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ABSTRACT

Introduction: This study investigated the effectiveness of transcranial photobiomodulation
(tPBM) on cognitive functions, including visual working memory, auditory working memo- :
ry, executive function, and sleep quality in middle-aged patients with mild cognitive impair- }
ment (MCI). Materials and Methods: Tn a quasi-experimental design with pretest-posttest }
and control group, 20 middle-aged participants with MCI were randomly assigned to the in-
tervention and control groups (10 people in each group). The intervention group was exposed i
to near-infrared light (810 nm) on the frontal areas for 4 weeks (12 sessions, each session 8 i
minutes). Cognitive function was tested at baseline, during treatment, and at a one-month fol-
low-up using the N-back test (visual working memory), the Wechsler Digit Span test (audi- |
tory working memory), the BRIEF-A questionnaire (executive function), and the Pittsburgh i
Sleep Quality Index (sleep quality). Results: Results from the repeated measures analysis
indicated that the intervention group demonstrated significant improvements in visual work-
ing memory, auditory working memory, and executive function scores compared to the con-
trol group. However, these improvements declined at the one-month follow-up. Conclusion:
tPBM offers a non-invasive and safe approach to enhance cognitive functions in MCI pa-
tients, although its effects may not be long-lasting and could require maintenance sessions. Keywords:

i 1. Cognition

i 2. Dementia

i 3. Executive Function

i 4. Memory, Short-Term
i 5. Sleep

*Corresponding Author: Behzad Nikzad

Email: blsnikzad@yahoo.com

]



WF 5l ez olod ooy 09

015505 8542 el 3 Lo ke ool g Sgrumme

u‘f‘ &)J)AJ ‘)i)‘-’ oKisls ‘gs""w‘ﬁ) 9 ‘5...4): i°91'° oaSLisly ‘@}LM» uLac‘ i°91'c cs)f‘
Olnl e gy 559l g pole Dliiiog 35 10 o utlgag)os 09,5

o wleMb|

VEF olo e VWi dy (AR SR VS W VE-F Caipos)l VP icdl 5o

Psleo,Sles 1 (PBM) Ll S il 5 (s Ygoe509598 (o2tu il (o) a aslllae (] idoudio
s et cinS gl 0, Shos iy (o SE LI o Ly 6,5 adibls Jols o o5lis
LS o b 8 Slgmo oSlayy (MCD) Gipas 25l o sl oy e Jibis oo
E Ol Jlsbs 00 S, Ve ]S 09,5 g g3l —0s— ot Lo silejlad b
Eolaisl (05,5 ;o 0 ;a5 V) J,uS g alslae glmog,5 ay dolias ;5 b 4y MCI ay
o e 0 (Atdo A aule ol V) azan F ou o dn alslie 09,5 Laiu b colo

dool jo oSl o, Slas o 518 Sl >les 10 (egb AV 2 ) S0y 50,8 gola
(gl=m (5,54 1asl>) N-back QH}T Sleslar Ly aale S (6,50 ,0 5 oy Job jo

E (ol 3 ,-Shee) BRIEF-A asliivs s o alyimt (o S Lidl>) JoSy a5 | slusl b ool

ol mols lpandl as il (Cle i) i Oy S e iS sl
iguals slacjls L sLmagte (J S 09,5 L aalio ;3 ad3lan 0, 5 oS ols i ;S sl pSojlasl ko
il K ULM.: @lj__?-‘ orsmj&)lw Lg)LY:\._Ja’éb “(§ y—as G)québ u‘)._..o..! 5o ‘59‘_.>54J.)L9
J—U—J‘ v k_i_)tPBMLSJ—AS’WMLMUM&LG@)QL—QQWW“JL}W‘L—J
QM"‘,U; Lb K Paal aal 6l olada a5l g ails Gue (GYeb cnl (S o] Ol S a5

Sly> -0

313805 o 50 1 oo 0w g3

blsnikzad@yahoo.com :So g 35S Sy

|



WF 5l ooz oo o3 09

=

U—AASH a‘—"—m

sl b xS o5l 550,08 sla g lew adon 5l ccaliz
© ,PBM 35U w0jng a4 calizee Slalllas (VYY) cul
aiiled cmac slag lon o golbd o, Slee il
PBM ‘SA_OJ‘ 9 ‘5....._7u).>‘ 9 q_;loo)f uu)‘)j J_CL: J‘s)
OVFN0) alon, S ool cobis o, Slee - lai 5l
Gl 6,0 bla jl wlallas S0 4 Syl og 29 Lo
L 5, PBM Glallas , 5T wss,S eolaiwl il Joxe
Wl oa s ploxil jg,ml as s a s 3l i o ) Sl L
3l eola ! L (tPBM)’ Sl ozozl,3 PBM i,
a S oS o aSE LT .(VF-12) asilos,S ol il
St Smsl Sl 5 fge (Sl 28 - tPBM
Gl y g0 g a4y Cugar ol (Yoo YY) oo |y
Slow |y o i Bu il Ba w5l (S o s> aS
QYY) asles,S o b tPBM Loy 4wl S

