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ABSTRACT

Chronic obstructive pulmonary disease (COPD) is one of the most common age-related
diseases, which has adverse effects on cognitive functions. This study aims to investigate the interaction
effects of age and cognitive reserve on information processing speed, visuospatial working memory, and
cognitive failures in middle-aged and older adults with COPD.

This cross-sectional study was conducted in 2023 on a 208 middle-aged and older
patients with COPD who met the study criteria. Data were collected using the cognitive reserve index,
cognitive failures questionnaire, the Corsi block-tapping test, and the symbol digit modalities test. The
data were analyzed using multivariate analysis of variance in SPSS software, version 27.

ST Aging significantly affected information processing speed, visuospatial working memory, and
cognitive failures in COPD patients. Cognitive reserve had a significant effect on information processing
speed and cognitive failures in COPD patients, but had no effect on visuospatial working memory. The
interaction effect of age and cognitive reserve was significant only on the cognitive failures; the interaction
effect had no significant effect on the information processing speed and visuospatial working memory.
[&TTERT Age and cognitive reserve may have differential effects on various cognitive domains in
middle-aged and older adults with COPD.

[ETIEITE Aging, Cognitive reserve, Information processing speed, Age-related cognitive failures, Chronic
obstructive pulmonary disease.
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Extended Abstract

Introduction

hronic obstructive pulmonary disease

(COPD) is one of the most common dis-

eases in old age, which has adverse con-

sequences on cognitive functions. Examin-

ing the effects of age as a risk factor and
cognitive reserve as a protective factor can help develop
preventive strategies for people at risk of COPD to man-
age the symptoms of cognitive impairment in old age.
Therefore, the present study aims to investigate the main
effects of aging and cognitive reserve on reducing the
speed of information processing and visual-spatial active
memory and increasing cognitive failures in patients with
COPD.

Methods

This is a descriptive cross-sectional study that was con-
ducted in Shahid Motahari Specialized Clinic, Shahid
Rajaei Hospital, and Imam Reza Hospital in Shiraz,
Iran. Participants were 208 patients (104 middle-aged and
104 elderly) with COPD. The data collection tools were
a) The cognitive reserve index, with 20 and three sections:
Education, working activities, and leisure time. It has a to-
tal score of 100, with higher scores indicating higher cog-
nitive reserve ability [31, 32]; b) The cognitive failures
questionnaire with 25 items rated on a 5-point Likert scale
from 0 (never) to 4 (always). The total score ranges from
0 to 100, with higher scores indicating higher cognitive
failure [24]; ¢) The Corsi block-tapping test: The subject
is asked to remember the sequence of the blocks and then
repeat it. The test starts with a sequence of 2 blocks and
gradually increases up to a sequence of 9 blocks and the
longest sequence remembered by the subject is recorded
[35]; d) The symbol digit modalities test: It contains a key
with numbers 1 to 9, each number corresponds to a geo-
metric symbol, and the participants have 90 seconds to
pair specific numbers with given geometric figures [29]
and their score is calculated based on the number of cor-
rect answers [30]. The main and interaction effects of
age (middle-aged vs. elderly) and cognitive reserve (low-
moderate vs moderate-high cognitive reserve) on the
study variables were assessed using two-way multivariate
analysis of variance in SPSS software, version 27.

Results
In the current study, among 104 middle-aged people with

COPD, there were 56 males (54%) and 48 females (46%)
with an mean age of 58.79+3.66 years. Among 104 elderly
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people with COPD, there were 59 males (57%) and 45 fe-
males (43%) with a mean age of 69.53+3.03 years. The re-
sults of two-way multivariate analysis of variance showed
that the main effect of age on information processing speed
(F |, 0,76-10, P=0.014, 1=0.029), visual-spatial working
memory (F -, =7.16; P=0.008, 1>=0.034), and cognitive
failure (F, ,,=52.65, P<0.001, 1>=0.205) was significant in
COPD patients. With increasing age, information processing
speed and visuospatial active memory decrease in the elderly
patients compared to middle-aged patients, while the rate of
cognitive failures in the elderly patients is significantly high-
er than that of middle-aged patients. The results also showed
that the main effect of cognitive reserve on information pro-
cessing speed (F (1,209 ~21.54,P<0.001, 1>=0.095), and cogni-
tive failure (F(l’ 204414, P=0.043, 1?=0.020) was significant
in COPD patients, but it had no significant effect on visual-
spatial working memory (F(L 2043025 P=0.058, 1*=0.017).
Patients with moderate-high cognitive reserve, compared to
patients with low-moderate cognitive reserve, experience
faster information processing and less cognitive failures.

Furthermore, the results showed that the interaction ef-
fect of age and cognitive reserve was significant only on
cognitive failure (F,, ,,=4.39, P=0.037, 1n?=0.021). Their
effect on information processing speed (F, ,,,=0.749,
P=0.381, n=0.004) and visual-spatial working memory
(F,, 50y=2.51; P=0.115, 1n=0.012) was not significant.
Therefore, it can be stated that with increasing age, cogni-
tive reserve may not have a significant effect on improv-
ing information processing speed and visuospatial active
memory in the elderly with COPD, but it is able to reduce
the possibility of cognitive failures.

Conclusion

The results of the present study indicated that although
the speed of information processing may decrease with
aging, cognitive reserve can partially compensate for this
deficiency in old age. Also, the results showed that ag-
ing is associated with a decrease in visual-spatial active
memory, but cognitive reserve had no significant effect on
visual-spatial active memory. This finding suggests that
COPD may play a major role in visual-spatial working
memory performance in patients. In addition, the results
of our study showed that although aging can increase cog-
nitive failures, cognitive reserve can play a protective role
against cognitive failures in elderly patients with COPD.
According to the results of the present study, the evalu-
ation of cognitive reserve and a better understanding of
the prognosis of age-related cognitive failures can help
promote more targeted cognitive rehabilitation programs
to maintain or improve the cognitive abilities of middle-
aged and elderly people with COPD.

Moradi F, et al. IPS, VSWM, and Cognitive Failures in COPD patients. Iranian Journal of Ageing. 2024; 19(1):84-99.



https://emamreza.sums.ac.ir/
https://rajaeehosp.sums.ac.ir/
https://rajaeehosp.sums.ac.ir/
https://emamreza.sums.ac.ir/

SALMAND ,
IRANIAN JOURNAL OF AGEING

Ethical Considerations
Compliance with ethical guidelines

The present study has been approved by the Research
Ethics Committee of the Psychology Department
at Shahid Bahonar University of Kerman (Code:
E.A.01.08.25.01).

Funding

This article is extracted from the PhD dissertation of
Fateme Moradi, approved by Department of Psychol-
ogy, Faculty of Literature and Humanities, Shahid Ba-
honar University of Kerman.

Authors' contributions
All authors equally contributed to preparing this paper.
Conflicts of interest

The authors declared no conflicts of interest.



https://uk.ac.ir/
https://uk.ac.ir/
https://uk.ac.ir/

Y o Loy 8 0590 NPT Ly

LR 939‘4"3.0
9 ¥l 40 SEU s olw,U g bad g ld Jlxd alidls Ol (0500 3 S g
U0 33D gy olad 3313691 5 90 30 ] Ay Mo ylied s

\‘5)51.3 gm0 ¢ \bb‘jd)s.u& p.wl; ¢ “5.)‘).9 WA

O‘ﬁ‘ sula; suln;}..bla W olKzsls 5L5lLAMJ‘ ‘9515 9 A".al.:.aol oasasls ‘LS“'L""‘?"“S) 03; A

Use your device to scan

andread heartceonine [TETIET) Moradi F, Askarizadeh Gh, Bagheri M. [Information Processing Speed, Visuospatial Working Memory and
2 Cognitive Failures in Middle-aged and Older Adults With Chronic Obstructive Pulmonary Disease (Persian)]. Iranian Journal of
Ageing. 2024; 19(1):84-99. http://dx.doi.org/10.32598/sija.2023.3711.1

d  'http://dx.doi.org/10.32598/sija.2023.3711.1

IR

2 stslladl slaelyy o5 sl (591 rage Sltadl supmor Guiallus gy a8l Silpe & o lans o a3l (S
el ui‘.t)‘dﬁ' S s é’uo”’.), o LSL‘L'S Q‘lﬂ ;] AV la).ol’ J‘b’ké)“"fs‘ 6[’ 4 &Lu:: Glbé)gla.c
s alonil (601 cya 3 Sl 4y Die diadlis g Jluilon )l Loy jo (5l slo ol U g LB o Jlad aladl>

618 e ool 2 (5925 (o0 Sltuad ;Moo el g Jlusloa Jlogy ¥ A 5 JSUtite (gligas ol oalaiia aalllne ;0 [IEETIPEVE
9 swyS S el S o S5l (gla ol ) Al i y3 o 35 Uodio 53 (asLis 5l oalasl b aosls .asuud el aslllae 4 94,
45uns SPSS 38l 5 oS Ly dnl 90 0 puaadizr il g Judos cyg03] 5 Woals Judoxigay s (gl s (5,91,5 o8, olas yg05]
o ool YY

Slo gl g oladis o Jlad aladle cnledlll (551 5 e puo cpuo (2ol Y 45 399 o 51 ST il dalllae glaasily
5 oDl (B3l s g g1 Lo 33 .Y amd oo S, 3l St (o35 craie Shuadl i jlons 10 (5 foline jeboay 1, L
asosnlive olad s s Jldabidls 1 5Lidio i3 yl Ll o (s holine 23T 58 5 oo donndt o lows 2Lt (sl oo
6 loline 13l 5 litio 155 5 s Jola a5 Il s onalite Ui sl oslio U 3 o 35 Liio 5 g ey Lalas 1Y

o gl s Jlud alidlo 5 il Sy el

Vaslin 13 (9518 5 (gliwjoom 178l 31 ol (S i o3 g (s 8 (L5 2l gyl PR YEoY ol 5018 il o g
bl 4233 (592 (yage ol 4 Mire hitallsg VY T YA ey o o

S92 Cro o O] (6 o cyan b dad yo L (gl ol e 53510 33 e yuw o i Libo yu5-3 e gial L [TFNE VPe¥ (209,81 1l iy o
P PP PP ]
Y

