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Circadian rhythms play a crucial role in regulating various physiological
functions of the human body and can impact the ability tasks. The aim of this
study was to investigate the effect of time of day on static and dynamic balance
using the cognitive task approach. We recruited 24 elderly men who performed
both static and dynamic balance tests with and without cognitive dual tasks.
Our statistical analysis, using a significance level of 0.05, revealed significant
differences in the parameters of the 95% confidence ellipse, length of path, and
average velocity of the center of pressure when performing the dual task
compared to normal walking. However, these variables did not significantly
differ at different times of the day. Interestingly, our results showed that the
center of pressure fluctuations in closed eyes and different times of the day did
not have a significant difference. Overall, our findings suggest that healthy
elderly individuals are at similar risk of falling during different hours of the day.
Nonetheless, the simultaneous execution of dual cognitive tasks leads to
balance disruption in both eyes-arm closed positions.
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Abstract

Circadian rhythms play a crucial role in regulating various physiological functions of the
human body and can impact the ability tasks. The aim of this study was to investigate the
effect of time of day on static and dynamic balance using the cognitive task approach.
We recruited 24 elderly men who performed both static and dynamic balance tests with
and without cognitive dual tasks. Our statistical analysis, using a significance level of 0.05,
revealed significant differences in the parameters of the 95% confidence ellipse, length
of path, and average velocity of the center of pressure when performing the dual task
compared to normal walking. However, these variables did not significantly differ at
different times of the day. Interestingly, our results showed that the center of pressure
fluctuations in closed eyes and different times of the day did not have a significant
difference. Overall, our findings suggest that healthy elderly individuals are at similar risk
of falling during different hours of the day. Nonetheless, the simultaneous execution of
dual cognitive tasks leads to balance disruption in both eyes-arm closed positions.
Keywords: Balance, Circadian rhythm, Cognitive task, Elderly

Extended Abstract

Introduction

Rapid population aging presents challenges, such as reduced physical strength in the
elderly, affecting mobility and daily activities. The increased elderly population also leads
to a shortage of young caregivers. Falls are a major health concern in this demographic,
with 30-35% of over-65s experiencing at least one fall annually, rising to 50% by age 80.
Early identification of those at risk can prevent falls and subsequent injuries, often leading
to loss of independence. Optimal postural balance is crucial for movement and needs
accurate measurement. Balance disorders, a common precursor to falls, have many risk
factors, classified as internal (e.g., muscle weakness) and external (e.g., time of day).
Various biological rhythms in the human body, some environmentally influenced, others
autonomous, affect our ability to perform motor tasks. For example, circadian rhythms,
driven by factors like daylight and social interactions, control many physiological functions

over a 24-hour period.
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Simultaneously performing multiple tasks can disrupt elderly individuals’ walking.
Maintaining and dividing attention between tasks is vital, especially as cortical areas
responsible for balance control can dysfunction with age. Systematic balance assessment
is necessary, with posturography often used to quantify postural sway.

Previous studies on the effect of circadian rhythm on postural balance have mainly
focused on younger people. Some suggest postural balance is better in the morning.
Given the need for reliable measures to identify fall risks and evaluate balance
intervention programs, this study aims to investigate the effect of time of day on balance
in the elderly, considering open and closed eyes and cognitive tasks. This is the first study
investigating these factors in healthy elderly, assuming a gradual deterioration of postural
balance throughout the day.

Methodology

This study is a descriptive-analytical research conducted on elderly individuals at Mehr
Retired Center of Kerman. The study was conducted over three days at specific times
(07:30 in the morning and 17:00 in the evening). The participants were healthy, male,
aged 60-70 years, with no history of lower limb fractures, no use of walking aids, no
movement restrictions in hip, thigh, knee, and ankle joints, and a minimum score of 25 in
Messi’s chronotype and sleep questionnaire. They also had the ability to understand
verbal and cognitive commands applied during the testing process.

After checking all the criteria for entering and leaving the study, 60 people had the
necessary conditions to participate in the study, out of which 24 people were randomly
selected and entered the study. The sample size was determined using Gpower software
with an effect size of 0.25, an error of a = 0.05, and a statistical power of 80%. The
subjects were randomly divided into three groups of eight people. Each person was
assigned a number, and people were assigned to groups using a lottery.

The study was approved by the ethics committee of Kerman University of Medical
Sciences. The participants completed a consent form for voluntary participation in the
test. The importance and how to carry out the research process was explained to the

subjects, but the main goal of the researcher to conduct the research remained hidden.
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To measure the fluctuations of the center of pressure in the static state (static balance)
of the patients, a foot scan RS Scan 9 device made in Belgium was used. The person
slowly stood on the device and their body oscillations were recorded for 5 seconds with
a sampling rate of 253 Hz. The average speed of the center of pressure oscillation, the
95% confidence ellipse (oscillation range), the length of the path with open and closed
eyes (three attempts of each condition) were recorded.

To measure dynamic balance, standing and walking time test was used with validity of
0.85 and reliability of 0.95. In this test, the person sits on a standard chair and after
hearing the movement command from the examiner, he must stand and walk a 3-meter
path as fast as possible; then turn around and sit on your seat. The individual’s best time
in these three tests was recorded as his record. The subjects performed both of the above
tests with and without performing the cognitive task (counting back 7 numbers between
90-150 while performing the walking movement task).

The extracted data were analyzed descriptively and inferentially by SPSS version 28
statistical software with a significance level of 0.05. The normality of data distribution was
checked using the Shapiro-Wilk test, and the homogeneity of variances was checked
using the Lune test. After confirming these presuppositions, the cross-sectional variance
analysis test was used to compare the information obtained at different times of the day
and in different states of recording the fluctuations of the center of pressure (static
balance) and the time of standing up and walking test (dynamic balance) with and without
homework Cognitive was used. The results showed a gradual deterioration with eyes
closed and also with the cognitive task.

Findings

Table 2 records the subjects’ physical and demographic characteristics. The Shapiro-Wilk
test results indicated the need for parametric statistics due to the natural distribution of
data in the morning and evening (p < 0.05).