45 Sl 5l 398 Al plmil )90 (oo ) o
Uioes oo lis o, Shoe U Lo tPBM L3 olalllas
Pl i s s Mise o Lo el 0,8 5,
s Bdae e Jlg) yleys 45 olonil 5 Jg el o0
35 o5 Sl S iy Sl Bages o L (6 5ty
G J=te lgs 5l U8 J=lpe jo tPBM St sl o3V o ls
oSty ils b (Ve V00 YY-YB) 55 s
L b e 60)5s dalllae Sy L g5 cdalllas oyl
5 sikis pgla a8 as 8l MCI o tPBM sy il
e Aeals 5 Sl ool (GSUS slas Shee 0o
05,5 iyl aadlw o, 8 e o 1) Ol ksl g (S,
aS 0l o8 i emlioo sl Gulawl 10 (VF) 05
3 Shos 05ge Ly il e Sl (>l ~ PBM LI
e L sl b e JLile MCT ey o i3l s

L gy 9 olge

0531t b L simlesl aed (imshy (il b
8 ol 5T Aale 352 8 09,5 Lo 5]
3 S 390598 am 00iiS asrl o MCT ey Mo Jlilie
5 VEF i 3l dass 8 5 e slas 551
MCT a Mo il 0055 &5, 5 Ve gooome o
oolaiwl Ly sz blo 1) ool ol as 0g,9 dayl ) a S
Solaar Gig,y Ly g Dl aiedan (oS diged b,
PSS g adS e 09,8 50 (L85 ae B D90 a 03l
wl_..a|)_a4_:5~p_>n>.\_u3)§ sl Ve ln‘..\_f
wais o Baus a8 b cl (L8 ol
aolae Lo lne bl o Cnnilyyp s gla )l
I ot 8,5 5 el abian s o S e
w58 ole)l e s*—'fb el o gl
Jr=Sge 3l o)l Ge—es! 5l eimian el cgr

! Transcranial PBM
2 Montreal Cognitive Assessment

doddo

3, Shee ials L S (MCI) cais o5l s s

orels )l So el ol o e o Jled g sln
)_,o.:‘]” L;)l_,o.:.g l_» alol ) as el L 6[—@(5}[&:—3
4_1>).A uj_: L)‘H“MCI (\) Sl O‘J_A.Q ‘_}_D.C J‘ﬁ) 9
il LA e o, Sdae ol cws I s Jlsil
Ol 0 a8 0o iy ymi Jie Jlg5 £9,5 5 (xpmb o
i cadadl> alox | gLl sl Sloe ials of 3
WS (V) aiS o a0 |y ol 2l o Slae 5
b @ lisee Mo i 1y o, 81 55 Ol
V4 éspdg.,\_w‘ OMW(Y) .\_.569 @‘9)9
A b MOl a5 L ollem jla—n,0 b0 Ls
5 oAt gyl SlasS oo cé iy e gy Jlo
Sl saie Jlilo jo pg—asn MCI a8y ls o
Jls5 (F) sjlas 36 a1y de I ansgy 9l oo
Ol g el Y (g lan S 0l s o Jse
Jelse JyuS i oS oS 1) o ed, iy 0ol oo Lo i
2 Logas Jde Jlg; 5l oS jo sbs Jlyy s
28 1z (0) Sl e sl (el 51 o i
Sl an o) lasadln cesen ol o B Gl Jlw
Ch—ro> o..\_z.ﬂ Jl_.u Y- 00 09,0 )LL:.».:‘ O 0d9—s

Sl e (ool e BuiS S 28 sl (558
S e slas o (6)Siwd 9 S 28 50 ated a8
s o131 gouxie sles )5 (g il i 5l eolai il
Slzool, 3l o g sbs sloac LB sLs )| 4 laioa
sl gl SleTil jedaiedy —ase slos Lo
(o2l et S 25 ) S ply—ea PBML(Y)
O90le d S0 /50,8 a5 ol o aS cul gladslae
(A g oo 00l Cwgy 4 (gl AT Fee) S )8
55! e elie 0lgs o0 08 (yg0le S /e 59
5 Gl L) (dse 095 Gl g 00,5 JLed )
e b A3l 5 sl L 51 0 81 S
(ol odle () S il ol juS gl S
&ilmil 5 iS5 g goliy slo ek fled a il e
(+Ca2) sndS SLnisgy gl 38 L1, sk
= (V) oS LATATP o dss 5 o5—nST JLsd sloaiss
WD, (Sl Hezed (69,le ey Uaes PBM colwl ool
sl calizee slag lon jo Clpddl s sdlonST (o il
oyl i a8 I 0. (V) 09 so ool ul e g
Sl b $isdn 95k )0 (emas oLl s sslaS)
sl Jlw o (\Y) cwlad 3 |8 c 0,50 omas
bl J=do au PBM i5u 5l 00 yo Sladss 5
slos b ooy o ol 0, )5 5 (mae (S Lidlns



