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Abstract

Objectives: This study aimed to compare the Stroop test in Maragheh older adults with and
without sleep quality problems in 2023.

Methods: This was a cross-sectional descriptive study. The sampling method was convinced
and 100 older people 58 years old and above were included in the study. Data collection
involved the Petersburg questionnaire and Stroop Test. The participants were divided into two
groups older adults without sleep quality problems (n=42) and older adults with sleep quality
problems (n=58). Data analysis was conducted using SPSS v.24.

Results: The mean age of older adults without sleep quality disorder was 67 + 5 years and
older adults with sleep quality disorder was 66 + 5 years. The difference in the mean percentage
of wrong answers in the Stroop test between the two groups of elderly.with and without sleep
quality problems was significant (P= 0.028). Also, the difference in the meantime of the Stroop
test between two groups of older adults with sleep quality problems and older adults without
sleep quality problems was significant (P= 0.004). However, the mean difference in the

percentage of correct answers on the Stroop test was not (P= 0.08).

Conclusion: This study suggests that the state of cognitive control and attention in older adults
without sleep quality problems is better than.in older adults with sleep quality problems.

Keywords: Aged, sleep quality, Executive function, Attention



Extended Abstract
Introduction

The growth of the aging population in the whole world is increasing due to medical advances
and the reduction of mortality. It is expected that the 840 million elderly population in 2013
will reach two billion by 2050 (1). One of these challenges is the effect of age on cognitive
processes and executive functions.

Executive functions are high-level cognitive processes. Loss of executive functions has a
significant effect on people's lives (4). The prevalence of cognitive impairments is about.1.5 to
41% in older adults (5). Many factors can affect executive functions, one of these possible
factors being sleep. Sleep is a natural process in the body that reduces consciousness about the

surrounding environment and with goals such as preserving and storing energy, self-repair,
recovery, and protecting the brain (8).

Exactly what areas of executive functions affect sleep are still not well-defined and more
research is needed. But the undeniable effect of age on the:sleep process and the importance of
sleep on cognitive processes and executive functions, this study aims to investigate the
dimensions of cognitive inhibition and selective attention.inolder adults with and without sleep
quality problems.

Methods

This was a cross-sectional descriptive study. The research population was older adults admitted
to the daycare center in Maragheh City.

The sample size using the comparison formula in two independent groups ( = 0.2, a = 0.05, X
with sleep quality problems = 8, X without sleep quality problems = 0.5, Sthi= 2.5, Sd,= 2.5) (13). Inclusion criteria
included age over 60 years, minimum reading and writing literacy, and mental health based on
medical records, exclusion criteria included depression and neurological disorders based on
medical records. Participants were divided into two groups older adults without and with sleep
quality problems based on the Pittsburgh Sleep Quality Index score (the total score of the PSQI
is five or more than five indicates sleep quality problems).

We collected Data via the demographic information form, Stroop test, and PSQI.

- Stroop Test: ST measures cognitive inhibition, selective attention, and cognition
flexibility. The classic test has a computer version, in the computer version four keys
(red, blue, yellow, and green) are on the keyboard. The first stage is words that have
the same meaning and color. The second stage is words that are different in meaning
and color. The third stage is words that have unrelated meanings and colors. Each stage
shows 25 stimuli. This test has three points that cannot be aggregated and includes the
percentage of correct answers, the percentage of incorrect answers, and response time.
The Stroop test has good validity and reliability in adults; The reliability of this test is



reported to be 80-91% (14). It has been determined that the Stroop test in older adults
has good concurrent validity and good response time reliability (ICC = 0.93) (15). The
test-retest reliability of the Stroop test has been reported as 0.80 to 0.88 in Iranian older
adults (16).

- Pittsburgh Sleep Quality Index: This questionnaire was created by Dr. Daniel J.
Buysse. The PSQI measures sleep quality and has 18 questions (Scores 0 to 21). If the
total score of the components is five or higher than five, it indicates sleep quality
problems (17). The sensitivity of this questionnaire was reported as 89.6 and its
specificity as 86.5. Nakhai et al reported 100% sensitivity of 93% specificity and
Cronbach's alpha of 0.89% (18,19).

After collecting data in two groups, the findings were analyzed using SPSS'v.24 (a=10.05).
Results

One hundred older people participated in this study; 75 older people were women and 25 were
men. The participants were divided into two groups: older adults without sleep quality
problems (42%) and those with sleep quality problems (58%). The'average age of older adults
without sleep quality problems was 67 and older adults with sleep quality problems was 66
years.

