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Validation of PAINAD-K Scale for Nonverbal Pain Assessment in

Postanesthesia Care Unit

Hye Min, Kang

Department of Nursing, The Graduate School,
Pukyong National University

Directed by Professor Ju-Yeon, Uhm, PhD

Abstract

Purpose

Pain is called the fifth vital sign, and self-reporting by the patient is considered the
gold standard for pain evaluation. However, accurate pain assessment cannot be
performed according to self-reporting by the patient due to the patient’s altered
consciousness and changes in cognitive functions such as delirium emergence in the
post-anesthesia care unit (PACU). This exploratory study aimed to verify the
reliability and validity of the Pain Assessment in Advanced Dementia Scale-Korean
version (PAINAD-K) for assessing pain among patients who were unable to

communicate in the PACU.

Method
The study included 205 patients aged >65 years who were admitted to the PACU

following general surgery at a general hospital. Data were collected by the primary
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author and trained nurse practitioners between December 2021 and July 2022.
Internal consistency, scale stability, and inter-observer reliability were assessed. The
stability of the scale was assessed using the test-retest reliability of 91 patients who
were not administered analgesics. Sensitivity, specificity, and concurrent validity were
calculated to examine criterion validity. To test concurrent validity, a numerical rating
scale (NRS) was used for verbally communicative patients, while the Algoplus scale
was used for patients who were unable to communicate. To evaluate sensitivity and
specificity, the patients were divided according to the presence or absence of pain.
Convergent and discriminant validity were tested to evaluate the construct validity of
the PAINAD-K. The Korean version of the Critical Care Pain Observation Tool
(CPOT-K) was used for patients who were unable to communicate to test the
convergent validity of the PAINAD-K. The collected data were analyzed using
Cronbach’s a, intraclass correlation coefficient (ICC), Cohen’s kappa, spearman rank
correlation test, receiver operating characteristic (ROC) curve analysis, and repeated-

measures two-way analysis of variance (ANOVA) using SPSS 27.0.

Result

The Cronbach’s o values for the PAINAD-K were 0.784. The ICC values ranged
from 0.951 to 0.983. The weighted kappa coefficients ranged from 0.906 to 0.966.
The test-retest stability of the scale was 0.736 for verbally communicative patients
and 0.556 for patients who were unable to communicate, and the overall stability was
0.636. These results indicate good internal consistency, inter-rater reliability, and

scale stability.



ROC curves were drawn to determine cutoff points. In verbally communicative
patients, using the PAINAD-K and NRS, the cutoff was 2.5 points, and the area under
the curve (AUC) was 0.952 (sensitivity = 84.3%, specificity = 97.0%) at the baseline
pain assessment. Using the PAINAD-K and Algoplus in patients who were unable to
communicate, the cutoff was 1.5 points and the AUC was 0.995 (sensitivity = 98.4%,
specificity = 97.5%) at the baseline pain assessment, and the cutoff was 1.5 points and
the AUC was 0.952 (sensitivity = 96.4%, specificity = 93.2%) at the 30-minute
follow-up. These results demonstrate the feasibility of using the PAINAD-K in
patients in the PACU who are unable to communicate. For concurrent validity, the
correlations of the PAINAD-K with the NRS at baseline and 30-minute follow-up
were 0.817 and 0.399, respectively, in verbally communicative patients. The
correlations of the PAINAD-K with Algoplus at the baseline and 30-minute follow-up
were 0.932 and 0.882, respectively, demonstrating a high degree of correlation with
the gold standard for measuring pain level in patients in the PACU who were unable
to communicate. These results suggest the criterion validity of the PAINAD-K.

Regarding convergent validity in patients who were unable to communicate, the
correlations of the PAINAD-K with the CPOT-K at the baseline and 30-minute points
were 0.694 and 0.782, respectively, in patients with pain, and the correlations at the
baseline and 30-minute time point were 0.881 and 0.957, respectively, in patients
without pain. Repeated-measures two-way ANOVA showed discriminant validity
with a significant interaction effect between time (baseline vs. 30 minutes) and group
(with vs. without pain medication). These results support the construct validity of the

two measures in representing the same construct.

_Vi_



Conclusion

The findings of this study suggest that the PAINAD-K is a psychometrically valid
scale for assessing pain in patients in the PACU who are aged >65 years and unable to
communicate. PACU nurses should ensure optimal pain management by selecting an
appropriate pain assessment scale, depending on whether the patient is able to

communicate.

Key words: PAINAD-K, Psychometric properties, Reliability, Validity, Nonverbal

pain assessment, Delirium emergence
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%1 TH(International Association for the Study of Pain,

NVPS,

CPOT, FLACC, NPAT,

BPAT,

B

A1

ool et

ITHKim et al., 2020). CPOT(Gélinas et al., 2006):=

PBATS©] 3

JﬁNO
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o

fiie)
Jo

ALg-o]

AL el

o= s
© NG

=0

B

of el ¢

OPNES 2

7hel Wl 7
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E

Aes Az

Ze

35 vtk M el &

S

Zska Zt

e

it
N
frov!

W

ze)

N
T

Ho

o

AT 0doA 8H7MA =2

L=

=

O

=]
-

ol

<R
uy
M
ojiy
At

i

KH

==t
=

CPOTS] 413

SR

NJo

A7 A E] X (weighted

s

Byl #

5(2012)° 2] 3l

Kwak

_EH

A 85,

A

|

sife)
=]

T
L

kappa coefficient)

el
=

B %%tk ROC <Al (receiver operating characteristic curve, ROC curve)

(area under the curve,

88.6%°] 31 t}.

SolEt

=S 76.9%,

86 (p< .001)°]1o.H

AUC)

!