WF 5l ez olod ooy 09

“o e d
e~
Aol iiw p ool J5 0 ,0d .l ol L sl 5l glas o
VU b0 0,0 0,08 o0 L3PV L a0 5l glaals (o
VP i Ol sl Gl VO LA oyl o Sy ol ) ad]
o Ol bV L YF g lhvgie Ol bl alas YO U
(] u_.)..o)ui =90 ‘S;L.M.o.cn G pd BB ul_..,...; |)
ahe S alolan olaslil s, Lol 2l 5 +/AY
—ily, la g o ol jo (YA) cul +/VD
lod gAY ool <YYoy, Jols BAT asbivsyy
(V) sl oot o)l csdlas & jgmo any +/AY S50

ouds JSis eole ¥ leoni alw oS an g S
e ez 5l S eole 2 gl oyl
Gl (S0l o oo lasa S | aw s as
5 to o ity JS s 08 o Slsel
VF o 0 pmed o S t;a)_msl WL
S8l Yo YA poyad wcaas So, 8V s
‘) ~.\.n.\_w L;a)_w.el 7Y Lo Y4 O o)_a.; 9 Ja_wsm
G;l)_ﬂ’uw‘ 5o ey ol (YY) A8 0 ol
el o ey g 1A 2l S sldll o o L
YY) cwloo s o)l 5 /Y a e S aLolda

Sl o, Slee w2 IS5 S N-back (9]
Lol a5 ol ol slmo S5 L b e
Wy papass y [0S ol alal GleisS (eSS
Sl DLl 5ls (55— 4l o5 S e
45 Comnad 5153 ol O9=03] agy gige ;S )0 ey
o9l 4 8l 4 5 O o 4 LaS e 5l (gladlos
S e Ll oS (o) 9l (S99l 090 e 00ls s
L oo Sy ol 5 1 oS, o Ly b oas et
99,5 o0 Dygmo N Lt uolie Ly iolesl ol as
.59 oo 03958l GlSS (6)l9-20 it olie AP L
o pas] ol 45 Lol 5o sl ¥ L Ve oy e
| gl s o 5 5l oSl (6 oS
) e ) SEL i 6l 39 e Lol
el An 85 Y. Qg_,oj o=l el lhm p3Y Gl us

slapsesl oo, 5l (S ls’s o5 1 izl 8 5]
99 5l Sl Sy (LB elode Cnlng e )lex
5ol 4y g, bl clin b il oo LS Caad
&l LMl ool Sogs;l . weSae o3, Lzl ,3
Ols—iear 1y ol aS a8 )1, S5 e lie s ey |,
Sg—al wles S Gosi (5 loid — Jlg5 4 Lidl>
a3 2l (glads 1o g0 0] ,8 S ek o
A2 ki 45 Wad il o s 4 ol Sledlbl
Srly s Gl ag oS Glus ool s, S50 5
Sl (ol ey o yls USte adoy ol 5o g o

3 Beck Anxiety Inventory

4 Beck Depression Inventory
°> Nasreddine

¢ Beck

[EENET PN I W oolai W MCI RS st_’ «(MoCA)
L oS o8, o sl ol sl So, il o Dl
aoliies sy o BAD Sy Oy dasl anb iy 5l oolic ol
=8 ol 0,5 BDIH) poo s =S (S0,
0 oBzils NS aieS Lo wgi aalllas ol 238
imed S ol (IR TABRIZU.REC.1403.035)
o 33 e ) S 6 s g asbalT eosls,
(g yu50,lan Jol i aalllas 4y 09,9 sl
aisls e o MCT a5 (o o Jlows $0 L5 ¥
Lol MOCA 5—sj] 1o Y8 L5 VA 0,05 oS (z
pace Uy ceé (Gl i3l asiogy & e b acalllas jl g,

L am a0 ailw (0 ol 90 5l s 5,5
ot dawg cvac b1y Slg, YS! ailw (7 g 0
31 =Yb 0 e )l (S0l (0 o ol el
Y5 5 VL 6y i enS) i il sl Ly (BDI s Y4
S syt ySg0 (SLg 0 By as (0 (BAI o

ol oo Sl u‘)lLo.ib 9 au_vd.”fa) .‘a_..uy s
d>gi Loz 5l @ lite Ll slaojs> 05_@)] o)
eyl ol s s sla LUl 5 ol aLidl>
Iy solis sloojex 5l (5500, S aals a5 oS
‘S.DL»_:..J be‘ W )\b MoCA o)_>5 - 09_...."50
5y Shae oiilen A IS5 Lol eyl sl oo
‘d.o_..ul.?uy ‘GILI U_P ‘@‘5) ‘LS)H L.S)ﬁ]‘)l—' ‘@‘)_71
A >g5 g ol (Sl STl b L Syl gyl
X L5 VA 0yai tpulos (30 o L5 Y5 0y e
O 5% oy i e Jlgy Y L)) 6y MCI
lysas Jde Jlg5 & 5l = u—*-’l-‘ 9 bwgte Jde Iy
</ ua_n.vs.}l.._m J)L_'>|l__».>|)J|u_3.3_u le)_g |)
ElinS il b ol 3 TV s S 2155
(TA) Sl son!l Cwo a IV )_>‘),’ UH)‘ U_"