This study shows the mean difference was significant in the percentage of error rates in the
Stroop test between two groups of older adults with and without sleep quality problems
(P=0.028). The difference in the mean response time of the Stroop test was also significant
between both groups (P=0.004) (Table 1).

Table 1: The differences in Stroop test results in two groups of older adults with and without
sleep quality problems

- With sleep quality Without sleep quality Results
(78]
g problems problems T Df b
g correct responses 91+10 8711 1.000 98 0.080
& error rates 4+5 6+6 -2.000 98 0.028
response time 787 837 -2.000 98 0.004
Conclusion

This study-aimed to compare the Stroop test (including cognitive inhibition, flexibility, and
selective attention) in older adults with and without sleep quality problems. The present study
shows that the mean difference in error rates and Stroop response time between the two groups
was significant. It means a loss of cognitive inhibition, flexibility, and selective attention
among the group with sleep quality problems. There is no significant mean difference between
the two groups in the correct answers of the Stroop test.

Heng Liao's study showed that sleep quality and cognitive impairment, sleep quality problems,
sleep time, and sleep efficiency of patients in the cognitive impairment group were worse than



those with normal cognitive function. Sleep quality and time directly correlate with cognitive
function in older adults, which means that worse sleep quality leads to worse cognitive function
(23). The study by Ansal found a relationship between falls and executive function in people
with insomnia, the results showed a significant decrease between the dual tasks of working
memory and semantic memory with the clock drawing test only in the insomnia group (24). A
systematic review showed a strong and significant correlation between sleep and attention (25),
which confirms this study. Proper sleep quality seems to be effective in improving cognitive
function and preventing mental fatigue (26).

A study also showed that work errors are more common in people with sleep problems (27).
Executive function is more related to the performance of the prefrontal cortex and frontal lobe
regions (28) and it has been found that sleep problems strongly affect these centers(29).

One of the limitations of this study was the difference in the number of participants in the two
groups. Due to the long duration of the tests and the researcher's.time limit, 16 of the
participants from the group without sleep quality problems left the study and the sample size
was 42 people.

Conclusion

The findings showed that the function of people'in cognitive inhibition and selective attention
in older adults with sleep quality problems was betterithan in older adults without sleep quality
problems. This meant that sleep quality may be_one of the influencing factors on cognitive
inhibition, flexibility, and selective attention of executive functions in older adults.

Ethical Considerations
Compliance with ethical guidelines

This study was confirmed.by.the Ethics Committee of the Iran University of Medical Sciences
(Ref. code: IR.IUMS.REC.1402.767). We explained the objectives to the participants and
obtained informed consent.

Funding
This study was funded by the Geriatric Mental Health Research Center.
Authors contributions

R.S., P.F.A., and A.M. were involved in the original conception and design of the study. R.S.
and A.M. data collection, statistical analysis, and prepared the initial.

Conflicts of interest
The authors declared no conflict of interest.
Acknowledgments

We sincerely thank and appreciate all the old participants who helped us during this research.

8



ol

Lo OA Glasadlis 51525V e v 505 (wyws )3 (555 Aigad () o5 (srhalte g5 5] (hrog adlllas (nl b (g g Slgo
S gy Slor CoaS dalidon 5l oslaiwl b beosls .asuls asdllas o jlg adlie ol jo lasedles alys, STy el o 51 YL
b plaialle 5 MFFY) Ol cois S e olatedle 098 90 4 (oS &S 05wl (5 sl gyl oy9e)]
28,5 18 Ldow g as3e0 0,90 Y asns SPSS 515818 5 5 eolaiwl b e ools .aiads s (N=0A) Slg a5 JSie
Jlo 55 £ 0 Olos coinS IS b latalls 5 Jlo SV 8 Clys Coie JSe 5oy olotallis b (Sl asdly
ohitalls ;o 5 Dl coiS ISie il plaiallis 09,5 55 o g il (g3l 5 s Blagealy sy (oSl SO 05,
03,5 9 (e gl 903] Gtalejl lej (el NS prizmen (R /- YAV O gl ine Dlis ot ISt 50
Silee T Ll (P - F) gl ine los ConieS [Siie 90 okallls 5 s arseS JSoie (6l plaialles
PZTA) 055 s sne gyl ool o slagaly dsys o
e PloF eheS She oo el j0 az i g SELI g T e by a5 WS oo rkae addllas (pl (g S A
sl wly e led CeinS Se (gl Slazall |