4 axE 9

Rz

(2018 )l A

%

Fa QIR WHEun et al, 2019), CPOT (Gélinas et al.,

S

al

:ﬂ

==

X

A1

5

=

~
fite)
Mo

i
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]

A

=

5

9

e

o

=

]

o

2]
=

=

o

=¢l FLACCS 7]
o] Z}A))

J

pas
X

12| =7} 52~.80

A
his

2 X TH(Gélinas et al., 2006; Gélinas & Johnston, 2007; Paulson-Conger et al., 2011).
NVPS (Odhner et al., 2003)3= Ao} EFAMY

AIL(Kim et al., 2020), -Fwich A

o or ¥ O~ = M 5 M N B W T o B X
Nooblp % A o7 M F o W og o ®WO®W T
S T O - R S w -
TR TR S - T - A RN <P S S
Yoo = ox 2T .o, 4w T o2 T oy
o BT R M &N X H o5 & - F g
X ~o et & my 2 o P S P ) :
T 0 o FNERYE eNg 2 e F 09§ o
¥ ow om ol E ™ 2 ¥ . 9 3
T @ L I W B . N SR
e VLB e agm® SN\ HRg k% g T
T T T S R TR P S SV I
—~ _ = S Z [5) ) )
o X oz Mg S
® oz e g oo m N 5 > g g W
B o MW mom % n° NIHM o5 £ o
LN o | wm o BoW &
cOC e pr——— e -
BT e o= oo Fmow 5T E G
L murr,_ W - S N TR B s,
o * osar Bow T2 BUZ R OE o oL o
PO T L, B < ey 2 TR
e my e, < k- =
of B X% gy oy : Z o4& T ® == 29
TN\ e T o oYY R oS M
- K Pog o= o® W B
VIR P—oT A S M e om XM
W oqn DR R s = 5 X X
W T < <R oR £ Q ) ) N T ™
o Z. —_— — n Q < MM — E_| =0
JF . ® @wm o 3z = S R R R
Ty X = o e @ & 7 = MooR =
T om N = g Wo U & :/m a X I M =
Mo o o W og § o & T koW U X
X X ¥ OB #H % ¥ 8§ wm ¢ F Mo x A W

-

R

St

[}

I = (Pereira-Morales et al., 2018), NVPS
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TH 0~ 182 55 A, 2 ~ 5E2 9v] Q= FFol U vERATH
Algoplus 9] W4 & #/3 (Kuder-Richardson 20, KR-20)=> .712, ICC+= .812%] 0.1,

ROC curve® ©]&38t WEsl Solt #4243 AUCE 904 (p< .001),

rﬂ
R
kit
el
0¢]
~J
=
i
i
krt

= 80%At TE F 3 HAAA 654 oY FAE
ggos 3 S A8l <AB A HES} Algoplus®] AFE AHES A
T A5 7+ fos @A 7E A th(Dualé et al., 2015). Algoplus®] =

AEEet Bhgiel w2019 mHEES g AETF shdEel

1o
e

FYRAT FEUATS LABAE AR MUY FEAYAER
Algoplus # &= AFg-of gt okt @ E A|ASFaL 3 TH(Aubrun et al., 2019).
FPS+ Bieri 5(1990)°] 7t HE®, oAb oAl o4 744

ZF dag Adsta, S =7l Tl ddstes dEs vhelvIES
sto), Aofg o=z JEE QI (Bieri et al, 1990; Wong & Baker, 1988),
A3 Ql(Stuppy, 1998)3F =S1(Herr et al., 1998)°A4l F&3tx E}F3 HZo)
AYA, ol AFAEL ojagel Zsd @xE diow

=
&Y

ARg-8E71

i

&t

41:
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Checklist of Nonverbal Pain Indicators (CNPI) (Feldt, 2000):= <1%] 7ol 7}

J)

i
fite)

~
ﬁo

s

0

WEE 7

gl(lohel oA 7]

S

i
!
o
<r
ok

).

o]

=
=

tH (dog V)

s

450

3

oo, gASE

|
=

3

s 0 ~ 6372

NJo

372 ~ 502 HyyEH,

L
T

E9}o) AaAl (rho)

A

Rz A

7

A AAH o ol

A=

3k

o

I

°f

AR =T

1= =
O ©

3|

X

Njo

1O ™(Lee & Song, 2016), 3

n

H

AR 8] A7

<

s

<

I ThH(Korean Society of PeriAnesthesia Nurses, 2022).

o
PN

[ai3
=

A7 Hoal

ofiy

ol

}12 2AtHEun et al., 2019).

S

}, CNPI, CPOT, PAINADS] A5 A

7}E

&

Al

CNPI, CPOTS] W&

=20 B stel]

=]

EZAMY E2l PAINAD
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PAINAD (Warden et al., 2003)= 9] 2o] AW, A7F Bt E7bssh

o] £% A% Aol Aol sbsed

fols
s
Px
G
9&
12
i
Rkl
o

153 2 vhee agmel oAl sk g% WFEE TYEt a8

Ueldth, PAINADE: =] W AZESAES| oA Qdx]EAor EBFS
A7 R & Qe FAOAl AFgo] HaEH, AR Rt e Trt
A= ATHEuUn et al., 2019). =3 Sule] w=0S 9t theFst H|do

EZANAETE 1F59S uw PAINADE AAAARow® wWe o1y}
127 B3 A9 sEG #ES HS Apolo Ak o9

7}sdtthE o] tHKwon et al, 2021). PAINADYE 7 & 9] 3} 2o A
T F AAFN e B E5E bl dist Al
steld mp qloy, oA 7 25s"ew A

A = A th(DeWaters et al., 2008). < st=1d T2 7] QoF W delA
E13AE I OSE PAINAD-KS] AlF 9l BFdE7F B 5 TH(Kwon et
al., 2021). ¥z2}7F A1 2] & (Cohen’s kappa coefficient) 7} 2 Al Feof whg} 62
~ .64% UEFSTE ROC curves ©]§3t AUCE .67 ~ .68 (p< .001), 11T E