&3 y0 4obls 15

wsliilyy 093 ¢ il pole g Sl auSCails cyle S yialy uagd olKitils (e S 3 SLAS
+AA (AYD) YYAYFAQ :opals
moradi@ens.uk.ac.ir :aebb],



mailto:Moradi@ens.uk.ac.ir
http://orcid.org/0000-0002-2761-434X
http://orcid.org/0000-0001-8291-3708
http://orcid.org/0000-0001-7595-3015
https://salmandj.uswr.ac.ir/index.php?slc_lang=en&sid=1
https://salmandj.uswr.ac.ir/index.php?slc_lang=en&sid=1
http://dx.doi.org/10.32598/sija.2023.3711.1

ollus g Jluileo o3l jo a3lis o Slee g8 b))
S ) 5 censlie ekl dnaoss (51,0, (scipio AL
) =9 LD plo )l ams oo dl) (3L peae
i ela bl VY] cad 25l o Slae 5 ind
4 e oS dis Joso g STyol calddl> p3 850 sl 73]
plxl 0 08 gl (S3ld (glaglu )l .0gd oo ozl 59,
Sloolus S5 s,y plosil dy by ol 35 (glactsglisd
ol g ol oo 1y ooyl plol llgs xwabs by 45
&5 &S 2 08 ec g STl caladl> caxg5 (slaoje> yo lalkas
58 53l o 059, ciallig plaxl 5 3,8 Ulg3 5 95 cn
eyt a3 s ) 5g TS bl a5 [V Y] iz o
(Pelly pgeas 59 iled,S gy p |y (S slagll g
09l (oaBUke Sl )5 oS |y 10 i 3929 alady cnl po
IVE] ol 0 il 25 (gl ol g 0 L5

Yok oetS w3l &S poboiles (> el
Silow sl Jalse Glaie 4y (gilom o 9 Sl (e
Ohlem ! o jhe g3l o Slae ¢ jlislu iy o Ladloe
Sgxse Jlexo! 45" alge oo 5l cnlplis V] 09 oo (Al
sladl 4y e lasadlis ¢ (Ylailee sSLl slao Slee
ol (Lo yu38 0agay ‘..\m)l):“a,“.j‘ls o 1y 593y cyope
Dt ozl b 4 cud )b gie 4y s3lido s
Jlesl 5y cd¥o a5 ol ol iy a5y b Ja e (Ll
ol (Gl Jlgs b dad o ol L3I ol 0 VG Joos
oy, slestizwl 0¥ S5 5 ¥ 5 pdydllasil Kilias o[ V0]
LVF] el YL b g asly 5L

sile godaie pdypeds Jelge lawg (Sldonsd
Collabicdl b iyl lacllade Lid sl liss s
Sl glacalld S jsbal soloiles Lo S5
S lido S (alil 4 Jalge nl -9 g0 (raas he
b e o (oo a5 g cn (IS Jlab sl B plgie e g 95 o0
IS sty salyd 05 g0 5l ol b oo S
LS Goptay s (5l n5d 3V sl o5 cul
S LIV ams o 2alS 1) 0yt uiles & chpas 5l
2B 53 Sl pae o 55 gl Gl
TVAL 055 o by (1S (5500 o] olly s
2 i slaasld 3l g 4 o Slalllae
ol sailie guls wilasslsy 5ls sl S5 las
O e O Luases wilosls Las[1 ] Clalllas & y.aslosls
i 3ol 4 Mie o3l 0 1y e Jlg3 9, s

2. Flexibility
3. Efficiency

Y o Lol NQ 0590 NFeY Lo

-

Aol

P rsas 4yl (raje sl lem 3 (Ko (e SRl
Col 532y oy Sl g jlons catallis 5 Jluiloo 3,31y
4 3 l9n sy 0839, A 9 AUCEAES  Cusgana baS V]
e Grages s Yo¥'e JLolag g0 500 5 958 g0 (ateitie
gty slass [V] 092 oS Glea polys )0 pagS e
b 9 ool Ul ) 2y lazalls jo (g lar ol ol
P Golem onl laaely Comex gaiadle o 4y 098 oo
IY] sy 1531 (slaassl3 sobody ST (sloans

08kos (20 505 (RIS Cucly e sy (oo Shiund] (5 Lo
4 oo pulp g Lapts ploo 0Sles p aSL g0 @)
8 0 JiS g gollaa Syl (53550 (g gl (ogas
Ogus diodlw (g Lo 30 059 4 3L SIS (g0 Wl o0
O8des y s hilew (ol w0 Y 5l i 5" (6 5k Y]
Oy8dos caladl> 3 Plisl (97 (S0 g iy 00 7, (SSLD
e oo reimad ot 835 o 2125 457 5 02
B oMl (s o po lS 25T oy (s gho
[¥] aims oo ol |y ax g5 0gaaS g alibl> o

g o il b o Vaio! a5 el 51 (S ol
Ml 3l ooy 8,05 o0 )8 (592 (raye Sl (6 Loy
2 Jelse cppasadyad 5l (S cledbl hiloy g (o
O] cub (a8 (o> 4y S ldbnas Cundy (o
it pos LSy (5935 (p 30 Sl (5 Lot (6525 0 (VU ol
15] ool La5 o 559 Alail g STy ho oMbl il

oo 20l 5 DMl (3l alie 55 cp Gl L

o p zs HB jeba wlsie iy Copw Shals
sy 1238, ib alidlo g azgs asile z5lit (glas S S
(sl pansts 4 Sl iy ey gohaw (o)

P rrat & Sy e Sl lilews (ol pogdle
sl bl 9 [A] Jlad aladl> jo soiallis g (Jluslos ()90
b Lo yo (3L Jlgj 9 (oo b cod Jlad abils o)l
abadl> o Slos sl Ql)S" 30 Onalpls 65,3 oo )18 yue
Frl) 1o olag cdl olad bz 5550k 5 lad
wrladig s s s el wims e olts clalllas
anled >y aS col Jlo o cpl iy (5 5das o Slee
ke Glaglly 4 azg b o5 cul o 5 (Sl cteghy
BlSS (555 daw )3 (g Sl g laialls Siglie
LIV o5 0929 lad s g

1. Chronic Obstructive Pulmonary Disease (COPD)

Bt S g yuw Lol y313591 5 cyo 3o Sl Mo fiallo g (5 lnilen 13, 15 Lih G g2y g g3l s Jlad il ccoeMB (553133 6 oS 3 551 30 ol

AA




Y o Loy 8 0590 NPT Ly

IYY] AR 0 )|)§ Eony O490 ‘S.»Lo.ﬁ:ub) QLE,.B:G ) |) pravn
o355 1o 6l gm0 i el Gl sl & il
JoSS ) s s a2 g5 Lecals o 0h 4y L o Ha5 VY
Vo F) Jlailoo Yo A olaas o 2093 slgyge;] o odel i
o S5 oy Sl a4 M (a3 V) anedle g (&
W)

FELO) Jlasloo sopus. ) Jolds (ing3s 439,95 sl
9 Cyilgs Slgas yidils Y ((Jlo YO B £O) (gauiadles ¢ (Jlus
e e F o olis IS o b l3dle 5 (ol el i 5
Curdg u:.,i;lo A ‘.‘ol,}')‘ 6)‘)3).3 6‘)‘.‘ wLuo GA){S ‘sg‘uji'
S8 gy (8 ol 4y 08) e (S5 > 9 (S S Ceadlw
OOl P g (pated jeal plnl > j0 lacaws (ol ST 4
392 S92 (roie Shwndl 5 Lo

L Corw Slewz gilowm bl N 58 z9)> ol
O Y il gl jo oS Lo ay 1B 45 (6,500 (yeze
Sl e i (K5.Y 555 slasslom pls 4 (lojp
Syl sloslannl B ¢ gSlidlgy DS pils . F o tgss
oleed Sldy, Solesl g9 o 5l ealizl £ ¢ S s,
209 uﬁ‘&j}‘g ) C,‘S]{b aslol )| u.9|).a$| Y 9 02&5}$ 6‘,’?‘ Lg

g Casdly |y dal e s oyl s 23l (gl ool )6 dali s 5y
Jslaz 0 0 o St b (0 4355 YO g wiled )5 dugs Ko
S OB ) ol als.cuils (F) LIt (+) 5,0
Ol yod sl g3l ol )b oz o SYL B ol b Jads
LSL“"_;.'.L*’)B A Cond (G 0l LS):‘.‘:‘:',.WT omo&L&J JSYL
Sl s Bob 5l aditnyy bl [YF] ol (25l
IVYT sl o dpnlons /2% Flsg S

b aelfonp JS' (2bb 58 [VO] 3L 5 o8lpe g 5o
> ojy.ﬁ.&.m‘ PR Q':A)bf ‘/A? CLuj; GLAJT ug.fo )‘ coLé.:..»l
[Y?] Sl 00 ML?!A +[AY CL"SJS GLRJT )‘ oolazul

a5l ool 1) 03a3l 0l ) 5 Sled a3l iga]
LYV] col Ml osls e yu 3l ool )] Sl jad o5
Sl 03y (2305 Sy (sl (s Jlexe o 093] o
09051 el 30 IYA] e ol bty LS &y G o5
3ae ;2 93,10 ALY slaclaS 89 oo a8l )| dzeio (YL o (sulS
3929 Cuadle Cayd ) A 3ulS 135 30 .l Billao cuwdid 8led S b
IRCELA ST S PX WY A JUVS PR TA I TR SR
slageuly slaas bl 3 (yg031 0505 9 [YAT] 8,1 loj 4l 4
LV T 09 oo dsloms 4 il A+ ol Jobo 10 o

ailasdly yo S0 lalllas 5l S oS I o ojlay Gige 4
[YY] Mz o [VY (Vo] ool b elaanl gslacJled oS
Jie Jlg; 4 s 3 ol oty J 6n S5l

