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32 B eE Aot Sl ]—f— S3714E Q1A]7)% H7H} MMSE-K2F] ARIHAIS BA51910t
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2014; YA UAIE, 2016). TS AR Q15 AR
HI8-2 20154 oF 11.2% 9, 205090)= 433 ¥o0=
S7F 2 Zo% HAUHJITHEATRAR, 2015). A|vj
= AA &HRE ooy AR flou A[ue
A S5 FARAPIAY S8 IS 4 3=
A S0l HalsHA o] 271dAd ot 8
o] 7Z3ZE1 JTHCummings, Vinters, Cole, &
Khachaturian, 1998). o]2igt @402 Qsf| 2| A
A9l AEOIA AN (mild cognitive impairment;
Mchell Tt #H4o] Al&Sto] EokAl= FAllolH, o
£ 27| AEs7] flsf thefdt A0l oFolA| 1L
Q1tKBahureksa et al., 2017).

A =l A=/ FHES A= 654 ol
Rl & oF 2007 8(28%), 20330l 2F 4009t 8
(28.5% 2= V=L ATHEFAIHATE, 2016). EFF
Ao} A SAIRD Bl AR 12~30%= &
zsto|m Aulju} iy Az X3 2 4 Ao
HiEw glo] Ut kRlER T X HEEo] 2
o= YEIHATHEAEAIR, 2012). ol2’t A[vlj7} &
AYstA = AR BAIAR] B8] HHisHA| 4957
mzoll ol siasty] $fs AEQlAlgele] 27 144E
= SAPL - S85k. ARl 54 A
HH DAREARL QIA7150] 4] 2) A 4
5 715 3) Z2 AFH ws2e] vlsto] vlgk
o7 7|49 4 4 Ao Ad7lEole Fite
A = EAS 71X THPetersen et al., 1999).
BEAel 9 vt B Algte HEE %
AY7 59 AoFo= olFapAlel Higt A%t A4E
Ho, 7]22Q1 8L 3 vl w S o o #f
€ 445 2oy st Uit
B 151 tHBaddeley, Bressi, Della Sala, Logie, &
Spinnler, 1991; Della Sala, Baddeley, Papagn, &
Spinnler, 1995; Verghese et al., 2002: Perry &
Hodges, 1999).

A S IA ARSEAL Qs =19 Q1A)7]
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=l
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o ok
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Of

[©)

5 AEARON 9 A} Wk b S B S
F= HoAele] QIERE B3l o]FolX|aL glow A
uf} eQlofA AMEShe B719F E83to] ARGE|AL Rlo]
3 w17t BRIl RloA Y= IAIA
£/ AJol& HHYkA] ol Aot Park & Park,
2016). YAOlA =159 JIA7T5 Folg Aol
flst 78 Bol Argstal Qb= A8 AAR= Mini-
Mental State Examination(MMSE)2} Montreal Cognitive
Assessment(MoCA)°|tHKwon & Park, 1989; Kang,
Na, & Hahn, 1997; Lee et al., 2002). MMSEE 5~10%
ol JIA 2 HWIEA ST o oH, B
9 AZ 7} S EHA O Kim, Sin, Yoon, & Lee,
2003), I < AP R Ado] o] FFS Y
Theoll BERIAPolel| Higt Wi ert ule- e 2o
2 B 153 9K Yoon, 2014). T3 MoCAS] 790
= B7F =30l @ 719 B7t=E 44 E0]9lo]
ZBLRAAPN 19 QIXA E/dE RHgstA] ittt
BE Ickjung, 2010). TE3E MMSER} MoCA=
7joll 285k ARMS 2434 Qof Wz
SHES ZAeA Folol, WP sk ANE
A2 w2A] QA ulea A4 A9 o5l we
4> Ut Phillips, Rogers, Haworth, Bayer, & Tales,
2013; Wouter et al., 2014).

olfet A7 AS et BRIl k=2l
o] 542 "tgstal A8 g7te] RHAIRS s
flel BrRIRPoNE A f1et 7|5 B7 Pt 4]
L%)7] A A5 tHBurton, Strauss, Bunce, Hunter,
& Hultsch, 2009). =1Vl =12 ZAREZQ1 QIA]
715 H PILEE0] 5PH R FAEI Qlof A
ERJIARONE AEsh] 93] A 8E= 3714 Bt
= B 9 257153 A5 FAlol st
+ OIFHAIE 2-85to] AlBE AL AthBahureksa et
al., 2017). °l5Al= she] ZHA| 8 oA e
IS ok Ao= A&2 02 F THA| ol4e]
TAE BAlo AlFcks AS DeTHPellecchia,

