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AwbE 7E 27079 (79.3%) 0.2 7H =ko | IMA(Laryngeal mask airway) #21wkE 7f
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ow ‘FERAE A 6,02774(7.51%), ‘sedation ¥ 13 4,
(5.75%), 3ES AT 4,9327(6.15%), ‘52 AT 4,06071(5.06%) SO =
]_

TS 07 e EFS U <Appendix 4> A AT},

31



Table 1. General characteristics of patients in PACU

(M=3,412)
Categories General characteristics n(%)
Male 1,503 (44.1)
Sex
Female 1,909 (55.9)
<7 284 (8.3)
Age 8~18 197 (5.7)
19~59 1,780 (52.2)
=60 1,154 (33.8)
General surgerys* 932 (27.3)
Obstetrics and gynecology 411 (12.0)
Orthopedics 347 (10.2)
Urology 303 (8.9)
Pediatrics surgery* 289 (8.5)
Surgical Neurosurgery 274 (8.0)
Otorhinolaryngology 252 (7.4)
depar tment Ophthalmology 203 (5.9)
Oral and Maxillofacial Surgery 134 (3.9)
Thoracic Surgery 122 (3.6)
Plastic Surgery 110(3.2)
Cardiovascular Surgery 23(0.7)
Others 12 (0.4)
Elective 3,251 (95.3)
Schedule Emergency 161 (4.7)
1 651(19.1)
' 2 1,975 (57.9)
A 3 769 (22.5)
4 17 (0.5)
Circle with Endotracheal tube 2,707 (79.3)
Circle with Larygeal mask airway 555 (16.3)
Type of Anesthesia Circle with Mask 3(0.1)
MAC-awakex 14 (0.4)
Spinal Anesthesia 133 (3.9)
<lhr 659 (19.3)
Anesthesia time lhr~<2hrs 1,322 (38.7)
2hrs~<3hrs 746 (21.8)
>3hrs 685 (20.0)
<30min 1,900 (55.7)
Recovery time 31min~<lhr 1,306 (38.3)
lhr~<1.5hr 168 (4.9)
>1.5hr 38(1.1)

*General surgery:Colorectal surgery, Gastrointestinal surgery, Hepatopancreatobiliary surgery, Thyroid &
Endocrine surgery, Transplantation surgery

*Pediatrics surgery: Pediatric general surgery, Pediatric urology surgery, Pediatric neurosurgery, Pediatric
orthpedics

*ASA: American society of anesthisiologists physical status score

*MAC-awake:Minium alveolar concentration anesthetic that inhibits responses to command in half of patients.
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(100%)°1# WA RUE P2 3548 G55 BaAshs F2AE 918 (90%) ©] AT

3 HA AFEse] AWy EAL Table 294 b, tidxke] A4H-E o x 109 (100%)
ojglom  uoli= Hyk 43.9401H, 30~494 o] 79 (70%) o2 Bokth. ¥ AA}
7F 107 (100%) 019, wFHARUEE 959 354 55 Wdste S5-I Ert o
(90%) = 7F¢ @i, A9E FEAF 598 (50%), H AT AF 5 (50%) el AT, F 4
SRS Hat 20 270 geldar, 20 o)de] 69 (60%)olH, BEA 2N

S Ht 17901, 10~193 ©]sl7} 69 (60%) 0.7 Fokow thS Table 29F Zt}.

Table 2. General characteristics of nursing experts

(M= 10)
Categories Characteristics n %)

Gender Female 10 (100.0)

30~49 7 (70.0)
Age

>50 3 (30.0)
Highest Education level  Master degree 10 (100.0)

Anesthesia monitoring and PACU 9 (90.0)
Type of work

PACU 1(10.0)

Management nurse 5 (50.0)
Status

Nurse 5(50.0)

. . 10~19 4 (40.0)

Working experience

>20 6 (60.0)
Working experience 10~19 6 (60.0)
in PACU >20 4 (40.0)
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Table 3. General characteristics of patients

(M=497)
Categories Characteristics n(%)
Gonder Male 200 (40.2)
Female 297 (59.8)
<7 33 (6.6)
Age 8=18 21(4.2)
19<59 274 (55.1)
>60 169 (34.0)
Obstetric and gynecology 73 (14.7)
Thyroid & Endocrine surgery 51 (10.3)
Urology 51 (10.3)
Orthopedics 51 (10.3)
el e
Pediatric surgery 39 (7.9)
Neurosurgery 37 (7.4)
Breast Surgey 24 (4.8)
izgiifiént Iiilr)zzfgancreatobi liary 94 (4.8)
Cardiothoracic surgery 23 (4.6)
Colorectal surgery 22 (4.4)
Plastic surgery 18 (3.6)
Maillofacial surgery 18 (3.6)
Gastrointestinal surgery 15 (3.0)
Transplantation surgery 5(1.0)
Radiation oncology 5(1.0)
Cardiovascular surgery 1(0.2)

38



Table 4. Clinical characteristics of patients

(NE497)
Categories Characteristics n(%) MESD F(p)
1 50 (10.1)
2 333 (67.0)
ASA score 3 113 (22.7)
4 1(0.2)
Endotracheal tube 395 (79.5)
Anesthesia method LMA 81 (16.3)
Spinal A 21 (4.2)
. Sevof lurane 345 (69.4)
;ﬁgg%ﬁé%?ﬁs Desflurane. 98 (19.7)
No inhalation 54 (10.9)
Propofol 450 (90.5)
Intravenous No anesthetics 27 (5.4)
anesthetics Remimazolam 16 (3.2)
Pentothal sodium 4 (0.8)
Patient controlled PCA 221 (44.5)
analgesia None 276 (55.5)
0? 298 (59.9) 00
1~<500" 163 (32.8) 30.48 £112.41 1934 40
Blood loss(ml) 500~<1000¢ 27 (5.4) 631.48 £120.21  (<.001:%x)
>1000° 9 (1.8) 1950 +622.49 ~ a<b<e<dt
497 (100.0) 112.41 +£307.85
0* 485 (97.6) 00 19565
. 1~<500° 6 (1.2) 277.5 £72.65 :
Transfusion(nl) =>500° 6 (1.2) 666.67 +175.50 i;‘g‘ii’}*)
497 (100.0) 11.40 £80.88
<60? 184 (37.0) 36.21 £14.47
60~<120° 142 (28.6) 85.00 +15.86 660.83
Surgical time(min) 120~<180°¢ 101 (20.3) 146.32 +£16.52 (<.001#x)
> 180° 70 (14.1) 276.20 £99.45  a<b<c<d§
497 (100.0) 106.33 £89.06
<60* 90 (18.1) 42.49 £10.83
60~<120" 189 (38.0) 85.02 +16.49 439 .49
Anesthesia time(min) 120~<180° 91 (18.3) 151.34 +18.79 (<.0015:)
>180¢ 127 (25.6) 266.77 +£97.78 ~ a<b<e<d§
497 (100.0) 135.9 £98.06
30~<60? 238 (47.9) 30.00 £0.00
60~<90" 214 (43.1) 41.37 +6.27 1573.88
Recovery time(min) 90~<120° 32 (6.4) 68.66 £8.57  (<.001)
>120¢ 13 (2.6) 99 08 +g.11  reesdt
497 (100.0) 39.19 £14.68

ASA: American Society of anesthesiologists, LMA: Laryngeal mask airway
PCA: Patient controlled analgesia, T :Dunnett T3, §:scheffe
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2) 4utd A4 wE FAREFAAY FG Zo| 4

B odToll A et 35 SAEFAA] 5ok ddA odat
of I =S #HSe3lth(Table 5).

vk etk AAE(ASA) S B 33w (78.26%24.12)0] 17
(67.52+17.97)3% 27 w(71.44£22.33) Bt} SAA O frolatAl Fokow (p=.005),

S HTE(84.31£30.90)0] A F5E(71.95£21.94) B} AR FoldA =

1o
|
o,
filo
R
=
ol

M

R

(p=.009), PCA Z-&++(81.08422.96)°] PCA W& &(65.78+19.79) KWt} EA 2o
FroshAl = ArH(p<.001).

8] §lv +(67.26£19.84)F 500ml )R #(77.29+21.85)H.t} 500~1000ml
(91.98+16.30), 1000ml ©]4F <*(106.86+48.03)0] EAZH oz fFoatA =l
(p<.001), FdFE ZFdo] gl (71.86£22.05)Kt+  1-500ml ST
(113.58+23.94)0] EAA o0& &7 HUTH(p<.001).

SRS 0% WRE F(65.56+17.41) 3 60~120% wWuF 1(69.28+20.92) KTt
120-180+ W|WF (80.39£26.01), 180+ o]’ w(86.19£23.48)°] FAX o= 9
sHAl Eokem (p<.001), wRHAIZEE 60+ W YF 71(63.63£17.15)7 120+ w9k o
(66.52+17.38) Bt} 120~180% W] Wk #(79.43+28.36), 1804 o] AF T(82.86+22.82)
o] EAHOR  HodA EFoW(p<.001), 3IEAZE  30-60% wT P
(61.75+14.83), 60~90%  wwk  *(78.31£19.85)X Tt} 90~120% v|%
(97.60+£27.06)3 120 o]A #(113.50+37.75)0] EAHo®E FoatA Esrh
(p<.001).
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Table 5. Score of Patient classification system of Postanesthesia care unit

according to clinical characteristics

(M=497)
Categories Characteristics n(%) Score MESD t/F(p)
1 50 (10.1) 67.52 £17.97
ob 333 (67.0) 71.44 £22.33 5.354
ASA 3 113 (22.7) 78.26 +24.12 (OO
44 1(0.2) 46.50 £0.00 ’
497 (100.0) 72.60 22.56
Elective® 473 (95.1) 71.95 £21.94 5 63
Schedule Emergency® 24 (4.8) 84.31 £30.90 (.009%)
497 (100.0) 72.54 £22.57 a<b
Pat ient PCA®? 221 (44.5) 81.08 £22.96 7 o6
controlled None® 276 (55.5) 65.78 £19.79  (<.001#x*)
analgesia 497 (100.0) 72.54 £22.57 b<a
0° 298 (59.9) 67.26 £19.84
1~<500° 163 (32.8) 77.99 £21.85 01 51
Blood loss(ml) 500~<1000° 27 (5.4) 91.98 £16.30  (<.001%)
>1000° 9 (1.8) 106.86 £48.03 ab<c.dT
497 (100.0) 72.60 £22.56
0° 485 (97.6) 71.86 £22.05 1250
ransfusion(al) 1~<500° 6(1.2) 113.58 £23.94  (<.001%+)
>500¢ 6(1.2) 91.33 +£18.62 a<b §
497 (100.0) 72.60 £22.56
<60° 184 (37.0) 65.56 +17.41
. 60~<120" 142 (28.6) 69.28 +20.92 21.91
surgical 120~<180° 101 (20.3) 80.39 +26.01 (001
> 180¢ 70 (14.1) 86.19 +£23.48
497 (100.0) 79.54 £22.57
<60° 90 (18.1) 63.63 £17.15
. 60~<120" 189 (38.0) 66.52 £17.38 23.75
Apesthesia 120~<180° 91 (18.3) 79.43 +28.36 (001
> 180¢ 127 (25.6) 82.86 +22.82
497 (100.0) 72.54 £22.57
30~<60° 238 (47.9) 61.75 £14.83
60~<90" 214 (43.1) 78.31 £19.85 71.68
Recovery 90~<120° 32 (6.4) 07.60 £27.06 (500
>120¢ 13 (2.6) 113.50 +37.75
497 (100.0) 79.54 £22.57

ASA: American Society of anesthesiologists physical status score

PCA: Patient controlled analgesia, #*P<.05, #*P<.001, T :Dunnett T3, § :scheffe
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238 th&3} Table 93 7o)
45,758 A 71.008 7kA o] | 22 71.257 4 111.00
111.25% ol A 227.007 ©] A TH(p<.001)(Table 6).

drs Lfshdd. 1w

o

A7AolaL, 3k

.

Table 6. Categorized score by Cluster analysis

(N=497)
Group n(%) M=+SD min max F )
I 273(55.0) 57.00+6.79 45.75 71.00
I 196(39.0) 85.39+9.34 71.25 111.00 1036.95 <.001x*=*
m 28(6.0)

134.02£26.56  111.25 227.00

*P<. 0D, *xP<. 001
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4) FAEFTAA &3 A vty £4

354 BAEFAANN FARFLERZ A9bHA 54 Table 72 o). A}
dAEe] 1ol A= Exb 96™ (48.0%), A =F 1777 (59.6%) O & oy zpto] wekow | 2
Tl A E a2t 869 (43.0%), oA 110%(37.0), 3ol e @=b 18H(9.0%), <A 10
H(3.4%) o2 FAkrro]l wokth, Yol 1ol A e 40~4941¢0] 607 (72.3%), 230l A
= 74 olsktol 237 (69.7%), 3w-olAE 74l oldhtol 7H(21.2%)E 7HE wekowH
T Hqt dololl= Aol foJg xpol= flitt.

Az A= B vaolxs 2z 3 Ul a5 ezt oA o+ Wi
WET FA A W FAEFE S-S sl 199 TP vlEe] 2
A= WAL F ST 578(100.0%), A3 4378 (84.3%), oW e1F 3} 2
H-9) 3} 3275 (80.0%), el at 1978 (79.2%), T7Fererw sy} 139 (72.2%), A<
H(61.1%), A&l 3094 (58.8%), Hlx7]13 2978 (56.9%) o7 Yebgon, 2
AE el 19 (100.0%), F5-917 148 (60.9%), 91323 993 (60.0%), ©]2)<l3} 3
(60.0%), 2oldd 93} 2278 (56.4%), 2H-Q1¥ 409 (54.8%), wiFIEe¥ 129
(54.4%), ~173 913 189 (48.7%), Fe#<l¥ 1178 (45.8%) o & YER o™, 37 o]
2193 1%(20.0%), Zol@e 93} 79 (18.0%), AL 54(13.5%), A2 29
(11.1%), 8P 58(9.8%), FeFel=2 29 (8.3%), ov|Ql+3 H F45
(5.0%), AHF-Q1¥} 3% (4.1%), ¥x=7]1¥ 19 (2.0%) =] A T}.

_

&
= oox

=
flo

44



Table 7. General characteristics by patient classes

(N=497)
I I I Total
n(%)/M+£SD n(%)/M£SD n(%)/M=£SD n(%)
Male 96 (48.0) 86 (43.0) 18 (9.0) 200 (100.0)
Sex Female 177 (59.6) 110 (37.0) 10 (3.4) 297 (100.0)
273 (100.0) 196 (100.0) 28 (100.0) 497 (100.0)
<7 3(9.D) 23 (69.7) 7 (21.2) 33 (100.0)
8~18 12 (57.1) 7 (33.3) 2(9.5) 21 (100.0)
Age 19~39 66 (61.7) 39 (36.4) 2(1.9) 107 (100.0)
40<59 108 (64.7) 53 (31.7) 6 (3.6) 167 (100.0)
=60 84 (49.7) 74 (43.8) 11 (6.5) 169 (100.0)
Radiation oncology 5 (100.0) 0 (0.0) 0 (0.0) 5 (100.0)
Thyroid surgery 43 (84.3) 8 (15.7) 0 (0) 51 (100.0)
Otorhinolaryngological /e 32 (80.0) 6 (15.0) 2 (5.0) 40 (100.0)
Breast Surgery 19 (79.2) 5 (20.8) 0 (0.0) 24 (100.0)
Maillofacial surgery 13 (72.2) 5 (27.8) 0 (0.0) 18 (100.0)
Plastic surgery 11 (61.1) 5 (27.8) 2 (11.1) 18 (100.0)
Orthopedics 30 (58.8) 16 (31.4) 5(9.8) 51 (100.0)
Urology 29 (56.9) 21 (41.2) 1(2.0) 51 (100.0)
oype of - Hepatopancreatobiliary 11 (45.8) 11 (45.8) 2 (8.3) 24 (100.0)
Colorectal surgery 10 (45.5) 12 (54.6) 0 (0.0) 22 (100.0
Obstetric and gynecology 30 (41.1) 40 (54.8) 3(4.1) 73 (100.0)
Gastrointestinal surgery 6 (40.0) 9 (60.0) 0 (0.0) 15 (100.0)
Cardiothoracic surgery 9 (39.1) 14 (60.9) 0 (0.0) 23 (100.0)
Neurosurgery 14 (37.8) 18 (48.7) 5 (13.5) 37 (100.0)
Pediatric surgerys 10 (25.6) 22 (56.4) 7 (18.0) 39 (100.0)
Transplantation surgery 1 (20.0) 3 (60.0) 1 (20.0) 5 (100.0)
Cardiovascular surgery 0 (0.0) 1 (100.0) 0 (0.0) 1 (100.0)

* Pediatric surgery: Pediatric general surgery, Pediatric orthopedics, Pediatric urology, Pediatric neurosurgery
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5) F}AEFT A ddAY A4 53

3524 FAEFAANA AR FLER UG 542 Table 87 Zrh. vl=mlH
335 AAFFASAH AN E FARF 1ol ASA 23 o+ 18878(68.9%), 2ol
ASA 27 o] 1307(66.3%), 3wollAdE ASA 2% o] 157 (53.6%) o= LrEbsoH
AAHOZ ASA 27 o] 3339 (67.0%) 22 7Hg A YEFTH(p=.080).