Table 3 presents the cross-sectional variance analysis test results. For open-eye center
of pressure oscillations, significant differences were found in the 95% confidence ellipse
parameters (oscillation range) (p = 0.033), path length (p = 0.041), and average center of
pressure oscillation speed (p = 0.028) when performing a dual task compared to normal
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walking. However, these variables showed no significant difference at different times of
the day (07:30 and 17:00) (p = 0.05).

For closed-eye center of pressure oscillations at different times of the day and under the
influence of a cognitive dual task, no significant difference was observed. Similarly, the
standing and walking balance test results showed no significant difference at different
times of the day (p = 0.354) and under the influence of the dual cognitive task (p = 0.471).
No significant difference was observed in all mentioned parameters in the interaction
mode of time of day and state (under dual cognitive task) (p > 0.05).

Discussion and conclusion

This study aimed to examine the impact of the time of day (morning and evening) on the
balance of the elderly, both with open and closed eyes, using a cognitive task approach.
The key findings revealed that the time of day does not influence the static and dynamic
balance of the elderly. However, performing a cognitive task while walking can disrupt
static and dynamic balance, regardless of whether the eyes are open or closed.

The study’s results align with previous research that found no significant effect of the time
of day on the balance performance of healthy elderly individuals. This suggests that
despite physiological and functional factors being influenced by the circadian rhythm, the
balance of the elderly remains unaffected by the time of day.

Contrarily, some studies have shown a small but significant effect of the time of day on
the balance of the elderly. For instance, a meta-analysis by Alex |. Halpern et al. (2022)
found that elderly individuals’ balance improves in the evening. Similarly, Vasilios Milonas
et al. (2022) showed that healthy individuals have better balance performance at night,
while the elderly perform better during the day.

The current study’s results contradict these findings, possibly due to the lack of
homogeneity of the subjects in terms of chronotype. All the elderly participants in this
study were morning types, whereas previous research did not specify or control for this
factor. Other potential reasons for the discrepancy include differences in gender,
participant number, age range, societal culture, test accuracy and tools, testing hours,

and whether the test was continuous or discontinuous.
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The study concluded that if a cognitive task is performed simultaneously while walking,
the static and dynamic balance of the elderly is disturbed. This suggests that maintaining
and controlling the posture of the elderly while walking requires more cognitive effort.
Therefore, performing cognitive tasks while walking can disrupt their concentration and
attention resources.

These findings are consistent with a previous study by Razavi et al. (2016), which found
that the time of day has no significant effect on the dynamic balance of elderly women
under single and dual cognitive tasks. However, Anderson et al. (2016) argued that the
time of day should be considered an effective factor during the cognitive measurement of
the elderly.

The study also suggested that midday sleep might be one of the reasons for the lack of
difference in postural control in the morning and evening, as it can improve sensory
processes, movement performance, alertness, and memory formation. However, our
understanding of the effect of midday sleep on cognitive and motor performance remains

incomplete.

https://jsmt.khu.ac.ir/

102


http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 ]

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

Ao\

@Mﬁ\;ﬁwgeusjwQSJ}.JJ\K&J;L’MQT@SF&U}SJ{d@q-jj&lfs)jbA{ASJ;JQAJ.,S\;@,\{
L;LACM.;‘JA LS‘)i uuj;- 35S e u\@bw&@\ ‘ﬁﬁ‘)’f°~5w B e uﬁ;.ﬁls b\aj.a‘jj) ‘_;V\U sla

(V) 258 0 5 ol 2

N0 (VL sl 3l 5l as s Yo B Y IS, e cconl Oliiadle 53 et sdes OSCis dhax Sl 0 gladsly 5 b i
Dl Bl Aoy 00 4 S Ar B ol ol 5 S o bt 5L G Il Bl (S o S5 anel 3 a8 L

() .L..SJA 4.|J.>J b QJJF&AJJLP%Q})&‘}‘)‘M‘)J 0+ U ¢ cd\;»ej}&& (Y ,Y)_L,L:L;a

sodul 53 03,55 eel 5 bosie S0 L lalid 4l Jolie 03 L dls 13 bgie s 5 me 3 oS (g3l 3
Izl 0315 s 3l 41 e Y gome o (s 2o Sl Slaoal g1l sl b (SonsCs o il ot 0Ty )
e S 5 D el 355 LUl Gl e 0l g T s Dol 23 8 (655 5 n e 3131 5
53 2 Sands Boladslazel LB 5 335 S o3l (pl by ol SIS 8 o o B Sl Oleabl sl 655 0
bl by o8l 5le g Ol 4 Joled I sla) 551 Sy Sl (ol ol (65508 5l 5 ods s
S s (Ohas Cins foo dzen 53 4 by e oS (63)150) 5500 Jelss L)L S () (2,T) Lo
VWt Cnds ol <5300 Jalse Olen 53 g o st Gy Ol Joo dits Lams & Lgs e 45 (52,050)
(V,0) 5503 1y Slsl b o 2t

S b U o Lt T 51 o o8 o Lol 0L 0 s (S50 sm slaeis Sl sl sl
5 SRS g o 8 B oS B ony aiile s Slimas st be S sl s S J s S
Soaonld 0y 2 e Culda ae B 5l aS il pan; Sl Gl ged ($3s Al 0y s e JRS (ks
Sl osl 53 (V) sl J1aE gbsede s Oloy 5 olaxat cdlalas o 33y 55 dile ozl Jases Jolse 56 o
s 1 (Sl 5 rls SI) 0Ll 00 (S5 558 slas Shes 5l (ol (5,800 lagm el VE
gl el Gl b GUl5 oo as 4 &S Wsd o (S35 558 oo Shas 3 SULug sbml Coly 5 A8 s
A L8 o 5t S il il

4(4)OJ;W@&jwuwiu&g‘rW‘w.LQLA¢J19)0‘)J?QLAJ@;¢:L<5.L¢;CL>U“J§{.JQJL)|
M}b%@c})w‘)‘(\\ ,\')b)ﬁu‘wuﬁ)ob‘)bJ%‘Jw‘;bﬁ&&gmwk‘jgf

1. Activity Daily Living-ADL
2. Postural Balance

https://jsmt.khu.ac.ir/

103


http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 ]

VLYY b)m 6&}}.@% 8,93 ‘LS)SU"éS 6“35)9 k-g&b)b ‘J‘“&S)"

