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Background : Sit-to-stand (STS) is a basic movement that is fundamental to everyday
life. In older people who have less strength and limited balance, it is
important to be able to stand both easily and safely. The activation of
the neuromuscular system to the target organs for better function is essential.
Motor imagery (Ml) is a procedure that can increase the activation of
the nervous system. Because of the motor imagery, there is a movement
similar to the physical movement that occurs, but the imagery is not
physically performing that movement. Central nervous system function
during the performance of motor imagery can be studied using various
methods, such as electroencephalography (EEG) measurements, a non-
invasive technique. This study is the basis for developing a program for
increasing the sit-to-stand ability of older people and those with impaired
mobility.

Objective : To study imagined and physical sit-to-stand movements through
the electroencephalograms of healthy elderly people.

Methods * Nineteen healthy participants aged between 60 and 69 years were involved
in this study. The electroencephalography (EEG) signals were recorded in
three conditions: prior to sit-to-stand, during sit-to-stand, and during

imagined sit-to-stand.
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Results : In terms of the frontal, temporal, parietal, and occipital lobes, the
electroencephalography features showed a beta wave (14 — 17 Hz) prior
sit-to-stand, during sit-to-stand, and while imagining sit-to-stand.
However, a significant difference (P <0.05) was found between the
electroencephalography features of the parietal and occipital lobes between
the prior to sit-to-stand and during sit-to-stand conditions and the imagining
sit-to-stand condition. A beta wave (14 — 17 Hz) was found prior to sit-to-
stand and during sit-to-stand at 89.5%, while a beta wave (14— 17 Hz) was
found at 52.6% during imagined sit-to-stand.

Conclusion : The electroencephalography features for the frontal, temporal, parietal,
and occipital lobes, namely beta waves, were similar for both the physical
sit-to-stand and the imagined sit-to-stand conditions. The brain function
observed during imagined sit-to-stand had a function similar to that of
physical movement, especially in the frontal and temporal lobes of healthy

older adults.

Keywords ¢ Electroencephalography, motor imagery, sit to stand.
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Qﬂmuﬂuﬂmmmummﬂwqﬂmu TAENLARULLIAN
(14-17 Hz) ”Luﬁwﬁauﬁwmsqn%uﬁu LL@mm:@ﬂ%uﬁu
S 17 318 AnTusesas 89.5 ualuanisAumuInng

YaIHHIYNA VAN
uu Ll q

& o a & oa ' o o H
c.lmlaan'ﬁqnwuﬂuuamummmsanvuﬂumaanumzﬂmﬂﬂwmam 765

a

zgﬂ%uﬁuwmalumﬁ:ﬁ (14 -17 Hz) aauau 10 98
ﬁmﬂu;@m: 52.6 ﬁ?ﬂluﬁ@%i’]ﬁ'}’mal@;\‘l (10.6 - 13 Hz)
S 5 e AaTusatay 52.6 ARUSATNANEAN
(8-10.5 Hz) a3 4 318 Anuusesias 21.1 Fauansly
ANIN9T 2

Fnwnuzaaulinngues Fian occipital lobe
WU’JI’]fIﬁQ’maIﬁLLG]ﬂmINﬁu izuﬁﬂqr{@u@ﬂﬁuﬁu U
@ﬂmuﬂuﬂmm faummmmﬂmu TAENLARULLIAN

(14 - 17 Hz) IquQﬂ@uWWﬂquﬂﬂMEIMLL@Z??JEMZ?Qﬂ

AUEW AW 17 78 AstTusesay 89.5 A luunuy

aummm@qnﬁuﬁu W‘].Iﬁ?ﬂluL‘]_J;l/’W (14 - 17 Hz) anuqu
10 918 ﬁmﬂu;@mz 52.6 ﬂ?v'u@j”m\i'mmuﬁ'@q (10.6 -
13 Hz) /1191 5 918 Aniusanas 52.6 ARLEAN
A AN (8 - 10.5 Hz) a1 4 98 Aoutusatias
21.1 Fauanglunnai 2

a - ~ ° ' ' a Py h ' - g X oA
F1FNN 2. LL@@QﬂqTLﬂTHULWHU@WHQM@HIMLLW@z“ﬂrNﬂrJ']Nﬂm@ﬂﬂ@uiwwqﬂﬂﬂﬂﬂ@u@‘ﬂsﬂuﬂu WS NUUE W

LAZUTUEAUAUINIINITYNTUEY

Brain area ﬁauqnﬁuﬁu mmzqnﬁuﬁu WULAUAUINIG P-value
AuIUIE (SREAT) AuIUIE (SREAT) qnﬁuﬁu
AUIUIE (3BEAZ)
Frontal lobe
8-10.5Hz 0 (0) 0(0) 0(0)
10.6 - 13 Hz (10.5) 1(5.3) 3(15.8) -
14 -17 Hz (89.5) 18 (94.7) 16 (84.2)
Temporal lobe
8-10.5Hz 0 (0) 0 (0) 3(15.3)
10.6 - 13 Hz (10.5) 1(5.3) 4(21.1) -
14 -17 Hz (89.5) 18 (94.7) 12 (63.2)
Parietal lobe
8-10.5Hz 0 (0) 0 (0) 4(21.1)
10.6 - 13 Hz (10.5) (10.5) 5 (26.3) .016*
14 -17 Hz (89.5) (89.5) 10 (52.6)
Occipital lobe
8-10.5Hz 0 (0) 0 (0) 4(21.1)
10.6 - 13 Hz 2(10.5) 2(10.5) 5 (26.3) .016*
14 -17 Hz 7 (89.5) 7 (89.5) 10 (52.6)