dodio

Corex gl Cwl Gl ) jeegS 0 0l g (SO 5 sbacd i o @ ol S5 50 pladle Cone wd
03,550l Cume \ Sler cblags Glosle 3,915 b sl sols 18 5T cou 1) Gl sl ygins ST aS ol slosuay
Yoo J bo)ldos g0 as VO Jlo o aiedls Comex gk AT 09, o0 Uil g ) iol3dl 4 9y Ce s 4 o
Iy olpl Casez 5l om0 AT vg0- o ge lis YV L o a8 F aloul (g ko yus 5 ol 5o (V) Gl vales a y
YY) ey wles 185 gdo 00 s VF oo L U el 45 090 g0 485 g w0 oo ]Sl L £0 VLl
rom SEloly il Kad sl ol Jlrs Cuxer sutell Slojliad; Cuz ksl el
el ol s Shas o ol slaayl s

P ol oo Slee jo 0 Slee cdl oS witn 2 Voo  5ld slbanld il slacgene ol slos Shee
ALV 5l Glacedls jo sl SYNS gals a5 wilosls ol Gldlas i(F) b 18 Jalgs ol 8 S5 0 95 BB
&l y0 .(F) Wloo,S o155 dwo W VAV, soll oWl gel nlnl o gl adllas ;0 Q) cww | o do o
(S 5 2l Jled il w55l oS et 5 ax 51 e slo il ) slas sare 2] slo 3 Slac
aieliy ol 3,Shas 1) S5 g o8l 0 (ST o s | (2SS (g ppipillani] s o b S w5400
S i Sliy Gy (e e Bble Gl lsenges p lapludl o 1) Jhad ) g Dlad s S reeal (Sl J S
oo Shee jo 1) Cge b b 5l Wl o gduxie alse (M) aiias LS| )0 jie a8lo g jie 728 4y (oae SYLasl L
el Ol a5 Jlazsl alse ol 5l S o K b ol

0y g Lass> aile Slaal b g Blibl ae 4y G (65l 90 mhaws a5 L aS Can | oy jo b a0l 3 S Clgs
OV 5l yien el BalafBlis Soj5lgron] Slalllae (1) 0,5 (o0 Sojgu0 i 5l cliblone g il 5 (oore i 255 53
Sl e Rl 5l pgd  oabatie dnlllas 1 lpl 50 () +) aims e 1T, lgs NS aidle sl 8l as o
I ol (6l e el dusjs AP/ ols Lis aslllas gl a5 o alosl VY8 JLo 5 jleal o placedls
gt alo ol Tatiz @ S8 g Ol g i e S5 b Olss calo e g0 Jali Cls (1)) w5l g
0 r Slo> Gos Ao 2 (b aS ez g an 0 (S Jolie il dle e ez Jold 93 itz e S e
& S5 Osd Ple ez g dw Al g e GBI LOY) Cesl Ol Sl oy ale e (eiiar g e DU > ale e 090

OT) Wb oo Gl 6 lam Al o g Olgs 90 9 ST Al 0 9 040 (oo (S o i o &S > L Olgs g iy

! World Health Organization
'Rapid Eye Movment
2Non-Rapid Eye Movment

10



g e ool 5 el o 99> drjee 200 o8 Sl o)l sles Slae 5l 5l ojsx 4z Clss BB aSy]
Sanl b » Clos Coeal g Ol anld p o R LIS S 88 s o gt T3l e s Olidss
IS slyls placadls jo )T Sl azgs o) 3Ll (6,5 e olal 5ls wuad adlllas pl (ol >! oo Slae 5 5L

WS ey le S IS ey 9 Slg> ColnS

SLEETY

alyo ped 50 plaielle ailyg; 3550 50 00 (B pdy platellls iaghy axel> 09 (ahaile g9l Ao s ST po 1> aalllas
285 plonil Gl @0 Glarelles 5l (g S eised 05y

Szl g 5eSls g 0= /0 P= 1Y (28,5 15 j0 b g Jians 09,5 55 50 (5eSileo diglio (5o 8 5l oolinl L aiged oo
SASFIDEVIO Olg> CodsS St (e 095 jlone SBlizdl g (2 La s ARYID Clos €S i b 09 S (sl slne
OA asdllas 51 Glpasl b oy ol bow] cas oy 09,5 1 lp a5 OF 090> ((VF) cas | oo 0,61 5 4ty 35 Slalllas