40.0 ~ 413%, Eo|% 926%= et =9l dxE AgoA
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WAL B () .72 ~ .85, HAAIF AFHEACC)E 692 ~ 92507 SHH

Z3 o W] 3 (Biiyiikturan et al., 2018; Cantén-Habas et al., 2019; Cantén-Habas et al.,

2021), ¥ =70 AF el BFEETE YokKwon et al, 2021) =u 94

= o

#7dolM PAINAD-K®| E}g3}e] tfgh vk A7F 2 Qs

=
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1. 9%

O~
¥

1. 97 A4

H 4= Pain Assessment in Advanced Dementia Scale-Korean Version
(PAINAD-K)°| 3|54 H|dojz] FFAPP =R AqeA] Frketr] $1%

7 Egs dfold, Hme AR HYEE Pk gy

2. A7 FA 4L g

B oAFY giAarAkE 2021 12€ 139RE 20229 7€ 12971A) 1

A B EE #R1st7] $1§F Spearman rank correlations A ol
Ja3 tidAt 4 PAINADSE CPOTS] 3#Alol tigh A oA 9

correlation pH; .86= Z]-&35}(Paulson-Conger et al., 2011) pHo .60, a .05,

o

power .95 7|FC®E 397o] AFEEHIY. WIFTESE Solk Aol Qg

A Ao A 2] AUC .68 (Kwon et al., 2021), a .05, power .8 =

=
o
_>|~l_‘
ol
rir

S

712 ROC A4S §3F thAA} 47+= PAINAD A 15 399, 48 1%
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3978 © 2 A& % 2 th(Hanley & McNeil, 1982). =7 EFE3} ¥ S COSMIN
a5 ARE A B FARTES glsk] H8 HA a5 didA
TE 30 ~ 508oE, ALMAEER), THETE, WEETLE,
AR EA AFna)S gelatr] g A 5 253 50 ~ 9978
AAdstctal A A ek tH(Mokkink et al, 2010). ©]& 7| ® <dojF
OrAEo] Thed OF 1037, 27Fsd 5 102 CoE T 2059 9

Bt RARAY 1% dold gaeFel bsEhEA F3ol e

T2 Aukela} 65401 xS tF o R 1S O v (Watt et al., 2018), 1014

AT 7hsoli = RASSE  olgste]l  Wbskith RASSHGTE -

,_‘

AEEoIAY, 0d(Id2/Eh o7 tAR7E JataFo] 71edd,

1)

o|\
fio

ATV

7Vst a1, RASSH 7

O.
i
M

NRS, Algoplus®} PAINAD-KE A}&3le] &
1Id(EF)eldolAY,  RASSHST7E 278k JA)dlA 4x8E@ZH S
ol 2 A7t doj A AbAEo] E7FssHH, CPOT-K, Algoplus$h
PAINAD-KE A&-3to] &5& At

AL7|Fo2s S5 FFE = T Ae dAVIEel et A

oA, A4 npelAE) A AAWMES AR Aol n1F A7kl
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whe} vpE A 7HS A $FeF S Th(Xara et al., 2013).

TAAR thdAre] A7) tha 2 ZTh(Pereira-Morales et al., 2018).

1)
2)
3)
4)

5)

6)

A7 BHE o

=
_O‘L
=
rie
rO
52
rr
rh
rO
:L_ll
2
fol
5
L
<
off
1o,
=)
N

AojA oJAatAZEo] BIsE IS RASSHS > 12

o
N
~
&

ZH(Munk et al., 2016; Radtke et al., 2010) ¥+ RASSH T <-2~-4%
F7Fel AK(Sessler et al., 2002)
Ao oJAAFo] 7hest 1FS RASSHT7E -1 BE 002

37he A

B AT Aejde et 2.

1)
2)
3)

4)

KDSQ-C 64 olo & Q1xgof7} 2] A 5= 2H(Kim et al., 2002)

A AIZE 30 "] 240 F 991 AR(Xara et al., 2013)
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2) PAINAD-K
PAINAD-K+ Warden 5(2003)°] 2o IAY, #A7tR 7t E7bss

e BF RS AYSI) A8 ART 9l EFAIETE Kwon

H
2
il
=3
192
ol
¥
5
kr
-
rlr
folr
o
%%
AC)
pL
e
M
ke
o
2
__&‘
=]
oo

S(021)°] 3+

B orhge] QYR s7hA BF WEE FAEC] Uk BAE 5B B

r
i

ol
=L

7 s A oA #EE e dd 0 ~ 2802 543
THALE 10802 48019 Aes 9v] U= 550 oS YERATh
PAIAD-K®] A1 %E8 BFEE Kwon S(2021)° 98] Has vt

Tz 2F7E A1 2] 5 (Cohen’s kappa coefficient)= ¥z Al Feof w2} 62 ~ 642

e

T E A TE ROC curves ©] 43 AUCE .67 ~ .68 (p< .001), W= 40.0 ~
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3)

(2012)°l] 9]

=14
(<]

2} BHEdEE Kwak

R

CPOT9]

o H.
] =

il

=

ol

—_—

ojm

VS

d

1 2] &= (weighted kappa coefficient)©= ¢!

.860

1
T

880 % HIETE ROC curve? AUC

ey
T

203

|

o

ol

.81,

Nfo

= 76.9%, 59| X+ 88.6%%1 T}

Fd

|

(p<.001), ©

5) NRS

el
NJo

= &8 A lti(Schiavenato & Craig, 2010).

=
L.

2 by 2 e

T

Njo

CH(Swarm et al., 2010).