PSS by VAM JL 3 BAD S& Ol asl asla

Clyhsl Sal o -Seslal gl a S cwl Lol Sags
VY Ghlo c oo s a s YL WS 5 5 ololezgs 4o

S S Ojpo s Jls yo Sl g el Jlo



WF 5l ooz oo o3 09

= &

U—AASH ﬁ‘_—‘LA.,—Q

(4_a|)5) »))j.l.o.c )° J)L_>‘ 9 )5] u_)|5_> duj)‘d )‘ oolaul
TR EGON [PYU SC K WVGOY | i W S R R || SOV S
Sol meS Ay S an ) sl o o IS ie a5 4
gazan o ,gol S an T an Y el ais o L
oals plaizlaian o oaol bawa oSy Lol
O 9 Pl CadsS (bl cer )l Sldllae o
u_hfl.» )l_....cl )‘ 9 Sl ooy solan_ul u|9_> UYB'L»_?I
A s S ldll ey asls ol (bl a b
(Y‘V) 4_310.59.0.3 U’“")‘)j UT ‘rw)ls Ao Ls‘)—’ |) J_.o)b
Ol ( d Olsllas 3 lke APBM Sl o,s 9,
S0 9 go— Job Lo asllas ol o caiiS S 0
awglaado A olds o el AV 508 jeole an
a8 8 ey o aan ¥ Ouwdn gaan o L
] s by e ol adSlae ol o . (VFV0)
L_agd._maaujs_.m‘)_mybf\\‘ Cﬁ—“Jﬁ—bL“\ﬂ Mﬁ.’
Jem2 £+ g5, 5l azils gmW/em2 YO« les aisls
Slodgs o9 n ml 49 H9 ddgi e B85 D50
4 4_4.._‘5.)/\ Odn 4o s)_]a..s 39— Zg—o Jj_la D9 (5)9_:
FP1, FP2, F3, F4, F7, F8, slass sl Sliey >lss
&l dozmazl 3 @LA)\))&.; Slds slass .oi susLl (FZ
DepmW/em2 £+ v ez 590 5 g dnd> VY ol s

ES b (Gt o) Shas 0 Sk 9 SU (o)  ST
&y N-back ygoj! 5l cadslon 5l sy g e o F0S
Slr Sy ol L3 5l s lams g adidl> b )|
Gz )0 dolidow y 3l gl i g A il L)l
BRIEF-A) JLwF 35 a5 — ol 5, SIS ,Lz8,
Cle cnitS e sl g a2 9, (s Sl
ooliiwl (AL ES ;8 Oly 2 (o) Sl S 9y
OB auS o8 b a5 ol )l yo el ) i ol
Lo b ol g sl uly abg o slagygesl 4
A &N olud> oleys s e o] G b
050, eS|y abogy o sl ygesl lboaiiSeS 5 1Y
Sl sl e g oy pelae 4 e
el pladl 31 ams ol S FacS’ o8 b e lshae
Jlo g o sl a3 S )13 ol 09 loame
Y JEEL S A U SUIUP S N W T WS N ) B Y
03313 S 5 Oloeyd G iy s Jmlye 0
o ooliul YF a5 SPSS l38le 5 45 ,, Ko slivo i

7 Behavior Rating Inventory of Executive Function-Adult version
8 Roth

? Pittsburgh Sleep Quality Index (PSQI)

10 Buysse

—n SLS oS Lol Laglgo, 50 s ol o
il gy an |y oledbl o sl pes Y oixl 4 s
(Ngs JSil Lo ads e ol o cwl S wauS
o2 ;o B ojlala 1) aladl> o) o led ces |
PRI YLMWRTY. C)?—‘}T Ol 530 (X)) oS 6oy 09 >
ol pgd G ,0 0 S o S5k b a5l Ll a
g3l B ) A S 5 Sk g Sae je b (o3,
Lol a8 o (55 ojluil 1) aoolisS (g o d_Ladl>

5 Sl Lo g S5 9 S8 lime il il
A_CDQ‘SA )bJ )_..ul; S ol |) 5‘ O)_o.; ‘Smﬁ_a)] ul)_laaol
s — ol 0, S5 (6,8 (gunas o asl iy
a5 oK 5 hely lawgs 45 (BRIEF-A)" JL.5 )5
loo Sl a5 cul gloa o luilin! ozl b w i
o= Ll oy e po 1) VLS )5 a2
@2l sles S olaj)l 6l gl ol aS o
Syl o ol el g (>l b Jlw e LA ol
(G50 Slog ) jmwasas,o o le Sipy byl o
033 L)AM e g ‘-;Lu.v).u‘s) UYBL_‘>| ‘(.5)—’-" oS
P 5 58) 09— co (5,00 T 0 e &, S (glas 0 A
«eSbil, g L) dai» asl b g0 3l IS
@beadsen Ghls basls (ol 5l So e 5 wil
Jolis jlud,y pmdas gloadlge o5l o le a 5w il
cp8bo sl (g5 yael p Joli el il 3 sl aaalge
cly 0 o5kl (e T bl JIS5 S
0531 J5 o ymed iy 5 Ol pod gmed 5l (55 o0
o, b oS Lo a5l sl oyl cws as |
slacosgame aiile Ll 59,005 o35 JLu5 )5
a 1<‘ > o d_>5_;9 uob N NN PL?D‘ ‘LS’L’)
A ol o O, 42y jexea ST slryge;l o 4 S)
ool el s ol > (FD) 55 i ot
Y0 ols plas 1y CIAN) g ls e (Ko olajTib

il S PSQD S )93y Oly 5 o aS i
Cle G e Sz (RS 095 9t
) ag g 4 S 0l e 4535 ol S Job o
3 Js VA et el ol ans 5 >k ol S
() Sy an s Sy s RS CleS) e ¥