o K

(]
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2005). =219 IA7[SASF Ut A=A
Aol A8 olFIAlE A EH 2712} 100004 7
& w71, 271 10000 AR AP, 2719 =
°oIF W], 2719t E2 olop] sVds], 2719t Ll
AR F- o] "elr], #F 719} 54t 715 AlEsto]
8519 HBoripuntakul et al., 2014; Montero-Odasso,
Muir, & Speechley, 2012; Montero-Odasso et al, 2014;
Muir et al., 2012; Nascimbeni et al., 2015; Tarnanas
et al.,, 2015; Gillain et al, 2007). O|5IAlE >5AI2+
A IAIE At Pz 283l Ao, diF
+EIHAlE SHAIE ARgsto] AREARQl S &= 13
7Folgitt. S, olFaHA| =30 B Rzt 1A= o]
EOPESE 7T ol RJIA7 s A et 73
IR =9lS FEsk=T 2 YRS 7HAH,
23 A A IAIE Fchs Bk BEIA
g A o Q= 789 W HETUS sy
THBahureksa et al., 2017).

oA AAA| = YoM tFetA ARGEIL U=
F3Y715E QIA7 s B7He T =elolA 7 Aol
o, W QJIA7EAS els AEE 913t B7HeTo]
W2 743 o] FofR|A] = AAoltt EFE =99
A AREEHAL e 7N A7s Bk HiERE
o]FIHA| A& Al SIS o83t 27| IAIE =]
Aol A717} ofE A7 eASH oAl = 28
T 1o, olFIA| = Al WF9] ffRdol U= ARt
& 7HAL itk webA & Aol 7120 AN
A = 7R A5 B7HeTE RATSL A

SHe Bsle] S QIS ke AEE 4
Q= FY7HE QIA7]s  B7HETH(Performance-
Based Cognitive Function Test; PCFT)7i&alo] el

=5 H3ohAt ety

. A5 94

= gton, £378t IA7]5 B7KPerformance-
based Cognitive Function Test; PCFT)2} €-5-21X]
o]5IA| 7K Motor-Cognitive Dual Task Assessments)
AAe] AR Q8RS AP BT
A 71 T 6551 o1 Apelolo], MySEK
A 30 ol 23 ololsl, 7t W Age
ofgfjstal AAIE W 4= 1oH Az}, AgZhof Aofi7t
= A= sHih

2. 87 &4
1) 53718t AA71%s 87 (Performance-Based

Cognitive Function Test: PCFT)
2 AofA T AA AAJskE =887 Q1X]7]

Table 1. General Demographic Characteristics of Participants (N=9)
Characteristics Subjects(n) Percent(%)
Male 2 22
Gender
Female 7 78
Age( ) <69 3 33
e(year
By >70 6 67
<5 3 33
Education(year)
=6 6 67
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T3ERIUTE A 2QAIZEE 5E QR ST
Tt Lemke, Wiloth, Werner2} Hauer(2017)2] A+

o4 Al THIE o= oz Brieeloz 2
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3) MMSE-K(Korean-Mini Mental State

Examination)
MMSE-K= 7(4?(46;}_- ==}

o
2 % lom, AR

2 HARR] ofsl A3
S~10% AQFRE= H7iE
o]tFolstein, Fostein, & Mchugh, 1975). Kwon &
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71s 74, olel 9 gtk 2¥ o2 nt HIsh S
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2 A7 189 AP 11 B wRao= FAk
X1t AAE Al¥slr] A OWX}% AR
Ay S Yol FESH A A5
%LX}L A A AT ﬁ*&xwlﬂl 2]
Ay %@ﬂr Ao tief o] et & 3o

£ ¥okth 7k A5 Bt 5-UA
olZIA] H7e} MMSE-KS] 7t 717k 20184 11
HE 12%€0]
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E'EE

A3l Windows SPSS 24.0 BA =2
1%2 01510} EP AT dhAre] ARk FEE A
P71 §18f 7lesA 24S ARgolgen, 3718t
A5 B7H] B =S A55H] fls) 41 Bl

5019 SAl B A52 13l 3716 21A)7]
s 7t 7N WA 4129} BRIt 9
29 9507 oI WFATOH MSEK W4
ANE ATEAE Anott AWAS(Spearman
correlation coefficient)2 A5}, 2 Atof|A 4
W24 Al o 052 ARSI

. 9727
1. 2874t QIX|7|S WIISIE 1A
Z3719F Q12|7]5 BIES A5 Yol &4
T SOtk A7 QAN HE M8 A1
ALE AR 1019] QX755 W AL AX|A:
ohg AP 91 25 % A WA D olF
TS ARESlAL Lt olFTHA| T ETAR= +

7], YRl A7), Box and Block Test, Purdue
Pegboard Test?} 37+ W A 187] 5 &85t
UeH, A IAlE A AL, A A=
A7l &= °lF 7], Fuhl AA] F o] o]
5= AHESISH. o] § e EHAlE gErEel 27,
A[A] Iz AL A& 7171 71 Eol ARGkt
(Table 2).