3,105 (5,5

oo Sl gilenr b e Rl ganlen culplo
Sl g8 sy wad |y sBll plali el (See so1
9 Son ﬁlﬁ » G:AA’GA Sl uim ‘s’buox>o as
sl imgs 5 el ol b o talidl ], islid s
L0233 5 s 3T Ggal 5988 Sl )l 5o eadpln
Bl ool 5 Jluilee olyg0 o SSLL sloo S »
ﬁJmldb)oal‘mlouTmoqﬁasu
SHallae 5555 ¢l anlllas o) Kty (552 9em (yobed
‘5’2.7-[.\..:': LS‘Lbo)iLo& » G’;}Luf:c)?b L"Z..a.: u’ﬁlﬁ‘ Q‘ﬁ.l ®
Pl (5925 (ro30 Sl (g los 4y Wi (Jlaiallis § (YLl
%‘)5“546 ).alD- LTy TITY é."de).’)aﬁ‘ O‘»’" PLIAIN PR

oo Sloc S5l 153 g caw alad Sl Syl pogdle
2 OFST 555 592 (ya3e il 4y Mo Lo (S5-Lls
C)M 09290 ‘5..’.‘..6339‘ GLQN? 4 4-’>9-7 Lj O.l‘ﬁL\.‘t ] 0023
P (FFLB0pSS g G e (b AT (sl (5 e
390 (5935 yo o Sl 4y Mo )l jlows bl glas Sl
Ol Sgus |y Sl (sl gl sl

i B Jole G g dg Lo yus-d S (s g
sl & S92y (o Sladl Slas 5 yme 5 08l o il Koy
B pole hegh S oS ald laks WDl Cu o
uﬁk&ﬁé’@Oﬁéj&»&‘P‘GLo‘C;‘j‘w)jédao
092 (5915 (yo 0 Sluud] ) loy 40 SSLLS gl ol U

T ol @ (2555ly JLis 4y p3l> haghy ecnl 2 odle
Sy g B0 3d 5 e Gl (e Jualad LT S 05
s olo,b 5 aladg las Jd abil> oledbl uils
5B 525 crae bl 4 Vi el g Vlailo (5L
§5,135 oo

andllae (g9

VF) g0 5l o5 sl (rbalio siogs g5 5l pol> (Aagh

Segd (paadS 39 5 (panss SedS 0 VFY (n0)98 6
(O Lo plel giloyd gotizms g ol ) dugels Sbius Lo (5 oo
Ol 45 & jleansy 3 ol &y drgi o plol 5l 0 3o
2 lp diged pa lalsi by (295 0 sloz b sl 05 0
Wgad pn 4y 5l 9 95 428)5 Hla3 0 2o b a5 Ve e 0g)S

Bt a3 gy Lol 313591 cyo 3o Sl dy Mo foiallo g (5 luilen 33, T8 Ui G 2oty g g2k s Jlad il (oM (513 3 6 oS g 551 0 ol




ladl (5 5loms a3 Mo (o yd Y 545 FO 5 2o )0 OY 000
E8 S V1Y Janocil ol 5 PUBY s (eSkeo b 5305 050
Cae s (S it JLenacdljouil g (S0l e o )lons Jgiar s S
sl g sladg las (5 IS alabl> ledbl sl
5 it0y55 b b azalle s Jludloe (e o 35

W oo lii Vb [ Jawgie g (s / dawsgie

Ohle) o 5o y93518 Jlalsd g (Lol Sl 31 (a2 pplanedy
Ligio 9 oymb / bawgie) (s3Llio i3 5 (wiadles 9 Jluilio
9 @L&é&)d‘g’o LS)lS aladl> (oledb| ufs)‘éﬂ S puns g (YL/
el 4l 5 0oz ol fy Jalow e sl o
sl 00 @811 Y 0 las Jgaz 40 o)l b a5 u

3 S gl 295 o0 0blin ¥ ojbets Jgizr 1348 pobocilas
sl’]2=‘/‘\’ﬂ Sl uﬁ)‘éﬂ Sy g3 g GLo‘ ).ﬂ FLE ui
b hgs Jleb alisls QO g YRSV . P/ NE
St gl gl g FQ) 5 Yo F)YINS P<efo o A iz [+ YF
Sl ¢ Lo 53 FOY 5 Y BOV/FA P+ + ) a=e /Y -
b (Sloog S (Sl duaglio b.0l0 (5 foline 53T (552 (ya50
crm Gl b &S sy g0 ami ol & latalls g YVluilia
Olacadles o aladis s Jlad aladl> g Sledl hils 3 o puw
S Jlaibos 5l Loy 4 S (595 (y0 70 Slobundl (5 sl 4 o
s el jo (3l sl gl U lrae 45 Sl jo il oo
o o Ylailes 3 5YL (g lobine yobods (5935 cpo e Sl (g Lo
el (5945 (o0 Sl 5 Loy

Ao Sy p (FELdo i3S olo (S (eizres it

9 FO g YePRYVOF P<e/ee) n’=+/-20 ledlbl

YoERENE P/ FY ai=e/oYe g3ls sla glol

S92y oo Sl 4y Mie Jluilis 9wl oyl ko F(V 4

abdl> y slide s 8l a5 o el g bobine i

FO\ g YoD)=YT8Y P<e/-OA =</ VY oladis by Jlad
MVAPXVAR PPN KWW, I P

LI 6925 Creze Sl Jlzrs (lass 5 baeSilios dunlis
o 33 Glils lilews 5 o5 [ dawgie SSlidonsd
lidio 23 s ol yle a5 aos o LS 0L [ Jawge
bgia g3lide 33 gl o) len b anlie ool 3/ davgie
sl Gl gl b g oy Sledlbl (il g o5/
WS o0 4975 (6 oS
$lp o (S3ldo 38 5 (o rm (solss Slecnl 2 odle
YoFEE/YA P</oXY an=/o¥Y 3Ll gla gl
o Slobs 1 aS o s el s 4 lobias FQY
aP=efooF Sl il oy Blidoysd g
wrladis s Jlad alisl> 5 F() 5 Yo F)e/VFR P<o/YAA
ooalyilty 905 folina F () 9 ¥ F)=Y/B) P</N VBur=e/+ 1Y

Y o Lol NQ 0590 NFeY Lo

5‘5...;[4 bd.ol.toi.uﬁ O..t" ‘5:.>L..no,::>.> Oa.’>l..3 MLQL»).;
el cpl.adles )5 a3 lidio 558 (6 S o3l 6l Lbe
S a5 () pols Gl oS Coul asdly Lo luans ) S
5 Syglaas sl 03,9] Cawd 4y 393 Fws5 Job 0 8,8
A ldcames Sledlbl Jols jasli ol aiS oo g3l 505
9 ol glacadled (Dluass yisn ¥ 0 a5 Cusl 4355 Ve
ua:>l.& JSo).o.t ‘A‘ﬁfts")‘)s Q:A;‘)é lej‘j G.“Duo).:}:)
L] cudl ooy o alilodl oS 5 Jol>  oolide s
aid S i o Ve SSllbo 53 atld IS oped Kl
Ol pod g yiaS abidio pusd Kl il Ol yed g ol oad
LYV] el WG s lidio p5d [ Klis WL

Elis)S Gl cupo e als cnl (bl 55 olnl o
&%en algy g ad dulome < VA 5 sl g +IVF s 50 (6l
el yodle ITY] ol 08 358 (- IVE) Yl 5 L ol
ST 5 ozl b ol el bl ol Jralles diges
IVF] o G155 +IAF copailils bl 5 /7Y li,S

ol g ai3ls a5 1) 903 (ol gm0y SOS sl S
Ot opesl Sl ol (b oss Jlub alidl> oty
Simzso |y (220) b A byl ais y3  Soge3] 4S Canl 4568
P9y P (I b Ssl cnl I T i (fdeS j0 p0 45
35 53 0 S 85 o ] g il 35 o
S5 lacSTsly s (pig ples sl g 9l Sbl5 411,
Sobs ¥ Lzl o cygasl cnl iS85 1, g oeSols s,
55 oxdicrdyy SaSsly olass & a3 4 5 090 K
5 A8 ool el S'gl AL yg03l 09 oo 00938l (yigS
5 Sy bl 4 ogeil g o o olndl L Y ©pp0 0
IS 50 S 053] g o5 90k Jof 0 5 sl
o0licsl s ¢y9031 (535 yod 9 998 50 s ke Jf3dle 53 b (19051
Lagi oadiodes Cuwyo sla Jlov S slaws b aus jo aslxs
Slen IS sy 055 oo el o talel plas o (Gioga]
51T oK 5 (ms LYO] el S5l & (sle ol 3l o 505
os,5 G55 IV, gpnil ol bl

Hie 5 VLl i o b 5 Lol i
0 65 | Jagie x5lide w58 xlide b ¢ (Glazall
el 55310 43 s s 33 (O3] Jawgin S5 Lidio yud Jilie
S oolizal b 35l (sl ol 5 gliads e Jlab abisls
YY a5 SPSS 33l 5 10 4l 95 o piciadia il ly o
5o Jelod gty 55
Laily

Ooje Sl (g)low Jlzo Jluileo V4 F yol> iy o
CeSile b (3o y0 FF ¢4 FA 9 0o 30 OF 0,0 OF 0laad) (5955
08 dlaws) siedlis Vo F o Y/PP Laeddl il 5 DAV s

Bt S g yuw Lol y313591 5 cyo 3o Sl Mo fiallo g (5 lnilen 13, 15 Lih G g2y g g3l s Jlad il ccoeMB (553133 6 oS 3 551 30 ol

q.




Y o Loy 8 0590 NPT Ly

s:;»L...:mJ.::»a 9 O ‘_ngyL:) L)aL..A‘ x 43....4‘5 GLQJ:J.}'.A ano}: )Lai J J,u\?

shass Saroc ot 0 Siie (Ll o il
¥¥ Y&[-AENVY ol / buwgte

Judlo
5o YEEV /Y Vi / lawgre

CleMb) 51y sy

-\ YYIYAENYY ol / bwgie

Siollis
¥y ARVARS: ANV Y/ lawgre
¥ A7ARE:AVAns ol / buwgie

Juudlo
I A7ANEAVARS Vi / lasgre

bad gyl Jlad aladls.