RERECR SN SIvge

_ (zl_a/2+zl_[g)2(af+022)_ (7/8961)(3%+2/5%) _
(M1—H2)? (8-6/5)*

Slaslre (( S 5 0wl | Olg; Sl b i Guilgs Slgw Jlao (Jlo £ (Vb G ol 3959 sl Lo

N 53

S ST byl ; RS 5,5 olas §l gy 55 53 enig ol Ly Sisls s VDS 5 (S pmdl Juls 2,5
5t IRIUMS.REC.1402.767 o5 L 1 St poke olSls 5] a5naS sl 3,50 allae sl

Ol 5 G5 BY) GlscodsS JShe o plasellis 09,5 50 4 S y505n SlsS Gelidie 0508 (ully EaS oS 0
Sk S\ P oaimd gl iy 51 YL L iy Sy a3l Slped ggerme) Mok e (5 OA) Dl CaS JSie b
Cord g (B85 atll «Dlaa 55 iz (s ) bl T g0 Sledbl o8 ol |y loosls (5 5laes (G 2 Slgs
S Syye Sopin Syt CukS (90l bl CeieS 5 og il gajl dlemgtr ol o Shes 5 (Jlinl

NI

D wlide GOl B s 5 gt | g5l (55 gaelS adun s 5l aS 0gr dliii s 5,k 5l o 0ols (5 )9] pez 0gu

s ooliasl g5y DlsS CepisS

Y Inhibitory Control
2 Selective Attention

11



5 JBdl Cond g o Job Cond g (a1 el ST 500 Slasiiie 131,58 900 ol
Dgr (SN 0355 a>ls

sl oads asl )b opdgl 6l VAYD o 0 gyt o 5 (5031 (2l :(STrOOP TESE) g yiaws | 59031
Slodsin 5w o I8 omis 9y90 |y (LS gpigllanl g bl azg g LS 6,5 ke (0905 0!
ablige 308 5 gl s 0,5 S5y slaz Shls 9e3] (nl SIS s el oads sl (03] nl ) soanie
(il 508 S50 Sl Jlaz alSamio 95, 6 nerelS A 13 Wlioe (5 FsmelS A (Shyls SIS (905
s cololS” slins 51,5 By oS sl opl (Gogasl SS9 o Latiie ol GloallS lsieds GesTs o)
g Line ;5 a5 SLelS pgo alo 1o wiyls e So ) g Line a5 SLS Jol als o S Lasei o 1y 5T (5,0l 5,
W a8 w3 e la 51y S yme YO alo o o )l LLS )| o () 5 L a5 SLlS pger als avg ausglicne 5,
do o Jols g G e BB oS 0l el des (yga5T ol il B35 B s iy Sl iy 40 S
OVlo S5 50 e Lo 5Ll 5 2ls) Lo gy | gajl e | Gialesh gl ez G by wo ) meme Gy
a5 G oo adeii o 00 plol Sladllas 40 .(V0) Caw oo )5 duo ;0 AV B A fyge;l ol liel s |
@bl O ACC= - AT) cs Tos G b oloj ablg@lesor sy sl plasalles 5o gy | (g0
OY) el oas )58 el 00 TAA B <A+ gyl 903] cnl (owy b s 903150 0y905

JULo o aslisw ol :(Pittsburag Sleep Quality Tndex) 5 yg piw ©lgd cadnS yioiuw wlhile
&)lpl PSQD) S jgpn Olgs coas i o asle il Ken 5 ¥ gz Juod 550 b 5 1944
oS 350 50 |y LI5S deliiin iy nl el Jl5e VA (shls a5 el Glgs CaieS (60505l (6l canlis
Slg> coaS:Y sladalie (gl 0 ped i daliion py (pl 20 oo H1)8 sy 0 g0 | ALBAT ol SO yo Dlg- >
22548 sarialss e ¥ anlss 50 53l L 0 1) Lyt plejiae ¥ e 5395 Al g 073
28 Gloy Jp ashe Dlo Glojiie S ol ulidie (0l) 98 Sl rtls coliS ¥ o jls ot Jobo
e b Job )3 9,8 (ad s )90 45) Olgs DML D (098 o0 drlie S9d o0 (6 N9,
31U 595 Jsb o o5 (SMSChe & j90; 45) 0,8 ailjg; o Shas V. Tl g9l 5l ookl i o #(355 00
a5 o dloe Cowd ay JolS 003 SO LL 40 g (Sgb so iy ya5 w8l o BT SlgS YW 5 lgo