2. MEE HS

1) WALAE HE

POFTO} AIZEE AE517] SI5) BHE A
AEE A&l & 9
173502 744 PCFTY]
ch W] QA 42 289] o] el 73
A} Lolo g BASIHT) 759 HAF Lolog HA
St A3} Cronbach’'s @ Al 871(Table 3), Q1A] A=
9592 F= 7t =2 AFLTt YeRdtHTable 4).
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1) B9 B

PCFTE] RS AF9p] 98] Asjofat A
(Spearman correlation coefficient)= A&t} &
Q Bl Byt 2Q] A3 ijo =z 7
o] S EfE ATE A&

(1) &IHA

+5-QUA olFHHA B7HY] F ARl 271 At
9} PCFT 5TAIQl BBTRS] AIT#AE BBT &
Counting 2= ARF F-om[et A7 Uekst
Om(r=. 833~. 871, p<.05), Purdue?}] AJTHA E3t
Purdue & counting 2=l ATt -F-2]u|slA] LrERt
THr=. 902~. 914, p<.05)(Table 5).

Therapeutic Science for Rehabilitation Vol. 8. No. 3. 2019. 47



Table 2. Performance—Based Cognitive Function Test (N=9)

Study Instrumented Assessment

Single-leg balance test
Single-leg balance test with dual-task (countdown from 50)
Pull test, TUG test, TUG test with dual-task (countdown from 50)

Boripuntakul et al.
(2014)

Walking at usual speed
Walking with dual task (counting backward from100 by 7)
Walking with dual task (naming animals)

Gillain et al.
(2007)

Walking at usual speed

Walking with dual task (counting backward from100 by 1)
Walking with dual task (counting backward from100 by 7)
Walking with dual task (naming animals)

Montero-Odasso et
al.
(2012)

Walking at usual speed

Montero-Odasso et Walking with dual task (counting backward from100 by 1)

(2811’4) Walking with dual task (counting backward from100 by 7)
Walking with dual task (naming animals)
Walking at usual speed
Muir et al. Walking with dual task (phonemic fluency)
(2012) Walking with dual task (short story recall)

Walking with dual task (Counting backward by 1)

Walking at usual pace

Nascimbeni et al. Walking with dual task (counting backward from 100 by 1)

(2015) Walking with dual task (animal naming)
Lee(2015) EZE 222 gzzt g:ﬁ with dual task (Phonetic Verbal Fluency Test)
Van Impe et al. draw within spatial boundaries
(2011) draw with dual task(add three to a number given)
Lin et al. Purdue Pegboard Test
(2015) Purdue with dual task(Serial Sevens Subtraction Test)
Table 3. Internal Consistency Reliability of PCFT(Motor task) (N=2)
Classification Item-total correlation Deleted item Cronbach's alpha
Single task Item 1 -.524 .895
Item 2 943 .867
Item 3 .697 .850
Item 4 .892 .823
Dual task Item 5 .700 .858
Item 6 .816 .832
Item 7 .808 .842
Item 8 .763 .849

Total Cronbach's a= .871
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Table 4. Internal Consistency Reliability of PCFT(Cognitive task) (N=2)

Classification Item-total correlation Deleted item Cronbach's alpha
Item 1 933 .954
Single task Item 2 .980 946
Item 3 .873 .954
Item 4 .846 .955
Item 5 .879 .955
Dual task Item 6 917 .950
Item 7 .856 .956
Item 8 924 .958
Item 9 762 .958

Total Cronbach's @= .959

Table 5. Correlation of Motor—Cognitive Dual Task Assessments & PCFT (V=
Motor-Cognitive Dual Task Assessments
Walking Walking Walking
PCFT & Counting -7 & Counting -3 & Counting -2
gait reponse gait reponse gait reponse
speed rate(correct speed rate(correct speed rate(correct

(time) calculations/s) (time) calculations/s) (time) calculations/s)