\ A/AVEAVARS ol / bwgie

Siollis
¥y A7ARE2IAVA Y YU/ busgie
¥ £y/votyy/of ol / bwgie

Judo
5o YFIOVENYY Y/ lawgio

b by ooyl

\ YV \sxalve ol / buwgte

Siollis
¥y SYIvYEO/FY Y/ lawgre

Croye dlawdl 4 s fjlews jo gladg lays Jlad alail>
2 bS5 G o alas SV 5 ol olis o)
folins 592y (roze Slawdl Jlzrs lilews (FSLE Sl alo )l
Sty (L0055 g (G (5 lins (Slalas Ll esgy

i odaline  glad g lays Jlad aladl> g cledlbl J3ls

2 o Gl Jolina 36 ghen pil gy iy ol
OloPed 3y aye Shdl il yo bl 3l sy
[YA] oS 5 02 5 [YV] (f)lSom g (pgunlsy aslllae b L
oS ol ol 3l yo Bl ik s s pus sl L S Sl
O al331 45 028l o by Tl Jluilos 9 g VLS5 5]
Qs |y Sledbsl yi3ls 13 Co pus 0392 40 Elid od b talS
o G sl 5 005 09 Pl Jio bl S 0
g ook 5 p3b cod |y zg laauld g las S5 Wil e
7] 05 oMbl h3ls 5 s y0 Hlals 950 290

O (Gixlidio 33y Gl b aS” cudls bl e oo
B0 Sy S9nt 2 (A7 JB (bl 3L Wlg o
Ao ials ) slid gla ol )b gedg Jloox sl

Cou

-

6 sbows s Miee ylasadlis. Y iclls odas a8l ¥ pol> anlllas

Ml 3153 < pos Whaslon 4 S (532 (ya 0 S
&S Jbo o il giams gladg s Jld akkdl> 4
e (o ¥ 6o )5 o g2 (6 e (S gl il U
25l caiidls 63V (3Ll 5155 45 (g1 (ye e Sl 4y
s glo ol )b g e ledbl (ils 5 e yus (5 lobins
SSSo S il ok G ol 4 Cud gy
2 Eflan 3l (358 (Jlo ol b s S b3S

0,233 gy (Slalal g (ol SIS (gu 51 (612 40, 9 0 pritesizr il g el b ¥ Jgor

Ui g DX S Uuin pudd oW
n? F n? F n? F s
o[ov¥ <Ivea +/+20 vV/OF WAL 51v- el 3133 Cae yus
At v/0) oW \lad ofove Y/\$ rladis s b dlidls
<[+ *P/ra ofe¥e A Yo oY/50 B gl ol

Bt a3 gy Lol 313591 cyo 3o Sl dy Mo foiallo g (5 luilen 33, T8 Ui G 2oty g g2k s Jlad il (oM (513 3 6 oS g 551 0 ol




Sl I (6,5 150 JMazo cyagn olgill y y50mS]
.Mé‘s‘o

505 [0°1 iKan 5 g0 dalllaa by ool anlllns azily
Caaed S0y oy Saadl Jlard iy (filo isls plos a8
sl gunats 5 (5 5208 (LD Cad )b Jluslo o &
6925 i Sl (55lony S (g5 g0 ALy Gl (yeed o
S gl wil g & Cul G b LS silen S
b dass e (2085 qudgid (o SRl L g wdSu oo o |
SRl T ety Sl cyeS s 31 (g0land i g
by 2o e 5 “(Jshes (65 61,5085l iy a2 o0
2 ge 5 A5 o ke (sl ol 2 (g2y5ee Sl g aniS e
I 2 paze Sl g oo o b bad o JSLD (L
slodsle 42 1) 6 9 035 0 (e 13U 359595 2 S
Sdge prie smat o P & A4S Gad e (S SIb
JoV]
L by (5Ll glaalol a5 citls gl Oy
2 Yozl (535, oz s s oot 53 (s a3
S Sl 3 o I 5 (5 lont e 53 ]
Solot S Olgie 2 51y (oo Sl 45 T2 sunsl aiellis
s ) SIS garelle 9 g wuld o b basipe
..\.’|53"5A Ca..\.nGN}‘o 20 Sy o0 Slad! Solows Sy 0
RalS g she (sl ol 9 Caly 4y Glusyoy5anST jo P
S5 erge wilgi go (ST 32 10 (5500 gl sl 2Lls
i e 9 [0°] (e ol 5 Slel ST sla iS50l
ol el philews o 1) (G5Ld sla b b 59 Sl
VN

o5 236 (e pal gl ATl (ypizeen

L 5925 oo hnd Jlard (Lo SNl (3l Co o

&ol,8l aisls ylas oS ol guen [AY] o ISCom g ool axllae

RSO S-PTICI VOVIP X CON | IWIEH SIS SN K GO PR

lidio 3 s 8 ) gillae aidly plasS 5158 sle g

S @3l ol 998 (o0 Uy S92 90 (omas (slaaSed
LOY] Wigds oo 5 pdyBllaaf

ol 1) oFws cpl pol> amghy 4Bl ol ool g opdle
Wlgiee (FWj 0y98 Job 0 (LB, &5 WS (oo
8 Sloc (6 5m y90 50 Al )0 g WS gy |y S lidio pd

4. Pro-Inflammatory Cytokines

5. Senescent Cell Markers

Y o Lol NQ 0590 NFeY Lo

408 g (gie DMl (35 s a3 (s 24158 36
odd 8o oy gy 4y (S O¢ dg0x 5|l {F]
» oj)l: [f\] A.gl.g'csn &‘)5‘ Sledb| Q:)LB).‘{ 9 U‘:“S‘B ‘5|).3
R a8Gl lpd a5 ) (reie Sl (5 ko
ol 1y @l (o3l e s e Gl L Jas 5o 31 5
She Bblic 45 098 o0 crge a5 |2 cds oo 2015 Lo
S8 5 sl il alax 5l ol 2l alid (Sils 5 b dass e
) Sledb| uﬁ)‘bﬁ Ca pw g Kigd )Sﬁ..\,\‘wi Sas ooke )
LIY] 00 o o)) Loy o3

Asblo ey el Sl g2 e polo gy A
gy ey Sl lzs Glhlew o aladglus Jls
9 gl e o [FY] ()0n 5 (555 anlllas b (o>
Al pulio e pms Sal331 s iols Lt a5 andd [FF] (g ,205lS
Wl ol Cesd 0 WS (00 Mg Rl oladg s Jlad
Conl ol o Al 525 39 5TL cpmo 2l 3l ()l s o0
8] d9d p0 oibibeg iys Jlad alibls alS czrgo a5
ailel gliy 4 sl 5 0 ,Shae cpoo Gl33 b (reizeon
Gl DeolisS (3l b ) 5 0ad ol Sl
1oy 5 el STyal L alid 5y 0 45 Sl Jada
gl 3 o3l sl o (2alS g so B3k, 4ilalST
LFF] S oo 25 ), 5 ld a2 5 Cod )b alS yos

248 cbls el (g5 oo aidly cnl e 58 0l 2 odle

byl (o Sl L Ghe Coly 0Sad 5y 408 ol
b ot i (o 0, e s G Gl 0,0 (58 ,Shoe
2 AR e a5 38 o0 )18 s b LS e (5L (Ll
Canly 0 ,Sass jo Pl Judo 4y glad s lays wledlbsl sls 5
3958 (o b JasS po 0)li5 pie (alS' g sl ol 39 o0
LPV] &S o0 dgumma |y oldd (5 laus 8 Slos )z Sl a5

g Lawgs (olad Jlab alidl> 5 Slos K03 (29
S 5 9095 o0 iy (MLl Sy o p28 ool
w2y S92y oo sl (6 leny ol duasiitio plgie 4y o
Sgdion hlom cnl 3o Sty 23 9 Sihe (S
4 Cosl (Son 592y (oo Sl (6 lowy 4 Mie laiallis
) plads s Jlad alidls j0 (alli ¢(yoie (ouS gt Cle
Jod abiblo g3 (s Sal381 Lo 3 raa [A] 038 a5
OhalS (o35 e Slaudl a4 e lasellis yo  gladg g
S selo
Soln s 3 o Gal33l 3T 52 e bl g, 4y
b oo (5925 (ro 0 sl (g 5lons 4y Mo ()l oy (S3L
Shal3l wsls Lt &S ool [FA] o Sad 5 290 anlllas
IS e il el ags g aladls et 8)0 5
Wl anllle b b Lo 2l (293, 428l cnl (peiran

Bt S g yuw Lol y313591 5 cyo 3o Sl Mo fiallo g (5 lnilen 13, 15 Lih G g2y g g3l s Jlad il ccoeMB (553133 6 oS 3 551 30 ol

ay




Y o Loy 8 0590 NPT Ly

ol s Jlgy dailpd 50 5 aialles ;5 S0 (29 3
3 ,Slas suzee oailejl g (5 pdydlasilas s b 5925 Jlozo
Bl gl Jlgs 0dig ) st dmd] Cole e &y 5l
a5 ol oyl Wilgs o priee glts S Lo oyl Loy 0590 4 ey
0 Sloc dazme pailojlu y SSlide 5 gla Ll S0
S, 45 a5 00 &) (siloj B0 (IS sl ez (512 530
692y o0 Sl (gilows 10 a5 > o il WS gl
adls LS"'L"“’ dLbo;)lf 2 dojm ﬂ.sl.: LS""L"‘“ﬂ"b
LPY] sl

s> llio yu>d a5 ols (lias L aalllas (gloasdly « oyl yodle
slos Shoe ¢ GRlBEIL 925 o Sl jlars (filos po
aS aidly cplons oo )18 130 Cod Jelite ysbay |y S5LS
u‘)l.a.;u C)LC;UG‘ U:‘)L))i H:A-c}ad ,;“5:.>L...Zoﬂ.>o 9w JAL\S
L Gilae ol las globine 130 (5, (yoie Sl jl>o
zdaw a5 g0l 8l asols ylis a5 Canl [PY] () Ko g 58l dnlllas
3O G il gaiedl lye0 0 Ails 65Vl S as
)|‘S.:-L...:o):o-oQ;‘.wo;ua);ulc)l]c‘w)lé};uc)w
Ol eyl (i (Sl s g (s Sy S
o ..\.ul,s‘s‘. 3R ye Lgl.cbgg)l.o.ﬁ co)L) A.la.ﬂ) g X Sledlbs|
1) csaiallio ;0 310 2 s o Lo i  hablone 3
S5l d ras (Gocamsl Yt 008 tals Lo
g5 oo ciloolidl 5Lt cpeje sl low il ot 4 jae
LOV] s JSte jlo |y coledbl il 5y e yan

gs“-"l""“ o3 g oy Jolad ol las Lol aalllas asily
ko Oliless jo (plads s Jlad abidl> 5 (5 lolize J'.‘E"L’
[F] o)) )5o g 5218 anlllng Ly guuosd 3 05 (593 oo Sl
u‘)l.«.s.’ “ﬁ)‘éﬂ‘ Sy g G:}L;..i,oﬂ}a Qisls QL&J L
9 ¢ (sbolsd S35 glas 015 (65T s 59 1Sl g
lauadl s oy Lo calies Ll ‘Slbo)’,f- s lidio yud
Al jre o SladSed a8 e 4y Vlaiol (551, (yoye
3 o5 o3l o yPee 3l sl e Sguome dilaie S 4y
GRS (B Lilbe 135 g Cansl iodes (po 30 (5 5lo 9 o i
3,18 (65K poS