&

o

6) KDSQ-C

(2002)°] QUAZHE 7]

=N
[e)

— Kim

KDSQ-C

7}

&

)

—
o

™
o

= 1570

T

S

el 0 ~ 29do= B}

ol

§}

571 = o

o]

37}

AFgol
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715 ell
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AL 30802 67
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F7HAQ AAF 228 4 2tk ROC curvel] AUCE .889, WIZFEE 79%,

7) RASS

RASS+= Sessler &(2002)0] #2to] x4 2 74 A=E F7lst7]
S8 NSk =2 (Barr et al., 2013), Abgo] 7hebetal A £ kRS
AHEEte] A ] WY A HrME SR E NEE oh(Sessler et al.,
2002). °] =7+ 108 HEZ 49A9 Bt EE 5+l ~ +4), 1449
F20), 5949 A(-1-5)oxE  FAHCE  RASSS  ICCE 948
~ .956°| o Sedation-agitaion scale @—)F(r: I8, p< .001)9} Ramsay sedation
scale (= -.78 p< .001) 2 Glasgow coma scale 5 (7=0.79 p< .001)A}°] 2]

A AdaA R gaAgel dsEHAT
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2013) 4 FAEIEE FUME, TAEE R

ST N BgsE S99 WA 9B, B54, PN e T8se

rlr
¥
o
i
ofl
kit
o
r’l
g
i
oft
kit
i

3 718} th(Boateng et al., 2018).

1) PAINAD 9 AlF% HF

@ W4 L (internal consistency)

WALdAAE LS HES d3AAS UEi= Cronbach’s af] 3FrO=

@ TAAZE Al 2] E(interrater reliability)

-

z2 21 7

& SAATE dA=AE FARlE]
A3 =53 A4BAIS(1CC), Cohen’s kappas &3l =743+ tH(Nunnally
& Bernstein, 1994). Cohen’s kappai= 7}& 7} (weighted kappa)Es &3l

=489t 7t I 5 A8 7% Jl3k(linear weighted kappa)

AE MAHEY] AAEE FAS7] Slske] AREsii o, ofxf

r
i

7V%  7F3k(quadratic weighted kappa)i= IZALF 571 o]AFe] W9
AR =2 AAtelr] 98] #8619 th(Parker et al, 2013). # A7xFs}

HEATAL S F AR QAT BT Ogow 8 g

¢

s5EOIY EE HEx BEE 34 A, 9 308 T o=

rlr
2
off
2
i
2

¢
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30 F 2zl HA SAskAd. 54 A A7 HEATAs
SHAow S48
@ <FdA A F Z(stability reliability)

g AlFEE ARl Al Ayrr ded S

Prrstnt. ABAeN AFAG Fol WA e BAWS vhyo=

A d4d 57 oid, IEA A 308 F FTSAE AFE
57431 2™ Spearman rank correlations  ©]&3slo] AT IAE

4

729 519 th(Raykov & Marcoulides, 2011)

H‘I

2) PAINAD %9 BlEE A5

deh el 5ol = (EFol

o

= A= TFo] Qv #h)i= ROC curve® AUCES ©]-8-351o]
=2 3+ th(Greiner et al., 2000). 7 =7-2] cut-off point, WH S, 50]%
FHASE, FHAdSEE A4 YgAatAEol Jted a7 AT
NRS®}  PAINAD-KZF A5 ol&dsiglon, <ojz  oAtAEo]l

E7ls3 89 A% Algoplus®t PAINAD-KZF H4E o] &350
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@ &A1 EFdE(concurrent validity)

A BEEE BPsstud s SYETS B

il
oft
ol

HAZFHS A A= 7}k 21 © 2 (Raykov & Marcoulides,
2011), Spearman rank correlations ©]-8-3fo] #A3Ath §A Bl L&

Ao]d oAliFo] 7led 15 A NRSQ PAINAD-KZF A9

B, Aol

1o
>
P~
offt
o
e
)
ojr
&
[
sl
1o

749 Algoplus 2}

[ o)
& d)
)
i
offt
Ol
e,
),
HE
2
ol
o
38
5

PAINAD-K7F A 59] 4
@ 9 E}IE(convergent validity)

Y BYEE AT SFsad e FAEQ Mol

HE EEEE AT AHed = A5 e NS
THE = A5E S48 4 S Z(Boateng et al., 2018), repeated-measures
2 X 2 ANOVAE o]g3le] ®Asdet. I gdhs o3
Aol Thedt OF F &%l e A

5% olu)¥} 30% ¥ NRS A5 WgtE, 0] e A5 AeA 7o
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A3 Fo] 308 & NRS d4+ W
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ol
ol
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Py
@
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@
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e
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o1x oalaBo] BAsH 1F F B30 b A9 HEA Az

AP (A 58 olu)I} 30% & PAINAD-K &

¥
2
tob
i
oft
ol\
o
r

A A Fol A Fo 307 $o A5 wistE 4383 H(Chou

et al., 2016).
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Tablel. Description of reliability and validity methods

Communicative patients (n= 103) Non-communicative patients (n= 102)
Objective Measures Analysis
Without pain With Pain Without pain With Pain
(PAINAD-K <4,n=53) (PAINAD-K>4,n=50) (PAINAD-K <4,n=51) (PAINAD-K >4, n=51)
Internal consistency None Cronbach a © © © ©
R Equivalence ICC
Reliabilit o N
Y (Interrater reliability) one Cohen’s kappa © © © ©
Stability Spearman rank
. N .
(30min test-retest) one correlation © ©
o NRS ROC © O
Sensitivity
Specificity
Algoplus ROC © ©
Criterion S )
o pearman ra
validity Concurrent validity NRS correlatiort © ©)
(Comparison with
gold standard) Algoplus Spearman rank © ©
correlation
.o Spearman rank
Convergent validity COPT-K i ©) ©)
correlation
Construct
validity Changes Repeated- _ .
Discriminant validity ~ between measures Cogrol EXpeémem Cogml EXpeémem
pre-post ANOVA

PAINAD-K = Korean version of the pain assessment in advanced dementia scale; ICC = intraclass correlation coefficient; ROC = receiver operating characteristic curve; NRS = numerical rating scale; Algoplus =
acute pain-behavior scale for older person with inability to communicate; COPT-K= critical care pain observation tool-Korean; ANOVA = analysis of variance
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PAINAD-KS] &R AFEE A7) 98] ICC, Cohen’s

