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Background: Balance impairment is an important risk factor for falls and is associated with cognitive impairment.
However, it is inconclusive whether older adults with mild cognitive impairment (MCI) have impaired balance. This
may be due to the balance tests commonly used in clinical settings are not physically and/or cognitively challenged

enough to identify balance impairment in this population.

Objectives: The aim of this study was to compare the balance ability between older adults with and without mild

cognitive impairment (MCI| and non—MCI) under different balance tests during single and dual task conditions.

Materials and methods: Twenty one older adults with MCI (mean age 71.43+1.17 years) and 21 older adults with
non-MCI (mean age 69.38+1.04 years) participated. Both groups were similar in gender, age, and education level.
Postural sway while standing were measured using Lord’s sway meter under 4 conditions: 1) stand on firm surface
with eyes open 2) stand on firm surface with eyes closed 3) stand on foam surface with eyes open 4) stand on foam
surface with eyes closed. Timed Up and Go (TUG) and Tandem walk test at fastest speed was also administered to
the participants. All balance tests were randomly administered under single (balance test only) and dual (balance test in
concurrent with naming test) task. Outcome measures were sway area, time taken to complete TUG and Tandem,
and error of tandem walk (% of total steps). Mixed model repeated measures ANOVAs were used to determine the

difference of each outcome measure between groups and tasks. Significant level was set at p<0.05.

Results: For postural sway while standing, there was a significant group * condition x task interaction of sway area
(p=0.03). Post hoc analysis (Bonferroni adjustment) identified a significant larger sway area in older adults with MCI
compared to non-MCI while standing on firm surface with eyes closed under single task condition and standing on
foam surface with eyes closed under dual task condition (p=0.02 and 0.03, respectively). Significant group x task
interaction was found for TUG times (p=0.04). Post hoc analysis (Bonferroni adjustment) identified significant longer
time taken to complete TUG in older adults with MCI compared to non-MCI for both single and dual tasks (p=0.04
and 0.01, respectively). There were no significant main effects of group, task, or group x task interaction of any

outcome measures for Tandem walk test (p>0.05).
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Conclusion: Findings from this study suggest that older adults with MCI had balance impairment compared to
controls. However, relative physically and/or cognitively challenged balance tests (e.g. having older adults with MCI
perform secondary task while evaluating their balance) are required to reveal balance impairment, an important risk
factor for falls.
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Figure 1 Lord’s sway meter.

Vol. 50 No. 3 September 2017



3. fudshdnen

3.1) ﬁuﬁmnm’jama%‘héﬁ(sway area) (fNTHUNALUAT)
Awimann1TUIziduaas Lord’s sway meter %160
miLLn'jagaqﬂmam&a 2 STV T8I TUN T
(sway area) I@ﬂl‘ﬁg@li sway area (mm2) = AP (mm) x ML (mm)?*®

3.2) palumahmInagay TUG (B1n7) 5880
Lﬁagmaauwu@ﬁm “ 5" mmaﬁmqnﬁnmﬁ'}g LAUAE
AnugsgaLdueemg 3 WaT WuALAUNALIILAE
%q@LaaWLﬁaawawaw°ﬂsaamfa fuduriaing

3.3) A lwNI¥nNIasey Tandem walk (Fu17)
L’%'uﬁ'umaufiammaﬁml,’%'mﬁmial,ﬁ’lmmmL’%'mTu@T’m
mwm%ugaqﬂLLafmq@L'JmLfiammaw”ﬂﬂﬁuﬁaﬁmﬁyuqﬂﬁ
TEULN 6 LAY

3.4) Swnwimfdensadeswautnindulunism
Tandem walk (3888%) lunmasey Tandem walk 1y
ﬁ‘i']muﬁnﬁﬁﬂwmmlumn@mﬁLLﬁLéuauguq@nﬂsLﬁu
TastunnuAanaaidoansadastaioanuanidn
whrissasthaduwlisen anfosananaziar?

