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Validation of Instruments to Classify the Frailty of the Elderly in Community
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Purpose: This study aimed to validate instruments to classify the frailty of Korean elderly people in community.
Methods: For this study, 632 elders were selected from community-based elderly houses and home visiting
registries, and data on frailty were collected using three instruments during November, 2008. The Korean Frail
Scale (KFS) was composed of 10 domains with the maximum score of 20. The Edmonton Frail Scale (EFS) had
10 domains with the maximum score of 17. The 25_Japan Frail Scale (25_JFS) was composed of 6 domains with
the maximum score of 25. Internal consistency was measured with Cronbach's a. Sensitivity, specificity and area
under the curve (AUC) of ROC were measured to see validity with long-term care insurance grade as a gold
standard. Results: The Cronbach's a was .72 for KFS, .55 for EFS, and .80 for 25_JFS. Sensitivity, specificity,
and AUC were 70.0%, 83.2%, and .83, respectively, at cutting point 10.5 for the KFS, 50.0%, 80.9%, and .66,
respectively, at 8.5 for EFS, and 80.0%, 85.9%, and .86, respectively, at 12.5 for 25_JFS. Conclusion: KFS and
three JFS showed favorable internal consistency and predictive validity. Further longitudinal studies are
recommended to confirm predictive validity.
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Table 1. Components of Frail Scales Used in This Study

Korea frail scale (KFS)

Edmonton frail scale (EFS)

Japan frail scale (JFS)

Domian
Indicator n Scoring Indicator n Scoring Indicator n Scoring
Physical Functional 0=2 Functional 1 0=2 IADL 5 0-5
function independence 7 (21—1) independence (0~1—0,
(ADL) 10 (=1—1) 2~4—1
(IADL) 5~8 — 3)
Complex mobility 1 0=2 Functional 1 0=2 Mobility 5 0-5
(timed up & go) (0~10 sec — 0, performance (0~10 sec — 0,
11~20 sec — 1, (timed up & 11~20 sec—1 Complex mobility* 1 0~2
20 sec — 2) 20) 20 sec—2) (Timed up & go) (0~10 sec — 0
11~20 sec — 1
20 sec — 2)
Sensation (visual & 2 0~2 Sensation” (visual 2 0~2
auditory) & auditory)
Nutrition (Wt, loss, 2 0~2 Nutrition 1 0~1 Nutrition (Wt loss, 5 0-5
difficulty in oral health)
chewing)
Psycho/ Cognition 0~2 Cognition 1 0~2 Cognition 3 =3
cognitive (KDSQ-p) 4 (=4—1) (no error — 1,
function (KDSQ-¢) 15 (=26—1) minor spacing
error — 2,
other error — 3)
Depression (GDS) 15 0~2 Mood 1 0~1 Depression ¥ 5 0~5
(<5—0,
6~9 —1,
10~15 — 2)
Social Outgoing 2 0~2 Social support 1 0=~2 Outgoing & 2 0~2
function (always — 1, Social activity
sometimes — 2,
never — 3)
Diseases Perceived health 1 0~2 General health 1 0=~2
status status
Hospitalization 1 0~2 Hospitalization 1 0=~2
©—0, 0—0,
1~2—1, l=2=1,
>3—2) >3—2)
Medication 2 0~2
Present disease 8 0~2 Urinary 1 O] Present disease ' 8 0~2
(Hytension, DM, 0 —0, incontinence (Hytension, DM, 0 —0,
Heart disease, 1~2—1, heart disease, 1~2—1
CVA, arthritis, >3—2) CVA, arthritis, >3—2)
urinary urinary
incontinence, incontinence,
cancer, COPD) cancer, COPD)
Total 11 53/68° 0~20 10 11 0~17 6 25 25

n=number of items,

T'D(:pression 5 items' in 25point-Japan Frail Scale was replaced with Geriatric Depression Scale in 22 point-Japan Frail Scale,

F'Timed Up & Go', 'Sensation', 'Present disease were added in 31 point-Japan Frail Scale,
¥ When KDSQ-C is needed, the total items are 68,