Glins 41 J2o 0505 (A 9 99 Sy o) sloo pod 09l oo Joli 1) ans Ui 5l (glo pad o5 jguiin dnliiiws

Istroop
1 Daniel j.Buysse

12



Sl S e slime s 0j0d 5 o e S0 Gline 4y 90 0 pad i S o Sline 4y S 0yl (b
Sgd oo ol [ YV B Lo 5l a8 ams o ;Sg05l a0 |y (ol 005 SO cadlie Cin Ol pod pled ggeme bl o
OA) e 20,8 10 Ulg ceaS P gossmoplae 5ol bz 5l sYL L a0 b adlie Ol el ggoe S
OLSen g 256 o 5 aS o sladllae sl oo 3,155 APID 1T S5g g AVS asliiiws  opl g L

VN G855 1 auo s JAR Lo S T gAY (S5 a0 Ve v Sl Sl 00 plo]
o asl .cd,5 13 Lo 4550 9,90 Y a5 SPSS I35l 5 5l sslasnl b loaiSl cog,5 g0 ;0 lnosls Sl 3l
& 03] 5l eoliiwl b lesls o sl oo sols i Slgl,d oo yo g Slgyd ¢ lore ol ¢ Silaheolain b oS
5 Dlyt ek ISt o Glatelle 5 Clgs CoiS JSie s platalls 05,8 90 anlie Ty (el s 5IUT 5 Jitens
5 o 9 w9l 0903 o (Ko (o1 Sloz 3w et (Kmra (5903 5 0 plal aidlls Gloye 5 (U 09,5 duylie
Slaredls 09,5 50 b S8 5900 slo prite il com! S sl paiedinilio sl 932l (905l (28 el Sou 00y

(555 1+ axlllae () 55 (6 s cime pela) o oolitil lys Carte SIS A Bysey el 5 wlss CoinS St o]l

basil
9% Glaiells 09,5 90 4 B AnS ES ruaiogms ;o 5 YO ¢ o5 bl &5 YO a5 o o o8 i, ) e+ anlllas ol jo
3 SRl s Solie d e B OAY LI kS IS s b laiadls 5 G5 FY) Llss i IS
Sl prio Slgyd G po b adlllass gl PP Ole coas JSi o b plaielle 5 o PV Clgs colST ISl
09,5 93 55 o g iz Lol ls 0gzg Iy e Dglds Clgs CaleS JSis (g0 9 b el o Jlnd ) 5 o a s

1 Sensitivity
2 Specificity

13



Slo CabeS St g 5 L ol )0 S8l S ges sla paie glis 1) Jguor

X @b CodeS S0 b plazolles S 9 tiol
N= 04 olps N= FY Ol codes
P X Df Slal Sl
/o AY 2 ) fY Y Cife i
q \F e
o/ FF 11/FAY F 12 14 e
v 9 leal, YA
Y . dhawgio
Vo 1 oloo
L ! b
/10+ Yad r YY ) oper
) dillee Y
) 3 420
YA rr Jalzo
/1) 917 r Y v Lz
VY ). aiatijl szl
rA ry iz

Pyl 9031 0505 9y O 45 0o i gl (y905T b (Garesgs g () Sdl T3 (oS (sl peiin o (Sanren

(P= Jlobae é) cilas sgzg alasly g il (9051 b S 009l o Ll (P<ele o) cusls 54> S gxe bLs)

(Y Jguz)
Farl 033l b (S 03989 (e sl iite (e (Ko (o) 2 1V Jgu
o oo o
P=./.00 r=-./ P<./-- =-</-F1 Gt gl Loy
P= ./.45 Feefenn P<./..) r=./-1r Ll gl aoys gk
P= ./ 4. e ofeon P<-/--) r=-/-o4 olejl olej

SialesT e aSilee BT .(PZ+ - YA) 091 o sine wlym CorieS [Sitin cyg0s hiialls g Dl CoisS JSiios (ollo

g sl g Dl CodsS ISi e o el 5 Dl kS S e s el 05,5 90 (e 5 g | 9]

(X Jgoz) (P=+1+A) 545 o sme gyl g5l o slageuly do s 4o uSilee S (P=-/--%)

14



Sloz CaisS ISae (a0 5 b lasadl 05,5 59 10 gl (ysel s Solas ¥ Jgus

Ced o3 el o syl lalles e g lazalls

P bf T Tl Cad S ol CedS -
Sohe A e AVE ) TENP oo ey 4oy 3,1\
Y23 7SN VR /2 £t £ Ft o (s ool asys
V2R S VIR 20 AFE Y VAE Y il T s