J s 530 (5,08 15 Q) sl Canl 5l Jlas S5 0,050, bl o Olesan (2SS L Ols 4> 5
S 0 59 e S seS a3 gl s Slas js Pt g conl il sl gl dslas J xS oS o e S50

(OV8) Sl (5,0 ot el lulid gl Cans s I8 5 Il Sl b3l 0T VL el s @
be S 53 Vpeme 1S5 ol ok slpin ol ARSLGT 5 b slaabsl osbv
S s Oles G SNl i sl sy Olag Ul CoeS et )y R0
b 5y e s b a5 ol o SIS o s 0501 L 5 S0l 5 s ammin 1 ol sla LS
lis S e calises gla eyl (LS e 13 eslinad 3550 zin &S glaslas (V1 ,10) W S s e el
S5l i b el 55 i glaslis ples G55 SOl DS S e diten b o (S5 (S5 508 S35 S 5
S 6l ol Ol @ Olg e 15 SLES S e gl L(WV) ol T 2 S e g UG I RS ke alls LiS
o2 5 S eslizal o ot 2 5o Lt 6u;w1}¢ym|,>w”|j O3l Sl 53 ams sla STy
o S o by 5 Sl Cand s Dol lie 53 o ol b LSS o 5 bi Sl 68k g SlS
S o 2l aliss Sose 4 Obles 53 (e J RS 5 Dol

Wlals 50l 31l e Bdes los S ooy 0Ll Conds ol 5 1y 38k oy 6l oS 3 Sl
53 aie opl oIS 56 sy Jsl S, Ol el S Lilesls OLiS Sllas pl 45 J= s (Y4 —\A)
OVLS 55 omds I35 1 300l w0 3550 53 (YY) ol 48 8513 oy 5550 508 e OVLLS 5
Olgzr OS5 55 Slalllas 51 2 o el Sl s o O3 5 gole Tl i ) ajls 5oy Jdr 5 o Lo
VYY) cnl g e ? Sersy ol &S sl ol

2ol s i o s me 53 sl 3l lalid gl slazel BB bl 4 O 5 oS Clhae opl 3 S L5 ys b cnl by
Aol andllas B OF oty Slalllas aBlie ol e 5l 55 5 L5l 5l Jslas dtle (slaasli o )
e plal bl RIS 5 S5, bt 5 0L el S 3 3 Candy Dol 5, Oley Y e p S L
Jals o 551 ol 258 el L Ol 53 La 58 ol oS oy e () allie ol cbo Sl ol

s o QLIS ) (el Iy LS AT 50 5 ate i by Jsb 50 S

1. Center of Pressure (CoP)
2. Center of Mass (CoM)

https://jsmt.khu.ac.ir/

104


http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 ]

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

us“wu:‘”

e TV e Dol 3 50, Y e G b Ol 0T 3 6 s o= o 5 Slalllae ¢ 5 5l sl e
A e Ot sl 08 s Wl Oladle | ol a3 Golol amslr 3 § 515 aadllae 5550 jme YV
sl s as,s sbaslas s Clb gl andllas 53 oS 5 gl a5 Ve Lol Ol 1 a8 Wsls e LSS Ol S
oy Sl oS il Sl eslinal puite ¢ Sl plil (Saesls ablos (23l (b Vo=l o aials 030 i ol
Sl 5l S w53 Y0 6 sad Bl Sl e s 150 (8T Joolie 53 S s ol (3
Aol k3 Sladllas Lo s OT L 5 slzel 5 ool 3131 &35, Sl Sonle 5 (b S 55 4 by ) s
Ly &S Sl anyy o odd Jlesl b 5 alis glagsmas Sos Ul cpmen 5 (YY) ol ol
s 4 a8 il AU S wslii Sl Sls aodt G5a3l (TE) W g 358 o s | Slss slre 4Dt O sasl
o3bital OF 31 s go o3l lis gla Shy sy S &S Sl U Sl o 53 08 o Jle oLL 5 ol
(S (g5Tal carnlns 5 a5 (b gimma cQK.aA.gdAlfT Obey 4 dalfi dsie V) el Osa3l ol Sy
Syl sl a 3005 Sl YY e el Pl S oS il 035 5 5 2 8 O adlae S5 1SS
R (sl 5 Sl mas G olen 4 Ml ) s le s aadllas )z 2 slasbae o5 (g 51(YY)
Sl 23 Comdo Sl ol S L6 5 Slasl (mlsds lagsls O e 5 ol le 5 S5 5 sla ks
SAMBl 5 n gor Dl sty ¢ (S il gy b Al 4 ol cpl a5 L 0ge3T s 2S00

(Y0) a3 5 Gies 350 o su51 (S
ShaS Lag andllas 53 oS0 sl o3V Ll i ghols 8 N candllas Sl s 53505 Glaslas sled gy 5 Sl e
oSG Tk o D5l e 3l eslinal b o sad o300l s aalllae 3515 5 sl pala (S5 L& VE
Cid 03,5 a3 g:w))b@u@;yjqﬁg;);.mmgmﬁm ol Ol 50 =1/00 glas 5+/Y0 S
gl i esls Golant by S 4 sl 3l 28 ae 3 5l eslinal b 5 b8 et lojlod J& a4 ki Sl 308
Sl ) il s a e Sl SA Jloy dob L5 ) sjled Jsder 3 el i s IS5 L llas L
Ol S b dogs o3l i Sl s oKiilosl & Gy 3 s Gl Sl 30 (S 5 6,5

03 gad dna|

1. Morningness-Eveningness-Stability-Scale (MESSI)
2. Mini-Mental State Examination (MMSE)
3. G*Power

https://jsmt.khu.ac.ir/

105


http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 ]

V€YY b)w crghb)% 0,99 ‘Ls)sb‘é?‘s*;})?‘r‘b)b OB

éﬁfwﬁ)ﬁmbj\ J}-\:-

Ce_gjf J\a;ﬁ A.wflgl
J\e_gjf ya;ﬁ Aol
;.)AJJS ijjg MC"—'

Sl (S8 5 Conal G b3 oSS OB LSS0 Jan s 05a31 3 wllbgls oS8 oo o3 aalsl o
Aol andllae Ll Olgy tass plal 51 Siagn ol Ga Ll s osls 08 s goga3l sl hassy 4
5,8 35 551, IRKMU.REC.1396.598 :o5las 4 0la S (S ke slKils 33 aaS 0