GBbls 10 (53 s S bawgy lad s g ollss ax ST
LS’LAS&S)L‘\""LS’LB"LS"‘“UU’LJ |L«L.s5u6,o@L...“u d“oéj.uuf
wb )So.u)é b..amdfwl OL\QL..-A)J aalaia 4 Ogdoe
(S 5t2s 5 2 i3 3l ol liseasd s bl
[OV] aily golis gbaojer plu 5l Seamms Coul

6. Perisylvian

& [0F] ans I3 b o 1y ailo s Cepm g peoted
Sz Gl Giyb ) yee Jobo y (S5 Sl )5
Cagil |y jhe 69, 8los sladSed wilgs oo Jad Cdpiay
O30y @5 g 0, Sles (o dingy rge a3 g WS

[06] 053 5L

aS WS oo olml il g3l Slly SO sol.....,o).oo
é)‘é YL ‘5.\.:).).40 p.ﬂ); sssle ‘5{:)}‘3‘; ).a.ma L_i’ YLA.\>‘
e (e il ialdl b b slide esd
wzge g WS o0 Ol ) (S ol 025502 b Jpane
b yo oras ol 595 @90 50 9 o Gal31 b 831 090 0
sy 5 65k auld Gl Gk 5l )len b
asS Lis 1) 0 Sl il p e slao SIS
u.:.wT &‘5.’2.1 )M as 05;3‘54 Q‘A.C«Ls )S'Yl.i ‘5:.>L..§o,:.>o [0%]
3,81 a5 Jood o ailinl 4 s 5| S8y (5L
YL s lidio ju5d 1y S Ay 2 [y (6508 Sl uaaj
WS o0 Ol |y gy raie Sl (ko 3l (AL sl
LOV] 035000 ,15 s ayazr (g0 ,Sae 35150
Jlab alidls jy 5Lt 53 ol Lt ol aalllas azily
755 6325 crape Shadl (6 Lo 4 Mo Loy il s
a5 [OA] o San 5 o anlllne zeslis b azily )05 g folins
8, 8las caiyls 5,5V a3lidio yumd a5 glaiellus wisls ylis
a3 oo Lt (oladis s (Ul g Jlad ababl> o 50
Wiy oo dguge | )15 alddl> 5 (olads)las (slas Sles
5 528 dalllas b guuan 4dly oyl 45 o 5 .ol g0l
Lais Wi 2l 58 wisls oles a5 el [F+] o San
(e S oole (B9 5T 092 L1, 33 (50 ,Slas JLail
‘) SleMs! u:’}"’)-l x» Sl ools J)lb‘ u):’r.a ;‘ 9 A-S‘sa
Oylom oy lad adadl> o ,Slas wilgs cod Lol a0 talS
wuf@’hopé‘;b..ﬂu‘md‘fb .A.\SJADQ»‘H
6 e IS Sz Yoozl lalllan las 30 (sSanli o
u.i}m 90 as ol éw) 0,99 9 &5“”"“’ A.u:) alisee
bgyo (GHLL sloje> 9 (ol (S sloaSed (e

Ly ol 31 45" 43S o ol 3 |, el ) 5Lk 55 az 51

ialer 1S G b Jad o SO39lo5l 9 (oreebe (LD i
Mis o131 jo glad g lags Jlad aladl> aise) 1o ol (Soe
) (srae cliblone Cuze plod S92) (age Sl (5 )lens 4
G.“DL.& o;)lSAS.t ‘S,Las ‘stl.t‘jl‘ ‘O“‘J" 03)&‘— ..\.&Lt Al
3w|.‘ag;f@m|w|03u)u(ab}u056w|dub

Bt a3 gy Lol 313591 cyo 3o Sl dy Mo foiallo g (5 luilen 33, T8 Ui G 2oty g g2k s Jlad il (oM (513 3 6 oS g 551 0 ol




anlllas ¢ gl ol 5 oadplonl Gl WM plod 3929 b
By ol slacysgame Clalas iy wile 0 ol
Mn gttt 5 Wluiboo 5155 (5o SLos 2l sy
Ll gl crlpl )8 w62y oo ol 5 Lo &
ool sl s 0gMle .06 0018 asd om0z ol 4y bl
Ol 508 gyl (Gloj e o 0 gl o
L0 ;053 g (s 3l e ST Sladllas o a5 098 o0 Slgiien
Rlol 3l 5925 raze sl Jlzs e (LS slos Sloe
S b (Job g gl 5l Gy 5 Jlusloo £9,8
39d () (Sl v b

Slalllas o 45 04y oyl yol> g5 slacysgass ;550
Sy g (FELB0pSd g G Jlite g ol SIS (LS
L5L°g5.’.L“‘ 3 ) @L&éd‘ )Lx.lo 65 aladl> el ufs)b 2
S92 0083 (guyt S92y (roie Sl Yl (il o (S
Slalllas 59 oo Slgitin .l 0929 gulis dunlioe Sl 4
aile g3l sloolly 5l spgewy b ab san]
S M) Savgsl alddl> 5 S slacles

2R (6 5 Ao

Ceyu az 51 a5 0y ol 5 Sl ol tagy @l

Lol el oalS cps (2al380 b sl SCoe leMbl 5l ys
Y o j0 ) slals (pl (68905 b wilgs o 5-lidio yu-d
L oy tal38l 0l lis pole dslllas ol yuizren oS ) e
sbio yudlelecaslol o Lad g s Jlad aladl> als

OSoe 5925 (oo Sl (g)lo w0 o Lis aisly ¢y
labgfas b alibls o,Slas o glodes (B ol
Bl g 5Vl e S Joe canS bl 4nbls e 5o
Sl (5 lons 43 s ol o (6l yten (s (g3l 28
Gl il 5 (6 e (bl gl sl (e (591 (o0
anlllne gl e sl ogdle S wal3 oolisbg by Jlad alidl
Sl el s b wlgs o e alzdl 4z ST ol s Lo
lebgs.’.[‘“)l’ ).3‘).3 » A:‘BS‘SA ‘5’2}[.1..’.':0).:}5 Lol como Jg‘}s‘ ‘)
S92 oo Sl (6 jlows 45 Moo aiellis Lo jo 5L
sl ansls rlidlove A

L0 5135 g (pa Doglitie U 2 (G002 )58 polo- dalllas
5 bibo e Jud alisls oMbl oy cpm
Slyr SloaisS gl slaoly g S8l so Sl sla gl )b
oo sl (5o 4 e ilewr o (3D Sliles]
Ol gy sl p3Y  pl- dalllno gyl iy iS 0 3 5525
bl o (3l (aalis (oST g a0 S50 6l S5
S il O30 gl 4o 1y il e ey

Y o Lol NQ 0590 NFeY Lo

2 b0y Sd gy Jolas ols lid a5 Lo asdly oyl
26 Gy paye hadl s lilen (23s sla gl b
Col g [FF] ) SKo g (o il andllas by o )l> (g lobins
O, 8las p Cyu oyt SISl S lldio 3 wisly las oS
Ay o Sl ) s Jlows B e o131 o ol )2
ohles G5 Glaglu)l p (23ldo 58 5 G Slalss
QS g0 a1y cesgae olEuo (pl 6oy croie Sl oo
) ieed il gn (55 oo 59 iS5 o
Sl (g Lo 53U sl Sl mbas (yal33I b g 0uS el
G & (3D oy (gl @Dle £9,8 5 1) 5ty (ro50
L70] o3lal g0

(S sdly g Bldail wial B il By 5l (S lido 035
e ol on b 6 Sy 0 ol sgdie ey
Oygo oy S Jads 1) 093 Sl las SIS auleny
S Gl 5 ko Syl Spete b (SFdo S oS
biye (Jolo loanl® o 1) (Fowtdly Wlgi oo (onas
Goyb Jl wlgs go glidio ppd e a2 al3] e by
S (58,5 onge 4 sl S0 (50 SLaSS 605
) sbdcal ol cpa g aas Rl 5he o8 Shes
[0F] &S o o

é}uoxé.’)@j;\ﬂgc;w45[2&1}‘5&‘;.305)[9
&S oo o2lyd 0,8 (gl (Gload 28 S e iy
o Gpdylasl b oS cod b fulidl Coge Wilgs oo
s Sgsle 51,k 5l Glidio ;3 aS 89y o0 Jlesol 09l
g oo (Floidy (ol (oras saSd bawgi oS J o
Joi! 5 [$F] osls )3 153G con 1) ol JruS sloasl b
V%Y u*;..alS ‘) G‘“".’L""““ (5L°g5.‘.L"“)L’ 392

» Solite Sl (Sen go1y (oo Sl (6o
Sl asls sbis glas Slas p  slidio 5 450 ailil
Sobor chlons o Gl b canlllan o) s 4y dzgi b
Iy islido s _zbibloxe 31 ol S 82y Cyoo Sl
el (2lad plon )5 Al g Sledlbl (3l o
Sl s ot el i (gl oo b o Lol o
G0 Sy 4z 145 Cunsline Gl el 0985 (692 (o0
Gl b el S libis s 6)lS alibls 5 el
b sl el 590y (e Sl Jlzrs lilons 5 (o
h bl (aalds 3 (B w5 oo 09lls y9bo dy (o 23
WS i ogllae mhaws 51, (3Ll 0 Shos 9 00,5 o
393 aile) lSS (552 (oo Sl )l Loy &5 (5 ko
GraS ol el bl g wims plol 25l L 51,
LS 25

Bt S g yuw Lol y313591 5 cyo 3o Sl Mo fiallo g (5 lnilen 13, 15 Lih G g2y g g3l s Jlad il ccoeMB (553133 6 oS 3 551 30 ol

af




Y o Loy 8 0590 NPT Ly

Cab.la& lef “51L~l~3 a "‘"‘3&5" G.“.&L.&o}pé ‘Stl.:))l
Sy Foiedan Jloy slas,Sg, s34l Guizen
S S (S5t (rope a4 Mine hiielles 5 Ylailo

P LD glagaialyi 3gap 9 Lai> e 0gilly j9boas
KPS JY-XCON IR PP

M Slhae

oARgl Y Jgel 3l (595w

bedlyy (it gt S alwS (o yol> asllhae
gl 4E.A.01.08.25.01 uS'L (Lo ,S il g olKitiils