03,5 grw aalllas ol 28,5 plowl Glg3 kS EMSEL (g 5 b plaialls )0 g il (505l Al Bl L adllas ()
o O30 |y (GBSl az g 5 o pdy Sllanil o 3Ll ()5 0e) 22l o Shas 3l solasl g il (903l 51 oolizul L o
Sl b o (11 loe BB 0o oo plis b > asdlas s T ool @8lg 4> g5 0 )50 eSS Wlalllas plu j0 a5 sao 1 3
geee gl 9 0555 99 Gt 5y (eSile IS gy Jlo e 6535 50 G oy | s3] Galesl Ol 5 e
25,5 90 O gy | 55031 Galel (e g oz o 55 )0 (slalital JISigins GeSile BB .0 105 0525 g s | 505
oS S0 Ghls 09,5 (e y0 (FELD S Gl 4z g g sy Sllasil (SSLD (65 e S8l g2y oaims i S
Dy Slss

WS (o0 )0 9,0 she )3 da SlMblihls il 45 Glej 45 wBL Sjge pa BLS)I Gl 5l s ) (0 S5
Jele S szmen oS e (al Lo b 031600 &8 1150050 og ar (it onind 1S5 SIS o adly sl b
s oy ymie Sy (2015 ) o(T) 353100 RS )20 08 (23 ld B3l e aziys g wilie Slaay o250
ot sl ams il oS e 4 (Sen Sac ST b 09d (o0 Caw 9350 08 51 a5 (Gloj g 09d (oo (BOF b o
el o pigillanl b Wl e st CaiS O das s s a5 4y (TY) A8l o T 55 5 09 o mdgsly
(YY) 05 20zewly jo lallas yiol58l 4y i aoeS )0 g 0l 31 jo aS

L5 5 Ul e eolsd kS SO e o Il NS 5 et kS gl 0 ol ol 5l S dalllae gl
b ghiadle Slss oloj g lys iS5 Jloy 5l o Shoe b oLl 51 5oy e 25l st g, 48 oo loss s
(VD) ol o g g3bs o,8kee 4 e Jou Olgs CuaS a5 Lae (s 0,10 ki Sacod o] 3L o Shas

2Hang Liav
3Pelin unsal

15



09,5 10 b el s 5 30yl b olie aladls g Jlad alabl> S g0 ISy ols lis bt we el Sy o
(YD) cusls 0929 lobine il Slg o

(V) 3)ls 052 azsh 5 Dlss ()10 (s 5 (698 (Ko o2 a5 S To0ls (i s wis pllis 55 50 aalllan Sy (slo 4l
o Sy 9 o Ay e Lo lyE oS S w1, bl az g 350 40y b axllls s il e aslllas oyl aS
(YY) 2l fge (03 (S 5l 6T olr 5 (5D 5 Shoas S92 ;5 Wl

argi g sl Slhail ( BLE (65 e Jolis o2l 0 Slos 0jem an onims (li 5 gy [ g0l Al 4y azx i |
)y 3050 oley g yiiw slallas s jo Oy OMSis Hlo flaxadls a5 ols las andllas ool 5 (YA) @bl Sl
ezl o ,Slee (YA) col jiinn lgs OSin jlo ol,8l jo (6,15 slallas a5 ols Lis 50 313l (69, 8 (ol aslllas caslo
2 Mo Slgs OMSee &S Sl ol paside 5 (V) Cwl las o JUS9 3 ©od 9 50 (solan pi8 3blie o Shoe 4 iy
S el Jolis all sbeas] B ads o Wlgh so 00 azgi 1 aS (6,80 4 daxgil Jlex (YY) 3,105 o ;5 35T ol
o SIS p2me 5,8 05059, (S )0 i o (ul W a5 86 Codlly o50 5oz gl )0 o2l else B3>
S (655l Wl (o @l 0 Shes Pl (B p Serilhedle CloS £09e 4 x5 (plpl 0

Oley Doe (09 (SVsb Jdo araS wing 09,5 95 50 AT LS e 50 Sglis aslllas nl slo Cusguze 5| (S
1y adllas Clys a5 0 oo 09,5 5l b 0o EFETI AP Coled o B ploj Cusgaze 5 b g5l el
99 Sl T 500 Olia Seie w0 Sl Jxe Sl folge lailes o alin o (pad 0l 585 FY digel pon g 00,5 b, JoUSL
il 5 SleS S JSne b g g il 098

