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Validity and Reliability of the Korean Version of the Basic Physical Capability Scale for
Older Adults
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'Ph.D, Candidate, College of Nursing, Hanyang University, Seoul, Korea
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Purpose: This study aimed to verify the validity and reliability of the Korean version of the Basic Physical Capability
Scale (BPCS-K). Methods: The BPCS was translated into Korean using forward and back translations. Data were
collected from January 16 to May 10, 2019. The study participants comprised 285 older adults, with 147 recruited
from an acute care setting, and 138, who had dementia, were from long-term care facilities. Data analysis included
KR-20, intraclass correlation coefficient, independent t-test, Kruskal-Wallis H test, hierarchical multiple regression,
and Rasch analysis (item difficulty, infit/outfit, separation index, reliability index, and differential item function
analysis), and were conducted using SPSS/WIN 25.0 and R programs. The criterion-related validity was examined
using the Barthel Index. Results: The KR-20 reliability coefficient was .93 and the intraclass correlation coefficient
for 2-week test-retest reliability was .97. The BPCS-K scores were significantly different compared to the known
groups. Moreover, controlling for age, gender, and cognitive status, the Barthel Index score was significantly
associated with the BPCS-K scores. Rasch analysis supported good construct validity. Conclusion: The findings
suggest that the 16-item BPCS-K is an appropriate instrument to measure basic physical capability in Korean older
adults. The BPCS-K can establish individualized physical activity goals for the elderly in a variety of clinical settings
and can also serve to measure changes of physical function in physical activity interventions for older adults.
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Korean Version of the Basic Physical Capability Scale
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Korean Version of the Basic Physical Capability Scale
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AE 45 B3 R 223719 eRm 3 7] X & &85}
o] Rasch @& 2412 3H4c.
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B} = (known-groups validity)
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Table 1. General Characteristics of Participants

1. YEHE o Aate) U Sy

278 )Y thARF] Lol B3 73.47 46584 2, 80
A u]ao] 115 (78.2%).0.2 T Herom e o] o] 9213
(62.6%) 2.2 ©] Bt} 91A|7]% Mol Bt 254243374
o913 QAT BE Y FE A 0714 Heh 10080
2 4t 85.341£25 528 0| Qith AR} = EPF o2 Kt
= 1910] 119% (81.0%) O 2 713 gow] Agk 2271
% 9l 19101 867 (58.5%).2. 2 718 Btk Al
AYSE B789545770]gl 0™ T AT 1Y
oFo] 1147 (31.4%) 0.2 7H4 Wk Dievt 719 (19.6%), T
AS AT TA/ BAF)0| 609(165%), WAL eo|31
% (8.5) 0l IrHEFE-3 ).

7] RPAA A Y Lol

o i
e oot ;9

iA%S

Bt 84.7316.454| 2,

(N=285)

Total Acute care Long-term care
Characteristics Categories (N=285) (n=147) (n=138)
n (%) or MeantSD n (%) or Mean*SD  n (%) or Mean+SD
Age (year) <79 78.92+8.61 73.47%6.58 84.731+6.45
>80 144 (50.5) 115 (78.2) 29 (21.0)
141 (49.5) 32(21.8) 109 (79.0)
Gender Women 208 (73.0) 92 (62.6) 116 (84.1)
Men 77 (27.0) 55 (37.4) 22 (15.9)
Cognitive function " (score) 18.68+8.19 25.42+3.37 11.65+5.35
Activities of daily living? (score) 62.441+36.92 85.34+25.52 38.04+31.14

Ambulation Independent 167 (58.6) 119 (81.0) 48 (34.8)

Needs help 26 (9.1) 20 (13.6) 6(4.3)
Fully dependent 92 (32.3) 8 (5.4) 84 (60.9)

Walking on the stairs Independent 86 (30.2) 86 (58.5) 0(0.0)
Needs help 36 (12.6) 29 (19.7) 131 (94.9)

Unable 163 (57.2) 32 (21.8) 7 (5.1)

Duration of residence - 8.95+5.77° 229142389

Chronic disease Hypertension 194 (29.3) 114 (31.4) 80 (26.8)
(multiple response) Cerebrovascular disease 157 (23.7) 21 (5.8) 136 (45.5)
Glycosuria 105 (15.9) 71 (19.6) 34 (11.4)

Coronary artery disease 69 (10.4) 60 (16.5) 9(3.0)

(myocardial infarction/
angina pectoris)