Vol. 22, No. 3, 2011

307



0[21 - gy

flck. web olelat BAR S netalr] sla welgrla
PRl Fiel A WA LFABBF A5 BA
7} g A AR Qelsha ol slope] sakow A

439k,

2 Algkste] A& 399, F4F 87, , Al
27golr}t, ZAMRES B ey e e us

JS olrst A2 A& ST AR FEol Ul
oof Bl ‘Bl 3= 9} ‘Edmonton F =T '+= AHE-
gk Ho] gl o B g ZAfe] ShA] A o] T4 B AP

ol ths A Sz AP -2 Aashelet, §, e

=l BA B3 g Lol o =Ek it Al
7172 20083 109 20U FE] 11€¥ 1047}A] 2580 2 A
AAE ATt

6. XAI2E4

SR AR ATATE AT ol H o] 2l ¢
& SPSS/WIN 18,0 213 o g B3}

A= =
™ WEFEE, =QTE(
HWHEZES tAb) of] w2 Cronbach's a & AFE3}IT)
=RV G R AT HS FAETFOR 3 uf 3oF
E7e] ZAGYEE shofal] Slshe] Receiver Ope-
rating Characteristic (ROC) 3413} H 4 (Area Under
the Curve, AUC)S 7-8}32, 54 A4 (cut-off point)
ox o] RIFt=e} So|mg A3ttt a2 At

3} st = TR G, A slok el gl

308 journal of Korean Academy of Community Health Nursing

el
)
rlo
>
c
o)
L}
N
(@]
o
)
4d
o,
=)
rob

", .50<AUC< 700
‘A g}F3t(less accurate)’, . 70<AUCK 900|H ‘F5
3l (moderately accurate)’, . 90<AUC<1.0
5 E} 23k (highly accurate)’, ZZ&] 1 AUC=1.0
‘s (perfect) A0 2 B-FHTHGreiner, Pfeif-
fer, & Smith, 2000).

ki
To,
o
Ho oft

)

1, ZAHARIO] UHHx S4
ZA e A
A, BESES Fo

39T (Table 2).

=
ZEZ0] AA Y 75.6%2 2}A]

o,
Ao
)
i
rr
~J
—
e
-
[oN
=]
o)
2

o}
o, e st 3 Atelld e sl s Balnt. 37k
Frad o] 4 slekeTo A5 854 o, 7o, ek et
AN =2 SRS Hlt

3. 7ol ME|=(LMUHE)
Z} =72 W& L F = (Cronbach's & )i= Table 39] A 2]

SFTt. ‘Sl F ke o] WA U# == 72, ‘Edmonton &
OFE T 55, 227 AE R = 76, 257 A 3k

=T .80, 2L, 314 i ok 820130t &
e SER WA =S 7o A9 37 F3 9 e

SHOFET = B 70 ol golglont, B HeFET el
$ ool 69, FstelA] 6602 70 mleol2te}. ‘Ed-
60& FE 57 sk ol =7



X[GALE] 73

=9l9| 5| ME =T BT B}

Table 2. Distribution of Each Instrument Scoring by General Characteristics of Participants