T 2AZAAE 1T E AZTE 2648 (96.7%), w7 99 (3.3%), 2v2 Al
3% 1849(93.9%), $waE 129(6.1%), 3ol E AF4E 259(89.3%), S+
T 3 (10.7%) 1A AA AN AL Ge 4739 (95.2%), 9T 248 (4.8%) o=
LERSTH(p=.120) .

3 FHAE 7B AAubFE o] 19 21378(78.0%), 2] 1599 (81.1%),
} l=grom LMAAMY AATFH TS 130] 579
(20.9%), 2u°] 2078 (10.2%), 3w°] 47 (14.3%) o2 13- v]&o] 7P% &9kar, 2 Fn}
Hk Aol 19to] 39 (1.1%), 2¢°] 178(8.7%), 3r°] 1% (3.6%) = 27 H|&o] 7}
=X HH(p<.001).

FAnAA F7olA Sevof luranes> 1ol A 18878 (68.9%), 27+ 1367 (69.4%), 3

37-0] 23 (82.1%) 0.2 37 H] Lo 7}

o

T 219 (75.0%) & 37o] 7F4 @ekom | Desfluranee 1ol A 659 (23.8%), 27 30
8(15.3%), 3t 3% (10.7%) = 1zto] 7P Watar, FYvHAE AMgeHA & 1F
L 1 20 (7.3%), 27 307 (15.3%), 3 47 (14.3%) &= 27to] 7Fd w3k},

Aol A FFolA Propofol 1ol A 2597 (94.9%), 27+ 1679 (85.2%), 3

2 247 (85.7%) 122, Thiopental sodium< 13 1%8(0.4%), 27 2% (1.0%), 37- 19
(3.6%), Reminazolam< 1+ 5% (1.8%), 2« 109 (5.1%), 3+ 1% (3.6%)°o. =2 Y E}%:
a1, AA A S ZE Profopolo] 4509 (90.5%) 0.2 74 wkth(p<.010).

PCA A -gof FolA] 1372 PCAZ &ro] 7778 (28.2%) ] PCAW| A8+ 1967 (71.8%) K.t}
A RaL, 292 PCAZE<to] 12678 (64.3%)¢] PCAR| A& 707 (35.7%) Ho} @kir, 3
w5 PCAA-&ro] 1878 (64.3%) ] PCAV] A& 107 (35.7%) B.ot Bokth. A4 <1 PCA
8112217 (44.5%) ©] PCAR] A&+ 2768 (55.5%) Bt} 2 Tk (p<.001).

ZEFANME EFFF flv T2 1A 2018(73.69) = =2 HEE HSW

NI
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1~500ml ]RHE 37tel| A 127 (42.9%) & 7bd ki, 500~ 1000ml ™| whelA] 3ito] 4
H(14.3%) 0.2 7H¢ wWokal, 1000ml o]t 3w 29(7.1%) 2 7Hd Wkt

B EdFo Aol 1T 41.04(£195.99)ml, 278 182.11(£370.21)ml, 3T
320.36(£482.25)ml &2 1Rt} 273} 30] BAH R o5 BAh(p<.001).

FHFAA = FEFo] gl & 1wolA 2729(99.6%) 02 M =A WAL,
1~500ml "W & 3o Al 3 (10.7%) & 7HY wokom | 500ml o] e 3ol Al 1
H(3.60)% 7 wIy. He FEFe] o= 17 3.66(£60.52)ml, 27
17.35(£96.12)ml, 3 45.18+(120.38)ml 2 1aHt} 330 EAH oz Foa/ &
UTH(p<.014).

FEAF s 60 wwkato]l 1ol Al 128 (46.9%) 2 7Hd ®otom, 60~120%
ke 1ol A 897 (32.6%) 2 7HE Wal, 120~180% v Wk 3ol A 875 (28.6%)
2 7P o, 1808 oaTelA 99 (32.1%) 2 7HE Bt B FEAgke Ao
I 81.16(£61.85)%, 132.92(£102.34)%, 165.5(£127.96) o2 1FH T 23
I 33F0] EAF R F3HA AATH(p<.001).

A 608 w]gkto] 1wtell A 659 (23.8%) 2 7 Wekow | 60~120% m Rkt

i

c

S 1ol A 1307 (47.6%) & 7 War, 120~180%F w|wkte 3ol A 87 (28.6%) 2 7F
 won, 180% ool A 147 (50.0%) = 7HF okt Bt mRHAITE Aol 19
106.59( £67.29) %, 167.27(+112.74)%, 202.21(+137.33) 202 17H Tl 233} 37
o] FAIH R fFelatA AATHp<.001).

3| B A 7S 30Ro] 1ol A 1867 (68.1%) = 74 Eetom | 31-60% muhte
ol A 179 (60.7%) 2 7H4 Bal, 60~90% wwhte 3ol A 59 (17.9%) 2 7P 2o
™, 90 ool Al 4 (14.3%) 2 Mg A Wekth. Wit &R Apol= 1
32.60(+4.54)%, 45.85(+17.23)%, 56.82(£22.93)F o7 1¢WT} 273 370 &
Aoz FolstA AATH(p<.001).

w
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Table 8. Clinical characteristics by patient classes

(N=497)
.. I I I Total X*(p)
Characteristics (n=273) (n=193) (n=28) JF(p)
n(%)/M£SD n(%)/M£SD n(%)/M+SD n(%)/M£SD
1 32 (11.7) 17 (8.7) 1(3.6) 50 (10.1)
st 2 188 (68.9) 130 (66.3) 15 (53.6) 333 (67.0) 11.09
3 52 (19.0) 49 (25.0) 12 (42.9) 113 (22.7) (.08)
4 1(0.37) 0 (0.0) 0 (0.0) 1(0.2)
Sehedule Elective 264 (96.7) 184 (93.9) 25 (89.3) 473 (95.2) 1.21
Emergency 9 (3.3) 12 (6.1) 3(10.7) 24 (4.8) (.12)
Tyve of Endotracheal 213 (78.0) 159 (81.1) 23 (82.1) 395 (79.5) 9373
ecthesia LA 57 (20.9) 20 (10.2) 4(14.3) 81.(16.3) (‘oo
Spinal 3(1.1) 17 (8.7) 1(3.6) 21 (4.2)
Inhalat ion Sevof lurane 188 (68.9) 136 (69.4) 21 (75.0) 345 (69.4) 19 55
rethotias  Desflurane 65 (23.8) 30 (15.3) 3(10.7) 98 (19.7) oD
None 20 (7.3) 30 (15.3) 4 (14.3) 54 (10.9)
Propofol 259 (94.9) 167 (85.2) 24 (85.7) 450 (90.5)
Intravenous Thiopentals 1(0.4) 2 (1.0) 1(3.6) 4 (0.8) 15.57
anesthetics  Reminazolam 5(1.8) 10 (5.1) 1(3.6) 16 (3.2) C01)
None 8 (2.9) 17 (8.7) 2(7.1) 27 (5.4)
oo PCA 77 (28.2) 126 (64.3) 18 (64.3) 221 (44.5) 64.86
None 196 (71.8) 70 (35.7) 10 (35.7) 276 (55.5) (<.001%x)
0 201 (73.6) 87 (44.4) 10 (35.7) 298 (60.0)
1-<500 69 (25.3) 82 (41.8) 12 (42.9) 163 (32.8) 20,20
113100((1 N 500~<1000 2 (0.7) 21 (10.7) 4 (14.3) 27 (5.4) (<.001#%)
osstm >1000 10.4) 6 (3.1) 2 (7.1) 9 (1.8) a<h,c T
41.04 £195.99% 182.11 +370.21° 320.36 +482.25° 112.41 +307.85
0 272 (99.6) 189 (96.4) 24 (85.7) 485 (97.6)
Transfusion  17<500 0 (0.0) 3 (1.5) 3 (10.7) 6 (1.2) (40.1248*>
(nl) >500 1(0.4) 4(2.0) 1(3.6) 6 (1.2) i<et
3.66 £60.52¢  17.35 £96.12°  45.18 +120.38° 11.40 +80.88
<60 128 (46.9) 52 (26.5) 4 (14.3) 184 (37.0)

‘ 60~<120 89 (32.6) 46 (23.5) 7 (25.0) 142 (28.6) 28 60
?g;géﬁzﬂ ) 120-<180 38 (13.9) 55 (28.1) 3 (28.6) 101 (20.3)  (<.001%+)
stmy > 150 18 (6.6) 43 (21.9) 9 (32.1) 70 (14.1) a<b,ct

81.16 +61.85% 132.92 +102.34> 165.5 £127.96° 106.3 +89.06
<60 65 (23.8) 24 (12.2) 1(3.6) 90 (18.1)
60~<120 130 (47.6) 54 (27.6) 5 (17.9) 189 (38.0) L
Anesthesia  120~<180 37 (13.6) 45 (23.0) 8 (28.6) 90 (18.1) <<3.20b213*)
length(min) g, 41 (15.0) 73 (37.2) 14 (50.0) 128 (25.8) a<h,c T
106.59 £67.29% 167.27 £112.74° 202.21 £137.33¢ 135.91 +98.06
30 186 (68.1) 50 (25.5) 2(7.1) 238 (47.9)

31 <60 87 (31.9) 110 (56.1) 17 (60.7) 214 (43.1) 92 89
ll?eco‘tf}elgx ) 60 ~<90 0 (0.0) 27 (13.8) 5 (17.9) 32 (6.4) (<.001%)
engtitmny -~ g9 0 (0.0) 9 (4.6) 4(14.3) 13 (2.6) a<h,c T

32.60 +4.54%  45.85 £17.23  56.82 £22.93  39.19 +14.68

Thiopental : Thiopental sodium, ASA: American Society of Anesthesiologists physical status score
PCA: Patient controlled analgesia, LMA: Laryngeal mask airway
#P<.05, **P<.001, T :Dunnett T3
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sl FAZFAA NS FARLFLE 5 EE FHE A Table 99 ).
G HuAtel M e 92 B #edY 21.544.34(p<.001)E0]H,
4% 24 2 2299 11.3+£3.73(p<.001), AA 2 AJ&d9 10.3+6.59(p<.001),
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Table 9. Nursing activities average time by patient classes

I® mP I
m=SD F(p)
(n=273) (n=196) (n=28)
Vital sign 96.27
1 Monitoring & 9.74 £1.17 12.71 £3.81 16.91 £8.07 11.3+£3.73 (<.001)
measur ing a<b<c T
Physical 66.30
2 assessment & 9.17 £1.39 10.90 £2.47 12.54 £2.94 10.0+2.23 (<.001#x)
Test a<b<c T
18.26
3  Comfort 3.55+0.50 3.85+0.97 4.37 £1.47 3.7+0.82 (<.001)
a<b<c t
Treatment & G
4 7.46 £4.65 13.88 £6.85 13.79 £7.31 10.3+6.59 (<.001#x)
procedure
a<b,ct
5.03
5 Respiration 2.64 £0.64 2.90 £1.58 3.34 £2.85 2.8%£1.30 (<.001#x)
a<ct
Risk 95.10
6 0.09 £0.67 1.30 £3.73 15.91 £22.52 1.5£6.79 (<.0015)
management a.b<ct
Hygiene & 16.19
7 . K 0.01+0.06 1.30 £3.72 0.89+3.14 0.6+2.52 (<.0015)
infection
a<b
25.58
8 Elimination 0.35+0.63 0.71 £0.53 0.86 £0.59 0.5%£0.61 (<.001#x)
a<bh,ct
. . 133.72
g |ledication & 1.66 +1.65 5.06+3.45  14.86+15.10  3.745.35  (<.001#%)
transfusion
a<b<c T
98.235
10 Communication 1.68+£1.71 4.39+2.93 6.89 £5.28 3.0£3.01 (<.001#x)
a<b<c t
Teaching & 65.25
11 Emotional 1.19 £2.67 5.19 £7.63 14.14 £15.33 3.5%£7.07 (<.0015)
suppor t a<b<c T
147.85
12 Discharge 19.48 £2.17 23.20 £4.08 29.54 £6.97 21.5+4.34 (<.001#x)
a<b<c T

#P<.05, *%P<.001, T :Dunnett T3
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o

0.05(p-value)ol s}, Z¥A 7t

HAo 27 A= 94T 0.05(p-value) ©]3}
o] =EE A ¢skti(Table 10). AAl 7tads &
A3}= <Appendix 16>0] A A 3FA T},

Lol el 0.05(pvalue) oI}, AAAF7E 0.4 o]ddd e

Catheter A7 59 =¥ Ae) ZHA) (.55, p<.001), Arterial catheter #|7 & <but

)~

=N (.54, p<.001), FB el ZA(Arterial, Central Venous, IV, Epidural
etc)(.48, p<.001), 9JAF 4 (.45, p<.001), FHAI7]7] BUEHE (.41, p<.001) F2
2 YEhstth. 3w CWP, ABP &H] H EUE (.64, p=.001), the] &]aL Fshsl
#H3s}71(.57, p=.001), Trendelenburg position(.57, p=.001), Syringe pump,
Infusion pump® °F&% Fo(.57, p=.001), PCA bolus®E °F%E FoJ(.56, p=.005), EMR
S A%(.55, p=.005), ABGA ZAM(.54, p=.006), FHAtellA w}
FH F &Iy, HFuH, PCA 5 AW (.54, p=.007), FAAEI Y& I L BT
(.53, p=.008 ), &% AME(.53, p=.008), Piggy bag °F& FoI(.49, p=.016), A%
r

AgH(.48,p=.019), 7A7]17] RUEHY (AAYS S, FeF, wWul F3)(.45, p=.026),

CERE SRR

i

ofN )

A WA (.43, p=.038), YA Al Syringe pump=E FE  FUAEH] &<21(0.41,

p=.045), Fh o] 311 114/ Side pad 2 -8&(-.40, p=.048)° & }E}ytT}.
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Table 10. Correlation of

nursing activity items by patient classes

Items r D Item r p Item r p Item r p

Check removal site of Check tube insertion
catheter (Arterial Compression dressing: site (Arterial, Central Communication:

g . <.0071: X .54 <.001#* , A .001== .45 <. 001#=
Central Venous, IV, 55 <.00 Arterial catheter 5 00 Venous, IV, Epidural 8 <.00 Contact Doctor 5 <.00
Epidural)

etc)
Monitor patient's 41 <.00Lxx COMPTEssion dressings o p g, Evaluate the effect of g 001 pey srate at admission .34 <.001ss
monitor v administration
Medication . . Check urine Check drain tube &
management : IV .34 <.001#+ Electronic nursing 130 <.00L#x .29 <.001#* patency: 28 <.00L#x
record output/status
bolus Foley catheter
. Check drain tube &
Pain 25 <001 Check drain tube & .24 <.001%+ patency: Chest .21 .001* Check equipment .20 .001%
patency: Hemovac
bottle/tube

Prepare & monitor . . Monitor patient's Medication
patient's monitor .34 <.001%x* Eéggﬁéonlc nursing .30 <.001#* monitor .29 <.001%* management :Syringe .29 <.001x
ABP/CVP (SP02, BP, HR, RR) pump, Infusion pump
Communication: Contact 98 < 001%+ Medication Yla.syrlnge 96 < 001%+ Nausea: Nonpharmacologic 95 < 001#x Eva¥u§te thg effect of 93 001%
Doctor pump at admission therapy administration
Mledication management: o) 1. yiscellaneous tube 92 .00z+ |ledication management:  ,y oy, Check intravenous drip o, 5,
IV bolus IV bolus status
Teaching patient Support a patient with . o . -
postoperative .22 .001* an unstable emotional .21 .002* Vital sign: Body .21 .003# Regional Anesthesia .21 .003*

procedure

state

temperature

Assess block level

*P<.05, #xP<. 001
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Items

r p Item r ) Item r p Item r p
Prepare & monitor Emergency care: Supine Emergency care: Medication
patient's monitor .64 .001* position with leg .57 .003=* . .57  .003* management: Syringe .87 .003*
. Trendelenburg position .
ABP/CVP elevation pump, Infusion pump
Medication . . Teaching patient
management : .56 .005% Eéggﬁgonlc nursing .55  .005* Treatment & Test: ABGA .54 .006* postoperative .54 .007=*
PCA bolus procedure
Delirium management: Pain(Surgical Medication management : Communication:
Protect & limit .b3  .008* site,Extra—surgical .63 .008# Pi b .49 .016% Contact {stant .48 .019%
overactivities site, Throat, Chest) 188y bag ontact assistan
Monitor patient's Pluid i Medication management : i
monitor(SPOZ,BP, HR, .45 026+ . 'l¢ managemen 43 .038% Medication via syringe .41 045+ Dbed height lower & -.40 048+