G U5 o il aralls o abil azgi g 3Ll 6,5 ke o o3l 5 Shos 45 ols (Lt 3 asllas ol slaaily
IS 55l Jalse 5| (S W] Jlss Sl oS 390 Line o a4 0l 090 Dlss S S o g el 51 e Sl

il el Sae lazalles o oz slos Slas 5l ol azgi 5 6y Sllasil o o3ls 6,5l slayl

SN Ollasd

o293 @I Jaol 5l 59,

plos 5l aalllas cpl 3 g 0ud anl ol (S5 5 psle ol8ziils Lo IRIUMS.REC.1402.767 au L L uios o
Al 33 S ael culs, cslllas Glaal s 5l e

Sb ol

16



g2 Olpl (S psle oS guialle ply) Cedls Dlidod 55 0 Shagh ol (b (>
OB S 95 &5 Lo

OS5 a0 2l 9 lop Ty Bl g (g bl g 0 o g oy allie )1
&L )5

il mdlie o b5 allie (pl (B ot s )bl b

SI0ya8 g Sl

oS oo (10,08 g S dwlllas cpl jo 0aisS &S lis lase]le o) Sed lal g

17



&bw

) Han J, Zhang X, Meng Y. The impact of old-age pensions on the happiness level of elderly
people—evidence from China. Ageing & Society. 2022;42(5):1079-99.

Y Mehri N, Messkoub M, Kunkel S. Trends, determinants and the implications of population
aging in Iran. Ageing International. 2020;45(4):327-43.

¥ Aghamohamadi S, Hajinabi K, Jahangiri K, Asl IM, Dehnavieh R. Population and mortality
profile in the Islamic Republic of Iran, 2006-2035. Eastern Mediterranean health journal.
2018;24(5):469-76.

¥ Mayer RE, Parong J, Bainbridge K. Young adults learning executive function skills by playing
focused video games. Cognitive Development. 2019;49:43-50.

.0 Pais R, Ruano L, O PC, Barros H. Global Cognitive Impairment Prevalence and Incidence in
Community Dwelling Older Adults-A Systematic Review. Geriatrics (Basel). 2020;5.(%)

R4 Kheirkhah F, Hosseini SR, Fallah R, Bijani A. Prevalence of cognitive disorders in elderly
people of Amirkola (2011-2012). Iranian Journal of Psychiatry ~and Clinical Psychology.
2014.Y¥V-0¥:(¥))4;

Y Tajrishi KZ, Besharat MA, Pourbohlool S, Larijani R: Psychometric properties of a Farsi
version of the Basic Needs Satisfaction in General Scale in a sample of Iranian population. Procedia -
Social and Behavioral Sciences. 2011;30:221-5.

A Ghaemi F, Rostami R, Mirkamali SM, Salehi K. Systematic and analytical review of theories,
components and models of executive functions.of the brain. Rooyesh-e-Ravanshenasi Journal(RRJ).
2021;10(6):211-26.

A Killgore WD, Vanuk JR, Shane BRyWeber M, Bajaj S. A randomized, double-blind, placebo-
controlled trial of blue wavelength light expasure on sleep and recovery of brain structure, function,
and cognition following mild traumatic brain injury. Neurobiology of disease. 2020;134:104679.

N Park JH ,Yoo MS, Bae.SH. Prevalence and predictors of poor sleep quality in K orean older
adults. International Journal of'‘Nursing Practice. 2013;19(2):116-23.

AR Papi S, Karimi Z, Ghaed Amini Harooni G, Nazarpour A, Shahry P. Determining the
Prevalence of Sleep Disorder and Its Predictors Among Elderly Residents of Nursing Homes of Ahvaz
City in.2017. Salmand: Iranian Journal of Ageing. 2019;13(5):576-87.

MY Azadian B, Yousefi Rezaii T, Meshgini S. Exploiting Sparse Representation for Sleep Stage
Classification Using Electroencephalogram Signal. Advanced Signal Processing. 2019;3(1):1-11.

AY Saadati H, Sheibani V, Refahi S, Mashhadi Z. A Review of the Effects of Sleep Deprivation on
Learning and Memory: the Role of Sex Hormones. Journal of Rafsanjan University of Medical
Sciences. 2018;17(4):359-76.