Degenerative joint- disease 51(7.7) 1 (8.5) 20 (6.7)

Cancer 29 (4.4) 25 (6.9) 4 (1.3)

Hyperlipidemia 28 (4.2) 5 (6.9) 3 (1.0

Others 29 (4.4) 16 (4.4) 3 (4.3)

SD=standard deviation; ' Korean version mini-mental state examination score; *Korean barthel index score; *Counting unit=days; ' Counting

unit=month.
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80A] ©]4F0] 10978 (79.0%) 0.2 T Werom JHEL oj o] 116

(84.1%) 0.2 & Wtk Q1A 7% Al W 11.65+5.357
o|gom YL S55Y e 24 0FollA Zdf 903
© 2 B 38.04131.1470|ch BP3t uf $AF]) =L T
3 =910] 847(60.9%) 2.2 714 Wk Atk 2 270 =&
g Q3 =¢lo] 131 (94.9%) 0.2 714 Wkeh A7) 2 A A
Y 7172 Bt 22.91+23.89F 0| Gl k. T A2 = E 2
3lo] 1364 (45.5%) 0.2 713 wgko v 18 9to] 807 (26.8%),
T} 347 (11.4%), ARSI 20 (6.7%) w0l JTHTHE
2ch) (Table 1).

2.BPCS-KO| EtEE &4

1) 74 BFES SIot BY 24
T4 SRS 5 B BAL A3E, ol By 4

3= A=, Differential Item Function (DIF)& &2413}%t}.

Table 2. Rasch Model Testing Fit Statistics

Korean Version of the Basic Physical Capability Scale

BPCS-K9] &%= (infit, outfit) 2} #3E Ho| == Table 29}
Zth JA BEE gide R gt 23ko] YA A (infit) =
0.64~1.59% BE Ba}o| 428 7153t A3 E 7]12(0.5~2.0)&
223519 00 9 23R4 (outfit)= 040~2.630.2, 2,4, 5,7,
8 B3 Al 9Jsla Hge 712(0.5~2.00& $Z314h &

A7 AR WA A (infit) = 0.53~1.7602 BE
23}o] Hatste o] A A]2: (outfit)= 0.37~1.960.8 4,
5,6, 79 232 A Qskar A3kt A7 2 FAA At
?;g 2|4 (infit)= 0.58~1.53.0. 2 B E Falo] 23tstg o0
9 A3R] 4= (outfit) = 0.34~3.142 1, 4,5, 7, 8 2312 7| 2]
Skl A3t inh. S gk Al 9t gt FA A E A5t
+ WA (infit)7} & E3ollA A3 7]% 0.5~2.0&
FESEE FAHT 3] gle A2 astgit

E3HE ol 3ol-S 9J35) H493t Difficulty parameters=
AA| FE|A -3.63~2.88, FA47|HY tJAA= -3.10~2.08,
A7) 2 FA A A= -3.65~3.592 Figure 13} -2 =

é‘.:

(N=285)

Total (N=285)

Acute care (n=147) Long-term care (n=138)

Items Rasch Rasch Rasch
analysis  Diff." MeantSD  analysis  Diff." Mean+SD  analysis  Diff." Mean+SD
Infit Outfit Infit Outfit Infit Outfit
1. Upper extremity flexion 1.30 193 2 091+028 112 0.78 4 094+024 124 314 2 0.88+0.32
2. Upper extremity extention 131  2.63 5 0861035 1.02 1.11 6 0.88+032 114 197 3 083037
3. Upper extremity internal 124 141 12 0631048 165 176 14 0.79t041 094 0.87 11 0.46=£0.50
rotation
4. Ankle flexion 064 040 6 072+045 0.65 037 7 0.88%£0.33 0.65 041 6 0.56x0.50
5. Ankle extension 064 040 8 0.72+045 058 0.37 9 086034 0.65 041 6 0.56%0.50
6. Knee flexion 075 060 10 066048 060 042 11 081039 076 0.63 10 0.49£0.50
7. Marching 067 046 11 0631048 061 044 13 0.80t040 063 040 11 0.46x0.50
8. Tries doing chair rise 066 045 13 0611049 083 057 10 0.86+035 058 034 14 0.35%0.48
9. Uses arms during chairrise 0.85 053 16 045050 071 057 16 0.72+045 107 067 16 0.16%0.37
10. Able to come to stand 090 070 15 051050 093 079 12 0.80+040 095 0.54 15 0.19£0.39
11. Follows 1 step verbal 076 0.63 1 096+019 1.00 1.00 1 1.00£0.00 0.81 098 1 092+0.27
command
12. Follows 2 step verbal 0.77 050 4 086+034 053 0.14 3 097+0.18 0.89 0.69 5 0.75+043
command
13. Follows 3 step verbal 1.01 074 6 072+045 093 055 5 093+025 111 0.86 8 0.50%+0.50
command
14. Follows 1 step cueing 1.02 072 3 0.89+031 147 0.99 2 098+0.14 1.00 0.81 4 0.80%0.40
15. Follows 2 step cueing 116 099 9 069+046 136 1.23 7 0.88%£033 116 094 8 0.50%+0.50
16. Follows 3 step cueing 159 156 14 0572050 176 196 15 0.77+042 153 134 13 0.36%+0.48