RR)

Replace fluid

pump at admission

fix/ Apply side pad

*P<.05, *+P<.001
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Table 11. Patient classification system

for Postanesthesia care unit based on nursing activities

Domain Items Criteria Score
. . ) Measur ing 3
1 Monitor patient's monitor(SP02,BP, HR, RR) - - -
Monitor patient's each monitoring 2
. . monitor " B 1
Monitoring . . . . . easuring
1 - 2 Prepare & monitor patient's monitor ABP/CVP
& measur ing each monitoring 1.5
. . 3 Body temperature 1
Vital sign ——
4 Respiration(Manual) 0.5
Consciousness 5 Assess the level of consciousness 2
Neuromuscule 6 Assess grade of muscle power 1
Regional Anesthesia 7 Assess block level 0.75
Urinary retention 8 Assess bladder retention 5
Assess skin 9 Assess skin status 1
Physical ) 10 Assess bleeding(Surgical site, Extra-surgical site) 1
2 assessment Assess bleeding - — -
& Test 11 Evaluate uterine contractility by palpation 0.75
12 12 lead EKG 13
13 ABGA 2
Treatment & Test 14 CBC/Electrolyte 3
15 X -ray 13
16 Glucose 1
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Domain Items Criteria Score
Nausea/Vomi t ing 17 Ass§s§ Nausez.i/VorTlitiI.lg _ 0.75

18 Vomiting: Maintain airway/ position change 6

19 Nausea: Nonpharmacologic therapy 0.75

3 Comfort Confort care 20  Mouth dryness/thirst 1
21  Change the comfortable position 0.75

22 Check comfort level 0.75

Pain 23 Pain(Surgical site,Extra-surgical site, Throat, Chest) 1

Check tube insertion site 24 Arterial, Central Venous, IV, Epidural, etc) each catheter 3

25 Foley catheter 1

26 Chest bottle/tube each tube 2.5

Check drain tube & 27 Nasogastric tube 1.5

Patency 28 l\élisgellaneous tube(Penrose drainage tube, Biliary drainage tube, ostomy cach tube 1

ag

29  Hemovac each tube 2.5

30 Provide sandbag on surgical site 1

Treatment 31 Compression dressing: Arterial catheter 3.5
4 procedure Bleeding prevention 32 Compression dressing: Jugular vein catheter 8.5
33 Compression dressing: Intravenous catheter each catheter 2.5

34 Check removal site of catheter(Arterial, Central Venous, IV, Epidural) each catheter 1

. 35 Check equipment(Suction machine, Negative pressure wound device etc.) each equipment 0.5

Management Equipment . .

36 Prepare equipment (Ultrasound device etc.) 3

Insertion catheter 37 Insertion intravenous catheter: Adult 10

38 Insertion intravenous catheter: Child 20

Skin care 39 Simple dressing 2

Tube insertion care 40 Prepare & assisst nasogastric tube 8.5
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Domain Ttems Criteria Score
. 41 Tap water therapy 2
gggggi% & Temperature care 42 Apply & remove forced air warming device 2
43 Provide warm blanket 1
44 Provide Oxygen 1.5
Oxygen therapy 45 Art.ificial airway insertion at admission 1.5
46 Adjust Oxygen flow rate 1.5
47  High flow therapy 5
48  Ambu- bagging/ NRB 5
Airway management 49  Intubation 11
50 Jaw trust/Head tilt/ Insert Oral/Nasal airway 8.5
Respiration Respiratory care 51 Encourage deep breathing and coughing 1
52  Remove secretion 2.5
Suction 53 Endotracheal suction 2
54  Nasopharyngeal suction 1
Extubation 55  Extubation 4
Ventilation 56  Monitor ventilation 1
57 Prepare & set up the ventilator 5
CPR 58  CPR per minuite 2
Safety envirommental 59 Bed height lower & fix/ Apply side pad 5
vi < p —
A e
management — —— - - .
Energency care 62  Supine position W%t}.l leg elevation 1.5
63 Trendelenburg position 1.5
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Domain Items Criteria Score
6 Risk Deliriun management 64 Protect & limit overactivities per minuite 1
management 65 Admit caregiver regarding hyperactivity, delirium, dementia etc. 13
Satety management 66  Apply restraints 2
. - nitar re and exchan; h ntamin rith .
;e e T Ry o e et conminated i 2
Infect ion 68  Apply Personal Protective equipment (PPE) 1.5
69  Contact Precaution: Device, Environment etc 6.5
Teaching 70  Teaching catheter-related bladder discomfort/bladder discomfort 0.5
71 Urinary catheterization: intermittent 5
Urinary care 72 Insert foley catheter 10
8 Elimination 73  Remove foley catheter 1
Bladder irrigation 74 Check fluid dripping for bladder irrigation/Empty Urine bag 1.5
Tube care 75  Check urine output/status 1
Toileting 76  Provide bedpan for urination/defication 3
77  Administer via intravenous syringe pump at admission 0.5
78  PCA state at admission 0.5
79 1V bolus 3
80  Piggy bag, 2
Tod: cat o 81 Epidural catheter, IM/SQ 2
9 fetactiiond Medication management g5 pe polus 1
83  Syringe pump, Infusion pump 4
84  Nebulizer 5
85  Complete administration 2
86  Evaluate the effect of administration 2
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Domain Items Criteria  Score

87 Check intravenous drip rate at admission 1

Fluid management 88 Adjust.intravenous dfip rate at fluid loading 2.5

89 Check intravenous drip status 2

90 Replace fluid 1.5

. 91  Transfusion status at admission 1

%ﬁgég?ﬁé?gn& 92  Transfusion side effects

93  Prepare a transfusion 10

Transfusion management 94  Check blood product & transfusion 6

95  Adjust intravenous drip rate & warming blood product at transfusion 12

96  Autotransfusion device management 1

97  Procedure or transfusion 5

98  Handover between medical staffs at admission 1

Communicat ion Communicat ion 99  Contact Doctor 5

100 Contact assistant 10

101 Teaching patient postoperative procedure 5

Teaching 102 Teaching & education caregiver 5

Teaching & 103 Mental retardation/Visual/hearing/linguistic loss patient 10
Emotional / Foreign patient by interpreter

support 104 Active listening 5

Emotional support 105 Support a patient with an unstable emotional state 1

106 Hold, soothe and stabilize the child 1

107 Evaluate postanesthesia score 1

Discharge Discharge care 108 Handover for transfer 1

109 Preparing discharge(Contact assistant for transfer, Remove 65

monitor/devices)
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Domain Items Criteria Score

110  Contact caregiver 10

111  Contact medical staff 10

112  Change patient transfers cart 5

Discharge care 113 Apply patient's monitor 3

12 Discharge 114 Apply SP0O2 2
115  Apply portable oxygen 1

116  Arrange & disinfect device 5

Record 117 Electronic.nurysing record 1

118 Upload patient’ s test result 1
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<Appendix 1> Postanesthesia nursing activity items

Nursing activity items

Reference of nursing activities in PACU

1 2 3 4 5 6 7 8 9 10
1# Monitor patient's monitor: Sp02 A\ Y \Y A\ \Y \Y A\ \Y A\
2% Monitor patient's monitor: Blood pressure \ Y \Y A\ \Y \Y A\ \Y A\
3* Monitor patient's monitor: EKG A\ \Y Y A\ \Y \Y A\ \Y A\
4% Monitor patient's monitor: Respiratory rate \ \Y \Y \ \Y A\ \Y A\
5% Prepare & monitor patient's monitor: CVP \ v v Y
6% Prepare & monitor patient's monitor: ABP A \ \ \
7% Prepare & monitor patient's monitor: CO v v \
8* Prepare & monitor patient's monitor: ETCO2 \Y v \
9% Prepare & monitor patient's monitor: PAP/PCW/RAP \ v \
10% Vital sign: Pulse A\ \Y \ \ \ \ \
11+ Vital sign: Body temperature \ \ \ \ \ \ \
12+ Vital sign: Respiration \ \ \ \
13+ Treatment & Test:12 lead EKG \ \ \
14+ Treatment & Test: ABGA A\ A \ \ v \ \ \ \
15+ Treatment & Test: Cardiac enzyme \ A A \ N \ A \ \
16% Treatment & Test: CBC/Electrolyte \ \ \ \ \ \ \ \
17+ Treatment & Test: X -ray \ \ \ \
18+ Treatment & Test: Urine test \ \ \
19« Treatment & Test: Glucose \ \ \ \ \ \ \
20% Vomiting care: Maintain airway/position change v \Y A\ A\ Y \Y
21* Assess Nausea/Vomiting A\ Y \Y A\ A\ \Y A\ \Y A\
22% Elimination: Empty urine bag at admission & discharge v \Y \Y \Y \
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Nursing activity items

Reference of nursing activities in PACU

1 2 3 4 5 6 7 8 10
23% Elimination: Empty Urine bag V A\ \Y \ \Y
24% Elimination: Provided bedpan for urination V A\ Y A\
25% Elimination: Urinary catheterization: intermittent \Y v Y \ \Y
26% Elimination: Insert a foley catheter \Y A\ \Y A\ \ \Y A\
27+ Elimination: Remove foley catheter v \
28+ Elimination: Check bladder via Irrigation fluid dripping A \ A \ \Y
29% Elimination: Provided bed pan for defecation A \ A \
30% Check urine output/status \l v v
31% Comfort care: Massage care \
32% Comfort care: Change the comfortable position \ \ \
33+ Manage environment: Bed height lower & fix \Y A\ \Y
34x Manage environment: Apply restraint \ \ \
35+ Administration: Infusion pump \ \ \ \
36+ Administration: Nebulizer N \ \ \Y \
37+ Administration: IM/SQ \ Y
38+ Administration: IV N \ N \ \ \
39+ Hygiene: Sanitary care and exchange sheet contaminated by v v v

bleeding/urination/defecation

40% Infection Control: Contact precaution V \
41% Surveillance/Consciousness: Stimulate consciousness by talking Y A\ \Y A\ v A\
42+ Surveillance/Consciousness: Assess the level of consciousness M \ M \ \ \ \
43+ Temperature care: Apply tap water massage N \ \
44 Temperature care: Apply the ice pack \ A \ \
45% Temperature care: Apply a forced air warming device N \ N \ A \
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Nursing activity items

Reference of nursing activities in PACU

1 2 3 4 5 6 7 8 9 10
46% Temperature care: Apply a warm blanket v v \Y \ \Y A\
47% Temperature care: Remove the forced air warming device v \ \Y Y
48% Surveillance: Extra-surgical bleeding \ A\ \Y \Y
49 Surveillance: Surgical site bleeding \ \ \
50% Bleeding prevention: Apply sandbag on surical site \ \
51* Pain assessment: Surgical site \ \ v Y Y Y
52% Pain assessment: Extra-surgical site \ \ v Y Y Y
53* Pain assessment: Throat \ \ \ \ \ v A\ A\
54* Pain assessment: Chest \ \ v \ \
55% Measurement and recording of intake and output \ A\ \Y \ \
56% Measurement and recording of fluid/transfusion intake and output \ \ \
57+ Surveillance: Adjust intravenous drip rate \ \ \ \Y \ \ v v \
58« Teaching: Procedure or transfusion \ \ \ \ \
59% Surveillance: Check intravenous drip status \ \ \ v \ v v \
60+ Administration: Piggy bag A\ \ A v \ \ v v \ \
61+ Fluid management: Replace fluid Y \ \ \ \ \ \ \
62+ Transfusion: Prepare a transfusion \ \ \ \ \ \ \
63* Transfusion: Check blood product & transfusion A\ A\ \Y \Y A\ A\
64 Transfusion surveillance: Transfusion side effects \ \ \ \ \ \ \
65% Transfusion surveillance: Adjust intravenous drip rate A\ A\ Y Y \Y v Y A\
66* Transfusion surveillance: Transfusion status at admission \ \ v v v \ \
67+ Administration surveillance: Administer via intravenous Syringe pump v v v v v v v v v

at admission
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Nursing activity items

Reference of nursing activities in PACU

1 2 3 4 5 6 7 8 9 10
68+ Administration surveillance: Check intravenous drip rate at admission Y \ \ \ \ \ \ v
69*% Administration management: Complete administration \ \ \ v
70% Administration management: Evaluate the effect of administration v \ \ \ \ v
71+ Tube care: Preparing & assist nasogastric tube insertion A \ \Y
72% Check tube insertion: Arterial Catheter A\ \ \ \ v v v v
73# Check tube insertion: Central Venous Catheter v \ \ v v v v v
74% Check tube insertion: Chest bottle A\ \ \ Y \ 4 v
75+ Check tube insertion: Nasogastric tube \ A \Y \Y \Y v \Y
76% Check tube insertion: Cytostomy \ N A \ \ v
77+ Check tube insertion: Baro vacuum \ v v v Y v
78+ Check tube insertion: Hemo vacuum Y Y Y v Y v
79% Check tube insertion: Bile bag \ \Y \Y \ v \
80% Check tube insertion: Miscellaneous tube v Y Y v Y Y
81% Tube care: Check drain tube patency \ \ \ \ \ \ \
82% Tube care: Check drain tube & insertion status A v v v v v
83% Check tube insertion & Patency: Check the number of drain tube insertion A\ \Y \Y v v
84* Check tube insertion & Patency: Assess foley catheter \ \ \ \ \
85% Check tube drain & equipment: Chest tube A\ Y \Y \Y \Y
86% Check tube drain & equipment: Nasogastric tube A\ Y Y Y Y
87+ Check tube drain & equipment: Negative pressure wound device A\ Y \Y
88+ Check tube insertion: Assess chest tube insertion status A\ V v \ v
89+ Insertion intravenous catheter: Adult A V v v
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Nursing activity items

Reference of nursing activities in PACU

1 2 3 4 5 6 7 8 9 10
90 Insertion intravenous catheter: Child \ \ v
91 Check tube insertion: Intravenous insertion site \ \ v \
92 Skin care: Apply compression dressing after removal of jugular vein \ \ \
93 Skin care: Dressing for skin damage Y v \Y v
94 Skin surveillance: Intravenous catheter removal site v v v
95 Skin surveillance: Arterial catheter removal site v v v Y v Y
96% Skin surveillance: Systemic skin status \ \ v v
97 Skin surveillance: Surgical site dressing N N \ \ \
98 Skin surveillance: Central Venous Pressure catheter removal site N N \
99 Skin surveillance: Assess catheter insertion site \ \ \ \
100+  Surveillance: Movement pattern v v
101+  Assessment movement: Extremities
102+  Manage safety environment: Check side rail N N \
103+ ng'ety environmental management: Apply Personal Protective equipment & v vV v v
manage the environment
104+  Safety environmental management: Arrange & disinfect device \
105+«  Safety environmental management: Contact Precaution \ \ \
106  Position change: Position in proper body alignment V \ \ \
107+  Behavior management: Protect & limit overactivities V V \ \
108+  Airway management: Extubation V V \ Y \ \
109+  Airway management: Intubation N N \ N A \ A \
110*  Airway maintain: Ambu- bagging/ NRB v v v v v v v
111 Airway management: Prepare endotracheal tube N N \ N N \ \
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Nursing activity items

Reference of nursing activities in PACU

1 2 3 4 5 6 7 8 9 10
112%  Airway management: Jaw trust manuveur/Head tilt \ \ \ \ \ \ \
113+  Airway management: Oral/Nasal airway \ \ \ \ \ \ \
114*  Oxygen therapy: Provide Oxygen \ N \ \ \ A\
115%  Oxygen therapy: Adjust Oxygen flow rate \ N \ \ A \ \
116%  Oxygen therapy: Artificial airway insertion \ N A \ \ \ A\ A\
117+  Surveillance: Monitor ventilation \ A \ \ \ \ \
118+« Prepare & set up the ventilator \ \Y \Y \ \ \Y A\
119%  Respiratory care: Remove secretion \ \Y \Y \ \
120  Respiratory care: Encourage deep breathing and coughing \ \Y v
121  Respiratory care: Assess respiratory patterns v \Y \Y \
122+«  Respiratory management: Encourage coughing \ A v \
123+«  Suction:Endotracheal suction \ \ v \ v \
124*  Suction:Nasopharyngeal suction \ \ \
125%  CPR \ \Y \ \Y \Y \
126+«  Teaching: Communicate foreign patient by interpreter \ \
127+  Teaching: Postoperative procedure \ \ \ \ \ \
128+  Teaching: caregiver \ \ \
129+ ?grgrgugéé?érll?n disorder: Mental retardation/Visual/hearing/linguistic v v v v v v
130  Emotional support: Active listening \ N N \ \ A \