PAINAD-K® Al EHYEE HS55H7]  $18]  Spearman rank
correlations ©]-8§-3t0] A A& Tt
PAINAD-K® % EYEE HSsH7] 3  Spearman rank
correlations ©|-§3to] AF#TA A& Tt
PAINAD-K®| ¥ Bl EE HZ3H7] $3) repeated-measures 2 X 2

ANOVA S AF&313 )
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4% AHE ARG AdES 97 1037(50.2%), oA

ol

10278 (49.8%) .= 3 n] & Aol&= Gt AHL 65AFEH §TA=
A 73AG T 70tH7F 959 (46.3%) 0.2 7H wkar, 60t 748(36.1%),

80T 369(17.6%) ol Atk thdAe] Awkd 54L& <Table 2>3F 7t}

Table 2. Demographic characteristics

(N=205)

Characteristics Categories n % Mean+SD
Gender Male 103 50.2
Female 102 49.8

Age (years) 65~69 74 36.1 72.96+6.15
70~79 95 46.3
>80 36 17.6
Marital Status Married 165 80.5
Divorced or widowed 40 19.5
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6178(29.8%), %1 F& 257 (12.2%), T+ T+ 178(8.3%),

)
0
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98 (4.4%), 71EF T4 15(0.5%) oItk 7
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Ahge

)
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]

A~ O~
F=go

10275 (49.8%),

Ahgre

s

R

T
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o

o

X

10578 (51.2%) °.

RASS

=

=

073 0]

L

Charlson comorbidity index

T

k)
il

(RASS > 1 =+ -2 ~ -4)7} 1027

EE!

9

(RASS = -1 T+ 0)7F 1038(50.3%)

§j6

]

11478 (55.6%)°] ) o™, wnjok

==

=

)

r

A}

<

o
Fentanyl ¥} Pethidine®] $1t}. 2] 2] 4 E)

T

of %= KDSQ-CZ

to] XFAZE Fol¥ A9 81 (39.5%) 2 7
1A

<]

foig
“

57 0] 66"8(32.2%)C. %2 7} wokt),
A, AolA GJataEo] Ths
Rom, dojx oA}

hya
-

& PHEAAIE 50 ~ 240

@
<+

(49.7%)°1 Ut} Ao

Ad L& <Table 3>3} 7t}
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Table 3. Disease-related characteristics of the participants

(N=205)
Characteristics Categories ot %
Mean+SD

Types of operation Hepato-Biliary-Pancreatic 92 449
Colon 61 29.8
Stomach 25 12.2

Breast 17 8.3

Thyroid 9 4.4

Adrenal gland | 0.5
Operation history Yes 102 49.8
No 103 50.2
KDSQ-C score 0 105 51.2
1 40 19.5
2 27 13.2

3 18 8.8

4 11 5.4

5 4 2.0
Charlson <2 28 13.7
comorbidity index 3 24 11.7
4 36 17.6
5 66 32.2
6 32 15.6

>7 19 9.3
Types of Yes 114 55.6
pain medication Opioidsf 81 39.5
Non-opioids 33 16.1
No 91 44.4
RASS Communicative patients 103 50.3
Non-communicative patients 102 49.7

Anesthesia time (min)

143.66+63.91

KDSQ-C = Korean dementia screening questionnaire; RASS = richmond agitation-sedation scale

 Opioid only, opioid with NSAIDs, opioid with other analgesics or opioid with antipyretics
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3. AR AF
1) PAINAD-K %9 WA LAY A
PAINAD-K®] Cronbach’s o= .784%1t}. CPOT-K2] Cronbach’s ai= .867,

Algoplus®] Cronbach’s a (KR-20)= .759%1 .

2) PAINAD-K # %9 #&2E A% T
PAINAD-KS] ##FA7E A& AFAs RBEATda 79
PAINAD-K H4E ICC%} Cohen’s kappa® 213ttt A A3}, Qo)
ATl Zhsdt OFY e § IEY YA 57 ol e Hx
T T4 A ICCE 981, FYHEE T 746, ATH 974,

=24 941, AAEEA 940, v SHFE 8772 YEMET 3| EA

ot

AA 30% F TE AEA Fo 308 F ICCE 957, FUHEEE T F
1.000, ¥ 937, dEEALS 945, AAEA 950, v9
HY %= 7792 YEFSTE o] T1F A 9] quadratic weighted kappas ©] -3t
AAARN dAEE Fe F A A sE oY EE HE FF

R

TAAE 962, FEA YA 308 &

kA
rlr

HAEA  Fof 30

S 1= 9170131, & linear weighted kappai= = $ 3&H4A YA 57

oY EE HEx BF FA A 593 ~ 943, 3|EA 9l 308 F =
AEA Fo] 30&0] .635~1.0002.F }E}RE

T Hx EF $4 A ICCE 983, QoM EE 55 883, ATy 902,
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Table 4. Inter-rater reliability of PAINAD-K

(N=205)

ICC (95% CI)

Cohen’s kappa (with linear weights, 95% CI)