WF 5l ez olod ooy 09

“‘ ¥
&
O3] gl as amg Ly Laosls (o5 ands o as

el Lo, (ol fy i St gy 5 i
3 s (8 )lo e gl aSl A Az g5 Ly g) (9o
Jsb U sio o yd 45 EiS ol am ol i sl +/ 0
09.4»‘54 A_.uL’ J)—‘*S 9 FUl PSRV 09)j ;J“—’L’)‘ﬁ U‘“—’L?U

o= S ey calSlas 09, 5 oS oS b gl
el st BB Fosg an sl las an cous Lo

aidl,
el ea s Al Y o o Baus

A og oy B Y g0, 0 Ba s S, 5l 8\
ol 3 FY L FY o oogase 0 4 S
Ot S sesl 5l gty A B oy jeliie Ay
Y a3 SPSS 5316 5 Ly S slaojlail o 29,5
e a0 e Ayl oo Lo jloges ol ool
Ol (= dy s 9 o imlaw) agy 4w bl p |y

OBAS a8 i 3l Cuxez @la Sy - Jeus

O
3 jlibiwl Bl poeil  (Jlw) uile (Jluw) dld
AY | uf QUAY oY FEFY | e | alsla
PR VIYY DOy B | e | S
& 4
B raal B9 5 5alS (y505] (olsl 2 Wo3ls @395 (1092 ok —¥ Jgur
Gold (5 raksl>
G2l (g l5alasl>
oS,
Clad Coias
TR I PRESIM IS P ROV g PRV
0.5)":&5:""“ Gh-u) .
- = [EYSE
ozlow  ogesloim
ol g akil>
Golid (6,5 Akl
sl 0,5,
Slgs codns
A
o A
& 4
f.
Ya
¥ .
Yo -
e — S et
1 \/\
\‘ T T T T T 1
b b Vol Foals 9 ads VYol i

Sl s uSles (ool (55l (5,5 aRSL> e jo S &S 0 Ol o651 -) Hloged



WF 5l ooz oo o3 09

= &

g—_‘:&-.'hs_}J=; ﬁ‘_—‘LA.,—Q

39 el Slawds mols a s s as o i Loy )5
A dadl> o, Sles 09— 2 tPBM oy i il
S e Sl MCT l)ls Jlowiloe ol 8 (s oo

Aoy, adslae alds glal ol 5l Baus e85 %
Jr=S 09,5 oS 8 b awl oo, S oy Jey
ol plis ald> aen Job jo l) 2ol Lo ,a agy,
dslio oo i d b Fas a9 L F Jou o 3ol

Gl @Sy PBM 5 3l b i e ) Ko slooladl 5 25,5 s Sl oyl —F Jgazr

S5 gl yedoen  (5)ls Lo haus

F o oolilioe  olps ade

YR ooy 3¥YY \ s
L VA =
& <
& -
¥
wo &
v 4
VY . _
\' —4.1."1-\43 55;

TS e S

4 als

ORI < TSI VPSR CVES- P L ¢ 1 PRI L AVEL UK JU-RCK ST RPIR J B N RYOR)

St (AR (o b Jguzr mlS WLl
0905 ¥ S 9 oy e b b Jo e o
S99 S I gre Dglai P>/l ma s jo 4l
Aol Gles oo el a0 0 Ly g0l 51l

a0, Sloe 09—y ,tPBM loyo a5 o83
el s 3se MCI gljls Jlilee ol 8l g o i

Wl soml e J B Y oy e o 4wl 3 b
9 ol G anlb b > | >l o Jp S o, S
el a il Sl g0, Slas , o (60
GO9—ro dg, a3l ol o aBlas 05,5 Jg
ROUHPRJI JOM PN P EHO R P SO Pra. B

Gt 5l PBM s 51 b L ya 5 5o sl o3l 15 (o9, s Sl 9051 =0 Jga

SNYY o+ FY FIVVF ) 0%
L. VA s
&~
.
YA+
We &~
-

Vb - ‘/\
V.