BBT & Counting -7
gait speed(time) 488 435 351
reponse rate . -
(correct calculations/s) 814 898 >87
BBT & Counting -3
gait speed(time) 452 592 .300
reponse rate
(correct calculations/s)
BBT & Counting -2
gait speed(time) 871" .890° 833"
reponse rate
(correct calculations/s) 470 289 494
Purdue & Counting -7
gait speed(time) .393 .306 451
reponse rate . .
(correct calculations/s) 755 743 75
Purdue & Counting -3
gait speed(time) 479 .595 .376
reponse rate e
(correct calculations/s) 964 542 012
Purdue & Counting -2
gait speed(time) 902" 914" 762
reponse rate
(correct calculations/s)

“p<.01, p<.05

.898"™ .635 323

810" .000 -.024
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Table 6. Correlation of MMSE-K & PCFT(correct calculations/s) (N=7)
BBT & BBT & BBT & Purdue & Purdue & Purdue &
Counting-7 Counting-3 Counting-2 Counting-7 Counting-3 Counting-2
MMSE-K 849" 849" 629 943" 633 214
"p<.01, p<.05
@ A A AukAY BN, QX T SAE AEH 0wy
+5-A] o]FHA B7H 1A| HA|Q] Alibsl] IHA| R ARSSEAL I AAE o83 5

o} PCFT 1A A1 Atol7]= Walking & Counting
~7 ©1%TA|2} BBT & Counting —73} -3 O|FIAI=
r=. 814~. 898(p<.05)= WEFHEO ™, Purdue & Counting
~7, -39} -2 OIFTA|R= 1=, 755~. 964(p<.05)E B
A7 e THTable 5).

(3) MMSE®} PCFT}O] A4

MMSE®} PCFTO] 1A IA| HEE= 24 23
BBT & Counting 7, -3¥} Purdue & Counting ~7°JA]
r=. 849~. 943(p(.00DE &2 AFHIAT} Uepsitt
(Table 6).
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Hrg ZEE w 449 75 el ST
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IF A e dubd o g 7] IpA} HiFRolgl ot
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k. 2 Ao ARE 2EIHAlE AR R A
Bojolq 714 4071 E7E AR
915l Lee(2016)7F AR&SF Box and Block TestS AME-
3 EE §717] ZAIS Lin 5(2015)7F AHE3E Purdue
pegboard testS ARESI] W 227] IAIE ATt
A AL RS Fol 1 ol AR SR
Asl7)E Agsient

2 A70] AE A HE A gl 9

oA ASgho] WA ASg E‘; gl
T 270 yehgton, 73 32 A5
T FES FSHA] B5f TSI ©
735 A&7 IAIE Fchet ofEkeel 'EAY
U= Ao AzhEojiny. whA Fol gl A
Y7 A7 5 B7HE AN B ABAFA
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(Gillain et al, 2007, Montero-Odasso et al, 2012;
Montero-Odasso et al, 2014).
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Abstract

A Preliminary Study on a Performance-Based Cognitive
Function Test : With the Normal Elderly

Kwak, Ho-Soung, M.S., O.T., Park, Ji-Hyuk , Ph.D., O.T.
*Dept. of Occupational Therapy, Woosong University, Professor

**Dept. of Occupational Therapy, College of Health Science, Yonsei University, Professor

Objective: The purpose of this study is to conduct a preliminary research for the development
of a Performance-Based Cognitive Function Test (PCFT) to screen the elderly for cognitive
function impairment, and examine the reliability and validity of the test.

Methods: A draft version of the Performance-Based Cognitive Function Test (PCFT) was
developed and utilized in nine healthy elderly individuals. In order to verify its reliability,
we analyzed the internal consistency of the PCFT. In order to verify the concurrent validity
of the PCFT, this study analyzed the correlation between motor-cognitive dual task
assessments and the Korean version of the Mini-Mental State Examination (MMSE-K).

Results: The internal consistency of the PCFT for motor and cognitive tasks was 0.871 and
0.959 (Cronbach’s @), respectively. Concurrent validity of the PCFT, which was performed
through motor-cognitive dual task assessments, ranged from 0.755 to 0.964 (Spearman’s
rho statistic, p € 0.05). In addition, correlation between the cognitive assessment tool and
the MMSE-K ranged from 0.849 to 0.943 (p < 0.01).

Conclusion: This study verified, and established the reliability and validity of the PCFT. Further
studies are required to examine other psychometric properties in a modified PCFT, for

screening cognitive function impairments in the elderly.

Key Words: Cognitive function, Concurrent validity, Internal consistency, Test, The elderly
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