Communicative patients

Non-communicative patients

Communicative patients

Non-communicative patients

. (n=103) (n=102) (n=103) (n=102)
Categories
P
; 30-minut : 30-minut . 30-minut : 30-minut
Baseline minute Baseline it Baseline minute Baseline fminute
follow-up follow-up follow-up follow-up
Breathing 746 1.000 .883 .686 < 001 593 1.000 .788 520
(.625~.828)  (1.000~1.000) (.826~.921)  (.535~.788) (337 ~.848)  (1.000~1.000) (.626~.951)  (.151 ~.888)
Negative vocalization 974 .937 .902 .868 < 001 .943 .880 .786 .755
(.961 ~ .982) (907 ~.957)  (.855~.934)  (.801~.912) (882~1.000) (.788~.973)  (.674~.898)  (.631 ~.880)
Facial expression 941 .945 .954 .897 < 001 .839 .889 .862 .796
(.913 ~ .960) (919~.963)  (.933~.969)  (.847 ~.930) (757~.921)  (.805~.974)  (.790~.934)  (.679~.913)
Body language 940 .950 .929 .852 < 001 .875 .904 .840 .740
(.912 ~ .960) (926~ .966)  (.893~.953) - (.780 ~.900) (787 ~.964)  (.718~1.000)  (.748~.931)  (.393 ~ 1.000)
Consolability 877 779 .938 .928 < 001 .769 .635 .846 .864
(816 ~.917) (673 ~.850) (908 ~.958)  (.893~.951) (646 ~.892)  (.366~.904)  (.755~.937)  (.679 ~ 1.000)
Total Score 981 .957 .983 951 < 001 9627 917f .966F .9067
(.972 ~ .983) (936~.971)  (975~.988)  (.927~.967) (946 ~.979)  (.848~.986)  (.953~.980)  (.858 ~.954)

PAINAD-K = Korean version of the pain assessment in advanced dementia scale; ICC= intraclass correlation coefficient; CI = confidence interval

fquadratic weighted kappa

-44-



PAINAD-K®] <SHYA s AEAE Fof 24 &2 91949
S5 e R Hx AEEIEY 94 52 o) 30 5 PAINAD-
K° #<4E Spearman rank correlation® 2 =243}t HAAR-A A Aol A ¢

FBAATFho)yE Aol YJARARFOl Thed ZEClA 736 (p< .001),

flo

oAt Eo] EILse TIEolA 556 (p< .001), AEAS Fof wbx 9

AA 1EolA 636 (p<.001)2. 2 =7 5 3 th<Table 5>.

Table 5. Test-retest reliability of PAINAD-K

(N=91)
Categories n rho P
Communicative patients 39 736 <.001
Non-communicative patients 52 556 <.001
Total 91 .636 <.001

PAINAD-K = Korean version of the pain assessment in advanced dementia scale
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4. 3% AF
1) PAINAD-K %9 1% 4 Sol% HAF

Aoj# grtasol 7hedh Il Wi 8l 50X PAINAD-KS}

2570 MR 843%, 5ol% 97.0%AtE UA 30E F T UEA
Fol 302 ROC curvel] AUCE 7243030 cuff-off pointe= 1.5F] of A]

U E 60.0%, S5°1% 71.1%S$I Th<Figure 1, Table 6>.

Table 6. Feasibility of PAINAD-K compared to NRS

(N=103)
Categories SE SP FPR  FNR PLR NLR AUC
S % % % % )
i 0.952
Baseline 84.3 97.0 3.0 15.7 28.1 0.16 (< .001)
i 0.724
30-minute follow-up 60.0 71.1 28.9 40.0 2.1 0.56 (< 05)

PAINAD-K = Korean version of the pain assessment in advanced dementia scale; NRS = numeric rating
scale; SE = sensitivity; SP = specificity; FPR = false positive Rate; FNR = false negative rate; PLR =
positive likelihood ratio; NLR = negative likelihood ratio; AUC = area of under the curve
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Baseline

08

ATTC =952

06

Sensitivity

04

0o
0o 02 04 0E o8 1.0

1 - Specificity

30-minute follow-up

08 AUC=724

06

Sensitivity

04

0z

00
0o 02 04 08 os 1.0

1 - Specificity

Figure 1. ROC curve using PAINAD-K and NRS in communicative patients
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A4 oJAiAaFol E7Fsd w9 W E W 5o]k:+ PAINAD-
K&t Algoplus®] 5 o] &3dto] AEsAtt. = F 3J5A 44 5%

ol = HXx EF T4 Al ROC curvel] AUCE 995411, cut-off
point:= 1.57o4 WZE 98.4%, Sol% 97.5%%Att YA 308 F =
AEA Fo] 3089 ROC curve® AUCE .952%13L  cuff-off pointi

153 S 96.4%, S°l% 93.2%3 Th<Figure 2, Table 7>.

Table 7. Feasibility of PAINAD-K compared to Algoplus

(N=102)
Categories SE SP FPR FNR PLR NLR AUC
s % % % % ®)
' 0.995
Baseline 98.4 97.5 3.6 1.6 273 0.01 (< .001)
' 0.952
30-minute follow-up 96.4 93.2 6.8 2.5 14.3 0.02 (<.001)

PAINAD-K = Korean version of the pain assessment in advanced dementia scale; Algoplus = acute pain-
behavior scale for older person with inability to communicate; SE = sensitivity; SP = specificity; FPR =
false positive Rate; FNR = false negative rate; PLR = positive likelihood ratio; NLR = negative
likelihood ratio; AUC = area of under the curve
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Figure 2. ROC curve using PAINAD-K and Algoplus in non-communicative patients
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2) PAINAD-K #H %9 FA Bl E HF

PAINAD-K®] FA| BFE L dolF SJatrFol 7hedt 159 45
PAINAD-K$} NRS 7+ A5, dol7 oArtiFo] &7Fs3st 1359 4%
PAINAD-K$} Algoplus 7t 5 4=%5 Spearman rank correlation ©. 2 2] 3} Sl T,
FBATF(ho)y= Q1A ARGl Thed 1FS AS SEA YA sE
ol = HE TF &4 Al 817 (p< .001), YA 308 F T FA
Fol 30 § 399 (p< 00H)E FHEHUCE dold ortiFo] E7Hsst
OFY AE I5A g4 sE ol EE Hx TF 4 A 932