] 0w
ool

60y dabld cans (5250 Al jlaid F 5 Lol allis
‘siLmJ‘ ”lc5ol.3¢| odSiisls 6..:[3..’2.3‘3) 03; Ja.m}? (AW ‘)‘t'.‘.b

il oo plo)S yiml dgeh olRitdl

otz den G5l 5 12l b 53 ug ples
oo 5 ol g wilansls o8 Law 5213

&l o5

05 dlie a5 allie eyl e B il i)

Bt a3 gy Lol 313591 cyo 3o Sl dy Mo foiallo g (5 luilen 33, T8 Ui G 2oty g g2k s Jlad il (oM (513 3 6 oS g 551 0 ol



https://uk.ac.ir/

SALMAND

IRANIAN JOURNAL OF AGEING

References

[1] Benz E, Wijnant SRA, Trajanoska K, Arinze JT, de Roos EW,
de Ridder M, et al. Sarcopenia, systemic immune-inflammation
index and all-cause mortality in middle-aged and older people
with COPD and asthma: A population-based study. ER] open Re-
search. 2022; 8(1):00628-2021. [DOIL:10.1183/23120541.00628-2021]
[PMID] [PMCID]

[2] Wang T, Mao L, Wang J, Li P, Liu X, Wu W. Influencing factors
and exercise intervention of cognitive impairment in elderly pa-
tients with chronic obstructive pulmonary disease. Clinical Inter-
ventions in Aging. 2020; 15:557-66. [DOI:10.2147/CIA.S245147]
[PMID] [PMCID]

[3] Guan C, Niu H. Frailty assessment in older adults with chronic
obstructive respiratory diseases. Clinical Interventions in Aging.
2018; 13:1513-24. [DOI:10.2147/ CIA.S173239] [PMID] [PMCID]

[4] Dobric A, De Luca SN, Spencer SJ, Bozinovski S, Saling MM,
McDonald CF, et al. Novel pharmacological strategies to treat
cognitive dysfunction in chronic obstructive pulmonary disease.
Pharmacology & Therapeutics. 2022; 233:108017. [DOI:10.1016/j.
pharmthera.2021.108017] [PMID]

[5] Gao M, Wong CHY, Huang H, Shao R, Huang R, Chan CCH,
et al. Connectome-based models can predict processing speed in
older adults. Neuroimage. 2020; 223:117290. [DOI:10.1016/j.neu-
roimage.2020.117290] [PMID]

[6] Makanikas K, Andreou G, Vlachos F. Chronic obstructive pul-
monary disease and semantic language abilities. Journal of
Behavioral and Brain Science. 2019; 9(3):13043. [DOI:10.4236/
jbbs.2019.93011]

[7] Sharit ], Czaja SJ. Overcoming older adult barriers to learning
through an understanding of perspectives on human information
processing. Journal of Applied Gerontology. 2020; 39(3):233-41.
[DOI:10.1177/0733464818794574] [PMID] [PMCID]

[8] Lv Z, Hu P, Jiang Y, Yang W, Wang R, Wang K, et al. Changes in
spatial working memory in stable chronic obstructive pulmonary
disease: A retrospective study. BioMed Research International.
2020; 2020:7363712. [DOI:10.1155/2020/7363712] [PMID] [PM-
CID]

[9] Lin S. Visuospatial memory alteration in alzheimer's disease.
Neuroscience Bulletin. 2020; 36(8):829-30. [DOI:10.1007/s12264-
020-00560-0] [PMID] [PMCID]

[10] Lokka IE, Coltekin A. Perspective switch and spatial knowledge
acquisition: Effects of age, mental rotation ability and visuospatial
memory capacity on route learning in virtual environments with
different levels of realism. Cartography and Geographic Informa-
tion Science. 2020; 47(1):14-27. [DOI:10.1080/15230406.2019.15951
51]

[11] Bendayan R, Piccinin AM, Hofer SM, Cadar D, Johansson B,
Muniz-Terrera G. Decline in memory, visuospatial ability, and
crystalized cognitive abilities in older adults: Normative aging or
terminal decline? Journal of Aging Research. 2017; 2017:6210105.
[DOI:10.1155/2017/6210105] [PMID] [PMCID]

[12] twasa H, Yoshida Y, Ishioka Y, Suzukamo Y. Association of per-
sonality with cognitive failure among Japanese middle-aged and
older adults. International Journal of Environmental Research and
Public Health. 2022; 19(12):7215. [DOI:10.3390/ijerph19127215]
[PMID] [PMCID]

Spring 2024. Vol 19. Issue 1

[13] Zhang B, Peng Y, Luo XS, Mao HL, Luo YH, Hu RT, et al. Mo-
bile phone addiction and cognitive failures in Chinese adolescents:
The role of rumination and mindfulness. Journal of Psychology in
Africa. 2021; 31(1):49-55. [DOI:10.1080/14330237.2020.1871239]

[14] Hitcheott PK, Fastame MC, Langiu D, Penna MP. Cognitive fail-
ures in late adulthood: The role of age, social context and depres-
sive symptoms. Plos One. 2017; 12(12):e0189683. [DOI:10.1371/
journal pone.0189683] [PMID] [PMCID]

[15] Wobbeking-Sanchez M, Bonete-Lopez B, Cabaco AS, Urchaga-
Litago JD, Afonso RM. Relationship between cognitive reserve
and cognitive impairment in autonomous and institutionalized
older adults. International Journal of Environmental Research and
Public Health. 2020; 17(16):5777. [DOI:10.3390/ijerph17165777]
[PMID] [PMCID]

[16] Belchi-Garcia FJ, Requena C, Moruno-Miralles P. Proyecto de
investigacion: Elaboracién de una medida de la reserva cognitiva
basada en la ocupacion. Revista Terapia Ocupacional Galicia.
2020; 17(1):101-3. [Link]

[17] Xu H, Yang R, Dintica C, Qi X, Song R, Bennett DA, et al. As-
sociation of lifespan cognitive reserve indicator with the risk of
mild cognitive impairment and its progression to dementia. Alz-
heimer's & Dementia. 2020; 16(6):873-82. [DOI:10.1002/alz.12085]
[PMID] [PMCID]

[18] Amanollahi M, Amanollahi S, Anjomshoa A, Dolatshahi M.
Mitigating the negative impacts of aging on cognitive function;
modifiable factors associated with increasing cognitive reserve.
The European Journal of Neuroscience. 2021; 53(9):3109-24.
[DOI:10.1111/ejn.15183] [PMID]

[19] Facal D, Valladares-Rodriguez S, Lojo-Seoane C, Pereiro AX,
Anido-Rifon L, Juncos-Rabadéan O. Machine learning approaches
to studying the role of cognitive reserve in conversion from mild
cognitive impairment to dementia. International Journal of Geri-
atric Psychiatry. 2019; 34(7):941-9. [DOI:10.1002/ gps.5090] [PMID]

[20] Bessi V, Mazzeo S, Padiglioni S, Piccini C, Nacmias B, Sorbi
S, et al. From subjective cognitive decline to alzheimer's disease:
The predictive role of neuropsychological assessment, personal-
ity traits, and cognitive reserve. A 7-year follow-up study. Journal
of Alzheimer's Disease. 2018; 63(4):1523-35. [DOI:10.3233/JAD-
171180] [PMID]

[21] Reijs BLR, Vos SJB, Soininen H, Létjonen ], Koikkalainen J, Pik-
karainen M, et al. Association between later life lifestyle factors
and alzheimer's disease biomarkers in non-demented individuals:
A longitudinal descriptive cohort study. Journal of Alzheimer's
Disease. 2017; 60(4):1387-95. [DOI:10.3233 /JAD-170039] [PMID]

[22] Ramakrishnan S, Mekala S, Mamidipudi A, Yareeda S,
Mridula R, Bak TH, et al. Comparative effects of education and
bilingualism on the onset of mild cognitive impairment. De-
mentia and Geriatric Cognitive Disorders. 2017; 44(3-4):222-31.
[DOI:10.1159/000479791] [PMID]

[23] Brysbaert M. How many participants do we have to include in
properly powered experiments? A tutorial of power analysis with
reference tables. Journal of Cognition. 2019; 2(1):16. [DOI:10.5334/
joc.72] [PMID] [PMCID]

[24] Lopez A, Caffdo AO, Tinella L, Di Masi MN, Bosco A. Variations
in mindfulness associated with the COVID-19 outbreak: Differen-
tial effects on cognitive failures, intrusive thoughts and rumina-
tion. Applied Psychology. Health and Well-Being. 2021; 13(4):761-
80. [DOI:10.1111/aphw.12268] [PMID] [PMCID]



https://doi.org/10.1183/23120541.00628-2021
https://www.ncbi.nlm.nih.gov/pubmed/35036418
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8752940/
https://doi.org/10.2147/CIA.S245147
https://www.ncbi.nlm.nih.gov/pubmed/32368022
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7183549/
https://doi.org/10.2147/CIA.S173239
https://www.ncbi.nlm.nih.gov/pubmed/30214171
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6120513/
https://doi.org/10.1016/j.pharmthera.2021.108017
https://doi.org/10.1016/j.pharmthera.2021.108017
https://www.ncbi.nlm.nih.gov/pubmed/34626675
https://doi.org/10.1016/j.neuroimage.2020.117290
https://doi.org/10.1016/j.neuroimage.2020.117290
https://www.ncbi.nlm.nih.gov/pubmed/32871259
https://doi.org/10.4236/jbbs.2019.93011
https://doi.org/10.4236/jbbs.2019.93011
https://doi.org/10.1177/0733464818794574
https://www.ncbi.nlm.nih.gov/pubmed/30160573
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9394220/
https://doi.org/10.1155/2020/7363712
https://www.ncbi.nlm.nih.gov/pubmed/32775438
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7396050/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7396050/
https://doi.org/10.1007/s12264-020-00560-0
https://doi.org/10.1007/s12264-020-00560-0
https://www.ncbi.nlm.nih.gov/pubmed/32743769
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7410932/
https://doi.org/10.1080/15230406.2019.1595151
https://doi.org/10.1080/15230406.2019.1595151
https://doi.org/10.1155/2017/6210105
https://www.ncbi.nlm.nih.gov/pubmed/28634548
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5467384/
https://doi.org/10.3390/ijerph19127215
https://www.ncbi.nlm.nih.gov/pubmed/35742464
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9223731/
https://doi.org/10.1080/14330237.2020.1871239
https://doi.org/10.1371/journal.pone.0189683
https://doi.org/10.1371/journal.pone.0189683
https://www.ncbi.nlm.nih.gov/pubmed/29244847
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5731702/
https://doi.org/10.3390/ijerph17165777
https://www.ncbi.nlm.nih.gov/pubmed/32785035
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7459499/
https://www.revistatog.es/ojs/index.php/tog/issue/view/4
https://doi.org/10.1002/alz.12085
https://www.ncbi.nlm.nih.gov/pubmed/32342664
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10321560/
https://doi.org/10.1111/ejn.15183
https://www.ncbi.nlm.nih.gov/pubmed/33715252
https://doi.org/10.1002/gps.5090
https://www.ncbi.nlm.nih.gov/pubmed/30854737
https://doi.org/10.3233/JAD-171180
https://doi.org/10.3233/JAD-171180
https://www.ncbi.nlm.nih.gov/pubmed/29782316
https://doi.org/10.3233/JAD-170039
https://www.ncbi.nlm.nih.gov/pubmed/29036813
https://doi.org/10.1159/000479791
https://www.ncbi.nlm.nih.gov/pubmed/29207387
https://doi.org/10.5334/joc.72
https://doi.org/10.5334/joc.72
https://www.ncbi.nlm.nih.gov/pubmed/31517234
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6640316/
https://doi.org/10.1111/aphw.12268
https://www.ncbi.nlm.nih.gov/pubmed/33765354
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8251010/