Emotional rt: Visi regiver regarding hyperactivi liri

131% der?lén(t)ig, Zlgpc)?o t sit caregiver regarding hyperactivity, de um, v v v
132+  Emotional support: Support a patient with an unstable emotional state A\ \Y \Y A\ \ A\ v
133  Emotional support: Hold, soothe and stabilize the child patient A\ \Y A\ \ \ \Y A\ A\
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Nursing activity items

Reference of nursing activities in PACU

1 2 3 4 5 6 7 8 9 10
134%  Contact doctor Y v V v
135%  Discharge: Handover for transfer A\ v
136+«  Handover: Check patient ID & handover at admission A\ \Y
137«  Discharge: Patient transfers cart Y \ v v Y v
138+  Discharge: Apply patient's monitor \ \ \ \ \ \
139«  Discharge: Apply SPO2 Y \Y Y v Y v
140*%  Discharge: Remove monitor/devices \ A\ \ \Y \ \Y
141+«  Discharge: Apply portable oxygen \ \ \Y A\ \Y
142+«  Discharge: Contact medical staff \ \ \Y v
143«  Electronic nursing record \ \ \ \ \ \ \
144 Prepare & monitor patient's monitor: Peripheral nerve stimulator \
145 Nausea care: Nonpharmacologic therapy \
146 Surveillance: Grade of muscle power \ v
147 Surveillance: Regional Anesthesia side effect \ v \ v
148 Teaching: Regional Anesthesia \ v \ \
149 Assess block level(Spinal/Epidural anesthesia) \ \ A\ v
150 g;rll:rrl}tf retention care: Assess urinary retention of spinal anesthesia v v v v v
151 Urinary retention care: Assess bladder distention \ \ \ \
152 Elimination: Teaching catheter-related bladder discomfort \ A A \
153 Elimination: Teaching bladder discomfort \ \Y \Y \ \Y
154 Comfort care: Mouth dryness/thirst A\ \Y
155 Comfort care: Check comfort level v v Y
156 Manage environment: Apply side pad A\ \Y A\
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Nursing activity items

Reference of nursing activities in PACU

1 2 3 4 5 6 7 8 9 10
157 Administration preparing: Epidural catheter \Y v \Y \Y \Y
158 Administration: PCA bolus \ \ A A \
159 Temperature care: Shivering by hypothermia N \ A \
160 Temperature care: Check skin temperature \ \
161 Bleeding prevention: Evaluate uterine contractility by palpation \
162 Administration surveillance: PCA A \ \ \ v v v
163 Transfusion: Autotransfusion device management \ v v Y
164 Skin surveillance: Epidural catheter removal site \Y \ \ \Y
165 gﬁégt}iggglllance. Assess skin site of treatment or regional v v v v
166 Assessment movement: Shivering
167 Position change: Supine position with leg elevation \
168 Position change: Trendelenburg position \ \
169 Airway management: Cricothyrotomy \ \ \
170 Eﬁzgiratory management : Assess feeling pressure on the patient's v
171 Contact caregiver N \ \ \
172  Emotional support: Explain to the caregiver of patient stay length \ \ A
173 Discharge: Contact assistant \ \ \ A

CVP: Central venous pressure
ABP:Arterial blood pressure

C0: Cardiac output

PAP: Pulmonary arterial pressure

PCW: Pulmonary capillary wedge pressure
RAP:Right artrial pressure

#1~143 : Common nursing activities among PACU, General ward, and Intensive Care unit
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<Appendix 2> Reference lists of nursing activities in PACU

Publicati .
No Authors Title
on year
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s Kiekkas p, et 2005 Nursing activities and use of time in the
al. postanesthesia care unit.
Validation of the core elements of
6 Rauta S, et al. 2013 ] ) )
perioperative nursing.
7 Halpap E. 2016 Staff developed PACU acuity scoring grid.
Development and validation of an instrument
4 Idoffson A, et 2090 to measure nursing workload in the
al. postanaesthesia care unit: An observational
study.
American Society of PeriAnesthesia Nurses.
9 Jennifer, et 2016 Perianesthesia nursing standards, practice
al. recommendations, and interpretive
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10 Odom-Forren J. 2017

Care Approach.
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<Appendix 3> Reference lists of common nursing activities among PACU, ward, and

critical care unit
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<Appendix 4> Electric nursing records and frequency in PACU

(ME3412)
Nursing activity items n (%)
1 Assess consciousness level 9656 12.04
2 Assess surgical site 6027 7.51
3 Assess sedation 4611 5.75
4 Manage environment 4932 6.15
5 Assess pain 4060 5.06
6  Assess skin status 3754 4.68
7 Assess respiratory status 3492 4.35
8 Discharge: Handover 3412 4.25
9  Admission: Handover 3412 4.25
10 Monitor patient’ s monitor 3295 4.11
11  Evaluate Post Anesthesia Recovery Score 3223 4.02
12 Provide oxygen 3026 3.77
13 Monitor Grade of Muscle power 2836 3.54
14  Encourage deep breathing & cough 2653 3.31
15 Provide Warm blanket 2356 2.94
16 Check PCA operation/dose 2212 2.76
17 Providing room air 1795 2.24
18 Monitor SP02 1630 2.03
19 Contact Doctor 1620 2.02
20  Assess drainage tube 1481 1.85
21 Assess foley catheter 1207 1.50
22 Check the patency of the catheter 1061 1.32
23 Remove the catheter (arterial,Vein, CVP) 1038 1.29
24 Administrater a medication IV 739 0.92
25  Monitor movement 505 0.63
26 Assess block level (Motor/sense/circulation) 486 0.61
27  Check blood pressure 448 0.56
28  Discharge: Caregiver 432 0.54
29  Apply a Forced air warming device 362 0.45
30  Assess movement pattern 341 0.43
31 Explain postoperative care 332 0.41
32  Monitor medication effect 299 0.37
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Nursing activity items n (%)
33  Applying side pad 289 0.36
34  Check temperature 255 0.32
35  Cooperation 251 0.31
36  Admission: Caregiver stay in PACU 251 0.31
37  Discharge: apply oxygen 209 0.26
38  Palpation of Uterus 192 0.24
39 Provide emotional support 179 0.22
40  Assess administrative state 151 0.19
41  Checking the dressing status at the catheter 135 0.17
42 Discharge: Medical staff 125 0.16
43 Assess bleeding 113 0.14
44  Monitor Nausea/vomiting 109 0.14
45 Provide Water spray 95 0.12
46 Assess oral status: mouth dryness 96 0.12
47  Nonpharmacologic nursing care: Deep breathing 93 0.12
48  Assess nasogastric tube 76 0.09
49  Discharge: Monitor Patient’ s monitor 65 0.08
50 Explain postanesthesia management 63 0.08
51 Adjust the medication drip rate 63 0.08
52 Explain Catheter related bladder discomfort 61 0.08
53  Monitor 12 lead EKG 50 0.06
54  Monitor Intravenous infusion/syringe pump or dripping 36 0.04
55  Explain PCA 35 0.04
56 Replace fluid 34 0.04
57 Blood sampling : ABG 31 0.04
58 Adjust Intravenous infusion/syringe pump or dripping 29 0.04
59  Bladder irrigation via fluid dripping 29 0.04
60 Explain postanesthesia: Regional Anesthesia 27 0.03
61  Surveillance movement : Agitation 23 0.03
62  Provide bed pan 15 0.02
63  Monitor Vomiting status 14 0.02
64  Monitor EKG 13 0.02
65 Insertion intravenous line 13 0.02
66  Suction nasal & oral cavity 13 0.02
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Nursing activity items n (%)
67  Assessing hyperthermia: shivering 13 0.02
68  Administer via intravenous syringe pump 12 0.01
69 Loading fluid 11 0.01
70 Blood sampling (POCT): glucose 11 0.01
71  Monitor skin(except op site) 10 0.01
72 Assess transfusion side effect 10 0.01
73  Maintain Airway : Head tilt-chin lift/Jaw thrust 10 0.01
74  Assess movement : Shivering 10 0.01
75 Hemostatic care 9 0.01
76  Monitor invasive arterial blood pressure 8 0.01
77  Maintain Airway : turning head sideways for vomiting 8 0.01
78  Start transfusion 6 0.01
79  Simple dressing 6 0.01
80  Provid sand bag 6 0.01
81  Assesss Pain : Except incision site 6 0.01
82  Discharge @ monitoring SPO2 6 0.01
83  Maintain postoperative position 6 0.01
84  Provide tap water massage 5 0.01
85  Assess bladder distention 5 0.01
86  Provide bed pan: urine 5 0.01
87  Chest pain 5 0.01
88  Admission: blood transfusion 4 0.00
89 NRB bagging 4 0.00
90 Insertion foley catheter 4 0.00
91 Urination 4 0.00
92  Explanation caregiver 4 0.00
93  Suction tracheal tube 4 0.00
94  Interpreter for communication : foreigner 3 0.00
95  Cold therapy 3 0.00
96 Maintaining foley catheter patency 3 0.00
97  Assess pulse 3 0.00
98 Explain delay of patient stay length in PACU 3 0.00
99  Start Ventilator care 2 0.00
100 Assess for bleeding at the surgical site 2 0.00
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Nursing activity items n (%)
101  Assess the drain tube ! chest tube 2 0.00
102 Monitor muscle power: TOF 2 0.00
103 Admssion : Nasal airway ¥4 2 0.00
104  Monitor Ventilator 2 0.00
105 Remove foley catheter 2 0.00
106 Remove artificial airway 2 0.00
107  Bed rest: comfortable level 2 0.00
108 optiflow 2 0.00
109 Insert foley catheter 1 0.00
110 Head down position 1 0.00
111  Apply restraint 1 0.00
112 Mental retardation 1 0.00
113 Remove epidural catheter 1 0.00
114 Intermittent urinary catheterization 1 0.00
115  X-ray 1 0.00
116  Blood sampling : Cardiac enzyme 1 0.00
117 Urine test 1 0.00

80202 100.00
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<Appendix 5> Nursing domain in patient classification system in Korea

Domain of Patient classification system

Domain of PACUV KPCSC®  KPCS-1° PPCSY KPCSN®
1 Monitoring & measuring \ A N v
2 Physical assessment & Test \ A N v
3 Comfort
4 Treatment & procedure \ \ N v
5 Respiration v V \ V
6 Risk management
7 Hygiene & infection \ v N v
8 Elimination v v v
9 Medication & transfusion v v v v
10 Communication v v
11 Teaching & Emotional support \ v N v
12 Discharge In and Out ASTSE:;;& pfgggéiie y
13 Feeding Feeding Feeding Feeding
14 Mobility Mobility Exercise Mobility

1) PACU(Postanesthesia care unit)
2) Korean Patient Classification System for Critical Care Nurses (KPCSC):Yoo et al.(2015)

3) Korean Patient Classification System—1 (KPCS-1): Song et al.(2018)

4) Pediatric Patient Classification System (PPCS): Kwon et al.(2020)
5) Korean Patient Classification System for Neonatal care(KPCSN): Yoo et al. (2016)
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<Appendix 6> 2™ Expert content validity

(N=10)
Domain Nursing activities CVI
1 Sp02 1
1 Monitor patient's 2 Blood pressure 1
moni tor 3 | EKG 1
. 4 | Respiratory rate 1
Ig(r”ll;; 5 | VP 0.9
. 6 | ABP 0.8
LG || et e 1
Fing 8 PAP/PCW/RAP 0.8
9 Peripheral nerve stimulator 1
10 | Pulse 1
3 | Vital sign 11 | Body temperature 1
12 | Respiration 1
4 | Consciousness 13 | Assess the level of consciousness 1
5 | Temperature 14 | Assess shivering by hypothermia 1
6 | Neuromuscule 15 | Assess grade of muscle power 1
7 | Regional Anesthesia 16 | Assess block level 1
8 | Urinary retention 17 | Assess bladder retention 1
Physi 9 | Assess skin 18 | Systemic skin status 1
cal 19 | Surgical site bleeding 1
9 asses 10 | Bleeding Prevention 20 | Extra-surgical bleeding 1
sment 21 | Evaluate uterine contractility by palpation 1
& 22 | 12 lead EKG 1
Test 23 | ABGA 1
24 | CBC/Electrolyte 1
11| Treatment & Test 25 | X -ray 1
26 | Urine test 1
27 | Glucose 1
28 | Miscellaneous test 1
29 | Assess nausea/vomiting 1
12 | Nausea/Vomiting 30 | Vomiting: Maintain airway/position change 1
31 | Nausea: Nonpharmacologic therapy 1
32 | Mouth dryness/thirst 1
, 33 | Massage care 1
3 Comfo 13| Comfort care 34 | Change the comfortable position 1
rt 35 | Check comfort level 1
36 | Surgical site 1
14| Assess pain 37 | Extra—surgical site 1
38 | Throat 1
39 | Chest 1
15| Movement 40 | Shivering 1
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Domain Nursing activities CVI
41 | Arterial catheter 1
Check tube insertion 42 | Central Venous catheter 1
16 site 43 | Intravenous catheter 1
44 | Epidural catheter 1
45 | Miscellaneous catheter 1
46 | Foley catheter 1
47 | Chest bottle/tube 1
) 48 | Nasogastric tube 1
Tube care: 49 | Penrose drainage tube 1
17| Check drain tube & — -

Patency 50 | Biliary drainage tube 1
51 | Hemovac 1
52 | Colostomy 1
53 | Miscellaneous tube 1
Manage equipment : 54 | Chest tube 1
18 | Check tube & 55 | Nasogastric tube 1
equipment 56 | Negative pressure wound device 1
19 Surveil skin status 57 | Surgical site dressing 1
. Dressing 58 | Skin site of treatment or regional anesthesia 1
4 | Treat Surveil skin status 59 IntraYenous catheter L
-ment | 20| :Catheter removal 60 } Arterial catheter L
& site 61 | Central venous catheter 1
proce 62 | Epidural catheter 1
—dure 21| Equipment management 63 | Prepare other monitoring equipment 1
64 | Provide sandbag on surgical site 1
65 | Compression dressing: Arterial catheter 1
; . 66 | Compression dressing: Jugular vein catheter 1

22| Prevent bleeding - —
67 | Compression dressing: Intravenous catheter 1
68 | Apply compression stocking 1
69 | Apply ice pack on surgical wound 0.9
93| Tnsertion catheter 70 | Insertion intravenous catheter: Adult 1
71 | Insertion intravenous catheter: Child 1
24| Skin care 72 | Simple dressing 1
25| Tube insertion care 73 | Prepare & assist nasogastric tube 1
74 | Tap water therapy 1
75 | Apply ice pack 1
26| Temperature 76 | Apply & remove forced air warming device 1
77 | Provide warm blanket 1
78 | Evaluate body temperature 1
79 | Provide Oxygen 1
27| Oxygen therapy 80 Ar‘Fificial airway insertion at admission 1
81 | Adjust Oxygen flow rate 1
Respi 82 | High flow therapy 1
5 | ratio 83 | Ambu-bagging/ NRB 1
n 84 | Cricothyrotomy 0.9
28| Airway management 85 | Intubation 1
86 | Jaw trust/Head tilt 1
87 | Oral/Nasal airway insertion 1
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Domain

Nursing activities

CvI

Respi
ratio

ol

29

Respiratory care

38

Encourage deep breathing and coughing

30

Suction

39

Remove secretion

90

Endotracheal suction

91

Nasopharyngeal suction

31

Extubation

92

Extubation

32

Ventilation

93

Monitor ventilation

94

Prepare & set up the ventilator

33

CPR

95

CPR

Risk
6 | manag
ement

34

Safety environmental
management

96

Bed height lower & fix

97

Apply side pad

98

Surveillance of movement pattern

99

Position in proper body alignment

35

Emergency care

100

Supine position with leg elevation

U I (U VI VNS (U VI (U (VU [V U (O

101

Trendelenburg position

(]
©

36

Delirium management

102

Protect & limit overactivities

[

103

Admit caregiver regarding hyperactivity,
delirium, dementia etc.