TS S

wb b= ¥oauds 7 al>

q ad>

ORI < TSI SISO R T SV TORNRNT RUST X JU-CH [UUETRPIR (/[ A RYON)



WF 5l ez olod ooy 09

00‘ S
M
Se—b e dml MCI Gl )l Jlowilos o3l ol

el Lo,d Jolpe plwd o J—=u8 9 alsls
WDg—S et 038 oS S, sleeg, S 5l S
alzloe 09,5y Ba S o8, i Oled o ¥ Jgas ollas
G0 g gl sy Jolyo 51 SO e jo o S g

S PBM leys izl gyl 51P</+0) 5,0 55
Ssad 9ms B MCT (gl ls Jliloo 81,8 Cly 5 i S

J)_..»S 09)_? \))J.LA.C g.:‘)_».».u ‘55_ﬂ| & )‘&5_& d_>Ua.A
ot dmdz 5ol el Ly 85 s and> LS
oals i J,iS 09,85 o0, Slas o Sz Ll
(Ol g9,—3 sla—ul sl 5l aLslas 09,5 .ol
o= gl o, S5 e o ) ol u ol
> e 0 e el Al_Sls (g05xo U5, g 0ols
Ll oalo uL......a o)_f.Lo.c quj_..»)_._-...au_J ks)_.i._,
o B sS S, 8 ol o F Jgo s ol
3 B N Y P e B O P Wl CS KV P 3
P>e/N) o)l 55 =y ‘5)‘062_:.,0 Sl 5,50

@21 0,5)5 n PBM (asu 1 b by, S (sl o3l 1o (089, o S5 9051 =F Jgur

S GUT jgdzxe  (g)ld chre

¥ oo A ts ) sl
B A L
& A&

Y.
YA A
\is & 4
TF
Y
Y. | M T alsle oy 5
A ’
T TS S
¥
¥
). T T T T T 1

4L las v 7 als

A dd>

Wl Eri

i oSl ol lss CoinS it o QBALS o815 & nis oS —F Hloges

st CohS 2 PBM asu il L e ;S sl olsl jo (o255 o i1 gl =V Jgu

S Gl jgizme  sfosaghe  F o odlildz ol g
¥y / A rs \ ugdS
L. 1A s
& %




WF 5l ooz oo o3 09

= & -
v_a.u.hsj_; Q_JL_Q_Q

A Lo o e o yilidl g0 S e o )ATP oo
GaLm...: )_..«5 BRRUL SUELOW NS ) LS”"L‘—""’ Lng_MJLd
EERCE N B OV N S FLNIN I W PR NI gy
e iz (YT ) S o Jlad ]y aslis o Slae
ol Sl ad e an (900 5 (29 ot (el e
tPBM ol oS 0 S50 Slallas 45 g lailon 13
(s 2L P (g aibe s ‘SVJLMW N
Slay 9 mas lald ol 500 )l 5 el )l
(FY) 05l oolaul g oo (Ll lg) 4n i 4S
S0 49 Sl LPBM a s ols lid ol a s
Sldime soboa o Sltay (Ao 50 Ggole
5 Sl ()l BA A8 Sy 4 poxie
5 2l S g ATP aJgs Al aile Sfoloms o
£33 eSS ad>ye po DI o ialS (s
tPBM 5 5 L waensds Slw s sl JSSg, ~1-b
oS b3 | ale SO MCT a s Lol 5ol o
tPBM )| oolai__wl el J_o.c J‘B) 4 g,‘.‘i)_w.u 6|)_:
ao,lenS § 29,0 ,f al Sty ol S leea
sladiges L ST oladllae aw) oo ;b d o0 S lgal
Olored (o) 5 Sk =5 slroyge =5 )5

1. Dai W, Lopez O, Carmichael O, Kuller L, Gach
H. Mild Cognitive and Alzheimer
Disease: Patterns of Altered Cerebral Blood Flow
at MR Imaging. Radiology. 2009; 250: 856-66.

Impairment

2. Winblad B, Palmer K, Kivipelto M, Jelic
L, Wahlund L-O, et al. Mild
Beyond controversies,

V, Fratiglioni
cognitive impairment -
towards a consensus: Report of the International
Working Group on Mild Cognitive Impairment.

Journal of Internal Medicine. 2004; 256: 240-6.

3. Ghadiri
k. Executive
with

Journal

F, Abdolmohammadi
Adolescents

sourman abadi
Functions in
Sleep Disorder. The
of Shefaye Khatam. 2023;

Neuroscience
11(2): 32.

4. Huang M, Gao X, Zhao R, Dong C, Gu Z, Gao

' Vertebral arteries
12 Internal carotid arteries

S5 Az g oy

tPBM (yLe,o a5 05 o] 51 S aallas ol sloazily
5 SOl )ALl (g s 5 )5A LAl 35
o=l 05— ;39 MCT (gl Jluileo of 81 oI =1, S
0 ySlas 3g—npe 45 cnl LB lallas alio (a8l
(Wl Bo—uS oS5 o tPBM 5l s |y ool
VO VYY) wols oyt el ams S oo
=l liuly jo 0y so pmizman Laazdl ool (VY.
VY Gae a0 PBM jloolaiwl Lo a5 suib gla sl
Jie Jlgy am e Jlon my SSLl )0 05 aie
G0 aadllas .(VP) uso,S )15 8 ) b wgie U aas
syl = >les o PBM s )s a s aiols olis 55
gl a8 T LS a5 lapl -5 5 glo g
=l sl o i e 4y Sl )093 Lol
Oblen (BUb 0, Slos 1 ldlais (s50 095 Oz
OV) 3,0 e il Gas sl adlesl b

