direct Current Stimulation on
Dorsolateral Prefrontal Cortex: A Review
of its Role on Cognitive Functions. The
Neuroscience ~ Journal  of  Shefaye
Khatam, 8(1), 129-144.
http://dx.doi.org/10.29252 /shefa.8.1.129
[Persian]

Motamedi, A, Barjali, A, & Sadeghpour, M.
(2017). Predicting the psychological well-
being of the elderly based on the ability to
manage stress and social support. [ranian
journal of aging, 13(1), 109-98.
http://dx.doi.org/10.21859//sija.13.1.98
[Persian]

Motohashi, N. Yamaguchi, M, Fujii T, &
Kitahara, Y. (2013). Mood and cognitive
function following repeated transcranial
direct current stimulation in healthy
volunteers: a  preliminary  report.
Neuroscience Research. 77(1-2): 64-9.
https://doi.org/10.1016/j.neures.2013.06.
001

Nejati, V., Ashayeri, H. (2009). Quality of life
related to health in elderly. Journal of
psychology and psychiatry in Iran, 14(1)
61-56. [Persian]

Neu, D., Kajosch, H., Peigneux, P., Verbanck, P,
Linkowski, P, & Le Bon, 0. (2011).
Cognitive impairment in fatigue and
sleepiness associated conditions. Psychiatry
research, 189(1), 128-134.
https://doi.org/10.1016/j.psychres.2010.1
2.005

Nitsche, M. A, Boggio, P. S, Fregni, F, &
Pascual-Leone, A. (2014). Treatment of


https://doi.org/10.1371/journal.pone.0024140
https://doi.org/10.1371/journal.pone.0024140
https://doi.org/10.1207/S15326942DN2203-3
https://doi.org/10.1207/S15326942DN2203-3
https://doi.org/10.1016/j.bbr.2010.03.024
https://doi.org/10.1162/jocn_a_00956
https://sid.ir/paper/423354/fa
https://doi.org/10.1053/apnu.2001.23751
https://doi.org/10.1093/cercor/bht314
https://doi.org/10.1080/17588928.2011.628382
https://doi.org/10.1080/17588928.2011.628382
https://doi.10.1016/j.exger.2020.111135
https://doi.10.1016/j.exger.2020.111135
http://dx.doi.org/10.29252/shefa.8.1.129
http://dx.doi.org/10.21859/sija.13.1.98
https://doi.org/10.1016/j.neures.2013.06.001
https://doi.org/10.1016/j.neures.2013.06.001
https://doi.org/10.1016/j.psychres.2010.12.005
https://doi.org/10.1016/j.psychres.2010.12.005

YAV F oyl A 0,53 VF+Y cgpm olid o,

olilul> 5 oo ¥VF

depression with transcranial direct
current stimulation (tDCS): a
review. Experimental =~ Neurology, 219(1),
14-19.
https://doi.org/10.1016/j.expneurol.2009
.03.038

Ohn, SH,, Park, C., Yoo, W.,, Ko, M., Choi, K.P., &

Kim, G. (2008). Time-dependent effect of
transcranial direct current stimulation on
the enhancement of working memory.
Neuroreport, 19, 43-47.
https://doi.org/10.1097 /WNR.0b013e32
82f2adfd

Pestalozzi, M., Di Pietro, M., Martins

Gaytanidis, C. Spierer, L. Schnider, A,
Chouiter, L., Colombo, F., Annoni, ][M. &
Jost, L.B, (2018). Effects of prefrontal
transcranial direct current stimulation on
lexical access in chronic poststroke
aphasia. Neurorehabilitation and Neural
Repair, 32(10), 913-923.
https://doi.org/10.1177 /1545968318801
551

Pripfl, ], Neumann, R., Kéhler, U., & Lamm, C.

(2013). Effects of transcranial direct
current stimulation on risky decision
making are mediated by ‘hot’and
‘cold’decisions, personality, and
hemisphere. European Journal of
Neuroscience, 38(12), 3778-3785.
https://doi.org/10.1111/ejn.12375

Qanbarzadeh, M., Rostami, R, & Hatami, ].

(2021). Determining the effectiveness of
transcranial direct stimulation combined
with reading training on working memory
and reading performance of dyslexic
children: Evidence from event-related
potentials. Quarterly Journal of Applied
Psychological ~Research, 12(1), 59-81.
https://doi.org/10.22059/japr.2021.2980
78.643442 [Persian]

Robbins, T. W. James, M, Owen, A. M,

Sahakian, B. ], Mclnnes, L., & Rabbitt, P.
(1994). Cambridge Neuropsychological
Test Automated Battery (CANTAB): a
factor analytic study of a large sample of
normal elderly volunteers. Dementia and
Geriatric Cognitive Disorders, 5(5), 266-
281. https://doi.org/10.1159/000106735

Samartin-Veiga, N., Gonzalez-Villar, A. J., Pidal-

Miranda, M., Vazquez-Millan, A., & Carrillo-
De-La-Pena, M. T. (2022). Active and sham
transcranial direct current stimulation

(tDCS) improved quality of life in female
patients with fibromyalgia. Quality of Life
Research, 31(8), 2519-2534.
https://doi.org/10.1007/s11136-022-
03106-1

Schlaug, G., Renga, V., & Nair, D. (2008).