Diff =Difficulty; SD=standard deviation; "1 is the easiest item to do correctly and higher numbers indicate increasing difficulty.
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ol BxE Hom LA A B do|=E AT HH,
AR FEA =110 3o 7P R Aok 2 19, 14
W, 129 £9 olgler, od 3o 7P =tk 54719
A A ol A= 119 £5o] dol=rt 7H Worom 149,
128, T 23 <=0l 9L, 99 E3o] 7P =3t 71 A FA
A A 119 23] do| =7} 7P Wtar 19, 29, 149
ol om, 9¥ 3o o|=Tt 7 =ttt

g o AsE AA 224 04520508 (99 &
o 4 0.96+0.198 (11 £3h <] " S Yepdl o F47]
A hAFAR= 0.72£0.45% (9 £3}) ol A4 1.00+0.0073 (119
D), A7 L GFAIE A= 0.16£0.3778 (99 =3 el 41 0.92
0274 (114 232 912 Lyepith

P A HE5S At £ - Ag e x5 ik o3}
2t} AA| 9] B A4 6.61, A1 2| =A== 0.900] it}

1

~

ook

40 of

H F

A7 Y A E A 4= 3.55, Al B =) 4= 0.809]
don, 7|2 GAAE gAY B A= 6.48 A=A
T 0.900]3ith ®E F2oA 2 - A F =X 47 2.0 o]
7} 0.80 oje g 7S 555, %Y YA/ (unidi-
mensionality)o] X & ¢t}

BPCS-Ke] 2- Bgo] 29521 Belas] 3] 48, 1ol
(71 804] o] A1) DIF B.a3t 2, 247159 thabhe] A
¥ 20| 2 10l B9e 9190 ™ Lol 169 29k2 A|9J5h
ol ATt 71 R PA A SRR A o] 2 Tpol

£ 19l B30l Yoirt

2) A B =
A B E T SA BB EE AS5] Hol g &5
58 (Barthel Index)1}9] g3F #AE Selstt). 4719
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Figure 1. Plot person-item map.
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A Ao} 7] SN A SRl 91471, 4, Lol 2
AR Aol ] AT B 2U50 )8
b7k Qlgih. a3
BRI AT ol

o 2335E R
o YT 7]

=0 11+

™ (3=.85, p <.001) AA| A
Y27

nx} o] QJAAIEH

3) A B =

At el = (known-groups validity) & H¢15}7] 93] W
°](80A1 71), A8, A7 A8t o 7, EIY, At 2. 27] 7}

g o

[ R

A s
(B=.64, p <.001) AA| gL 63% chH(Table 3).

CEEBLL

Table 3. Factors Associated with Physical Activity

AR
39l g
A7 g0
82%5ick. 7] 2.4 4
FAZE ol

Korean Version of the Basic Physical Capability Scale

S ECEE
F4E 804 o]
715 At

2k 2fo)2 3

5
K3

001),

ols}bgit}. 1 A}, BPCS-

A¥ (t= 7.42, p<.001), 34 (t=3.93, p <
th(t=-10.46, p <.001)0]| A] A H o2

Gol5 WA Urehgtom] Ba(F=186.39, p <.001)3} Ak

©27)(x*=168.10, p<.001) 237|202 Ba

% BAH0 2 o5 20| S K rHTable 4).