4 Sl el T Sl & gp olas Kl b lan (s Jsle) sl Sl 3 Lis S 0 Sl s (g S o310 Cgr
G yo5 S b 0T S SUlu g 5 osliel ol&aws (g5, )T 33 5 5kne p it eslizal ' SOk piS el
D3 S sl s en Slilpe b aS 3 S5 4 Oslisl o A e S5 4B 0 e 458 YOY (gl
Olosh Sy Slos s S ol (0 0 3 g 0 Ao ol 353 5 5 2 sl G 4 e i S s
S (Il a5 58 a) w5 5L Oledir b s b ((Olur b 03 3000) Ao )3 40 Ol iy LS S 50
A gl sy (Sl 5 amelonn (STl pal T bl Jslas 1531 o 3 o 5 sl (glaesls s

ol 5 (Y0 A eslial /80 UL 5 /A0 Ll LT by ol 5 cmalst o ales O30 5l L g dsls i slate 4
CS o Ol s O 5l ey 5 i o (e Sl msﬁusﬂjiwgwtw)|)>)|xm\gww)sﬁw
S o S5 5033 553 e oy Ko Lo S L1y (6 ¥ s 5 diesl Ll K5l (65
oS Glos 55585 03,51 Cos 4 358 o S e s S Ll 3 5585 b cnl (b s (TY) it
oy oly 5o Il 5 b &S = ekias 0L 4B B Ve 5,8, b 5 VL S - LUl Sl il
3t 30555 5 oy ol eSS 4 5L 5 Jalad I (S el s Shes ekias 0L a3 YA B Y 5,58,
51t egms 65850 okt 4 s s sa3l 51 o (YVY) sl diadles b gl s 5 S o 8l om0 36 Y
Sl 4i3s ¥ aholo b5k 53 a0 S 1 50 15 OF 5L iy bl Dol plndl 31 13 08 > o
15,5 o 5l 35555 Olse 4y a3l aw ol 53 3,3 0l o e S S 5l Ol 5 31 b=l 1) sl O e
plomil e Q0100 eV sSne oled) b ST plonil 0 5 L1 B 0050 33 a la gsa3l (YY)
(Y1) sl plonil (0385 0l (S o ST

1. FootScan RSscan9-footscan® 9.2.5 essentials
2. Timed Up and Go

https://jsmt.khu.ac.ir/

106


http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 ]

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

Sl e 52 3550 0700 (Gl pmn mlane L YA !l Ll g L;,m)\,-s\p; b g o gl gl (slaosls
~ sambs Opesl 3l eslinal b bsesls w55 Lo Jles s g3 gesl sl wax sl i S 15 blinl 5 heo s
bl et 0505l a3k ol b Sl ey 5 e TO S Ol Gl Sl il oK TS
550 Slle s Sledbl cud Cilisee SV 5 5y, calises slaole) s sdelawsa Sl anslis (gl fanl, s

A eslizal ol CdSS O 5 L (L J3bs) (el 5 im0 05T Oley 5 (sl Jsls) Lz

Laisl

—jﬂuu‘,ﬁJT@L‘bM&jL’w‘aMMQJJyJT&MWJéﬂLSLAvf}JY c)l.q..idj.\:.-)b
LQCJ‘}L&J LS)‘JW‘&‘S&.JL‘.)L.J“‘TJ oslanal r)}‘jfa&}c'up@u)‘JJ Laesls @‘))3 Obﬁuxmjo}&ui}
(p2e/v0) i eslinal anlyss Lubyly Julow Gmell Osasl 5l acils IYs

b gingeT ol Come 5 (S0 5 sl S s s 3l il 5 (ke Y Uil

L oLis S0 Slles @ bpse bt w5 L das o Ghalad ) aalys (uilols Jebo 05n3 i ¥ osled st
GSbe (P = 2/ 8)) s Jgb (P = 0 /0TT) (Olas 03 5dome) Lo 3 A0 Olisebl ooy sls bl L Oleiir
o) 4 oed 4l 53 ST Ole s (612 L baosls s 3 (gl e Ml (D = ¢/ YA) [Lad S e Ol b s
(P =12/V0Y) (Oles o3 sde) —ds 33 40 Sluabl 20) 5 5Sde sla e Js (P < 0/00) 5,05 5525 (gole o35,
Sl (VW 50 Vire) 5, caliis Bl s (P = 0NV SLas S e Ole g s e uS0ls (P = VYY) s Jsb

e DBl s ats Oladis b SLis S e Dlle g a4 by e @L"JJ_{_;: S 1Al OLES 52 51, (gl e

1. SPSS

2. Shapiro-Wilk test
3. Levene's test

4. Two-way ANOVA

|
https://jsmt.khu.ac.ir/

107


http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 ]

S Slosh Co s G8le dp = HTQ) s J5b dP = +NTY) (Ol si o3 gdoms) Lo 5 40 Ol o20) 555
—do5 40 Oluabl a) gl A s iS00 cod Sl Cl Sl s e 5 (P = 1/VAY) LS
e s (P =2 /V 0 A) JLid S e Oler s S puSSles (P = /0 AY) s Jsb (P = 0700 (Ol g5 03 5dma)
n s s b e sl 5SS s s ely 5 el Jolas 05a3T s (el sl 0L 5 1L s
= VY lis 8 ss CalSS 36 S s 5 (D = /F08) S, il Slele s g ls e OVl (5l
(Ll 18 53 CalsT o) Sl 5 555 0l uiSen 5 Sl 5 el S5 sla )l olad 55 cpuizean a3l (P

Dy v/ 0 ).|J':':“'3'3°)‘Np\ ﬁslia;,\.i.;a.\xsm LS)"’LS:M qus

1. p-value

https://jsmt.khu.ac.ir/

108


http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 ]

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

R PR sl Sl

Ve 5 Ol VYRS £ £0/)) VOVRY £ YE
/0¥ 1ol Sl \Y4/4 0 * YA/AA AV/AV * YarY Wie s
o2V x Ol

Y 135, Ol VYT £ gT \Yo/t+ + VV/OA v
e iy el Il WY £\ YA/04 VYA/TA £ 4874 Wie
YY I x Ol

AN 5 0l V187 # VY4 \Y5/00 £ OV Y vy
/o 1ol \UY/e g £ Y708 VTA/YO % AV/A Wi
VY I x 0l

VY s, Ol VALY /A WO/NY  64/10 vy
VA el VAE/00 % Av AT WA/ A £ AAA) Wik
YA - x Oley

XY S 0l VWY £ 408 Ve/SA £ VY vy
BT o, WA VS 4/9A % VA \Wies
/Y I x Ol

YA 55 Ol VE/AS £ )T WA £ A vy
SV ey Sl VE/AT % 4/ \Y/AT & VTV Wi
SYY - x Olegy

Y0 s, Ol TR RS WA E A v
AV 1 ey VYA £V /To VAT £ /A Wi
e i x Ol

(s edeia (1) Cadle byl gae ,5l3e) Kds Gl Hls ae Ol gie 4 P70 olie:

Cblasb—

-

.