Transcranial direct current stimulation
in stroke recovery. Archives of
Neurology, 65(12), 1571-1576.
https://doi.org/10.1001/archneur.65.12
1571

Seidler, R. D., Bernard, ]J. A, Burutolu, T.

B., Fling, B. W., Gordon, M. T., Gwin, ]J.
T, & Lipps, D. B. (2010). Motor
control and aging: links to age-
related brain structural, functional,

and biochemical
effects. Neuroscience & Biobehavioral
Reviews, 34(5), 721-733.

https://doi.org/10.1016/j.neubiorev
.2009.10.005

Sguizzatto, G. T. Garcez-Leme, L. E., &

Casimiro, L. (2006). Evaluation of
the quality of life among elderly
female athletes. Sao Paulo Medical

Journal, 124 (8), 30-45.
https://doi.org/10.1590/51516-
31802006000500014

Smittenaar, P., Prichard, G., FitzGerald, T. H.,

Diedrichsen, ], & Dolan, R. J. (2014).
Transcranial direct current stimulation
of right dorsolateral prefrontal cortex
does not affect model-based or model-
free reinforcement  learning in
humans. PloS one, 9(1), Article: e86850.

https://doi.org/10.1371/journal.pone.0
086850

Thomson, ]. M., Doruk, D., Mascio, B., Fregni,

F., & Cerruti, C. (2015). Transcranial
direct current stimulation modulates
efficiency of reading processes. Frontiers
in Human Neuroscience, 9, 114.
https://doi.org/10.3389/fnhum.2015.00
114

Vanderhasselt, M. A., De Raedt, R., Brunoni,

A. R, Campanh3j, C., Baeken, C., Remue, .,
& Boggio, P. S. (2013). tDCS over the left
prefrontal cortex enhances cognitive
control for positive affective stimuli. PloS
one, 8(5), Article: e62219.

https://doi.org/10.1371/journal.pone.006
2219


https://doi.org/10.1016/j.expneurol.2009.03.038
https://doi.org/10.1016/j.expneurol.2009.03.038
https://doi.org/10.1097/WNR.0b013e3282f2adfd
https://doi.org/10.1097/WNR.0b013e3282f2adfd
https://doi.org/10.1177/1545968318801551
https://doi.org/10.1177/1545968318801551
https://doi.org/10.1111/ejn.12375
https://doi.org/10.22059/japr.2021.298078.643442
https://doi.org/10.22059/japr.2021.298078.643442
https://doi.org/10.1159/000106735
https://doi.org/10.1007/s11136-022-03106-1
https://doi.org/10.1007/s11136-022-03106-1
https://doi.org/10.1001/archneur.65.12.1571
https://doi.org/10.1001/archneur.65.12.1571
https://doi.org/10.1016/j.neubiorev.2009.10.005
https://doi.org/10.1016/j.neubiorev.2009.10.005
https://doi.org/10.1590/S1516-31802006000500014
https://doi.org/10.1590/S1516-31802006000500014
https://doi.org/10.1371/journal.pone.0086850
https://doi.org/10.1371/journal.pone.0086850
https://doi.org/10.3389/fnhum.2015.00114
https://doi.org/10.3389/fnhum.2015.00114
https://doi.org/10.1371/journal.pone.0062219
https://doi.org/10.1371/journal.pone.0062219

VIV (505 cots g (Bl oS (glaoen]f S o0

FAA-FWY o o)lad Q093 AP gy (ool

Woods, B, Thorgrimsen, L., Spector, A., Royan,

L., & Orrell, M. (2016). Improved quality
of life and cognitive stimulation therapy
in  dementia. Aging and  Mental
Health, 10(3), 219-226.
https://doi.org/10.1080/13607860500
431652

Yamanaka, K., Kawano, Y. Noguchi, D,

Nakaaki, S., Watanabe, N., Amano, T. &
Spector, A. (2013). Effects of cognitive
stimulation therapy Japanese version
(CST-]) for people with dementia: a
single-blind, controlled clinical
trial. Aging & Mental Health, 17(5), 579-

586.
https://doi.org/10.1080/13607863.201
3.777395

Yates, L. A, Yates, ], Orrell, M., Spector, A, &

Woods, B. (2018). Cognitive stimulation
therapy for dementia. Clinics in geriatric
medicine, 34(4), 653-665.

Zeng, Y., Tan, M., Kohyama, ]., Sneddon, M,,

Watson, J. B, Sun, Y. E, & Xie, C. W.
(2011). Epigenetic enhancement of
BDNF  signaling rescues synaptic
plasticity in aging. 17800-17810.
https://doi.org/10.1523 /J]NEUROSCI.38
78-11.2011


https://doi.org/10.1080/13607860500431652
https://doi.org/10.1080/13607860500431652
https://doi.org/10.1080/13607863.2013.777395
https://doi.org/10.1080/13607863.2013.777395
https://doi.org/10.1523/JNEUROSCI.3878-11.2011
https://doi.org/10.1523/JNEUROSCI.3878-11.2011