RERTCRR PP TLPY

Aemzitayasioliuniy SPSS nastu 17 14
FNALTINTIIAUN (descriptive statistic) 5’13\1'1u°ij"a;3aﬂ°5vlﬂ
2Y9IDNFFNATIIRAG Mixed model repeated measures

ANOVA ?Lﬂswzﬁﬁuﬁmmﬂ’jwaoé’wﬁ"ﬂmzﬂaaau
msﬁumoﬁ'ﬂumauﬁau%maammaﬁmwg\mmmju
[2 groups (control, MCI) x 4 conditions (firm EO, firm EC,
foam EO, foam EC) x 2 tasks (single task, dual task)] Lz
’jLﬂﬂ&’ﬁL’Jﬂ’ﬂ%ﬂ'ﬁ‘ﬂ(ﬂﬁaU TUG L’JG’ILLQ$§IQUG$°]JQ\‘I§']%’J‘I/LT{']’J
PRawmadaswniIfdulummasey Tandem walk

[2 groups(control, MCI) x 2 tasks (single task, dual task)]

WNaN13398

U

1. magaﬁ'ﬂﬂ‘maommmﬁ'ﬂi
DIENRNATVIRNATIWIN 42 Al ﬂs:ﬂamﬁ’m;ﬁomqﬁ
T2 MCI 21 an Lm:;‘iﬁgamqﬁ"l&iﬁnn: MCI 21 au lag

o

ﬂgmaamﬂ'uﬁ;dgamqmmwmj’wmu 4 AUUATRINTIUIN
17 % @13797 1 Ltaﬂaﬂ]’agaﬁugmmaommaﬁmwmﬁ
21y IzauNIAnm aviianany Uszidntannaulugag
1 DArman Azuw MMSE wasazuuwanuuulseidiv
nmizBuwailuggienylne (TGDS-15) maaﬂgaaaamiu
Lifannuuanengmis INALWHMINARELRNWENBIL 9,
nnuuulsziiiuwnidygn (MoCA) wudingu Mcl el

AzuuwiaENIING] non-MCI aghsiivpdnenymIsia (p=0.01)

Table 1 Demographic characteristics of the participants (mean+SD).

Variables Non-MCI (n=21) MCI (n=21) p-value*
Age (year) 69.38+1.04 71.43+1.17 0.16
BMI (kg/m®) 23.94+0.90 23.33+0.58 0.83
Education level (year) 11.67+1.08 8.71+1.04 0.08
Fall history in the last 12 month (time) 0.19+0.11 0.29+0.14 0.66
MMSE score (score) 27.81+0.4 26.67+0.48 0.09
MoCA score (score) 26.9+0.35 20.43+0.79 0.01
TGDS score (score) 1.6240.31 2.4840.32 0.59

Note: BMI=body mass index; MMSE=Mini Menjtal State Examination; MoCA=Montreal Cogbitive Assessment; TGDS-15=Thai version of the

15-intems Geriatric Depression Scale; *independent student t-test except gender (chi-square test).
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Table 2 Sway area of MCI and non-MCI groups during single and dual task (meantSEM) (* p<0.05).

Single task Dual task
Variable
non-MCI (n=21) MCI (n=21) non-MCI (n=21) MCI (n=21)
Eyes open on firm (mm?) 219454 1 199.6+26.8 366.1+76.3 426.7+69.4
Eyes close on firm (mm?) 243.3+48.5 430.6167.6* 474.4+104.5 456.9+106.9
Eyes open on foam (mm?) 591.9+£118.3 771.4£102.3 650.41£121.6 790.5£119.8
Eyes close on foam (mm?) 2,155.6+£277.1 2,435.2+262.9 1,401.6+189.1 2,440.5+£398.4

2.2 narlun1snadau TUG (Auni) hoc analysis 1agl% Bonferroni wuinananauasfifinnaz MCI

namleTeiTayanuanuuandededioidy  ldaannnhoimadasilidnng Mol adwdibdeny

2893UILNINAREL (task effect; F1,39 = 11.70, p<0.001) NIHANS IUMINAgY TUG LiNe98EndL@en (single task)

wazwul fuwusnusznitinguiuzduuuniinasay uazMINAgaU TUG sunumsvanfasdnsilunuiei

(group x task interaction; Fy 30=5.54, p=0.04) \favh post frualit (dual task) (p=0.04, 0.01aNE"AL) (Figure 2)

+ 16 *

14 -

12

11.67£2.51

—
o
|

o=}
|

M MCI (n=21)

TUG time (s)

bd non-MCl(n=21)

Dual task

Single task

Figure 2 Timed Up and Go time of MCI and non-MCI groups during single task and dual task (meantSD) (* p<0.05).
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(no group x task interaction; p>0.05) YaaIReITauL I
(Table 3)

Table 3 Tandem walk time and error of MCI and non-MCI groups during single and dual task (mean+SD).

Single task Dual task
Variable
non-MCI (n=21) MCI (n=21) non-MCI (n=21) MCI (n=21)
Tandem walk time (s) 21.7546.20 23.07+5.33 33.29+13.01 39.58+12.63
Error of Tandem walk (%) 21.73+16.50 23.04+16.13 23.03+20.82 25.96+20.19
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