93 2 ol Curd 9 JJ’LSJ.:(\V:" E) 'V:V')Wj@.a@jijbjéjj) QLA)J.ﬂ SEIR adlae U'l| s
L’Lw.)"dhwjtsf‘)j)d\ﬂ)ds}bQLLJA:.‘UG.A&‘GM@LUJ}J&L&%Jﬁj}b‘m‘))br.&z—dl;-
L:.w.ﬂ JJLQSJJ d%‘ﬂwx‘jw ‘L}:’é) abl.tdl.ﬂ]o.h &uw&‘y‘ ASQB-JJ cb)‘.)q' Q‘V\.MJL.A (Sl'.’.ﬁ)

335 e e 5 3l oy S 3 e 3 Ly

https://jsmt.khu.ac.ir/

109


http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 ]

VLYY b)m 6@}}.@% 8,93 ‘LS)SU"éS 6“35)9 E-g‘-b)b U"&S)"

Wlo3 S e Wl Ol ol 5 Shes 2 15 5,5 0le3 6 oS L3 lalllas 51 5 ol b ol alllas ol
dyor 4 pdy e 30 (ol o Sl 60 Shas 5 (S5 s5b Julss S 5o (YA TA) il peen
Gl oy als 0o FelisS o s A oa sl 50 2,5 o0l 13 s Ol 6 o Olalle ns s J 28
oo sl Sleba s Oltiadle Con s J 28 Gy adsl Slelu s ol o sles [l amiys 5 Olballe (6555
Ol 55 (LS o 5 Shas 5 JMhae <ol (g pbolan)) Jlowsr Ssbl gl S &S| 2 il g
S S 033k San el 53 5 i o33k Sy Gl Slele 53 &S s el ok s sl L (s g b

OFF=T) s

OLen 5 0l T WSIHL(F0 Y8 Vo) ol a3 s ot slatass o S b bl adlae nl s
Sosb 4 3ls Oldla 385 6l 5zl SRS 2 (6l g Lol oS 31 55, Olay sl Ol U7 ke G s (YY)
a4 55 gandlle 3 (Y0YY) OSen 5 wlshen osclenls iz ((TE) Al o 350 e 53 Okl Dol oS
335 5% Okl 5 e 3 Wl sl 31 a8 Lisls 0L Ks gy astls y dedls 5 Olgor 3131 bS5, 0o 3 (oo
o Ol 3130 Comd s J =S 1 555 Olas 1 ediS ooy r Sladllas coplp o sde .(10) Wl (6 2y Jalas 3 Shes
W}d,usﬁjj)Qb;}\é.x.a:@aw.xﬂyiﬂj‘wlgcgwb:lm.x;;ﬂ-ﬁ.(fi)whxu@d
S YV YUY Wl e 4 Cad S ;J,ﬁwc&.oﬁ Ol 5 conl 5 yasein (e Ve VL) olaadls
(1Y) A3l e & S oo 53 Ol pagas St 5 Sl Ol 055 a8 s 0 Ylens|
by S laakil b Sssesl Sas pde (k3 Dlids 5 ol aallae 3 Sl e 5l S e i
L8 Olides o oS ol Jb= s cpl il alons Conle s S eS 0 Olhadle aen ol Jass 55 .5l
OB ASES 15 3lu 5 G 53 Sl cpl 5 osdle ol 0l Olgie b 5 a8 K oy GBS 0S8 0 o San
5o GSOssl 03 i sl b dta s 5 Slelu (6 S0 a5l Ll 5 S35 wamals a LI K a0l aels
S 0l oxsw)ﬂm;uw&.aj\fﬂjﬂb adlas o 23l @Lﬁg&W>L}l$¢L¢z}lJ;J|)SL;«
AL Ol Joles 5 Loy IS

)\9_:-3 d‘wb LSL.’._}ﬂ 9 t:.am_i‘ JJL&S cC);'.é)o|) O d:;—L.J« &_.L._m' QLGJV.A 6‘}"‘ Q)}w B M:JUQ.A w_‘ @b ‘}k
5 Sas (el e Olbiadles Cand s J 8 5 Laim a5 5 5 Clils 5 48 00l 01y o ool pls el dal g I
jéjsjq.; CLA JM=| o ge u.';ﬁ)obbdlﬂ)rﬁ L;”&-L“Z;A:.L{I(Lm‘j)u.ib‘ ”\'ng A\.JUGA “) LSJ;‘:':." L;'L‘J-LMZ

(A LS dal gt ol g 5

dw—wb\ﬁ:&s(\T"‘\'\)gbliw;&r‘i).(T“‘\)w\wQbLia.a}L;r‘i)MwLb@LﬁLg@Lﬁw\

https://jsmt.khu.ac.ir/

110


http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 ]

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

5 Oyl gy opl M) 55 gl e 3l ol 68 5s 5 5 e ST s dadles OB b Jales
—olbl e s S Olge gl o5 53 ol a8 mlicaas 5 5, 0l S aw p peed (T0)) O
(E0) s a8 b5 s See 5B Ol e 4 555 Oles el p5Y il sl 6,8