3hoase sloacdl o l) ase Jobw sloas Slae
oa—d slpidey (YA) v o Lyl e o8l 4 Lox
°)—3-7.‘.’)’)‘> CA.CJ_...J ooisS Sg9d—rme g QS‘LQH 4_1.‘>).n u‘j_&da
sl Jols s 10 ST b yms s S
g Lo a8 gols Sop slagsisd 50 ol
45 WS oo S 25 ) slaSTe g S g 095 o0

&b
J. Development and validation of a nomogram for
predicting mild cognitive impairment in middle-aged
and elderly people. Asian J Psychiatr. 2022; 75: 103224.

5.CaiH, Zhang K, Wang M, Li X, Ran F, Han Y. Effects of
mind-body exercise on cognitive performance in middle-
aged and older adults with mild cognitive impairment: A
meta-analysis study. Medicine. 2023; 10: (34)2e34905.

6. Zeraatkar H. Late Life Depression as a Risk Factor
for Dementia and Mild Cognitive Impairment: The
Mediating Mechanisms and Processes. The Neuroscience

Journal of Shefaye Khatam. 2019; 8(1): 111.

7. Eslamizade MJ, Behbahanian S, Mahdavi M,
Oftadehal M. An Introduction to Neurotechnologies,
Transcranial Magnetic Stimulation and Transcranial
Direct Current Stimulation: Their Applications in



WF 5l ez olod ooy 09

00‘ S
M
the Cognitive Enhancement and Rehabilitation. The
Neuroscience Journal of Shefaye Khatam. 2016; 4(2): 65.

8. Salehpour F, Mahmoudi J, Kamari F, Sadigh-
Eteghad S, Rasta SH, Hamblin MR. Brain
Photobiomodulation Therapy: a Narrative Review.

Molecular neurobiology. 2018; 55(8): 6601-36.

9. Li X, Liu C, Wang R. Light Modulation of
Brain and Development of Relevant Equipment.
J  Alzheimers  Dis.  2020;  74(1):  29-41.

10. Dompe C, Moncrieff L, Matys J, Grzech-Lesniak
K, Kocherova I, Bryja A, et al. Photobiomodulation-
Underlying Mechanism and Clinical Applications.
medicine.  2020;  9(6).

Journal of clinical

11. Hamblin MR. Mechanisms and applications of
the anti-inflammatory effects of photobiomodulation.

AIMS Biophys. 2017, 4(3): 337-61.

12. Bargi R, Salmani H, Asgharzadeh Yazdi F, Hosseini
M. Inflammation and the Brain Disorders: AReview. The
Neuroscience Journal of Shefaye Khatam. 2017; 5(3): 68.

13. Salehpour F, Gholipour-Khalili S, Farajdokht F,
Kamari F, Walski T, Hamblin MR, et al. Therapeutic
potential of intranasal photobiomodulation therapy
for neurological and neuropsychiatric disorders: a
narrative review. Rev Neurosci. 2020; 31(3): 269-86.

14. Chao LL. Effects of Home Photobiomodulation
Treatments on Cognitive and Behavioral Function,
Cerebral Perfusion, and Resting-State Functional
Connectivity in Patients with Dementia: A Pilot
Trial. Photobiomodulation,
surgery.  2019;

photomedicine,

and  laser 37(3):  133-41.

15. Berman MH, Halper JP, Nichols TW, Jarrett H, Lundy
A, Huang JH. Photobiomodulation with Near Infrared
Light Helmet in a Pilot, Placebo Controlled Clinical Trial
in Dementia Patients Testing Memory and Cognition.
Journal of Neurology and Neuroscience. 2017; 8(1).

16. Saltmarche AE, Naeser MA, Ho KEF,
Hamblin MR, Lim L. Significant Improvement
in  Mild
Dementia Cases Treated with Transcranial Plus

in  Cognition to Moderately Severe
Intranasal Photobiomodulation: Case Series Report.
Photomedicine and Laser Surgery. 2017; 35(8): 432-41.

17. Baik JS, Lee TY, Kim NG, Pak K, Ko S-H,
Min JH, et al. Effects of Photobiomodulation
on Changes in Cognitive Function and Regional
Cerebral Blood Flow in Patients with Mild Cognitive
Impairment: A Pilot Uncontrolled Trial. Journal of

Alzheimens disease: JAD. 2021; 83(4): 1513-9.

18. Salehpour F, Farajdokht F, Cassano P, Sadigh-
Eteghad S, Erfani M, Hamblin MR, et al. Near-infrared
photobiomodulation combined with coenzyme Q10
for depression in a mouse model of restraint stress:
reduction in oxidative stress, neuroinflammation, and
apoptosis. Brain research bulletin. 2019; 144: 213-22.

19. Barrett DW, Gonzalez-Lima F. Transcranial

infrared laser stimulation produces
beneficial ~ cognitive and  emotional  effects
in humans. Neuroscience. 2013; 230: 13-23.