3. BPCS-KQ| AlZ|E 24

1) Y& 4844 48 =
BPCS-K9] AlF%= & Z32A4

tlo

L BN

Rel AgolA

Ay

(N=285)

Total (N=285)

Acute care (n=147)

Long-term care (n=138)

Variables
B SE B t( 95%CI B SE B t( 95% CI B SE B t(p) 9HB%CA
StepI Cognitive 0.09 003 .14 315 0.03~014 011 0.05 .10 207 0.00~0.21 024 005 .27 476 0.14~0.33
function” (score) (.002) (.040) (<.001)
Gender (ref.=men)
Women -0.08 033 -01 -023 -0.72~0.57 035 026 .05 133 -017~0.86 -1.28 0.68 -10 -1.88 -2.62~0.06
(.815) (:187) (.062)
Age (year) 0.03 002 .05 1.27 -0.02~0.07 -0.00 0.03 .00 -0.07 -0.05~0.05 0.02 0.04 .03 0.57 -0.05~0.10
(-206) (:943) (:573)
Step II Barthel- index 0.10 001 .79 1869 0.09~0.11 0.2 0.01 .85 1953 0.10~0.13 0.09 0.01 .64 1121 0.08~0.11
(score) (<.001) (<.001) (<.001)

R’=.77, R? change=29, Adj. R’=.76,

F (p)=231.49 (<.001)

R’=.82, R* change=.48, Adj. R>=.82,
F (p)=164.14 (< .001)

R’=.64, R? change= 34, Adj. R’=.63,

F (p)=59.96 (< .001)

CI=confidence interval; SE=standard error; TKorean version mini-mental state examination score.

Table 4. Differences in BPCS-K Score by Known-groups

(N=285)

Total score of BPCS-K

Characteristics Categories 7
MeantSD X ort(p)
Age (year) <79 13.31+4.04 742 (<.001)
>80 9441472
Gender Women 10.75+4.79 3.93 (<.001)
Men 13.13+4.43
Cognitive dysfunction ! Yes (<19) 8.77t4.61 -10.46 (<.001)
(score) No (>20) 13.86%3.50
Ambulation Independent 14.64+2.15 186.39 (<.001)
Needs help 8.81+3.29
Fully dependent 6.24+3.53
Climbing stairs Independent 15.73%£0.71 168.10 (<.001)
Needs help 13.44+3.12
Unable 8.6614.43

BPCS-K=Korean version of the Basic Physical Capability Scale; SD=standard deviation; "Korean version mini-mental state examination score.
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KR-20 ZFS AF23}9ict. AH| ARk Al BPCS-KS] KR-20
ghe 930]9ich. 47189 AR KR-20 h& 91019131
7] RFA A SRS KR20 g 910]4ick. & =72
EPEERE ISR TRl E

2) OrA AlE =

BPCS-K&| A== 5 M4 A5 fIsl AAH-AAAALE
EE ZRIsH o] & fls A7 2 FAIA =21 359 oA A=
53 oS, 25 3o SYE A A B EFE RS &
Ik & 333 2 AEes gl ARAS(ICO R 4
3G o HA-A AAF 7HICCEEL .97 (95% CI= 0.95~0.99)
ok 2 =79 A AE =Tt SIS 34718Y ¢
A Qs o 2 BPCS-KE S743 A72AMA 2989 574
2 7+ YA =+ Kappa Al 823t}

nﬂ)n ot v
of

8

BPCSE AAE2Y) o2 A7 AHgatol 7H°u *lXﬂv
S WA 4 gl B2, ) e10) AR el B
o]

h~|

AR AT Aol B4 371
ERDEEREE S FDARE DES L RRES

= §5Fojgt BPCS (BPCS-K)9] 74, 27, Wk Eemal )
H Ay, P4 A EE P Bt on e kel et

2.

T4 BT %S 919 Rasch LEHA (124 BRuhe
YRS s om oo Ahet dol =8 Felststh
R ATY gl L A7 A e e
3} BE Bl HUE 7|2E FE3] BHEY U 74
o] g3kt ol Resnick 59 A7 [8]o)4 A =]
& ko 2 S AFAS Zake Xt A7) A
A 4719 9 QA 4,5, 6, 78 Bao], 4]
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o]

= I‘JWXM 4 5 OEA —Er‘o S —‘é—ﬂlﬂl«h%ﬂﬂ‘bl W
& A7t 98] of & B gelH ATA T A
UERd 4= $tH29,30]. BPCS-KE ARk ti A= Aol
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S QTHE]. 5 EH, T ZTE 2 YT 1912 R} A Uoj
U] eH shA W E 7Hs 9 99 23S AT 4 o,
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Korean Version of the Basic Physical Capability Scale
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