Gl 5o addlas ol 3 L (8)) 30K 56 ST gl p Klg e b SIS (S IS Gl 2 oK
Cosl SR . Oldiadles Cums 5 J 28 s It o ge Gy Olej S8 0 55 O5) o bs eSS Ol jan
Llg o s Sl Sz il jae 5 o 53 el IS sl pde o 51 (S o Sl b
255003 L DDl a8 i pa (8Y) 35 5 sl (6,8 IS8 5 (uldigp (S 3 Shes (nm Sladul 3 s o 0
() ol 3L Oloman (55 > 5 sl 5 Shee 5 G5 00 Sl U

s S oS el ol s el Ol e Do Syl G s e alacussdon b anlllas ool plnil
5o 065 s selie addlas &S ol g coanl Coslize Ol e 5 U3 o hely 5 Jols e S &S bl
23 G Gl s Ao B4 38 e 3, Obey 93 Sl e addllas cpl 3 el s pd e
;\ﬁ;ugirju Ol 6,0 oy 2 cizman 2338 5 3ld 555 Ol 16 el o3V 55 55, cilies Slele
.J)'LWL;O&‘yg}gﬂzﬂL.:bg‘j)jéfs:)yw‘ébbQ‘Mb@@umwsw‘wbw‘du&ié‘jw
Sisps Ao 5 Dl 5l Cang e 55 Jass L1 lie Sldllae ¢ ST Dl 3 55 o sl Calgs 3
..m;rl;u'\

S 5 Axd

o5 5y cilie el e sl Ol o 8535 ey 5 g ozl s lom anllas (slaesily el s
305 e Sl s 5o by s bl Dol DDt 4 e ot ld G855 CadST Olejen plail (S5 315 5
St Olidler 53 (day C3lse 5 03,95 e b pi 51 (6 K [ siens ol glacn o3 pl b 553 e
3 e B L s ol Slele s Ol s s 5 @ole glacled il Gl g iamen 355 o 4o s
2y g lseal mlaw ile s Jalge (88 s (e

18,308 g S4S

2 sl L3 S &S 8 addllas cpl 3 ablide S (5350 Ol aad 35 5 Ol S g Ozl 056 )

https://jsmt.khu.ac.ir/

111


http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 |

References

1. Di P, Huang J, Nakagawa S, Sekiyama K, Fukuda T, editors. Fall detection for elderly by using an
intelligent cane robot based on center of pressure (COP) stability theory. 2014 International Symposium
on  Micro-NanoMechatronics and Human Science (MHS); 2014: IEEE. DOI:
10.1109/MHS.2014.7006152

2. O'Loughlin JL, Robitaille Y, Boivin J-F, Suissa S. Incidence of and risk factors for falls and injurious falls
among the community-dwelling elderly. American journal of epidemiology. 1993;137(3):342-54. DOI:
10.1093/oxfordjournals.aje.a116681

3. Vellas BJ, Wayne SJ, Garry PJ, Baumgartner RN. A two-year longitudinal study of falls in 482
community-dwelling elderly adults. The Journals of Gerontology Series A: Biological Sciences and
Medical Sciences. 1998;53(4):M264-M74. DOI: 10.1093/gerona/53a.4.m264

4. Myers A, Young Y, Langlois J. Prevention of falls in the elderly. Bone. 1996;18(1):S87-S101. DOI:
10.1016/8756-3282(95)00384-3

5. Shumway-Cook A, Brauer S, Woollacott M. Predicting the probability for falls in community-dwelling
older adults using the Timed Up & Go Test. Physical therapy. 2000;80(9):896-903. DOI:
10.1093/ptj/77.8.812

6. Tideiksaar R. Preventing falls: how to identify risk factors, reduce complications. Geriatrics (Basel,
Switzerland). 1996;51(2):43-6, 9. DOI: 10.3389/fphys.2021.681370

7. Hoyer D, Clairambault J. Rhythms from Seconds to Days. IEEE ENGINEERING IN MEDICINE AND
BIOLOGY MAGAZINE. 2007;26(6):12. DOI: 10.1109/emb.2007.907094

8. Winget CM, DeRoshia CW, Holley DC. Circadian rhythms and athletic performance. Medicine & Science
in Sports & Exercise. 1985. DOI: 10.1055/s-2001-16379

9. Shumway-Cook A, Guralnik JM, Phillips CL, Coppin AK, Ciol MA, Bandinelli S, et al. Age-associated
declines in complex walking task performance: the walking INCHIANTI toolkit. Journal of the American
Geriatrics Society. 2007;55(1):58-65. DOI: 10.1111/.1532-5415.2006.00962.x

10.Hollman JH, Kovash FM, Kubik JJ, Linbo RA. Age-related differences in spatiotemporal markers of gait
stability ~ during  dual task  walking. Gait & posture.  2007;26(1):113-9. DOI:
10.1016/j.gaitpost.2006.08.005

11.Laessoe U, Hoeck HC, Simonsen O, Voigt M. Residual attentional capacity amongst young and elderly
during dual and triple task walking. Human movement science. 2008;27(3):496-512. DOI:
10.1016/j.humov.2007.12.001

12.Thomas EE, Vito GD, Macaluso A. Speed training with body weight unloading improves walking energy
cost and maximal speed in 75-to 85-year-old healthy women. Journal of applied physiology.
2007;103(5):1598-603. DOI: 10.1152/japplphysiol.00399.2007

13.Silsupadol P, Siu K-C, Shumway-Cook A, Woollacott MH. Training of balance under single-and dual-
task conditions in older adults with balance impairment. Physical therapy. 2006;86(2):269-81. DOI:
10.1093/ptj/86.2.269

14.Tinetti ME, Speechley M, Ginter SF. Risk factors for falls among elderly persons living in the community.
New England journal of medicine. 1988;319(26):1701-7. DOI: 10.1056/NEJM198812293192604

15.Horak FB. Clinical assessment of balance disorders. Gait & posture. 1997;6(1):76-84. DOI:
10.1016/S0966-6362(97)00018-0

16.Prieto TE, Myklebust JB, Myklebust BM. Characterization and modeling of postural steadiness in the
elderly: a review. IEEE Transactions on rehabilitation engineering. 1993;1(1):26-34. DOI:
10.1109/86.242405

17.Winter DA. ABC (anatomy, biomechanics and control) of balance during standing and walking: Waterloo
Biomechanics; 1995.