20. Hwang J, Castelli DM, Gonzalez-Lima F.

Cognitive  enhancement by  transcranial laser
Lasers

1151-60.

exercise.
31(6):

aerobic
2016;

stimulation and acute

in medical science.

21. Vargas E, Barrett DW, Saucedo CL, Huang
L-D, Abraham JA, Tanaka H, et al. Beneficial
neurocognitive effects of transcranial laser in older
adults. Lasers in medical science. 2017; 32: 1153-62.

22. Chan A, Yeung M, Lee T. Photobiomodulation
in the Brain: Low-Level Laser (Light) Therapy

in Neurology and Neuroscience. 2019.

23. Saucedo CL, Courtois EC, Wade ZS,
Kelley MN, Kheradbin N, Barrett DW, et al
Transcranial laser stimulation: Mitochondrial and
cerebrovascular effects in younger and older healthy
2021; 14(2): 440-9.

adults. Brain stimulation.

24. Holmes E, Liu H, Gonzalez-Lima F. Cognitive
enhancement by transcranial photobiomodulation is
associated with cerebrovascular oxygenation of the
prefrontal cortex. Front Neurosci. 2019; 13: 465756.

25. Baazaoui N, Igbal K. A Novel Therapeutic

Approach to Treat Alzheimerns Disease by
Neurotrophic Support During the Period of Synaptic

Compensation. J Alzheimers Dis. 2018; 62(3): 1211-8.

26. Cheung WC,
Motor

Environments:  Listening to
Early  Childhood

Ostrosky MM.
Development  in

Supporting
Virtual
Teachers”  Voices.

Journal.  2023.

Preschoolers’
Education

27. Nasreddine Z, Phillips N, Bédirian V, Charbonneau
S, Whitehead V, Collin I, et al. The Montreal
Cognitive Assessment, MoCA: A Brief Screening
Tool For Mild Cognitive Impairment. Journal ofl
the American Geriatrics Society. 2005; 53: 695-9.

28. Pournaghash Tehrani SS, ghalandarzadeh z,



WF 5l ooz oo o3 09

= & -
v_a.u.hsj_; Q_JL_Q_Q

H, Saberi SM, Pashaeii Bahram M.
The Mediating Role of the self-regulation and

Farahani

psychological Distress in the relationship between

domestic violence and cognitive functions in

women victim of spouse abuse. jep. 2018; 6(3): 51.

29. Beck AT, Epstein N, Brown G, Steer RA. An
inventory for measuring clinical anxiety: psychometric
properties. J Consult Clin Psychol. 1988; 56(6): 893-7.

30. Hossein Kaviani H, Mousavi AS.
Psychometric properties of the Persian version
of Beck Anxiety Inventory (BAI). Tehran

University Medical Journal. 2008; 66(2): 136-40.

31. Beck A. Manual for the
inventory-II.

beck depression

Psychological Corporation. 1996;82.

32. Gholamreza rajabi, kasmai Sk. Psychometric

properties of a Persian language version of

edition.
139-58.

second
10(3):

the beck depression inventory

Educational measurement. 2012;

33. Sharifi HP. Principles of Psychometry and
Psychotesting, 10th edition. Tehran: Roshd; 2005.

34.RothR, Isquith P, Gioia G. Behavior Rating Inventory
of Executive Function - Adult Version (BRIEF-A) 2005.

35. Mani A, Ghelijkhani S, Haghighat R, Ahmadzadeh
L, Chohedri E, al. STH. Validity and Reliability of the
Persian Version of the Self-Report Form of Behavior
Rating Inventory of Executive Function-Adult version
(BRIEF-A). Shiraz E-Medical Journal. 2018; 19(2).

36. Karadag E, Samancioglu S, Ozden D, Bakir E.
Effects of aromatherapy on sleep quality and anxiety
of patients. Nurs Crit Care. 2017; 22(2): 105-12.

37. Farrahi Moghaddam J, Nakhaee N, Sheibani V,
Garrusi B, Amirkafi A. Reliability and validity of
the Persian version of the Pittsburgh Sleep Quality
Index (PSQI-P). Sleep Breath. 2012; 16(1): 79-82.

38. Wong-Riley MT, Liang HL, Eells JT, Chance B,
Henry MM, Buchmann E, et al. Photobiomodulation
primary
inactivated by toxins: role of cytochrome c oxidase.
Journal of Biological Chemistry. 2005; 280(6): 4761-71.

directly  benefits neurons functionally

39. Moslemi B, Azmodeh M, Tabatabaei M, Alivandi
Vafa M. 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. 2019; 8(1): 129.

40.Rezanejad Asl A, Issazadegan A, Mikaeli Manei F. The
Effect of Manipulation of Neural Activity of Dorsolateral
Prefrontal Cortex on Cognitive Flexibility Deficit. The
Neuroscience Journal of Shefaye Khatam. 2016; 4(2): 1.

41. Rojas JC, Gonzalez-Lima F. Neurological and
psychological applications of transcranial lasers and
LEDs. Biochemical pharmacology. 2013; 86(4): 447-57.