—

37

Safety management

104

Apply restraints

—

Hygie
ne &
infec
tion

38

Hygiene

105

Sanitary care and exchange sheet contaminated
by bleeding/urination/defecation

—

39

Infection

106

Apply Personal Protective Equipment (PPE)

107

Contact Precaution: Device, Environment etc

Elimi
8 | natio

40

Teaching

108

Teaching catheter-related bladder discomfort

109

Teaching bladder discomfort

41

Urinary care

110

Urinary catheterization: intermittent

111

Insert foley catheter

112

Remove foley catheter

42

Bladder irrigation

113

Check bladder via Irrigation fluid dripping

114

Empty Urine bag

43

Tube care

115

Check urine output/status

44

Urinary care

116

Provide bedpan for urination

Defecation care

117

Provide bed pan for defecation

Medic
ation

trans
fusio

46

Administration

118

Piggy bag

119

IV bolus

e I I I I N R I N I T

120

Epidural catheter

121

IM/SQ

122

PCA bolus

123

Infusion pump

124

Syringe pump

125

Nebulizer

126

Miscel laneous administration

47

Surveillance:
administration

127

Administer via intravenous syringe pump at
admission

128

PCA

129

Complete administration

130

Evaluate the effect of administration
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Domain

Nursing activities

CvI

Medic
ation
&
trans
fusio
n

48

Fluid management

131

Check intravenous drip rate at admission

132

Adjust intravenous drip rate at fluid loading

133

Check intravenous drip status

134

Replace fluid

49

Transfusion
management

135

Transfusion status at admission

136

Transfusion side effects

137

Prepare a transfusion

138

Check blood product & transfusion

139

Adjust intravenous drip rate & warming blood
product at transfusion

[UO (U ORI U (U (U U U

140

Autotransfusion device management

50

Teaching

141

Procedure or transfusion

10

Commu
nicat
ion

51

Handover

142

Handover between medical staffs at admission

52

Notification

143

Contact Doctor

53

Contact

144

Contact assistant

11

Teach
ing &
Emot i
onal
Suppo
rt

54

Teaching/Education

145

Postoperative procedure

146

Spinal anesthesia

147

PCA

[N (U U VR U (PO U U

148

Caregiver

(]
(o]

149

Foreign patient by interpreter

—

150

Mental retardation/Visual/hearing/linguistic
loss patient

—

151

Explain to the caregiver of patient stay
length

55

Emotional support

152

Active listening

153

Support a patient with an unstable emotional
state

154

Hold, soothe and stabilize the child patient

12

Disch
arge

56

Discharge

155

Evaluate postanesthesia score

156

Handover for transfer

157

Contact assistant staff for transfer

e Y Y

158

Contact caregiver

o
©

159

Contact medical staff

160

Change patient transfers cart

161

Apply patient's monitor

162

Apply SP0O2

163

Apply portable oxygen

164

Remove monitor/devices

165

Arrange & disinfect devices

57

Record

166

Electronic nursing record

167

Upload patient’ s test result

e e e e e e Ll
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<Appendix 7> Evaluation score

of nursing activities for time measurement

(N=10)
Domain Nursing activities score
1 Sp02 4.5
Voni 1 | Monitor patient's 2 | Blood pressure 4.5
onit moni tor 3| EKG 45
oring 4 Respiratory rate 4.1
1 & - —
measu | o | Prepare & monitor 5 | CWP 3.1
; patient's monitor 6 | ABP 3.5
rin
s 3 | Vital sien 7 Body temperature 3.4
& 8 Respiration 3.2
4 | Consciousness 9 Assess the level of consciousness 4.3
5 | Temperature 10 | Assess shivering by hypothermia 4.3
6 | Neuromuscule 11 | Assess grade of muscle power 3.6
7 Reglonal. 12 | Assess block level 4.2
) Anesthesia
P‘)hTSL 8 | Urinary retention 13 | Assess bladder retention 4.0
ca 9 | Assess skin 14 | Systemic skin status 3.8
2 2;:: Bleedi 15 | Surgical site bleeding 4.5
10 ee 1ng 16 | Extra-surgical bleeding 3.4
& Prevention - — -
Test 17 | Evaluate uterine contractility by palpation 3.9
18 | 12 lead EKG 3.7
19 | ABGA 4.1
11| Treatment & Test 20 | CBC/Electrolyte 3.2
21 | X -ray 3.6
22 | Glucose 3.9
23 | Assess Nausea/Vomiting 4.8
12 | Nausea/Vomiting 24 | Vomiting: Maintain airway/ position change 4.6
25 | Nausea: Nonpharmacologic therapy 4.5
26 | Mouth dryness/thirst 4.0
Comf 13| Comfort care 27 | Change the comfortable position 3.8
3 r(t”“ © 28 | Check comfort level 4.0
29 | Surgical site 4.9
" 30 | Extra-surgical site 3.9
14| Pain 31 | Throat 43
32 | Chest 4.7
15| Movement 33 | Shivering 4.4
34 | Arterial catheter 4.6
Check tube 35 | Central Venous catheter 4.6
Treat 161 . . . 36 Intravenous catheter 4.2
rea insertion site -
ment 37 | Epidural catheter 4.1
4 & 38 | Miscellaneous cathter 3.3
proce Tube care: 39 | Foley catheter 3.9
dur Check drain tube 10 | ch bottle/tub 44
ure 17 & Patency est bottle/tube .
41 | Nasogastric tube 3.9
42 | Penrose drainage tube 3.7
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Domain Nursing activities score
43 | Biliary drainage tube 3.8
Management 44 | Hemovac 4.1
18 Equipment : 45 | Colostomy 3.4
Check tube drain 46 | Miscellaneous tube 3.0
& equipment 47 | Chest 4.6
48 | Negative pressure wound device 3.9
. . 49 | Surgical site dressing 4.5
19 Skln Sufvelllance Skin site of treatment or regional
* Dressing 50 . 4.4
anesthesia
. . 51 | Intravenous catheter 4.1
Skin Surveillance
90| :Catheter removal 52 | Arterial catheter 4.6
. 53 | Central venous catheter 4.4
Treat site 54 | Epidural catheter 3.6
ment Management . . .
& 21 . 55 | Prepare other monitoring equipment 3.5
proce Equipment . . ‘
dure 56 | Provide sandbag on surgical site 3.7
99 Bleeding 57 | Compression dressing: Arterial catheter 4.3
prevention: 58 | Compression dressing: Jugular vein catheter 4.5
59 | Compression dressing: Intravenous catheter 4.1
93 Insertion 60 | Insertion intravenous catheter: Adult 4.7
catheter 61 | Insertion intravenous catheter: Child 4.6
24| Skin care 62 | Simple dressing 4.0
25 I;Ez insertion 63 | Prepare & assisst nasogastric tube 3.7
64 | Tap water therapy 3.0
96| Temperature 65 | Apply & remove forced air warming device 4.6
66 | Provide warm blanket 3.9
67 | Evaluate body temperature 4.4
68 | Provide Oxygen 4.4
27| Oxygen therapy 69 ArFificial airway insertion at admission 4.0
70 | Adjust Oxygen flow rate 4.2
71 | High flow therapy 4.3
72 | Ambu- bagging/ NRB 4.6
28| Airway management 73 | Intubation - 4.4
Respi 74 | Jaw trust/Hegd tllF ' 4.3
ratio 75 | Oral/Nasal airway insertion 4.4
N 29| Respiratory care 76 | Encourage deep breathing and coughing 4.3
77 | Remove secretion 3.9
30| Suction 78 | Endotracheal suction 4.0
79 | Nasopharyngeal suction 4.1
31| Extubation 80 | Extubation 4.3
, . . 81 | Monitor ventilation 4.4
32| Ventilation 82 | Prepare & set up the ventilator 4.4
33| CPR 83 | CPR 4.8
. 84 | Bed height lower & fix 4.2
Risk Safgty 85 | Apply side pad 4.5
manag | 34| environmental ;
ement management 86 SurYefllaﬁce of movement pattern 4.5
87 | Position in proper body alignment 4.6

108




Domain Nursing activities score
88 | Supine position with leg elevation 3.4
35| Emergency care — -
Risk 89 | Trendelenburg position 3.2
'S .. 90 | Protect & limit overactivities 4.7
manag 36 Delirium Admit caregiver regarding hyperactivit
ement management 91 L. g . g g P ¥ 4.5
delirium, dementia etc.
37| Safety management 92 | Apply restraints 4.4
Hygie Sanitary care and exchange sheet
38 | Hygiene 93 | contaminated with 4.9
ne & bleeding/urination/defecation
1r.1fec 39| Infection 94 | Apply Personal Protective equipment (PPE) 4.8
tion ! 95 | Contact Precaution: Device, Environment etc 4.9
96 Teaching catheter-related bladder 16
40| Teaching discomfort ’
97 | Teaching bladder discomfort 3.8
98 | Urinary catheterization: intermittent 4.1
Elimi 41| Urinary care 99 Insert foley catheter 3.9
natio 100 | Remove foley catheter 3.5
n 49 Bladder 101 | Check bladder via Irrigation fluid dripping 3.9
irrigation 102 | Empty Urine bag 3.8
43| Tube care 103 | Check urine output/status 4.2
44 | Urinary care 104 | Provide bedpan for urination 4.2
45| Defecation care 105 | Provide bed pan for defecation 3.7
106 | Piggy bag 3.9
107 | IV bolus 4.6
108 | Epidural catheter 3.4
.. . 109 | IM/SQ 3.4
46 | Administration 110 1 PCA bolus 37
111 | Infusion pump 3.7
112 | Syringe pump 4.4
113 | Nebulizer 3.4
114 Adm%m?ter via intravenous syringe pump at 47
g lance: admission
: urveille :
Me('ilc 47 Sdministration 115 | PCA _ . 4.4
ation 116 | Complete administration 4.2
& 117 | Evaluate the effect of administration 4.3
trar'ls 118 | Check intravenous drip rate at admission 4.3
fusio Adjust intravenous drip rate at fluid
. 119 ; 4.5
n 48| Fluid management loading
120 | Check intravenous drip status 4.4
121 | Replace fluid 4.4
122 | Transfusion status at admission 4.6
123 | Transfusion side effects 4.8
Transfusion 124 | Prepare a transfusion 4.5
49 125 | Check blood product & transfusion 4.7
management - - - ;
Adjust intravenous drip rate & warming
126 . 4.3
blood product at transfusion
127 | Autotransfusion device management 3.5
50| Teaching 128 | Procedure or transfusion 4.3
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Domain Nursing activities score
Commu | 511 Handover 199 Handovg between medical staffs at 45
10 | nicat _ . admission
ion 52| Notification 130 | Contact Doctor 4.4
53| Contact 131 | Contact assistant 4.3
132 | Postoperative procedure 4.4
133 | Spinal anesthesia 4.3
134 | PCA 4.2
. . 135 | Caregiver 3.7
?Egcg 54 Eeachlng/Educatlo 136 | Foreign patient by interpreter 4
Emoti 137 Mgntﬂ rgtardat1on/Y13ua1/hear1ng/ 45
11 onal {lngUFSth loss patlgnt .
SUppo 138 Explain to the caregiver of patient stay 19
rt length
139 | Active listening 4.4
55| Emot ional support 140 Support a patient with unstable emotional 48
state
141 | Hold, soothe and stabilize child patient 4.4
142 | Evaluate postanesthesia score 4.5
143 | Handover for transfer 4.4
144 | Contact assistant for transfer 4.2
145 | Contact caregiver 3.9
146 | Contact medical staff 4.5
Disch 56 | Discharge 147 | Change patient transfers cart 3.9
12 arge 148 | Apply patient's monitor 4.6
149 | Apply SP02 4.5
150 | Apply portable oxygen 4.6
151 | Remove monitor/devices 4.5
152 | Arrange & disinfect device 4.5
57| Record 153 Electronic.nuréing record 4.6
154 | Upload patient’ s test result 3.9
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<Appendex 8> Nursing activities eliminated

(N=10)
Nursing activities Score
1 ETCO2 1.9
2 PAP/PCW/RAP 1.1
3 Peripheral nerve stimulator 1.8
4 Pulse 1.8
5 Urine test 2.1
6 Miscellaneous test 2.3
7 Massage 2.9
8 Suction machine: Nasogastric device 2.8
9 Apply compression stocking 2.2
10 Apply ice pack on op site 2.8
11 Apply ice pack for hyperthermia 2.9
12 Cricothyrotomy 2.9
13 Miscellaneous administration 2.6
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<Appendix 9> Manual of nursing activities in PACU
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<Appendix 10> Expert content validity on Manuel nursing activities

(M=10)

Nursing activities CVI
1 Neuromuscule 1 Assess grade of muscle power 1.0
2 Regional Anesthesia 2 Assess block level 1.0
3 Bleeding Prevention 3 Evaluate uterine contractility by palpation 1.0
4 Nausea/Voni t ing 4 Assess Nausea/Vomiting 1.0
5 Nausea: Nonpharmacologic therapy 1.0
6 Mouth dryness/thirst 1.0
5 Comfort care 7 Change the comfortable position 1.0
8 Check comfort level 1.0
9 Surgical site 1.0
6 Pain 10 Extra-surgical site 1.0
11  Throat 1.0
12 Chest 1.0
Management Equipment : 13 Chest tube 1.0

7 Check tube drain &
equipment 14  Negative pressure wound device 1.0
8 Respiratory care 15 Encourage deep breathing and coughing 1.0
9 Safety environmental 16 Surveillance of movement pattern 1.0

management
17  Protect & limit overactivities 1.0
10 Delirium management 13 Admit caregiver regarding hyperactivity, delirium, 10
dementia etc. ’
1 Teaching 19 Teaching catheter-related bladder discomfort 1.0
20  Teaching bladder discomfort 1.0
21  Piggy bag 1.0
12 Administration 22 Epidural catheter 1.0
23 PCA bolus 1.0
. Administer via intravenous syringe pump at

18 Ao " sdnission
25  PCA 1.0
14 Fluid management 26 Check intravenous drip rate at admission 1.0
15 Transfusion management 27 Transfusion status at admission 1.0
16 Handover 28  Handover between medical staffs at admission 1.0
. 29 Support a patient with an unstable emotional state 1.0

17 Emotional support
30 Hold, soothe and stabilize the child 1.0
31 Evaluate postanesthesia score 1.0
18 Discharge 32 Handover for transfer 1.0
33 Contact assistant for transfer 1.0
19 Record 34 Electronic.nur:%ing record 1.0
35 Upload patient’ s test result 1.0
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<Appendix 11> Nursing activities measured in PACU

Nursing activities Pre post m(SD)
Neuromuscule 1  Assess grade of muscle power 18.3 10 15 43.3 £3.73
Regional Anesthesia 2 Assess block level 21.0 28.2 16.2 65.4 +4.34
Bleeding Prevention 3 Evaluate uterine contractility by palpation 17.2 10.0 14.5 41.7 £2.23
o 4 Assess Nausea/Vomiting 17.2 10.0 15.3 42.5 £0.82
4 Nausea/Vomiting — -
5 Nausea: Nonpharmacologic therapy 16.3 15.0 14.2 45.5 £2.52
6  Mouth dryness/thirst 17.8 25.0 14.0 56.8 £0.61
5 Comfort care 7  Change the comfortable position 15.4 11.3 13.5 40.2 +0.81
8  Check comfort level 15.0 12.0 14.2 41.2 £1.24
9  Surgical site 35.2 18.4 12.5 66.1 £2.21
6 Pain 10 Extra-surgical site 14.8 32.5 16.4 63.7 £2.34
11  Throat 24.3 22.1 14.2 60.6 £1.08
12 Chest 20.8 15.0 14.3 50.1 £1.23
7 Check tube drain & 13 Chest 14.2 10.0 13.2 37.4 £1.11
equipment 14 Negative pressure wound device 14.5 10.0 14.3 38.8 £1.02
8 Respiratory care 15 Encourage deep breathing and coughing 18.2 32.4 15.3 65.9 £1.32
Safety
9 environmental 16 Surveillance of movement pattern 8.3 25.0 20.4 53.7 £3.34
management
17  Protect & limit overactivities 10.3 35 12.3 57.6 £5.36
10 Delirium management 18 Admit caregiver regarding hyperactivity, delirium, dementia 15.2 780 12.3 808.0 +7.98

etc.
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Impleme

Nursing activities Pre it post m (SD)
11 Teaching 19 Teach%ng catheter—l.'elated bladder discomfort 13.4 15.0 10.0 38.4 £2.34
20 Teaching bladder discomfort 13.5 10.0 12.0 35.5 £2.12
21 Piggy bag 65.0 25.0 45.0 135.0 £1.23
12 Administration 22 Epidural catheter 48.0 23.0 60.0 131.0 £1.45
23 PCA bolus 18.5 23.4 10.0 51.9 £1.34
13 Surveillance: 24 Administer via intravenous syringe pump at admission 15.4 12.5 12.3 40.2 £2.31
: administration 25 PCA 13.2 10 11.3 34.5 £1.24
14  Fluid management 26 Check intravenous drip rate at admission 13.4 32.5 12.4 58.3 £2.31
15 i;ﬁg;éﬁ;gn 27 Transfusion status at admission 13.4 24.0 12.3 49.7 £1.08
16 Handover 28 Handover between medical staffs at admission 10.2 32.3 11.8 54.3 £2.30
. 29 Support a patient with an unstable emotional state 12.5 1,800 15.3 1,828 £15.24
17 Emotional support — . -
30 Hold, soothe and stabilize child patient 15.0 1,800 15.0 1,830 £16.32
31 Evaluate postanesthesia score 12.3 25.0 14.3 51.6 £2.32
18  Discharge 32 Handover for transfer 15.3 42.3 12.4 70.0 £1.08
33 Contact assistant for transfer 52.3 20.0 20.3 92.6 £1.75
34 Electronic nursing record 10.2 30.0 10.0 50.2 £2.34
19  Record —
35 Upload patient’ s test result 5.0 45.0 15.2 65.2 £1.02
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<Appendix 12> Standardized Nursing activity time in PACU