(< .001), Y4 30 F = JNEA Fo 307 F 882 (p< .001)E

Table 8. Concurrent validity of PAINAD-K

(N=205)
rho
n Scale - p
Baseline  S0-minute
follow-up
PAINAD-K
icati tient; 103 .81 3 <.001
Communicative patients & NRS 7 99
L . PAINAD-K
Non-communicative patients 102 932 .882 <.001
& Algoplus

PAINAD-K = Korean version of the pain assessment in advanced dementia scale; NRS = numerical
rating scale; Algoplus = acute pain-behavior scale for older person with inability to communicate
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3) PAINAD-KH =9 +1 B E A%
PAINAD-KS] 3 EYEE dol3 rtiFol =7lsst I15S
gdew FFol e Af, TFol ¢l A9 A7 PAINAD-KS

l

CPOT-K %+ #H4E Spearman rank correlation® =  #4]3}%]

ABAF(rho) = F50] 2l

rlr

=
I

1o

A% 3EA A 57 o]l 694

(p< .001), 302 % 782 (p< .00HE ZSAHUAY. EFo] ¢l 159 4%

o

5|54 A s5E oy 881 (p< .001), 30% F 957 (p< .001)E

=7 %] 9 Th<Table 9>.

Table 9. Convergent validity of PAINAD-K compared to CPOT-K

(N=102)
Non-communicative patients
n p
Baseline 30-minute follow-up
With pain 51 .694 782 <.001
Without pain 51 .881 957 <.001

PAINAD-K = Korean version of the pain assessment in advanced dementia scale; COPT-K= critical care
pain observation tool-Korean
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4)PAINAD-K H =9 ¥ g% HAF

PAINAD-K®] ¥ EERE T SAknEo]l 7hedt Ia2 5350
e I AEAE Fos IF F NRS g Wkl {foAol
repeated-measures 2 X 2 ANOVAE 2435ttt Adoj& oAb Fo] 7he3t

1% % NRS 33 o3tz FFo] ¢l UidA= 33%el o, JNEAE

il

of We 192 AE U n29olrh ABA QA 52 o

o,

Y

A4E 6.16£094780]%0a, HEA  Fo 308 & Hys

2.84+1.177 ©] | th<Figure 3>.

10
g
6.16
od [ & -~
3 s
W ~ . == Without pain medication
7] A - =With pain medication
14 ~
= 4 .
s, 284
-~ ~0
2 2.4 228
1]
Baseline 30-minute follow-up
Time

Figure 3. 2 X 2 Repeated measures ANOVA interaction effect in communicative

patients
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T34 7HA el YuiEEE A8 E HAHF A Greenhouse-Geisser=
ojgslel A W &HE HAAS A, A wE Zfolv}

oA THF=222.42, p< .001). WZZAE = A AEA] Fo

-

HFo] I8 7F £93% xto]7F QA THF=191.29, p< .001). 7/RA] 7+ FEI}+=
Ale- A3, 85 p< 001 (F=136.51)F AF-7Hdo] 71zt E Qic). uheba
A7 grtaEol Thed WA T IFEIEA Fol vs L&A

nliEody 7k AlZke whE W7 BAIH R 3283 ti<Table 10>,

Table 10. Discriminant validity with NRS in communicative patients

(N=95)
Mean+SD
n ! 30-minute F p
Baseline

follow-up

Without pain medication 32f 2.41+0.98 2.28+0.77
22242 <.001

With pain medication 63% 6.16£0.94 2.8441.17

NRS = numerical rating scale
fOf the 33 participants, one patient who received of medication were excluded.
Of the 70 participants, seven patients who did not receive medication were excluded.

PAINAD-KY ¥ EBPYE F <od oalafo] Brbsd 1FS

of

Zo] 9= I8Y HEAE FoJsk 1F 7+ PAINAD-K d H3)o

AJo]  repeated-measures 2 X 2 ANOVAZ #A5}¢ith  <oj&

Jo
1o

AEo] E7S3 18 F PAINAD-K 33 olstE EZo] g=

1o
>
Rl
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stgolglom, HFAE Fol A &S 68e AL A
457g0Itk. Hx TF A A AFE 524412570103 AFA Fo
30% 5 A= 1.53+0.947 ©] A Uh<Figure 4>
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Figure 4. 2 X 2 Repeated measures ANOVA interaction effect in non-communicative

patients
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|

Mo

T OE Y BF A Aolrh gltkHo)EE HEE Al
FolgE p< 001 (F=261.37)E FAF7HEo] 717 = Sleh. wheba 104
Aol Bt tidAl F IFEREA Fo ovs HEA wFo)

Zbell Alzbe] whE W37F SAA 02 1283l th<Tablel 1>,

Table 11. Discriminant validity of PAINAD-K in non-communicative patients

(N=91)
Mean+SD
n P F P
Batt lime 30- minute
follow-up
Without pain medication 461 0.72+0.75 0.67+0.67
351.65 <.001
With pain medication 45t 5.24+1.25 1.53+0.94

PAINAD-K = Korean version of the pain assessment in advanced dementia scale
fOf the 51 participants, five patients who received medication were excluded.
fOf the 51 participants, six patients who did not receive medication were excluded.
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| —
R

A€t o

9]

H
p

TH(Boateng et al., 2018; DeVellis & Thorpe, 2021; Valente, 2002).

= Z970E A Warden 5(2003)9]

o)

SERRE

A
e

<
9

81 ~ .87)%

A A4 (o=

(2019)%] Aol A1 WA

=N
o

A3}o] ™, Goebel

Aol A 2

5(2018)2]

Fry

-56-



A (o= 80)S HILS AT Ao vl thh WS FFEOIUHFry &
Elliott, 2018). ¥ 178} T3 tded 5 F 3 EAdAM ST o= .69
~810% & AFAI} fFARFAY A S TH(Guo et al., 2015).