* = P <0.05, 8- 10.5 Hz = AAUAaW ANINDIAN, 10.6 - 13 Hz = PAWEANT AINDE, 14 - 17 Hz = AALLAN
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29190
=< a o ?.// dﬁl =8

nsdAneAae luafeiliduns@nunisilFay
~ A it X A o a
Wauaduliwranasluanegnauiuiunisaumun

d? A o =< d’jd o
NM9IgNAUEU B1ANaNATIUNIANENTHAW 19 978
199878951279 60 — 69 1 uazanaralAInNALY
AZLUUANAINITDTBINITNINIULDIANDILAZAITN
arunsnlunisaunuInises lunauming
" SR : X

annsANENLNAAU YN aNeInaugNay
21 TUUT AN TUEIUMATIDULAUAUINITIANUURIULITII Y
ANBANRAUY frontal lobe, temporal lobe, parietal lobe
WAY occipital lobe NANHUTUARWLAN (14 - 17 Hz)
Wuaauluy DeuuanuFinnanasdiu parietal lobe
WAy occipital lobe WuANEEIaIARWINN AN
TuanzausmnnsiuaaudanIANDge (10.6 - 13 Hz)
WATAAUTANIANDAT (8 - 10.5 Hz) WA kWA
LANANN AN

A o ! = ! p

NNINLAAREANILNLANTINITNAUAANE 138
ANBIYNNTTABAINAUIIUBAI aINNI9ANEINY
PAUGANNaNIL3I0s parietal lobe WA occipital
lobe TUTLZAUAUINTG WAAIINANBILILILAINAD
TN17UBUARNENTRAANITNNNIUAY TIHBAARBINL
A3ANEIY89 Guillot A. kazAnsz ® wWuanITAUAUN
AsiunIsAa awluareesiaea (first-person and
visual MI) AZNILAUANIAINAINNITAUABINITZAN
fanamaenlIreeFaLed (first-person and kinesthetic

v

MI) AR DIARAUINITHIUNTAREU LAz NIZAUAN DY
130U occipital lobe WaE superior parietal lobe WANN
AUANINITZANDINTITARBUINIAZN IR UANBIAIY
inferior parietal lobe waz U@ motor-related areas
L UTI0 premotor area LWaZ motor area Wum
Tunsdnmitlaluearadpsaunuinisg@nanfaes
= X = iy ¥ Y o =
waaugNIuEN  TINaT laaenAaeiLN1IANEN
ARNANIUNAU
=2 dﬁl ¥ < ' a
nanfsAnEiliansluiiva luanzaunun

n1saNes luadu temporal lobe WA frontal lobe N
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N3za WYL T9ARNALNNIINUTeIaNE Y
PUTANUUEUATS L HBIANANes Tuadu temporal lobe
wWngaunileras higher level sensory processing
4 oA ¥ v . ¥
el lunsuanuezaeyanazn1silananisiug
(stimulus identification) WA¥NITABNNNTABLAUES

v
(36,37) =}

(response selection) DaNaINNTABALINIIaL Y

ﬁﬁf;ﬂizémmﬁ'qL;f}mﬂu@nmnizémum’lum‘au
sensory area (@ﬁ_ju?mm@m\‘mlfm parietal lobe) LLml
NPT YR EPRen b preevany working memory®**?
FaunNIvnuIesENe B0 higher level sensory
processing ﬁﬁlﬁ‘wuﬁ?ﬂlumumu?mmﬁm@I']fggﬂmm:u
TAgLaNIZL30L temporal lobe WAy parietal lobe
AausanAnE b aNadEan parietal lobe azNy
ﬂ?}luﬁm\imgﬂw LLMWM@%WM%LM%W LAA997
mumiﬁwmﬁﬁqﬁmsgﬂmséu
yanANEANNIANENSaNLAF 90 frontal
lobe qlrmizmjuiummzaummmazgn%uﬁmmluﬁ“u
Lﬁmmnmmqﬁwmﬁqm{mLﬂuﬁquz{ﬁﬁa&mmmi
¥inuu@ executive movement %dLﬂuzﬁlauﬁﬁﬁmiu
nsdamstedeulun tesannnisdenisnisedeslun
ﬁmxmumw%uwimmmLL?J&L@;?”U%%@H@ (stimulus
identification; Immﬂww@uﬂ\i’sﬁu prefrontal cortex
LAY association areas) ATTLADNN1TADUAUA
(response selection; ‘Emmfaqumqu{qu prefrontal
cortex WAy associated area) wazllsunsunisnay
AUBN (response programming; ‘Emmawqmmmz{qu
supplementary waz motorcortex)®” Tilsunsunismay
AuRsazifgneeiun1sdan1snTAa el luaay
289 motor programme Tagazidennanuiitedilely
NIBLALeY lAanusIUaziaanTimsnzanlunisaey
#4189
HANTTANHIN1TNII BT asa N2 Ut e
AuaunegniuiupsaiiasaduayunisAneniiny

39-41) & °
NNANIINNTELIUNITN I UTBIAN DS b DL

(el

AUAUINITARDU IR NTLLIUNIININIUARIEALNNS
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X A4 o oa X o4 A a
P0LNTGNAURUTLAUAUINIIYNTUEUNUT I DIANDY
@11 frontal lobe, temporal lobe, parietal lobe WaL
o A o dll kt ¥ o A

occipital lobe HanwmzAdRINNIdNaIAATE UAS
wWupduwwan  Asiuenaagdlaneinszuaunimineu
2998109 I BUUTAUAUINITAR DU MR NI T UIUANT
N9uPafeiuUNIAaauliuaase Tnsenislusdon

ANANAIU frontal lobe LAY temporal lobe
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