Domain Nursing activities minutes
1 Monitor patient's monitor 1 Sp02, Blood pressure, EKG, Respiratory rate 2.58

Monitoring & 2 Prepare & monitor patient's monitor 2 ABP/CVP 4.79
measur ing 5 Vital sign 3 Body temperature 1.00
4 Respiration 0.50

4 Consciousness 5 Assess the level of consciousness 2.00

5 Temperature 6 Assess shivering by hypothermia 1.00

6 Neuromuscule 7 Assess grade of muscle power 0.70

7 Regional Anesthesia 8 Assess block level 1.05

8 Urinary retention 9 Assess bladder retention 5.00

) 9 Assess skin 10 Systemic skin status 1.00
Physical 11 Surgical site bleeding 1.00

2 assessment & . . - -

Test 10 Bleeding Prevention 12 Extra-surgical bleeding 1.00
13 Evaluate uterine contractility by palpation 0.70

14 12 lead EKG 13.00

15 ABGA 2.09

11 Treatment & Test 16 CBC/Electrolyte 3.00

17 X -ray 13.00

18 Glucose 1.16
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Domain Nursing activities minutes

19  Assess Nausea/Vomiting 0.70

12 Nausea/Vomit ing 20 Vomiting: Maintain airway/ position change 6.20

21  Nausea: Nonpharmacologic therapy 0.75

22 Mouth dryness/thirst 0.93

13 Comfort care 23 Change the comfortable position 0.66

Comfort 24 Check comfort level 0.68
25  Surgical site 1.10

4 Pain 26 Extra-surgical site 1.00

27  Throat 1.00

28  Chest 0.83

15  Movement 29  Shivering 1.99

30 Arterial catheter 2.76

31 Central Venous catheter 3.00

16  Check tube insertion site 32 Intravenous catheter 2.76

33  Epidural catheter 3.00

34  Miscellaneous cathter 3.00

35 Foley catheter 1.00

36 Chest bottle/tube 2.66

Treatment & 37 Nasogastric tube 1.43
procedure 17 Tube care: 38  Penrose drainage tube 1.00
Check drain tube & Patency 39  Biliary drainage tube 1.00

40  Hemovac 2.52

41 Colostomy 1.00

42 Miscellaneous tube 1.00
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Domain Nursing activities minutes

18 Management Equipment : 43 Chest 0.60
Check tube drain & equipment 44 Negative pressure wound device 0.60
19 Skin Surveillance 45 Surgical site dressing 1.58
. Dressing 46 Skin site of treatment or regional anesthesia 1.00
47 Intravenous catheter 1.00
20 Skin Surveillance 48 Arterial catheter 1.00
:Catheter removal site 49 Central venous catheter 1.00
50 Epidural catheter 1.00
21 Management Equipment 51 Prepare other monitoring equipment 3.00
52 Provide sandbag on surgical site 1.00
Treatment & - — -
. . 53 Compression dressing: Arterial catheter 3.41
procedure 2 Bleeding prevention: 54 Compression dressing: Jugular vein catheter 8.55
55 Compression dressing: Intravenous catheter 2.33
93 Insertion catheter 56 Insertion intravenous catheter: Adult 10.03
57 Insertion intravenous catheter: Child 10.03
24 Skin care 58 Simple dressing 1.74
25 Tube insertion care 59 Prepare & assisst nasogastric tube 8.46
60 Tap water therapy 1.66
9% Temperature 61 Apply & remove forced air warming device 2.22
62 Provide warm blanket 1.00
63 Evaluate body temperature 1.00
64 Provide Oxygen 1.37
Respiration 27 Oxygen therapy 65 Artificial airway insertion at admission 1.37
66 Adjust Oxygen flow rate 1.37
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Domain Nursing activities minutes
27  Oxygen therapy 67 High flow therapy 5.00
68  Ambu- bagging/ NRB 5.00
98 Airway management 69  Intubation ' 11.29
70 Jaw trust/Head tilt 8.39
71  Oral/Nasal airway insertion ’
29  Respiratory care 72 Encourage deep breathing and coughing 1.11
5 Respiration 73 Remove secretion 2.46
30 Suction 74  Endotracheal suction 2.11
75  Nasopharyngeal suction 1.23
31  Extubation 76  Extubation 4.18
32 Ventilation 77  Monitor ventilation . 1.02
78  Prepare & set up the ventilator 4.71
33 (PR 79  CPR 8.80
80  Bed height lower & fix _
- 5.00
34  Safety environmental management 81 Apply side pad
82  Surveillance of movement pattern 0.89
83  Position in proper body alignment 1.50
6 Risk 35 Emergency care 84  Supine position with leg elevation 1.50
management 85  Trendelenburg position 1.50
86  Protect & limit overactivities 0.96
36  Delirium management 37 Admit caregiver regarding hyperactivity, delirium, dementia 13.4
etc.
37 Safety management 83  Apply restraints 1.54
T fetin 3 Hgiene B0 D eed /et ondctengon < Comtammated with
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Domain Nursing activities minutes

Hygiene & 39 Infection 90  Apply Personal Protective equipment(PPE) 1.31
infection 91  Contact Precaution: Device, Environment etc 6.31
40 Teaching 92 Teach%ng catheter—related bladder discomfort 0.64

93  Teaching bladder discomfort 0.59

94  Urinary catheterization: intermittent 5.00

41  Urinary care 95 Insert a foley catheter 10.00

Elimination 96  Remove foley cat.heter' . ' _ 1.00
42 Bladder irrigation 97  Check bladder via Irrigation fluid dripping 133

98  Empty Urine bag

43 Tube care 99  Check urine output/status 00
44  Urinary care 100  Provide bedpan for urination 00
45  Defecation care 101  Provide bed pan for defecation 00

102 Piggy bag

103 IV bolus

1.
3.
3.
2.
2.55
104 Epidural catheter 2.18
.. . 105 IM/SQ 2.00
46 Administration 106 PCA bolus 0.36
Medication & 107  Infusion pump 4.27
transfusion 108  Syringe pump 4.27
109  Nebulizer 5.00
110  Administer via intravenous syringe pump at admission 0.67
47 Surveillance: 111 PCA 0.57
administration 112 Complete administration 1.99
1.

113 Evaluate the effect of administration
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Domain Nursing activities minutes

114 Check intravenous drip rate at admission 0.97

115 Adjust intravenous drip rate at fluid loading 2.55

48  Fluid management

116 Check intravenous drip status 1.74

117 Replace fluid 1.43

o 118 Transfusion status at admission 0.82

9 Med1cat19n & 119 Transfusion side effects 2.00
transfusion 120 Prepare a transfusion 10.00

49  Transfusion management 121 Check blood product & transfusion 6.16

129 Adjust iptravenous drip rate & warming blood product at 11.74

transfusion

123 Autotransfusion device management 1.00

50  Teaching 124 Adminitration or transfusion 5.00

51 Handover 125 Handover between medical staffs at admission 0.95

10 Communication 52 Notification 126 Contact doctor 5.00
53  Contact 127 Contact assistant 10.00

128 Postoperative procedure 5.00

129 Spinal anesthesia 5.00

. 130 PCA 5.00

11 Eﬁggggil& 54  Teaching/Education 131 Teaching & education caregiver 000
support 132 Foreign pat1ent.by 1§terpreter. 10.00

133 Mental retardation/Visual/hearing/ 10.00

linguistic loss patient :
134 Explain to the caregiver of patient stay length 5.00
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Domain Nursing activities minutes
Teaching & 135  Active listening 5.00
11  Emotional 55 Emotional support 136 Support a patient with an unstable emotional state 30.4
support 137 Hold, soothe and stabilize the child 30.5
138  Evaluate postanesthesia score 0.85
139  Handover for transfer 1.16
140 Contact assistant for transfer 1.54
141  Contact caregiver 10.00
142 Contact medical staff 10.00
56 Discharge 143 Change patient transfers cart 4.62
12 Discharge 144  Apply patient's monitor 3.57
145  Apply SP0O2 2.00
146 Apply portable oxygen 1.25
147  Remove monitor/devices 5.00
148  Arrange & disinfect device 5.00
57 Record 149 Electronic.nuréing record 0.83
150 Upload patient’ s test result 1.10
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<Appendix 13> Integrated items among nursing activity items

No Nursing activity items before integration(n=51) No Nursing activity items after integration(n=19)

Vital sign: Body temperature

Temperature: Assess shivering by hypothermia . .
29 m ©* Shiveri 3 Vital sign: Body temperature

ovement : Shivering
63 Temperature: Evaluate body temperature
10 Assess skin: Systemic skin status
- : . : : - Assess skin: Assess skin status
45 Skin Surveillance: Surgical site dressing 9 (System,_Surgical site dressing,site of procesure or regional
46 Skin Surveillance: Skin site of treatment or regional anesthesia anesthesia)
11 Bleeding Prevention: Surgical site bleeding 10 Assess blding: Assess bleeding
12 Bleeding Prevention: Extra-surgical bleeding (Surgical site, Extra-surgical site)
25 Pain: Surgical site
26 Pain: Extra-surgical site 93 Pain: Pain
27 Pain: Throat (Surgical site,Extra-surgical site, Throat, Chest)
28 Pain: Chest
30 Check tube insertion site: Arterial catheter
31 Check tube insertion site:Central Venous catheter
32 Check tube insertion site:lntravenous catheter 2 Check tube insertion site: Arterial, Central Venous, IV, Epidural
’ etc

33 Check tube insertion site: Epidural catheter
34 Check tube insertion site: Miscellaneous cathter
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No Nursing activity items before integration(n=51) No Nursing activity items after integration(n=19)
38 Tube care: Check drain tube & PatencyPenrose drainage tube
39  Tube care: Check drain tube & PatencyBiliary drainage tube 9 Check drain tube & Patency: Miscellaneous tube
41 Tube care: Check drain tube & PatencyColostomy (Penrose drainage tube, Biliary drainage tube, colostomy bag)
42 Tube care: Check drain tube & PatencyMiscellaneous tube
47 Skin Surveillance: Catheter removal site/ Intravenous catheter
48  Skin Surveillance: Catheter removal site/Arterial catheter o4 Bleeding prevention: Check removal site of catheter(Arterial,
49  Skin Surveillance: Catheter removal site/Central venous catheter Central Venous, IV, Epidural)
50 Skin Surveillance: Catheter removal site/Epidural catheter
43 Management Equipment: Check tube drain & equipment/Chest . . . . .
- - - - - 35 Management Equipment: Check equipment (Suction machine, Negative

44 g?gifﬁ?gnaoEESISES?Eé Check tube drain & equipment/ Negative pressure wound device etc.)
70 Airway management: Jaw trust/Head tilt . ) . .
71 Airvay management: Oral/Nasal airway inseriion 50 Airway management: Jaw trust/Head tilt/ Insert Oral/Nasal airway
80  Safety environmental management: Bed height lower & fix/ 59 Safety environmental management: Bed height lower & fix/ Apply side
81 Safety environmental management: Apply side pad pad
92 Teaching catheter-related bladder discomfort 70 Teaching: Teaching catheter-related bladder discomfort/bladder
93 Teaching bladder discomfort discomfort
97 Check bladder via Irrigation fluid dripping 74 Bladder irrigation:Check fluid dripping for bladder irrigation/Empty
98 Empty Urine bag Urine bag
100  Provide bedpan for urination . . . . . . .
101 Provide bed for defocat 76 Toileting: Provide bedpan for urination/defication

rovide bed pan for defecation
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No Nursing activity items before integration(n=51) No Nursing activity items after integration(n=19)
104  Administration: Epidural catheter . . .
— - 81 Medication management: Epidural catheter, IM/SQ
105  Administration: IM/SQ
107  Administration: Infusion pump . . .
— - - 83 Medication management :Syringe pump, Infusion pump
108  Administration: Syringe pump
128  Teaching/Education: Postoperative procedure
129  Teaching/Education: Spinal anesthesia 101 Teaching: Teaching patient postoperative procedure
130  Teaching/Education: PCA
132 Teaching/Education: Translation(foreigner) . . . . .
- - - - - — 103 Teaching: Mental retardation/Visual/hearing/linguistic loss
133 Teachlng[Educatlonl Mental retardation/Visual/hearing/linguistic patient/ Translation(foreigner)
loss patient
131  Teaching/Education:Teaching & education caregiver . . . .
- - - 102 Teaching: Teaching & education caregiver
134  Explain to the caregiver of patient stay length
140 Discharge: Contact assistant for transfer 109 Discharge care: Preparing discharge(Contact assisted staff for
147  Discharge:Remove monitor/devices transfer , Remove monitor/devices)
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<Appendix 14> Time of Nursing activities in Postanesthesia care unit

Domain Items (N;Ii‘;lgl?e)
1 Monitor patient's monitor(SPO2,BP, HR, RR) eacﬁezzzigfing ggg
Voni tor ing Monitor patient's monitor . . . Measur ing 3:47
1 & measuring 2 Prepare & monitor patient's monitor ABP/CVP cach monitor ing %D
Vital sign 3 Body temperature 1.00
4 Respiration(Manual) 0.5
Consciousness 5 Assess the level of consciousness 2.00
Neuromuscule 6 Assess grade of muscle power 0.70
Regional Anesthesia 7 Assess block level 1.05
Urinary retention 8 Assess bladder retention 5.00
Assess skin 9 Assess skin status 1.00
Physical . 10 Assess bleeding(Surgical site, Extra-surgical site) 1.00
2 assessment Assess bleeding ; — -
& Test 11  Evaluate uterine contractility by palpation 0.7
12 12 lead EKG 13.00
13 ABGA 2.09
Treatment & Test 14 CBC/Electrolyte 3.00
15 X -ray 13.00
16 Glucose 1.16
17 Assess Nausea/Vomiting 0.70
3 Comfort %gsl(i%tiing 18  Vomiting: Maintain airway/ position change 6.20
19  Nausea: Nonpharmacologic therapy 0.75
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Domain

Items

Time

(Minute)

20 Mouth dryness/thirst 0.93

3 Comfort Comfort care 21 Change the comfortable position 0.66
22 Check comfort level 0.68

Pain 23 Pain(Surgical site,Extra-surgical site, Throat, Chest) 1.00

Check tube insertion site 24 Arterial, Central Venous, IV, Epidural, etc) 2.76/3.00

25 Foley catheter 1.00

26 Chest bottle/tube 2.66

Check drain tube & Patency 27 Nasogastric tube 1.43

28 Miscellaneous tube(Penrose drainage tube,Biliary drainage tube, ostomy bag) 1.00

29 Hemovac 2.52

30 Provide sandbag on surgical site 1.00

31 Compression dressing: Arterial catheter 3.41

Bleeding prevention 32 Compression dressing: Jugular vein catheter 8.55

Treatment & 33 Compression dressing: Intravenous catheter 2.33
procedure 34 Check removal site of catheter(Arterial, Central Venous, IV, Epidural) 1.00
Management Equipnent 35 Check equipment(Suction machine, Negative pressure wound device etc.) 0.60

36 Prepare equipment(Ultrasound device etc.) 3.00

Insertion catheter 37 Insertion intravenous catheter: Adult 10.03

38 Insertion intravenous catheter: Child 10.03

Skin care 39 Simple dressing 1.74

Tube insertion care 40 Prepare & assisst nasogastric tube 8.46

41 Tap water therapy 1.66

Temperature care 42 Apply & remove forced air warming device 2.22

43 Provide warm blanket 1.00
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Domain

Items

Time

(Minute)
44 Provide Oxygen 1.37
Oxygen therapy 45 Art.ificial airway insertion at admission 1.37
46 Adjust Oxygen flow rate 1.37
47 High flow therapy 5.00
48  Ambu- bagging/ NRB 5.00
Airway management 49  Intubation 11.29
50 Jaw trust/Head tilt/ Insert Oral/Nasal airway 8.39
5 Respiration Respiratory care 51 Encourage deep breathing and coughing 1.11
52 Remove secretion 2.46
Suction 53 Endotracheal suction 2.11
54  Nasopharyngeal suction 1.23
Extubation 55 Extubation 4.18
Ventilation 56  Monitor ventilation 1.02
57 Prepare & set up the ventilator 4.71
CPR 58 CPR 8.80
) 59 Bed height lower & fix/ Apply side pad 5.00
i:lfl:gmgg\turonmental 60 Surveillance of movement pattern 0.89
61 Position in proper body alignment 1.50
Risk Emergency care 62 Supine position with leg elevation 1.50
management 63 Trendelenburg position 1.50
Deliriun management 64 ProFect & l%mit overac‘FiVities _ _ . 0.96
65 Admit caregiver regarding hyperactivity, delirium, dementia etc. 13.40
Satety management 66 Apply restraints 1.54
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Domain