Y Izadi Avanji FS, Adib Hajbaghery M, Afazel MR. Quality of sleep and it's related factors in the
hospitalized elderly patients of Kashan hospitals in 2007 %J Feyz Medical Sciences Journal.
2009;12(4):52-60.

e Jabarzadeh Chaharbarod M, Bayrami M, Nakhostin Goldoost A, Hashemi T. The Effectiveness
of Cognitive Empowerment on Executive Functions and Cognitive and Emotional Inhibition of

18



Students with Learning Disabilities. medical journal of mashhad university of medical sciences.
2022;65.-:(V)

N7 Faria LO, Frois T, Fortes LS, Bertola L, Albuquerque MR. Evaluating the Stroop Test With
Older Adults: Construct Validity, Short Term Test-Retest Reliability, and Sensitivity to Mental Fatigue.
Perceptual and motor skills. 2024:315125241253425.

Y Sadri Damirchi E, Behbuei S, Mojarrad A. Role of Performance in the Stroop Test in
Anticipation of Anxiety and Aggression in the Elderly in Ardabil %J Salmand: Iranian Journal of
Ageing. 2018;13(1):38-49.

A Zare S. Evaluation of sleep quality in bus drivers in Tehran. TRAFFIC MANAGEMENT
STUDIES. 2010;5:1-10.

N4 sepehrmanesh z, moraveji a, kalantar mehrjarid f. The relationship between mental health and
sleep quality in students of Kashan University of Medical Sciences in the academic year of 1994-93.
Occupational Medicine Quarterly Journal. 2023;14(4):36-45.

A Rahmani K, Ebrahimi M, Abdi N. Assessment of General Health'and Sleep Quality of Nurses
in Educational Hospitals of Kurdistan University of Medical Sciences, 2018 .Scientific Journal of
Nursing, Midwifery and Paramedical Faculty. 2020;6(2):31-42.

AR Khodadadi M, Feyzi Daryati MR, Movahedi Y, Ahmadi I. Assessment of attention bias in the
cognitive processing of neutral and emotional words using.semantic strop test .Shenakht Journal of
Psychology and Psychiatry. 2014;1(1):23-30.

XY Jasemi Zargan E, Sotoudeh Asl N, Moazedian A, Jahan F. The Effectiveness of Metacognitive
Therapy and Transcranial Direct Current Stimulation.on Executive Functions of Stroop and Tower of
London in Veterans With post-Traumatic Stress Disorder. Neuropsychology. 2021;7(25):29-42.

Y Honn KA, Hinson JM, Whitney P;.Van Dongen HPA. Cognitive flexibility: A distinct element
of performance impairment due to sleep-deprivation. Accident Analysis & Prevention. 2019;126:191-
1.

XY Liao H, Liao S,"Gao"Y-j, Mu_J<p, Wang X, Chen D-s. Correlation between sleep time, sleep
quality, and emotional and“cognitive function in the elderly. BioMed Research International.
2022;2022.

Yo Unsal P, Sengul Aycicek G, Deniz O, Esme M, Dikmeer A, Balci C, et al. Insomnia and falls
in older adults: are they linked to executive dysfunction? Psychogeriatrics. 2021;21(3):359-67.

N7 Rodrigues T, Shigaeff N. Sleep disorders and attention: a systematic review. Arquivos de
neuro-psiquiatria. 2022;80(5):530-8.

Yy Eugene AR, Masiak J. The Neuroprotective Aspects of Sleep. MEDtube science. 2015;3(1):35-
40.

YA Mirzakhani M, Gharraee B, Zahedi Tajrishi K, Khanjani S, Noorbala AA, Safaei Nodehi SR.
Effect of Compassion-focused Therapy on Depression, anxiety, Stress, and Quality of Life in Patients
With Cancer: A Clinical Trial %J Iranian Journal of Psychiatry and Clinical Psychology.
2023;29(2):142-55.

Y4 Ferguson SA, Appleton SL, Reynolds AC, Gill TK, Taylor AW, McEvoy RD ,et al. Making

errors at work due to sleepiness or sleep problems is not confined to non-standard work hours: results
of the 2016 Sleep Health Foundation national survey. Chronobiology International. 2019;36(6):758-69.

19



AR Takeuchi H, Taki Y, Sassa Y, Hashizume H, Sekiguchi A, Fukushima A, et al. Brain structures
associated with executive functions during everyday events in a non-clinical sample. Brain structure &
function. 2013;218(4):1017-32.

AR Verweij IM, Romeijn N, Smit DJA, Piantoni G, Van Someren EJW, van der Werf YD. Sleep

deprivation leads to a loss of functional connectivity in frontal brain regions. BMC Neuroscience.
2014;15(1):88.

20