Spring 2024. Vol 19. Issue 1

[25] Moradi F, Bagheri M. [The relationship between negative
meta-emotion and fatigue with cognitive failures in patients with
chronic obstructive pulmonary disease: The mediating role of ego
depletion (Persian)]. Thoughts and Behavior in Clinical Psychol-
ogy, 2020; 15(56):47-56. [Link]

[26] kazemi M, bitarafan L. [Comparison of psychological well-be-
ing, cognitive impairment, physical activity and coping styles in
the elderly with and without sleep disorders (Persian)]. Caspian
Journal of H ealth and Aging. 2021; 6(2):85-100. [DOIL:10.22088/
cjhaa.6.2.2]

[27] Sandry J, Zuppichini M, Rothberg ], Valdespino-Hayden Z,
DeLuca J. Poor encoding and weak early consolidation under-
lie memory acquisition deficits in multiple sclerosis: Retroactive
interference, processing speed, or working memory? Archives of
Clinical Neuropsychology. 2019; 34(2):162-82. [DOI:10.1093/ arc-
lin/acy029] [PMID]

[28] Anderson JFI, Cockle E. Investigating the effect of fatigue and
psychological distress on information processing speed in the
postacute period after mild traumatic brain injury in premorbidly
healthy adults. Archives of Clinical Neuropsychology. 2021;
36(6):918-20. [DOI:10.1093/ arclin/ acaa123] [PMID]

[29] Robinson L, Kimpinski K. Neurogenic orthostatic hypo-
tension impairs information processing speed and attention.
Physiology & Behavior. 2019; 211:112682. [DOI:10.1016/j.phys-
beh.2019.112682] [PMID]

[30] Friedova L, Rusz J, Motyl J, Srpova B, Vodehnalova K, Andelo-
va M, et al. Slowed articulation rate is associated with informa-
tion processing speed decline in multiple sclerosis: A pilot study.
Journal of Clinical Neuroscience. 2019; 65:28-33. [DOI:10.1016/j.
jocn.2019.04.018] [PMID]

[31] Golja K, Daugherty AM, Kavcic V. Cognitive reserve and de-
pression predict subjective reports of successful aging. Archives
of Gerontology and Geriatrics. 2020; 90:104137. [DOIL:10.1016/j.
archger.2020.104137] [PMID]

[32] Devita M, Bordignon A, Trevisan C, Sergi G, Girardi A, Mapelli
D, etal. Longitudinal investigation of the role of cognitive reserve
in the evolution of dementia in outpatients prescribed AChEL
Journal of Clinical and Experimental Neuropsychology. 2020;
42(4):387-93. [DOI:10.1080/13803395.2020.1737648] [PMID]

[33] Hatami J, Feizi khajeh A, Rahiminezhad A, Farahani H,
Rezapour T. [Validation of Persian version of cognitive re-
serve index questionnaire (CRIq) (Persian)]. Journal of Ap-
plied Psychological Research. 2020; 11(1):87-99. [DOI:10.22059/
JAPR.2020.288425.643348]

[34] Hadi F, Tavakkoli M, Nilforooshan P. [Development and
validation of elderly cognitive reserve scale (Persian)]. Ad-
vances in Cognitive Sciences. 2022; 24(2):127-40. [DOI:10.30514/
1CS5.24.2.127]

[35] Arce T, McMullen K. The corsi block-tapping test: Evaluat-
ing methodological practices with an eye towards modern digi-
tal frameworks. Computers in Human Behavior Reports. 2021;
4:100099. [DOI:10.1016/j.chbr.2021.100099]

[36] Siddi S, Preti A, Lara E, Brébion G, Vila R, Iglesias M, et al.
Comparison of the touch-screen and traditional versions of the
Corsi block-tapping test in patients with psychosis and healthy
controls. BMC Psychiatry. 2020; 20(1):329. [DOI:10.1186/s12888-
020-02716-8] [PMID] [PMCID]

SALMAND

IRANIAN JOURNAL OF AGEING

[37] Wilson L, Horton L, Kunzmann K, Sahakian BJ, Newcombe
VF, Stamatakis EA, et al. Understanding the relationship between
cognitive performance and function in daily life after traumatic
brain injury. Journal of Neurology, Neurosurgery, and Psychia-
try. 2020; jnnp-2020-324492. [DOI:10.1136/jnnp-2020-324492]
[PMID]

[38] Baird JF, Cederberg KLJ, Sikes EM, Jeng B, Sasaki JE, San-
droff BM, et al. Changes in cognitive performance with age in
adults with multiple sclerosis. Cognitive and Behavioral Neurol-
ogy. 2019; 32(3):201-7. [DOI:10.1097/WNN.0000000000000200]
[PMID] [PMCID]

[39] Gilsoul], Simon], Hogge M, Collette F. Do attentional capacities
and processing speed mediate the effect of age on executive func-
tioning? Neuropsychology, Development, and Cognition. Section
B, Aging, Neuropsychology and Cognition. 2019; 26(2):282-317.
[DOI:10.1080,/13825585.2018.1432746] [PMID]

[40] Zarantonello L, Schiff S, Amodio P, Bisiacchi P. The effect of
age, educational level, gender and cognitive reserve on visuos-
patial working memory performance across adult life span. Neu-
ropsychology, Development, and Cognition. Section B, Aging,
Neuropsychology and Cognition. 2020; 27(2):302-19. [DOI:10.108
0/13825585.2019.1608900] [PMID]

[41] Stewart GR, Corbett A, Ballard C, Creese B, Aarsland D, Hamp-
shire A, et al. The cognitive profile of middle-aged and older
adults with high vs. Low Autistic Traits. Autism Research. 2023;
16(2):429-40. [DOI:10.1002/ aur.2866] [PMID]

[42] Hoth KF, Moreau KL, Weinberger HD, Holm KE, Meschede
K, Crapo JD, et al. Carotid artery stiffness is associated with cog-
nitive performance in former smokers with and without chronic
obstructive pulmonary disease. Journal of the American Heart
Association. 2020; 9(9):e014862. [DOI:10.1161/JAHA.119.014862]
[PMID] [PMCID]

[43] Karsazi H, Rezapour T, Kormi-Nouri R, Mottaghi A, Abdek-
hodaie E, Hatami ]. The moderating effect of neuroticism and
openness in the relationship between age and memory: Implica-
tions for cognitive reserve. Personality and Individual Differenc-
es. 2021; 176:110773. [DOI:10.1016/j.paid.2021.110773]

[44] Markostamou 1, Coventry K. Memory for route and survey
descriptions across the adult lifespan: The role of verbal and visu-
ospatial working memory resources. Journal of Environmental
Psychology. 2021; 78:101712. [DOI:10.1016/jjenvp.2021.101712]

[45] Funayama M, Takata T, Nakagawa Y, Sunagawa K, Naka-
jima A, Kawashima H, et al. Visuospatial working memory dys-
function from tapping span test as a diagnostic tool for patients
with mild posterior cortical atrophy. Scientific Reports. 2021;
11(1):10580. [DOI:10.1038 /541598-021-90159-w] [PMID] [PMCID]

[46] Brosnan MB, Demaria G, Petersen A, Dockree PM, Robert-
son IH, Wiegand . Plasticity of the right-lateralized cognitive
reserve network in ageing. Cerebral Cortex. 2018; 28(5):1749-59.
[DOI:10.1093/ cercor/ bhx085] [PMID]

[47] Nigam R, Kar BR. Cognitive ageing in developing societies: An
overview and a cross-sectional study on young, middle-aged and
older adults in the indian context. Psychology and Developing
Societies. 2020; 32(2):278-307. [DOI:10.1177/0971333620937511]