18.Gribble PA, Hertel J. Changes in postural control during a 48-hr. sleep deprivation period. Perceptual
and Motor Skills. 2004;99(3):1035-45. DOI: 10.2466/pms.99.3.1035-1045

19.Morad Y, Azaria B, Avni |, Barkana Y, Zadok D, Kohen-Raz R, et al. Posturography as an indicator of
fatigue due to sleep deprivation. Aviation, space, and environmental medicine. 2007;78(9):859-63. DOI:
10.3389/fnhum.2023.1146550

20.Gribble PA, Tucker WS, White PA. Time-of-day influences on static and dynamic postural control.
Journal of athletic training. 2007;42(1):35. DOI: 10.3389/fnhum.2023.1146550. eCollection

https://jsmt.khu.ac.ir/

112


https://ieeexplore.ieee.org/document/7006152
https://ieeexplore.ieee.org/document/7006152
file:///C:/Users/sbtfe/OneDrive/Documents/FeedbackHub
file:///C:/Users/sbtfe/OneDrive/Documents/FeedbackHub
https://pubmed.ncbi.nlm.nih.gov/18314565/
https://www.sciencedirect.com/science/article/abs/pii/8756328295003843
https://www.sciencedirect.com/science/article/abs/pii/8756328295003843
https://academic.oup.com/ptj/article/77/8/812/2633198
https://academic.oup.com/ptj/article/77/8/812/2633198
https://pubmed.ncbi.nlm.nih.gov/8631531/
https://pubmed.ncbi.nlm.nih.gov/18189080/
https://pubmed.ncbi.nlm.nih.gov/3906341/#:~:text=Daily%20or%20circadian%20rhythmical%20oscillations,%2C%20cardiovascular%2C%20and%20metabolic%20variables.
https://agsjournals.onlinelibrary.wiley.com/doi/abs/10.1111/j.1532-5415.2006.00962.x
https://www.sciencedirect.com/science/article/abs/pii/S0966636206001627
https://www.sciencedirect.com/science/article/abs/pii/S0966636206001627
https://www.sciencedirect.com/science/article/abs/pii/S0167945707001029
https://www.sciencedirect.com/science/article/abs/pii/S0167945707001029
https://journals.physiology.org/doi/full/10.1152/japplphysiol.00399.2007
https://academic.oup.com/ptj/article/86/2/269/2805115?login=false
https://academic.oup.com/ptj/article/86/2/269/2805115?login=false
https://www.nejm.org/doi/full/10.1056/NEJM198812293192604
https://www.sciencedirect.com/science/article/abs/pii/S0966636297000180
https://www.sciencedirect.com/science/article/abs/pii/S0966636297000180
https://ieeexplore.ieee.org/abstract/document/242405
https://ieeexplore.ieee.org/abstract/document/242405
https://journals.sagepub.com/doi/abs/10.2466/pms.99.3.1035-1045
https://pubmed.ncbi.nlm.nih.gov/17891895/#:~:text=Conclusions%3A%20Fatigue%20caused%20by%20sleep,somato%2Dsensory%20sub%2Dsystems.
https://pubmed.ncbi.nlm.nih.gov/17891895/#:~:text=Conclusions%3A%20Fatigue%20caused%20by%20sleep,somato%2Dsensory%20sub%2Dsystems.
https://pubmed.ncbi.nlm.nih.gov/17891895/
http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 |

Research in Sport Medicine and Technology, Volume 14 - Issue 27 / 2024

21.Jorgensen M, Rathleff MS, Laessoe U, Caserotti P, Nielsen OBF, Aagaard P. Time-of-day influences
postural balance in older adults. Gait & posture. 2012;35(4):653-7. DOI: 10.1016/j.gaitpost.2011.12.018

22.Kwon YH, Choi YW, Nam SH, Lee MH. The influence of time of day on static and dynamic postural
control in normal adults. Journal of physical therapy science. 2014;26(3):409-12. DOI:
10.1589/jpts.26.409

23.Randler C, Diaz-Morales JF, Rahafar A, Vollmer C. Morningness—eveningness and amplitude—
development and validation of an improved composite scale to measure circadian preference and
stability (MESSI). Chronobiology international. 2016;33(7):832-48. DOI:
10.3109/07420528.2016.1171233

24.Cockrell JR, Folstein MF. Mini-mental state examination. Principles and practice of geriatric psychiatry.
2002 Apr 15:140-1. DOI:10.1002/0470846410

25.Silsupadol P, Shumway-Cook A, Lugade V, van Donkelaar P, Chou L-S, Mayr U, et al. Effects of single-
task versus dual-task training on balance performance in older adults: a double-blind, randomized
controlled trial. Archives of physical medicine and rehabilitation. 2009;90(3):381-7. DOI:
10.1016/j.apmr.2008.09.559

26.Dijckmans B, Tortosa-Martinez J, Caus N, Gonzalez-Caballero G, Martinez-Pelegrin B, Manchado-
Lopez C, et al. Does the diurnal cycle of cortisol explain the relationship between physical performance
and cognitive function in older adults? European Review of Aging and Physical Activity. 2017;14(1):1-
10. DOI: 10.1186/s11556-017-0175-5

27.Rogers ME, Rogers NL, Takeshima N, Islam MM. Methods to assess and improve the physical
parameters associated with fall risk in older adults. Preventive medicine. 2003;36(3):255-64. DOI:
10.1016/s0091-7435(02)00028-2

28.Forughifar R, Farzanmoghaddam F, Rahnama N. Comparing the effects of time of day on balance
performance in elderly. Sports Physiology and Physical Activity. 2013;725-734. In Persian

29.Heinbaugh EM, Smith DT, Zhu Q, Wilson MA, Dai B. The effect of time-of-day on static and dynamic
balance in  recreational athletes.  Sports  biomechanics.  2015;14(3):361-73.  DOI:
10.1080/14763141.2015.1084036

30.Bird M-L, Hill KD, Fell JW. A randomized controlled study investigating static and dynamic balance in
older adults after training with Pilates. Archives of physical medicine and rehabilitation. 2012;93(1):43-
9. DOI: 10.1016/j.apmr.2011.08.005

31.Dijk D-J, Duffy JF, Czeisler CA. Contribution of circadian physiology and sleep homeostasis to age-
related changes in human sleep. Chronobiology international. 2000;17(3):285-311. DOI: 10.1081/cbi-
100101049