Items

Time

(Minute)
) Hygiene 67 Sanitary care and exchange sheet contaminated with bleeding/urination/defecation 12.24
flygiene & . 68  Apply Personal Protective equipment (PPE) 1.31
infection Infection - . -
69  Contact Precaution: Device, Environment etc 6.31
Teaching 70  Teaching catheter-related bladder discomfort/bladder discomfort 0.64/0.59
71 Urinary catheterization: intermittent 5.00
Urinary care 72 Insert foley catheter 10.00
8 Elimination 73 Remove foley catheter 1.00
Bladder irrigation 74  Check fluid dripping for bladder irrigation/Empty Urine bag 1.33
Tube care 75  Check urine output/status 1.00
Toileting 76  Provide bedpan for urination/defication 3.00
77  Administer via intravenous syringe pump at admission 0.67
78 PCA state at admission 0.57
79 IV bolus 2.55
80  Piggy bag, 2.25
Medication management 81 Epidural catheter, IM/SQ 2.18/2.00
82  PCA bolus 0.86
9 Medicatiqn & 83 Syringe pump, Infusion pump %.27
transfusion 84  Nebulizer 500
85  Complete administration 1.99
86  Evaluate the effect of administration 1.99
87  Check intravenous drip rate at admission 0.97
88  Adjust intravenous drip rate at fluid loading 2.55
Fluid management 89  Check intravenous drip status 1.74
90  Replace fluid 1.43
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Domain

Items

Time

(Minute)
91  Transfusion status at admission 0.82
92 Transfusion side effects 2.00
. . 93 Prepare a transfusion 10.00
9 ?fgég?&;?gn& igigéégg;ﬁn 94 Chgck b%ood product &.transfusion . . 6.16
95 Adjust intravenous drip rate & warming blood product at transfusion 11.74
96 Autotransfusion device management 1.00
97  Procedure or transfusion 5.00
98 Handover between medical staffs at admission 0.95
10 Communication Communication 99  Contact Doctor 5.00
100 Contact assistant 10.00
101 Teaching patient postoperative procedure 5.00
Teaching 102 Teaching & education caregiver 5.00
. Mental retardation/Visual/hearing/linguistic loss patient/Foreign patient by
11 Eeachlngl& 103 interpreter 10.00
motional support , 104 Active listening 5.00
Eﬁggé??al 105 Support a patient with an unstable emotional state 30.4
106 Hold, soothe and stabilize the child 30.5
107 Evaluate postanesthesia score 0.85
108 Handover for transfer 1.16
109 Preparing discharge(Contact assistant for transfer, Remove monitor/devices) 1.54 /5.00
12 Discharge Discharge care 110 Contact caregiver 10.00
111 Contact medical staff 10.00
112 Change patient transfers cart 4.62
113 Apply patient's monitor 3.57
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Time

Domain Items (Minute)
114 Apply SP02 2.00
Discharge care 115 Apply portable oxygen 1.25
12 Discharge 116 Arrange & disinfect device 5.00
117 Electronic nursing record 0.83
Record —
118 Upload patient’ s test result 1.10
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<Appendix 15> Expert content validity on Patient classification system in PACU

(M=10)
Domain Items Criteria Score CVI
1 Monitor patient's monitor(SPO2,BP, HR, RR) Measuring 3 1.0
. . , . each monitoring 2 1.0
Yoni tor ing Monitor patient's monitor . ) . . 7 Measur ing 1 10
1 & measuring 2 Prepare & monitor patient's monitor ABP/CVP cach monitor ing 15 10
Vital sign 3 Body temperature 1 1.0
4 Respiration(Manual) 0.5 1.0
Consciousness 5 Assess the level of consciousness 2 1.0
Neuromuscule 6 Assess grade of muscle power 0.75 1.0
Regional Anesthesia 7 Assess block level 1 1.0
Urinary retention 8 Assess bladder retention 5 1.0
Assess skin 9 Assess skin status 1 1.0
Physical . 10  Assess bleeding(Surgical site, Extra-surgical site) 1 0.9
2 assessment Assess bleeding ; — -
& Test 11  Evaluate uterine contractility by palpation 0.75 0.9
12 12 lead EKG 13 1.0
13 ABGA 2 1.0
Treatment & Test 14  CBC/Electrolyte 3 1.0
15 X -ray 13 1.0
16 Glucose 1 1.0
17 Assess Nausea/Vomiting 0.75 1.0
3 Comfort Ij{i/gr?l??ing 18  Vomiting: Maintain airway/ position change 6 1.0
19  Nausea: Nonpharmacologic therapy 0.75 1.0
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Domain Items Criteria Score CVI
20 Mouth dryness/thirst 1 1.0

3 Comfort Comfort care 21 Change the comfortable position 0.75 1.0
22 Check comfort level 0.75 1.0

Pain 23 Pain(Surgical site,Extra-surgical site, Throat, Chest) 1 1.0

Check tube insertion site 24 Arterial, Central Venous, IV, Epidural, etc) each catheter 3 1.0

25 Foley catheter 1 1.0

] 26 Chest bottle/tube each tube 2.5 1.0

ggfgﬁcgram tube & 27 Nz.lsogastric tube 1.5 1.0

28 Miscellaneous tube each tube 1 1.0

29 Hemovac each tube 2.5 1.0

30 Provide sandbag on surgical site 1 1.0

31 Compression dressing: Arterial catheter 3.5 1.0

Bleeding prevention 32 Compression dressing: Jugular vein catheter 8.5 1.0

Treatment & 33 Compression dressing: Intravenous catheter each catheter 2.5 1.0
procedure 34 Check removal site of catheter each catheter 1 1.0
Management Equipment 35 Check equipment each equipment 0.5 1.0

36 Prepare equipment (Ultrasound device etc.) 3 1.0

Insertion catheter 37 Insert%on %ntravenous catheter: Adl.llt 10 1.0

38 Insertion intravenous catheter: Child 20 1.0

Skin care 39 Simple dressing 2 1.0

Tube insertion care 40 Prepare & assisst nasogastric tube 8.5 1.0

41 Tap water therapy 2 1.0

Temperature care 42 Apply & remove forced air warming device 2 1.0

43 Provide warm blanket 1 1.0
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Domain Ttems Criteria Score CVI
44  Provide Oxygen 1.5 1.0

Oxygen therapy 45 Artificial airway insertion at admission 1.5 1.0

46 Adjust Oxygen flow rate 1.5 1.0

47 High flow therapy 5 1.0

48 Ambu- bagging/ NRB 5 1.0

Airway management 49 Intubation 11 1.0

50 Jaw trust/Head tilt/ Insert Oral/Nasal airway 8.5 1.0

5 Respiration Respiratory care 51 Encourage deep breathing and coughing 1 1.0
52 Remove secretion 2.5 1.0

Suct ion 53 Endotracheal suction 2 1.0

54 Nasopharyngeal suction 1 1.0

Extubation 55 Extubation 4 1.0

Ventilation 56 Monitor ventilation . 1 1.0

57 Prepare & set up the ventilator 5 1.0

CPR 58 CPR per minuite 2 1.0

. 59 Bed height lower & fix/ Apply side pad 5 1.0

igigézmggzlronmental 60 Surveillance of movement pattern per minuite 1 1.0

61 Position in proper body alignment 1.5 1.0

Risk Emergency care 62 Supine position with leg elevation 1.5 1.0
management 63 Trendelenburg position 1.5 1.0
Deliriun management 64 Protect & limit overactivities per minuite 1 1.0

65 Admit caregiver regarding hyperactivity, delirium, dementia etc. 13 1.0

Satety management 66 Apply restraints 2 1.0

- 150 -



Domain Items Criteria  Score CVI
. Sanitary care and exchange sheet contaminated
Hygiene & flygiene 67 bleeding/urination/defecition 12 1.0
infection Infect ion 63 Apply Personal Protective equipment (PPE) 1.5 1.0
69 Contact Precaution: Device, Environment etc 6.5 1.0
Teaching 70 Teaching catheter-related bladder discomfort/bladder discomfort 0.5 0.9
71 Urinary catheterization: intermittent 5 0.9
Urinary care 72 Insert foley catheter 10 0.9
8 Elimination 73 Remove foley catheter 1 1.0
Bladder irrigation 74 Check fluid dripping for bladder irrigation/Empty Urine bag 1.5 1.0
Tube care 75 Check urine output/status 1 1.0
Toileting 76 Provide bedpan for urination/defication 3 1.0
77 Administer via intravenous syringe pump at admission 0.5 1.0
78 PCA state at admission 0.5 1.0
79 IV bolus 3 1.0
80 Piggy bag, 2 1.0
Medication 81 Epidural catheter, IM/SQ 2 1.0
management 82 PCA bolus 1 1.0
Medication & 83 Syringe pump, Infusion pump each pump 4 1.0
transfusion 34 Nebulizer 5 1.0
85 Complete administration 2 1.0
86 Evaluate the effect of administration 2 1.0
87 Check intravenous drip rate at admission 1 1.0
Fluid management 38 Adjust intravenous drip rate at fluid loading 2.5 1.0
89 Check intravenous drip status 2 1.0
90 Replace fluid 1.5 1.0
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Domain Items Criteria  Score CVI
91 Transfusion status at admission 1 1.0
92 Transfusion side effects 1.0
o . 93 Prepare a transfusion 10 1.0
9 lg?glllg?ﬁé?gn& igﬁgzégzxn 94  Check blood product & transfusion 6 1.0
95 Adjust intravenous drip rate & warming blood product at transfusion 12 1.0
96 Autotransfusion device management 1 1.0
97 Procedure or transfusion 5 1.0
98 Handover between medical staffs at admission 1 1.0
10 Communication Communication 99 Contact Doctor 5 1.0
100 Contact assistant 10 1.0
101 Teaching patient postoperative procedure 5 1.0
Teaching 102 Teaching & education caregiver 5 1.0
Teaching & 103 Mental retardation/Visual/hearing/linguistic loss patient 10 1.0

11  Emotional / Foreign patient by interpreter ’
support 104 Active listening 5 1.0
Emotional support 105 Support a patient with an unstable emotional state 1 1.0
106 Hold, soothe and stabilize the child 1 1.0
107 Evaluate postanesthesia score 1 1.0
108 Handover for transfer 1 1.0
109 Prepar ing d@scharge(Contact assistant for transfer, Remove 6.5 1.0

) ) monitor/devices)

12 Discharge Discharge care 110 Contact caregiver 10 1.0
111 Contact medical staff 10 1.0
112 Change patient transfers cart 5 1.0
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113 Apply patient's monitor

3 1.0
Domain Items Criteri Score CVI
. 11 Apply SP02 2 1.0
[C);ll?gharge 11 Apply portable oxygen 1 1.0
12 Discharge 11 Arrange & disinfect device 5 1.0
R J 11 Electronic nursing record 1 1.0
ecor 11 Upload patient’ s test result 1 1.0
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<Appendix 16> Nursing activities according to patient classification system in PACU

Domain [tems T R R
Monitor patient's 1 Monitor patient's monitor(SP02,BP, HR, RR) .41 <.000 .29 <.001 .45 .026
1 Monitoring monitor 2 Prepare & monitor patient's monitor ABP/CVP .34 <.001 .64 .001
& measuring Vital sign 3 Body temperature .16 .008 .21 .003 .10 .646
4 Respiration(Manual) .02 725 .03 .703 .10 .654
Consciousness 5 Assess the level of consciousness .07 221 .09 .223 12 564
Neuromuscule 6  Assess grade of muscle power
Regional Anesthesia 7  Assess block level 11 .067 .21 .003 .09 .686
Urinary retention 8 Assess bladder retention .11 .067 .12 .098
Assess skin 9  Assess skin status .05 .445 .05 .470 .02 .935
Physical . 10 Assess bleeding(Surgical site, Extra-surgical site) .07 .239 .01 .912 .14 516
2 assessment Assess bleeding - — -
& Test 11 Evaluate uterine contractility by palpation .15 .031 .09 .686
12 12 lead EKG .04 .549
13 ABGA .09 .215 .54 .006
Treatment & Test 14 CBC/Electrolyte .08 .271 05 .809
15 X -ray .04 549
16 Glucose
17 Assess Nausea/Vomiting .07 .249 .18 .010 .12 .567
3 Comfort I}Ieg;??ing 18 Vomiting: Maintain airway/ position change .17 016 .09  .686
19 Nausea: Nonpharmacologic therapy -.02 .736 .25 <.001
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Domain [tems
r P r P r p
20 Mouth dryness/thirst .08 .208 .02 741
3 Comfort Comfort care 21 Change the comfortable position
22 Check comfort level .08 .216 .01 . 864 -.15 .480
Pain 23 Pain .25 <.001 17 .014 .53 .008
Check tube insertion site 24 Arterial, Central Venous, IV, Epidural, etc .48 <.001 .02 771 .31 137
25 Foley catheter .28 <.001 12 .103 15 473
26 Chest bottle/tube .21 .001 .02 .836
Check drain tube & 27 Nasogastric tube 12 044 .10 .156 .07 737
Patency 28 ll\éﬁsqellaneogs tube(Penrose drainage tube, o4 567 99 002 37 078
iliary drainage tube, ostomy bag)
29 Hemovac .24 <.001 .13 .075 .24 .269
30 Provide sandbag on surgical site .10 .168
31 Compression dressing: Arterial catheter .54 <.001 .01 .945 .33 .116
Bleeding prevention 32 Compression dressing: Jugular vein catheter .12 0.04 .02 .837 .35 .098
Treatment & 33 Compression dressing: Intravenous catheter .37 <.001 .04 .626 .23 .276
procedure 34 Check removal site of catheter .55 <.001 .04 580 .40  .053
. 35 Check equipment .20 .001 .01 .870 .39 .059
Management Equipment -
36 Prepare equipment
Insertion catheter 37 Insert%on %ntravenous catheter: Adl.llt
38 Insertion intravenous catheter: Child .09 .210
Skin care 39 Simple dressing .04 475 .08 .280
Tube insertion care 40 Prepare & assisst nasogastric tube
41 Tap water therapy
Temperature care 42 Apply & remove forced air warming device 12 .050 .14 .054
43 Provide warm blanket
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Domain [tems
r r P r b
44  Provide Oxygen -.11  .067 -.18 .013 .09 .686
Oxygen therapy 45 ArFificial airway insertion at admission .13 .034 .09 677
46  Adjust Oxygen flow rate .09 677
47 High flow therapy
48 Ambu- bagging/ NRB
Airway management 49 Intubation
50 Jaw trust/Head tilt/ Insert Oral/Nasal airway .13 .034 .09 677
5 Respiration Respiratory care 51 Encourage deep breathing and coughing .03 .626 .05 .526 .23 .289
52 Remove secretion
Suction 53 Endotracheal suction
54 Nasopharyngeal suction
Extubation 55 Extubation
. . 56 Monitor ventilation
Ventilation — -
57 Prepare & set up the ventilator
CPR 58 CPR
) 59 Bed height lower & fix/ Apply side pad .16 .008 .10 144 -.41 .048
i:ggégmggzlronmental 60 SurYe%llagce of movement pgttern .15 .041 .21 .316
61 Position in proper body alignment .06 787
Risk Energency care 62 Supine position w%th leg elevation .08 .240 .57 .003
management 63 Trendelenburg position .08 .240 .57 .003
64 Protect & limit overactivities .14 .056 .53 .008
s e Hovent e e & Mperact L.
Satety management 66 Apply restraints -.15 472
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Domain

Ttems

r p r p r
lygione & 5o 67 oo/ Lnat on/detocar o Comemmated with A7 020 .09 686
infection . 68 Apply Personal Protective equipment (PPE)
Infection — - -
69 Contact Precaution: Device, Environment etc
Teaching 70 Catheter-related bladder discomfort/bladder discomfort .00  .954 .14 .052 .05  .804
71 Urinary catheterization: intermittent
Urinary care 72 Insert foley catheter
8 Elimination 73  Remove foley catheter
Bladder irrigation 74 Check fluid dripping for bladder irrigation/Empty Urine bag 10 .107 .03 721
Tube care 75 Check urine output/status .29 <.001 .10 175 15473
Toileting 76 Provide bedpan for urination/defication .02 .764 .09 .210 .09 .686
77 Administer via intravenous syringe pump at admission .26 .000 41,045
78 PCA state at admission .34 <.000 .06 .389 07 746
79 1V bolus .34 <.000 .22 .001 .28 .188
80 Piggy bag .07 .238 .18 .010 .49 .016
Medication 81 Epidural catheter, IM/SQ .18 011
management 82 PCA bolus 11 .068 .02 .745 .56 .005
Medication 83 Syringe pump, Infusion pump .29 .000 .57 .003
transfusion 84 Nebulizer
85 Complete administration .13 .067 .05  .826
86 Evaluate the effect of administration .36 <.001 .23 .001 .06 .796
87 Check intravenous drip rate at admission
. 88 Adjust intravenous drip rate at fluid loading .15 .041 .37 .080
Fluid management 89 Check intravenous drip status .22 .002 .24 257
90 Replace fluid .08 .216 .16 .023 .43 .038