PAINAD-K®|  #ZARb  AFEs  HIsr] fste]l  d7Aket

REAFA7E 55480z F543 F H4E ICC, Cohen’s kappa@®
At B Aol AR gatagel sbed Ee Al oE

ICCE 981, 957013, GIHEE 746 ~ 1.000°0]3t} AR E0]
E7hs3t 52 Alde wE ICCE 983, 951°0]Qa, P EE= 686

~ 9543t} ICCx 507 Wk =& SH(poor), .50 ~ .75+ X5 2] (moderate), .75

mlru

~ 902 S35 %kgood), 90 ZEIE  FFohexcellent) A AFE
vebdcta g4 e 4 AthKoo & Li, 2016). ¥ A9 ICCE olF

JAaEel ApsE G BARR 1§ RRAA O xe

SJALAF o] 7Fsd 159 Alde] ™E  quadratic  weighted
kappai= .962, 9170|131, 9 'H linear weighed kappai= .593 ~ 1.000°] %l T}
OAtiEgol  EVFsE OFe Al mE  quadratic  weighted
kappat= .966, 906013111, AW linear weighed kappal .520 ~ .864%it}.

weighted Kappa®] Aol A 0 ~ 202 <k (slight), ~ 402 o=
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7 = 9] (fair), 41 ~ .60 S5 5 2 (moderate), .61 ~ .80 73 3k(substantial), .81
o] A2 A9 &9 Sk(almost perfect) 2] U XS5 }EFATH(Landis & Koch,

AR O] A

1S

A5g Hrre)

o

1977). Cohen’s kappai= & S
9le]l A g rh(Parker et al, 2013). ¥ <04 PAINAD-KS| #ZA7H
AZEE H7el7] 93 quadratic weighted kappa #k2 A ¥ sh A X
Tl RIHHY. FEEE FASE wok oA LAl Eo]

et 153 27bs® s BT 27 S84 A B A BF, v

o
o
kil
i
2
1o,
o,
ko
aly
%
Bite
9
>,
o
ofl
ro
>
N
e

qe dAE HT 9]
A= Goebel $(2019), Kwon S(202D)3 Guo 5(2017)9 A2 xs}

AFetl. Wardon 5(2003)2] 19| 4 1i= Pearson correlation ©. % 227k

e

HRAE st on] Fe geio] tebEth A% ATe W wstol

AT WAAY AL fAAL e B FEROYT. B

kg AFEE JAEAE Fof ¥x S 1F° PAINAD-KFTE

HAA, 70 o)l Ay AR AdEdAl, 90 ol Ay vie A

AHTAZE dekar sliA e 4= Qlt(Schober et al., 2018). 104 SJAFAFO]

7Fsdt 152 736, Ao1A oA AEo]l BV 1w 556, NEAE
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Fojubx] ore AA IHFS 636°F SAHAFUTE AFATN 308 F
ArFAHARE 3 A AlFA o™, Goebel F(2019)2] AT
Ade]  wla] oA s HAARAZAN AFRETE S SAEHAARL
APAFNM = ] FHo] opd o)A FoA SAg oz 2 AFolA g
Al vuE oYk Kwon 5(2021)9] ATtelA 133 s¥el] FAHE
e YA %7} Cohen’s kappa 95= AtEHo] + 54 i I =2 dAEE

BGA, 183} soleh W9 e el AZFekedrhs 2pol7h ol

M

O

= ATelA Y

52

44 Az APAA was od ol
Japagel EbsE gl AALARAL AHET Ss60w tha
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Dear Mr. Hyemin,
Thank you for your interest in our work. Please, feel free touse PAINAD in your research
Best wishes for your work

Ladislav Volicer, MD, PhD
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Hyunzim Kim

Department of Mursing

Kyungwoon University

COrffice: +82) BA4-479-4078 Fax: +82) 54-479-4013
Cell Phone! +82) 10-4601-05039

E-mail’ soonsimykr@naver.com

Homepage: hitp:Ynursing.ikw. ac.kr
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Michael Muscat <michael.muscat@aacn.org> 2021442 228 () 2T 708 fr &
Sam, LI

K A HA - > TR0~ saE g2 7|
Kang Hye-min,

Thank you for the explanation and clarification. AACN does not own copyright for versions of the Critical-Care Observation Tool (CPOT) in other languages. If you would like to use the version
that was published in Korean in the Journal of the Korean Academy of Nursing, you would need to contact staff at that publication directly. The CPOT has been translated into many languages,
but AACN only owns copyright for the English-language version published in our journal American Journal of Critical Care (AJCC)in 2006.

If, however, you needed to use the version in English or to do your own translation from that version, we might be in a position to grant permission for such reuse(s).
I hope what I'm saying makes sense and that I'm understanding you correctly. Please let me know if you need anything else. Best of luck!

Michael Muscat

Publishing Manager, American Association of Critical-Care Nurses (AACN)
27071 Aliso Creek Road, Aliso Viejo, CA 92656

(949) 433-0227 cell « (800) 394-5995, X533 « (949) 268-7594 direct
michael. muscat@aacn.org

www.aacnjournals.org
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Heeyoung Oh, BN, PhD

Professor. College of Nursing, Graduate School of Nursing, Eulji University
Dongil ro 712, Uijeongbu-si, Gveonggi-do, 11759, South Korea

Tel: +82-31-951-3867, Fax: +82-31-931-3916 , Mobile: +82-10-2345-5238
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patrice rat <patrice-rat@orange.fr>
LIoiA -

¥ ZYA0 v > TR0 v vasHmY w7

Merci beaucoup pour toutes ces informations

A%

20219 72 182 (2) 2= 840

Je vous souhaite de pouvoir mener sans encombre cette trés belle étude et nous sommes fiers que vous ayez choisi notre échelle pour celle-ci

Je me réjouis et suis impatient par avance du résultat que votre travail ne manquera pas de produire.

Bien entendu je resteral @ votre entiére disposifion au cas ou vous auriez d'autres questionnements: surtout n'hésitez pas |
Dans l'attente

Bien ccordialement
Dr Patrice Rat
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