. , KFS EFS 22-JFS 25-JFS 31-JFS
Characteristics ~ Categories n (%)
M=*SD M=ESD M=ESD M=ESD M=£SD
Overall 632 (100.0)  7.1%3.7 6.0£2.9 6.4%+39 7.5t4.5 10.2%+5.3
Gender Male 221 (35.0) 6.6£4.0 52%29 6.1+4.2 7.2%+4.9 9.7%+5.8
Female 411 (65.0) 7.3+3.4 6.5t2.8 6.5%3.7 7.6t4.3 10.5%5.1
t (p) -2.00 (.040) -5.79 (<.001) -1.38 (.168) -1.09 (.278) -1.69 (.092)
AgeJf (year) 65~74 276 (43.7) 6.5+3.5 5.7%2.8 5.5£3.7 6.6+4.3 9.2%+51
75~84 310 (49.1) 7.4%3.7 6.2+3.0 6.9%3.9 8.1t45 10.9£5.3
>85 46 (7.3) 8.2%+3.7 7.1£2.8 7.8t45 8.8+5.2 12.3+5.9
F (p) 6.73 (.001) 0.07 (.930) 12.45 (<.001) 10.96 (< .001) 10.96 (< .001)
Education No schooling 268 (42.4) 7.7%£3.4 6.9%2.7 7.2+39 8.3+4.5 11.3+5.2
Elementary school 210 (33.2) 6.9%+3.7 5.6£2.9 5.8+3.8 7.0+4.3 9.7%5.2
Middle school 68 (10.8) 5.5%£3.6 4.6%2.7 49%33 5.8+3.8 7.9%14.6
>High school 60 (9.5) 6.6+3.8 5.3+29 6.2+4.1 7.2%£5.0 9.8%5.7
F(p) 7.73 (<.001) 0.94 (,422) 8.62 (< .001) 7.60 (< .001) 9.14 (< .001)
Source of SCC 311 (49.2) 6.2%3.5 5.4+2.9 5.5+3.6 6.414.2 8.8%5.0
participants  HVP 321 (50.8) 7.9%£3.9 6.7+2.7 7.2£3.9 8.5t4.6 11.6+5.4
t(p) 5.98 (<.001) 6.07 (<.001) 5.76 (< .001) 5.98 (<.001) 6.78 (<.001)

KFS=Korea frail scale; EFS=edmonton frail scale; 22-JFS=22 point-Japan frail scale; 25-JFS=25 point-Japan frail scale; 31-JFS=31 point-Japan frail scale;

SCC=senior citizen's centers; HVP=home visiting projects,
TM+5D=75.8+5.8
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Table 3. Cronbach's alpha and Area Under the ROC Curve by General Characteristics

Cronbach's alpha

Area under the curve (AUC)
for upper limit

Area under the curve (AUC)
for lower limit

Characteristics ” pe 2 > = 3 p- - 3
L - 1- L - - : . 1-
KES EFS 1ps gps gps KPS BFS ppg jps gps KPS EFS ne ks s
Overall 7255 76 .80 .82 83 66 8 .86 .8 83 74 82 81 .82
Gender Male .80 .58 77 .84 .85 83 78 84 8 .8 85 77 83 .83 .83
Female 069 50 73 .79 .79 87 47 84 .89 .88 .83 73 .81 .80 .81
Age (year) 65~74 72 52 75 80 81 69 .60 65 65 .66 8 76 81 .79 .79
75~84 72 58 74 .79 .80 87 .65 92 94 93 84 72 83 83 83
>85 72 52 80 .84 84 94 91 92 95 98 84 68 81 79 .81
Education No schooling 66 46 7479 .79 96 86 98 98 .99 8 73 81 79 81
Elementary school .73 .57 .76 .79 .81 90 71 92 94 93 82 70 .80 .80 .80
>Middle school 76 57 77 .82 .82 68 54 65 .66 .67 84 76 84 84 .8
Source of ScC 71 57 74 .78 .80 91 54 88 92 91 84 73 79 77 .78
participants ~ HVP 71 48 75 .80 .80 79 .65 84 84 .83 82 73 84 84 85

KFS=Korea frail scale; EFS=edmonton frail scale; 22-JFS=22 point-Japan frail scale; 25-JFS=25 point-Japan frail scale; 31-JFS=31 point-Japan frail scale;
SCC=senior citizen's centers; HVP=home visiting projects.
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==+ 31 point-Japan Frail Scale (AUC=.851)

(a)

1-Specificity

1.0
Sensitivity

08

= Korean Frail Scale (AUC=.833)

== Edmonton Frail Scale (AUC=.741)

-« 22 point -Japan Frail Scale (AUC=.821)
— - 25 point -Japan Frail Scale (AUC=810)
—. 31point -Japan Frail Scale (AUC=2819)
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(b)

T T T
00 02 04 086 08 1.0
1-Specificity

Figure 1. Receiver operating characteristics curves and area under the curves (AUC) for upper limit (a) and for lower limit of frailty (b).
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Table 4. Cronbach's alpha, Sensitivity and Specificity at Certain Cutting Points