32.Doheny EP, Greene BR, Foran T, Cunningham C, Fan CW, Kenny RA. Diurnal variations in the
outcomes of instrumented gait and quiet standing balance assessments and their association with falls
history. Physiological measurement. 2012;33(3):361. DOI: 10.1088/0967-3334/33/3/361

33.Zouabi A, Quarck G, Martin T, Grespinet M, Gauthier A. Is there a circadian rhythm of postural control
and perception of the vertical? Chronobiology international. 2016;33(10):1320-30. DOI:
10.1080/07420528.2016.1215993

34.Halpern Al, Jansen JA, Giladi N, Mirelman A, Hausdorff JM. Does Time of Day influence postural control
and gait? A review of the literature. Gait & Posture. 2022;92:153-66. DOI:
10.1016/j.gaitpost.2021.10.023

35.Mylonas V, Nikodelis T, Kollias |. Time of day influence on postural balance of young and older men.
Experimental aging research. 2022:1-12. DOI: 10.1080/0361073X.2022.2033594

36.Paillard T, Noé F, Bru N, Couderc M, Debove L. The impact of time of day on the gait and balance
control of Alzheimers patients. Chronobiology international. 2016;33(2):161-8. DOI:
10.3109/07420528.2015.1124885

37.Korchi K, Noé F, Bru N, Monce M, Cabianca-Martin O, Paillard T. Influence of plantar cutaneous
sensitivity on daily fluctuations of postural control and gait in institutionalized older adults: a hierarchical
cluster analysis. Chronobiology International. 2019;36(6):870-82. DOI:
10.1080/07420528.2019.1594869

38.Azadian E, Taheri HR, Saberi Kakhki A, Farahpour N. Effects of dual-tasks on spatial-temporal
parameters of gait in older adults with impaired balance. Iranian Journal of Ageing. 2016;11(1):100-9.
In Persian. DOI: 1101100sija/1

https://jsmt.khu.ac.ir/

113


https://www.sciencedirect.com/science/article/abs/pii/S0966636211008265
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3976013/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3976013/
https://pubmed.ncbi.nlm.nih.gov/27123963/
https://pubmed.ncbi.nlm.nih.gov/27123963/
https://onlinelibrary.wiley.com/doi/book/10.1002/0470846410#page=156
https://www.sciencedirect.com/science/article/abs/pii/S0003999308016754
https://www.sciencedirect.com/science/article/abs/pii/S0003999308016754
https://www.researchgate.net/publication/317008632_Does_the_diurnal_cycle_of_cortisol_explain_the_relationship_between_physical_performance_and_cognitive_function_in_older_adults
https://pubmed.ncbi.nlm.nih.gov/12634016/
https://pubmed.ncbi.nlm.nih.gov/12634016/
https://pubmed.ncbi.nlm.nih.gov/26517605/
https://pubmed.ncbi.nlm.nih.gov/26517605/
https://pubmed.ncbi.nlm.nih.gov/21975148/
https://pubmed.ncbi.nlm.nih.gov/10841208/#:~:text=The%20internal%20circadian%20phase%20advance,reduced%20homeostatic%20pressure%20for%20sleep.
https://pubmed.ncbi.nlm.nih.gov/10841208/#:~:text=The%20internal%20circadian%20phase%20advance,reduced%20homeostatic%20pressure%20for%20sleep.
https://pubmed.ncbi.nlm.nih.gov/22369925/
https://pubmed.ncbi.nlm.nih.gov/27537825/#:~:text=Various%20physiological%20and%20cognitive%20functions,their%20perception%20of%20the%20vertical.
https://pubmed.ncbi.nlm.nih.gov/27537825/#:~:text=Various%20physiological%20and%20cognitive%20functions,their%20perception%20of%20the%20vertical.
https://pubmed.ncbi.nlm.nih.gov/34836768/#:~:text=Two%20studies%20found%20gait%20best,were%20best%20in%20the%20evening.
https://pubmed.ncbi.nlm.nih.gov/34836768/#:~:text=Two%20studies%20found%20gait%20best,were%20best%20in%20the%20evening.
https://pubmed.ncbi.nlm.nih.gov/35243967/
https://pubmed.ncbi.nlm.nih.gov/26785632/
https://pubmed.ncbi.nlm.nih.gov/26785632/
https://pubmed.ncbi.nlm.nih.gov/30950291/
https://pubmed.ncbi.nlm.nih.gov/30950291/
https://salmandj.uswr.ac.ir/browse.php?a_id=970&sid=1&slc_lang=en
http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2025-12-10 ]

[ DOI: 10.61186/jsmt.22.27.96 ]

VLYY b)m 6&}}.@% 8,93 ‘LS)SU"éS 6“35)9 k-g&b)b ‘J‘“&S)"

39.Razavi-Asfali SM, Amir-Seyfaddini M, Mohammadipour F. The Morning-Evening Variation of Dynamic
Balance under Dual Cognitive Task in Morning-Type Elderly Women. Journal of Research in
Rehabilitation Sciences. 2017;13(4):194-200. In Persian. DOI: 10.22122/jrrs.v13i4.2974

40.Anderson JAE. Only time will tell: Time-of-day and the cognitive neuroscience of executive control in
aging: University of Toronto (Canada); 2016.

41.Hobert MA, Meyer Sl, Hasmann SE, Metzger FG, Suenkel U, Eschweiler GW, et al. Gait is associated
with cognitive flexibility: a dual-tasking study in healthy older people. Frontiers in aging neuroscience.
2017;9:154. DOI: 10.3389/fnagi.2017.00154

42.Lovato N, Lack L. The effects of napping on cognitive functioning. Progress in brain research.
2010;185:155-66. DOI: 10.1016/B978-0-444-53702-7.00009-9

43.Ancoli-Israel S, Martin JL. Insomnia and daytime napping in older adults. Journal of clinical sleep
medicine. 2006;2(03):333-42. DOI: 10.1002/gps.1380

https://jsmt.khu.ac.ir/

114


https://jrrs.mui.ac.ir/article_17029.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5442228/
https://pubmed.ncbi.nlm.nih.gov/21075238/
https://pubmed.ncbi.nlm.nih.gov/17561549/
http://dx.doi.org/10.61186/jsmt.22.27.96
https://c4i2016.khu.ac.ir/jsmt/article-1-576-fa.html
http://www.tcpdf.org