[48] Moriarty O, Ruane N, O'Gorman D, Maharaj CH, Mitchell C,
Sarma KM, et al. Cognitive impairment in patients with chronic
neuropathic or radicular pain: An interaction of pain and age.
Frontiers in Behavioral Neuroscience. 2017; 11:100. [DOI:10.3389/
fnbeh.2017.00100] [PMID] [PMCID]



https://www.sid.ir/paper/365080/fa
https://cjhaa.mubabol.ac.ir/article-1-145-en.html
https://doi.org/10.1093/arclin/acy029
https://doi.org/10.1093/arclin/acy029
https://www.ncbi.nlm.nih.gov/pubmed/29659655
https://doi.org/10.1093/arclin/acaa123
https://www.ncbi.nlm.nih.gov/pubmed/33388744
https://doi.org/10.1016/j.physbeh.2019.112682
https://doi.org/10.1016/j.physbeh.2019.112682
https://www.ncbi.nlm.nih.gov/pubmed/31526820
https://doi.org/10.1016/j.jocn.2019.04.018
https://doi.org/10.1016/j.jocn.2019.04.018
https://www.ncbi.nlm.nih.gov/pubmed/31072740
https://doi.org/10.1016/j.archger.2020.104137
https://doi.org/10.1016/j.archger.2020.104137
https://www.ncbi.nlm.nih.gov/pubmed/32562958
https://doi.org/10.1080/13803395.2020.1737648
https://www.ncbi.nlm.nih.gov/pubmed/32138597
https://japr.ut.ac.ir/article_75566_en.html
https://icssjournal.ir/article-1-1369-en.html
https://doi.org/10.1016/j.chbr.2021.100099
https://doi.org/10.1186/s12888-020-02716-8
https://doi.org/10.1186/s12888-020-02716-8
https://www.ncbi.nlm.nih.gov/pubmed/32576254
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7313222/
https://doi.org/10.1136/jnnp-2020-324492
https://www.ncbi.nlm.nih.gov/pubmed/33268472
https://doi.org/10.1097/WNN.0000000000000200
https://www.ncbi.nlm.nih.gov/pubmed/31517704
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6750025/
https://doi.org/10.1080/13825585.2018.1432746
https://www.ncbi.nlm.nih.gov/pubmed/29405831
https://doi.org/10.1080/13825585.2019.1608900
https://doi.org/10.1080/13825585.2019.1608900
https://www.ncbi.nlm.nih.gov/pubmed/31046560
https://doi.org/10.1002/aur.2866
https://www.ncbi.nlm.nih.gov/pubmed/36454212
https://doi.org/10.1161/JAHA.119.014862
https://www.ncbi.nlm.nih.gov/pubmed/32338117
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7428572/
https://doi.org/10.1016/j.paid.2021.110773
https://doi.org/10.1016/j.jenvp.2021.101712
https://doi.org/10.1038/s41598-021-90159-w
https://www.ncbi.nlm.nih.gov/pubmed/34012020
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8134425/
https://doi.org/10.1093/cercor/bhx085
https://www.ncbi.nlm.nih.gov/pubmed/28444373
https://doi.org/10.1177/0971333620937511
https://doi.org/10.3389/fnbeh.2017.00100
https://doi.org/10.3389/fnbeh.2017.00100
https://www.ncbi.nlm.nih.gov/pubmed/28659771
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5468384/

SALMAND

IRANIAN JOURNAL OF AGEING

[49] Spannella F, Giulietti F, Cocci G, Landi L, Lombardi FE, Borioni
E, etal. Acute exacerbation of chronic obstructive pulmonary dis-
ease in oldest adults: Predictors of in-hospital mortality and need
for post-acute care. Journal of the American Medical Directors
Association. 2019; 20(7):893-8. [DOI:10.1016/jjamda.2019.01.125]
[PMID]

[50] Tudorache E, Fildan AP, Frandes M, Dantes E, Tofolean DE.
Aging and extrapulmonary effects of chronic obstructive pul-
monary disease. Clinical Interventions in Aging. 2017; 12:1281-7.
[DOI:10.2147/ CIA.S145002] [PMID] [PMCID]

[51] Ogrodnik M, Evans SA, Fielder E, Victorelli S, Kruger P, Sal-
monowicz H, et al. Whole-body senescent cell clearance allevi-
ates age-related brain inflammation and cognitive impairment
in mice. Aging Cell. 2021; 20(2):13296. [DOI:10.1111/acel.13296]
[PMID] [PMCID]

[52] Thle A, Oris M, Fagot D, Chicherio C, van der Linden BWA,
Sauter ], et al. Associations of educational attainment and cogni-
tive level of job with old age verbal ability and processing speed:
The mediating role of chronic diseases. Applied Neuropsychol-
ogy. Adult. 2018; 25(4):356-62. [DOI:10.1080/23279095.2017.1306
525] [PMID]

[53] Artemiadis A, Bakirtzis C, Ifantopoulou P, Zis P, Bargiotas
P, Grigoriadis N, et al. The role of cognitive reserve in multiple
sclerosis: A cross-sectional study in 526 patients. Multiple Scle-
rosis and Related Disorders. 2020; 41:102047. [DOI:10.1016/j.
msard.2020.102047] [PMID]

[54] Ihle A, Ghisletta P, Ballhausen N, Fagot D, Vallet F, Baeriswyl
M, et al. The role of cognitive reserve accumulated in midlife for
the relation between chronic diseases and cognitive decline in old
age: A longitudinal follow-up across six years. Neuropsychologia.
2018; 121:37-46. [DOI:10.1016/j.neuropsychologia.2018.10.013]
[PMID]

[55] OBrien C, Holtzer R. Cognitive reserve moderates associa-
tions between walking performance under single- and dual-task
conditions and incident mobility impairment in older adults. The
Journals of Gerontology. Series A, Biological Sciences and Medi-
cal Sciences. 2021; 76(10):e314-20. [DOI:10.1093/ gerona/ glab178§]
[PMID] [PMCID]

[56] McQuail JA, Dunn AR, Stern Y, Barnes CA, Kempermann G,
Rapp PR, et al. Cognitive reserve in model systems for mecha-
nistic discovery: The importance of longitudinal studies. Fron-
tiers in Aging Neuroscience. 2021; 12:607685. [DOI:10.3389/
fnagi.2020.607685] [PMID] [PMCID]

[57] Umarova RM, Sperber C, Kaller CP, Schmidt CSM, Urbach
H, Kloppel S, et al. Cognitive reserve impacts on disability and
cognitive deficits in acute stroke. Journal of Neurology. 2019;
266(10):2495-504. [DOI:10.1007 /500415-019-09442-6] [PMID]

[58] Li X, Song R, Qi X, Xu H, Yang W, Kivipelto M, et al. Influ-
ence of cognitive reserve on cognitive trajectories: Role of brain
pathologies. Neurology. 2021; 97(17):e1695-706. [DOI:10.1212/
WNL.0000000000012728]

[59] Temp AGM, Prudlo], Vielhaber S, Machts ], Hermann A, Teipel
5], et al. Cognitive reserve and regional brain volume in amyo-
trophic lateral sclerosis. Cortex. 2021; 139:240-8. [DOI:10.1016/j.
cortex.2021.03.005] [PMID]

[60] Fuchs TA, Benedict RHB, Bartnik A, Choudhery S, Li X, Mal-
lory M, et al. Preserved network functional connectivity underlies
cognitive reserve in multiple sclerosis. Human Brain Mapping
2019; 40(18):5231-41. [DOI:10.1002/hbm 24768] [PMID] [PMCID]

Spring 2024. Vol 19. Issue 1

[61] Tucker-Drob EM, Johnson KE, Jones RN. The cognitive reserve
hypothesis: A longitudinal examination of age-associated declines
in reasoning and processing speed. Developmental Psychology.
2009; 45(2):431-46. [DOI:10.1037/a0014012] [PMID] [PMCID]

[62] MacPherson SE, Healy C, Allerhand M, Spano B, Tudor-Sfetea
C, White M, et al. Cognitive reserve and cognitive performance
of patients with focal frontal lesions. Neuropsychologia. 2017;
96:19-28. [DOI:10.1016/j.neuropsychologia.2016.12.028] [PMID]
[PMCID]

[63] Hughes ML, Agrigoroaei S, Jeon M, Bruzzese M, Lachman ME.
Change in cognitive performance from midlife into old age: Find-
ings from the midlife in the United States (MIDUS) study. Journal
of the International Neuropsychological Society. 2018; 24(8):805-
20. [DOI:10.1017/S1355617718000425] [PMID] [PMCID]

[64] Oosterman JM, Jansen MG, Scherder EJA, Kessels RPC. Cog-
nitive reserve relates to executive functioning in the old-old.
Aging Clinical and Experimental Research. 2021; 33(9):2587-92.
[DOI:10.1007/540520-020-01758-y] [PMID] [PMCID]

[65] Soldan A, Pettigrew C, Zhu Y, Wang MC, Gottesman RF, De-
Carli C, et al. Cognitive reserve and midlife vascular risk: Cogni-
tive and clinical outcomes. Annals of Clinical and Translational
Neurology. 2020; 7(8):1307-17. [DOI:10.1002/acn3.51120] [PMID]
[PMCID]

Moradi F, et al. IPS, VSWM, and Cognitive Failures in COPD patients. Iranian Journal of Ageing. 2024; 19(1):84-99.



https://doi.org/10.1016/j.jamda.2019.01.125
https://www.ncbi.nlm.nih.gov/pubmed/30826270
https://doi.org/10.2147/CIA.S145002
https://www.ncbi.nlm.nih.gov/pubmed/28860729
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5565244/
https://doi.org/10.1111/acel.13296
https://www.ncbi.nlm.nih.gov/pubmed/33470505
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7884042/
https://doi.org/10.1080/23279095.2017.1306525
https://doi.org/10.1080/23279095.2017.1306525
https://www.ncbi.nlm.nih.gov/pubmed/28368656
https://doi.org/10.1016/j.msard.2020.102047
https://doi.org/10.1016/j.msard.2020.102047
https://www.ncbi.nlm.nih.gov/pubmed/32182469
https://doi.org/10.1016/j.neuropsychologia.2018.10.013
https://www.ncbi.nlm.nih.gov/pubmed/30359653
https://doi.org/10.1093/gerona/glab178
https://www.ncbi.nlm.nih.gov/pubmed/34153107
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8691058/
https://doi.org/10.3389/fnagi.2020.607685
https://doi.org/10.3389/fnagi.2020.607685
https://www.ncbi.nlm.nih.gov/pubmed/33551788
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7859530/
https://doi.org/10.1007/s00415-019-09442-6
https://www.ncbi.nlm.nih.gov/pubmed/31254064
https://doi.org/10.1212/WNL.0000000000012728
https://doi.org/10.1212/WNL.0000000000012728
https://doi.org/10.1016/j.cortex.2021.03.005
https://doi.org/10.1016/j.cortex.2021.03.005
https://www.ncbi.nlm.nih.gov/pubmed/33892294
https://doi.org/10.1002/hbm.24768
https://www.ncbi.nlm.nih.gov/pubmed/31444887
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6864900/
https://doi.org/10.1037/a0014012
https://www.ncbi.nlm.nih.gov/pubmed/19271829
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3230274/
https://doi.org/10.1016/j.neuropsychologia.2016.12.028
https://www.ncbi.nlm.nih.gov/pubmed/28041947
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5317176/
https://doi.org/10.1017/S1355617718000425
https://www.ncbi.nlm.nih.gov/pubmed/30019663
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6170692/
https://doi.org/10.1007/s40520-020-01758-y
https://www.ncbi.nlm.nih.gov/pubmed/33280069
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8429397/
https://doi.org/10.1002/acn3.51120
https://www.ncbi.nlm.nih.gov/pubmed/32856790
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7448143/

This Page Intentionally Left Blank



	_Hlk161139011