For upper limit For lower limit % of
Variables Cutti it e i it e CoverageT
utting Sensitivity Specificity Cutting  Sensitivity ~ Specificity (lower limit,
point (%) (%) point (%) 6) upper limit)
Korea frail scale 8.5 90.0 68.7 6.5 87.7 61.5 33.9
9.5 90.0 74.5 7.5 74.2 74.1 (6.5, 10.5)
10.5 70.0 83.2 8.5 67.5 80.3
11.5 50.0 89.6 9.5 52.1 85.6
Edmonton frail scale 6.5 70.0 57.8 5.5 80.4 53.5 =
7.5 60.0 69.3 6.5 68.7 67.1
8.5 50.0 80.9 7.5 54.6 77.6
22 point-Japan frail scale 9.5 80.0 80.9 5.5 88.3 59.0 41.9
10.5 80.0 86.3 6.5 77.3 70.8 (5.5, 11.5)
11.5 80.0 89.7 7.5 68.7 77.7
12.5 70.0 93.1 8.5 61.3 85.4
25 point-Japan frail scale 10.5 90.0 75.1 5.5 88.3 51.8 35.8
11.5 80.0 81.2 6.5 82,2 62.0 (6.5, 12.5)
12,5 80.0 85.9 7.5 78.5 68.9
13.5 70.0 90.0 8.5 71.8 75.8
14.5 70.0 93.5 9.5 63.8 82.0
31 point-Japan frail scale 13.5 90.0 74.4 9.5 85.9 64.1 37.2
14.5 80.0 79.2 10.5 77.3 71.7 .5, 16.5)
15.5 80.0 84.0 11.5 70.6 76.7
16.5 70.0 87.9 12.5 66.3 81.3

¥ Coverage between upper limit's and lower limit's cutting point.

], @A T A= o] & W8] ARESEaL Qo] Y= == 7 of Edmonton =77} BF =7-¢l] HIaiA = W4
o} A W E =7l gk e H7HE SAlol Al d#AE7} otk & & ot
e}, E3E Edmonton =7-9] ¢, 282 FARE 7 £
ZF =79 WA AHEE Cronbach's a4 & H78F3+E of ] W2 Zshsl 3, ‘A|A 2> ol A7k DA A F
o, ol 54 #8 th2 FaEne] JAAde HE 3l I BHE e Ao 2 $HEE 38 A oA
2, dubd o g ALs|HE Ao M= Holx= 70 o) dS Sk Al A F 8-S 28k ofelso] Aol &
A== 5FaL TH(Nunnally & Bernstein, 1994). o] <1 AAEREE A HETE o] vl & S FETE
T-olX AREEF 3714 FQ S oFETok 270 HEH dE o] WA ¢S W oy}, ZF 3] ‘el /ot 22 ZE3t
&F=T F Edmonton =75 A 9stalE 2% 70 o) Al =] o] bt SHatr] &-oldtthe WS Al Al
of AYAEE BTt Edmonton =72 Cronbach's shaict. whebA] =tell SRkl Qo] HaL of o] %
a= 54 3ol TS A ko, B4 F3-S AA o7t A LA FFE FUS Aoz AZHY, o] &
ghhal 3= A A QI Cronbach's o 42 B 52313t Hrh g gatA g1st7] i stESA o] RS B
Edmonton =% =773 WA dHE H7beA 7] Y&t F5 A77F B8 Aol
T 622 o} B el & o5 HolR| ggton, A &, duld EAo| ule}l Cronbach's a & T3k A3}
o] B F AMZ ThE JHE ST ujet Ay o= St B oFE 9} B F I BE WA 7 oS
WA LA =7 ket A s dth(Rolfson et al,, 2006). FrAske] thdAbe] vk SAdel S vhA] oAl kA
et B Aol = Gk B oFET o) Ui FoFET B Ao g =75 AT & g Ao AdFHT, 1y
F A B e £3lo 2 tiokslk o 98 A5k Q) o] A3} Fstol| A At A © 2 Cronbach's & 7} BEA] VEFSE
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