- 157 -



Domain Ttems
r p r p r p
91 Transfusion status at admission -.03 .656
92 Transfusion side effects -.03 .656 .33 .116
93 Prepare a transfusion .33 .116
9 Medication & Transfusion 94  Check blood product & transfusion .33 .116
transfusion  management 95 Adjust intravenous drip rate & warming blood product at 33 116
transfusion ) :
96 Autotransfusion device management .37 .078
97 Procedure or transfusion
. 98 Handover between medical staffs at admission
10 gommumca“o Communi cat ion 99 Contact Doctor 45 <.001 28 <.000 04 870
100 Contact assistant .48 .019
101 Teaching patient postoperative procedure .08 .198 .22 .001 .54 .007
Teaching 102 Teaching & education caregiver .16 .021 .06 765
. Eﬁgf%ﬁil& 103 lgg?é?énrggggﬁ182/\i/r11§g;111)£2?g£mg/11ngu1st1c loss patient/ 11 077 09 195
support . 104 Active listening .18 .004 .05 .519 .14 .530
Elﬁggég?al 105 Support a patient with an unstable emotional state .14 .018 .21 .002 .39 .062
106 Hold, soothe and stabilize the child
107 Evaluate postanesthesia score
108 Handover for transfer
109 Preparing d@scharge(Contact assistant for transfer, Remove
12 Discharge Discharge care moni tor/devices)
110 Contact caregiver 17 .005 .09 .230 15 480
111 Contact medical staff 17 .004 12 .100 .22 .311
112 Change patient transfers cart
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Domain [tems
r (p) r (p) r
113 Apply patient's monitor .07 .310 -.03 .887
Discharee care 114 Apply SP0O2 .04 .549
12 Dischar & 115  Apply portable oxygen 11 .064 11 127 -.02 .933
scharge 116  Arrange & disinfect device
117  Electronic nursing record .30 <.00 .30 <.001 .55 .005
Record —
118 Upload patient’ s test result
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ABSTRACT

Patient Classification System on Postanesthesia Care Unit

In, Woo Young
Department of nursing
Graduate School of Yonsei University

Directed by Professor Jang, Yon Soo

PURPOSE: The PACU is a place where various surgical patients of all age groups
who are in an unstable state immediately after surgery are nursed. Proper
staffing is essential for the safety of patients who can change rapidly.

In order to have an appropriate nurse staffing level, it is possible to have
a patient classification system that can calculate the amount of nursing
workload. Therefore, this study developed a PACU patient classification system

based on the nursing needs of patients in the PACU after surgery.

METHODS: The patient classification system in the PACU was constructed based on
the nursing activity time provided to the patient. 178 nursing activities in
the PACU were derived from the literature review and the nursing records of
3412 patients in the PACU at a tertiary hospital. Then, 12 nursing areas and
150 nursing activities were derived through content validity of a group of PACU
experts in a tertiary hospital. Among 150 nursing activities, 34 nursing
activities were developed as PACU nursing activities in order to derive

standard nursing activities, and standard nursing activity time in PACUs were

- 211 -



prepared by direct measuring nursing activities. The preliminary PACU patient
classification system was developed with the final 12 nursing areas and 118
nursing activities through expert content validity.

The PACU patient classification system was applied to the nursing records of
497 PACU patients in order to confirm the difference in nursing needs by

patient classification.

RESULT: 14 unique nursing activities in the PACU were derived, and the unique
nursing domain were comfort and risk management. The validity verification was
verified through the PACU occupancy time. The average recovery time by group
was 32.60 (*4.54) in class 1, 45.85 (£ 17.23) in class 2, and 56.82 (=
22.93) in class 3. was significantly higher.

As a result of the «correlation analysis between the PACU patient
classification system score and nursing activities, there were 5 nursing
activities in class 1 and 16 nursing activities in class 3.

This study was developed to develop a patient classification system in the
recovery room so that patients in the recovery room can receive quality
treatment in a pleasant environment. In developing the recovery room patient
classification system, It is significant that PACU's unique nursing activities
and areas were derived. In addition, it 1s expected that the PACU

classification system will be sufficiently valid in PACU

Keyword: Postanesthesia care, Nursing activities, Patient classification

system,
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[. INTRODUCTION

The number of surgical patients is 310 million a year, and the number of
surgeries is increasing every year (Weizer et al., 2016). A report by the
Lancet Commission on Global Surgey 2030 found that about 30% of the world's
disease burden requires surgical treatment, which increases the role of surgery
and anesthesia (Meara & Greenberg, 2015). In addition, as the number of risky
surgeries 1s increasing, advanced surgery and anesthesia science are developing
accordingly, and PACU plays an important role in patient recovery and
complication prevention, and more professional knowledge and competence are
needed (Cng & Kim, 2019; Das et al., 2021; Regli et al., 2022; Fiszer &
Weiniger, 2022; Zahid et al., 2022).

PACU are places where patients identify basic conditions, respond to changes
in conditions, and manage critical conditions immediately after surgery
(Khorasanian et al., 2022). Immediately after surgery, patients need agile and
advanced competence in emergency response as they can have fatal consequences
if not closely observed in a state that can rapidly change due to surgery and
anesthesia (Dahlberg et al., 2022). In addition, 45% of patients in PACU are
delirious and can perform unexpected and harmful behaviors, requiring close
monitoring and observation (Hernandez et al., 2017; Fields et al., 2018).

Since PACU cares for a wide range of age groups from children to the elderly,
it is necessary to understand humans in all ages(Choi et al., 2022), and
extensive knowledge of all surgeries is also required for nursing patients from
various medical department (Patel et al., 2022). Pediatric patients are
physically more vulnerable than adults and have delirium in 80% immediately
after surgery (Moore & Angheiescu, 2017; Hii et al., 2022), so it is

recommended to strengthen intensive monitoring and placement of nursing
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personnel (Mamaril, 2020). In order to predict changes in the condition of
various PACU patients and to provide timely and quality care, professional
personnel have to be deployed at an appropriate level (Mensik, 2017; Kiekkas et
al., 2019). The amount of nursing activity provided to patients should be
calculated for proper nursing staff placement, and the type and time required
for nursing activities provided to patients should be measured (Rae et al.
2021; Dall'Ora et al., 2022).

A patient classification system that reflects nursing activities is a method
of classifying patient groups according to the nursing provided to patients,
and 1s used to distribute nursing personnel resources, improve roles, and
improve productivity (Malloch & Maisel, 2013; Ko et al., 2021). The patient
classification system can be classified into Proto type and factor-type
evaluations by categorizing the amount of nursing as a ranking or weighting
based on the provided nursing time(Jung et al., 2020). Korean studies have
developed as a factor—-type evaluation that is easy to evaluate daily patient
conditions(Yoo et al., 2016; Yoo et al., 2015; Song et al., 2018; Kwon et al.,
2020). However, in the patient classification system of the ward or intensive
care unit, the criteria for nursing activities are adjusted to fit within 24
hours, so it is limited to apply to postanesthesia nursing that are held for a
short period of time.

In a study on patient classification system for postanesthesia care unit,
the American Society of PeriAnesthesia Nurses (ASPAN) differentially recommends
the placement ratio of patients and nurses in PACU depending on the patient's
condition (Jennifer, 2016). Meanwhile, Halpap (2016) developed a patient
classification grid according to the weight of nursing activities, and Idoffson
et al. (2020) presented postanesthesia nursing workload step by step, but it is

difficult to evaluate it as a patient classification system reflecting the
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nursing time provided to patients. In addition, the Oulu University Hospital in
Northern Europe developed Perioperatiivinen Hoitoisuusqualisan (PERIHOIgq) by
revising it for operating rooms using a patient classification tool based on
nursing intensity, but has a limitation in that the amount of nursing is not
well reflected in the physical low-risk group (Rauta et al., 2017).

The following studies have been undertaken to analyze nursing activity of
PACU in Korea. One that analyzed nursing activities for postanesthesia in
Korea, core nursing intervention analysis using the NIC nursing intervention
classification system(Lee and Ji, 2001; Park & Choi, 2002). However, data that
can suggest the time required for nursing activities, etc. provided in PACU,
which is the standard for the patient classification system, is insufficient.

Therefore, this study focused on developing a PACU patient classification
system that reflects the nursing activities provided to patients by nurses in
PACU. The results of this study aim to contribute to providing quality nursing
to patients in PACU by securing appropriate nursing personnel in PACU by
presenting a basis for accurately estimating nursing activities according to

the patient's severity.

II. METHOD

This study is a methodological study to develop a patient classification system

in PACU.

A. Research Methods and Procedures

1) Step 1: Development of preliminary items for nursing activities in PACU
(1) A review of the literature

In order to derive postanesthesia nursing activities used in patient
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classification system from the literature, the following terms were searched on
PUBMED, Embase, CINAHL, and RISS; postanesthesiia care, peripheral care,
postoperative care, PACU, nursing activities, nursing intensity, workload,
patient classification and patient acuity. The years were restricted from 2000
to 2021. As a result of the search, 10 documents were searched by excluding
documents unrelated to this study based on duplicate documents, titles and

abstracts.
(2) Analysis of electronic nursing records in PACU

The items and frequency of nursing activities recorded in the Electronic
Medical Record(EMR) were calculated for PACU of a hospital located in Seoul.
The target selection was calculated for 20 out of 120 days excluding weekends
and holidays from January 2021 to June 2021 through random sampling using the
RAND random number table of the Excel program. A total of 3,412 electronic
nursing records in PACU of the patient were analyzed, excluding the patients

which performed in the pediatric laboratory or operated without anesthesia.

The hospital subject to this study has an electronic nursing record system
that is based on the nursing process and includes all the nursing activities

shown in the nursing record.

In the study, postanesthesia nursing records on the day of surgery was
extracted and used for the nursing record in the nursing record main. PACU
patient's gender and age were collected as general and clinical characteristics
in the subject's EMR. The final nursing activity of this study was derived
based on the nursing activity items derived from the literature review and the

nursing activity items in the electronic nursing record of PACU.

2) Verification of the Content validity of nursing Activities and nursing
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domain

The experts in this study consisted of 10 nursing managers and nurses with
more than 10 years of experience in PACU of a high-level hospital with more

than 300 beds located in Seoul and Gyeonggi-do.
(1) Verification of Content Validity

The content wvalidity verification of nursing activity items and nursing
domain was conducted twice through experts. The content validity was verified
using the Item level content validity index [I-CVI] to select items with a
validity of 0.8 or higher. Among the verified nursing activity items, the
standard nursing activity items that can contribute to the classification of
patient severity in PACU were selected on a 5-point scale where it's higher

than 3 through experts.

Among the finally selected nursing activities in PACU, among the nursing
activities presented by Cho et al. (2000), Kim & Jang (2002), Park et
al.(2006), Yoo & Kim (2009), nursing activities without standard nursing time

became nursing activities subject to manual preparation.

3) Step 3: Measurement of Nursing Activity Time in PACU and Preparation of

Nursing Activity Schedule
(1) Preparation of nursing activity manuals for time measurement

The definition and standard procedure of each nursing activity were presented
and described as preparation time, performance time, and subsequent time. For
the contents of nursing activities presented in the manuals, the books of

Butcher et al. (2018), Wiegand (2016), and Yoost & Crawford(2018).

The 35-PACU nursing activity manuals were verified by experts through content
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validity, and items with an item level of content validity (I-CVI) of 0.8 or

higher were selected.

(2) Measurement of Nursing Activity Performance Time and Preparation of

Timetable

In order to measure the time of nursing activities in PACU, the time record
of nursing activities in PACU was classified into preparation time, performance

time, and subsequent time by referring to previous studies.

The purpose of the study of nursing activity time measurement was explained
to nurses in PACU with more than 2 years of experience in PACU, and the study
participants were educated on the measurement criteria and methods of the study
to increase reliability among investigators. During 3 days on weekdays, the
performance time of 35 nursing activities in PACU was measured for study
participants. The observed nurse recorded the time required for the preparation
stage, performance stage, and subsequent stage in seconds using the stopwatch.
However, the time was measured through simulation for the three nursing items

that could not be performed during the measurement period.

PACU nursing activity schedule was presented by combining the nursing activity
hours of Cho et al. (2000), Kim & Jang (2002), Yoo & Kim (2009)and the nursing

activity hours of PACU measured by the researcher.
4) Stage 4: Development of Patient Classification System for PACU

(1) Preliminary PACU Patient Classification System Composition and Expert

Validation

Among the nursing activities performed on patients, the total amount of

continuous time was indicated by real-time calculation, and the number of times
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completed once was indicated. The time calculation score was scored by
calculating the continuous time in which nursing was provided in real-time,
charging 1 point per minute. Among the derived PACU nursing activities, the
nursing activity items were reduced by integrating items having a meaning
similar to the time of nursing activities. Each PACU nursing activity timetable

was prepared to apply the standard nursing time.

Expert opinions for verifying the preliminary PACU patient classification
system were conducted. The validity was verified using the item level content

validity (I-CVI), and items with 0.8 or more were selected.

(2) Evaluation of Patient Classification System in PACU Using Electronic

Nursing Records in PACU

Data for evaluating patient classification system for PACU was extracted from
January 1, 2022 to June 30, 2022 by random sampling using Excel Rand random
number tables for three weekdays, excluding holidays. PACU patient
classification system developed for 497 patients who entered PACU was evaluated
by analyzing the difference in the characteristics of the subjects and the

average score of PACU patient classification system.
Ethical Consideration:

Prior to data collection, after obtaining approval from the Institutional

Review Board (IRB) of (4-2021-1444).

III. Results

A. Stage 1: Deriving preliminary items for nursing activities in PACU.

1. A review of literature.
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As a result of searching for documents related to nursing activities in PACU,
a total of 10 documents were chosen. There were 143 common nursing activities
presented in the prior literature on nursing activities in the Korean ward,
ICU, and PACU, of which 30 were nursing activities in PACU, resulting in 174

final nursing activities and 30 nursing activities in PACU.
2. Analysis of electronic nursing records in PACU

There were 3,412 patients in PACU were investigated during this period, and
the total number of recorded nursing activities was approximately 80,202. Among
the nursing activities in PACU, "Assess of consciousness" was the most frequent
with 9,656 cases (12.04%), "Assessment of surgical sites" had 6,027 cases
(7.51%), and "check of sedation" had 4,611 cases (5.75%).

B. Stage 2: Verifying the content validity of the preliminary nursing

activities and domain
1. Verification of content validity.

1) 1st Content Validity: Modifying nursing activity items and classifying

nursing domains

In this study, among 174 nursing activities in PACU, with the consideration
of experts’ opinions, 168 nursing activities of PACU  were derived. To
classify the 168 derived nursing activities by domains, the Korean patient
classification system was referenced (Yoo, 2015; Yoo et al., 2016; Song et al.,
2018; Kwon et al., 2020). The nutrition domains was removed from the
classification system because it did not appear in the nursing activity items
of PACU, and was added into the safety, risk management, and communication
domains. The final PACU nursing domains was derived into 12 domain: vital signs

measurement and monitoring, physical assessment and examination, safety,
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treatment and procedure, respiration, risk management, Hygiene and infection
management ,elimination, medication and transfusion, communication, education

and emotional support, and discharge management .

2) 2nd Content Validity: Preliminary PACU Nursing domains and Activity Item
Content Validity

As a result of verifying the validity of contents in 12 nursing domain and
168 nursing activities through experts, only the "Cardiac output" item was CVI

0.7, and 167 preliminary nursing activities were finalized.
3) Selection of nursing activities for standard nursing time measurement.

In order to measure nursing time in PACU, 13 of the 167 nursing activities
were excluded in the final selection due to it being evaluated as less than 3.0
points out of 5.0 importance, resulting in a total of 154 nursing activities in

PACU.

C. Stage 3: Measurement of nursing activity time and preparation of nursing

activity schedule in PACU
1. Preparation of a manual for nursing activities for time measurement.

Of the 154 nursing activities, 35 nursing activities were prepared by
dividing them into preparation time, execution time, and subsequent time. With
the consideration of the expert’ s opinions, the validity of the question was
found to be I-CVI 1.0.2) Measurement of nursing activity performance time, and

preparation of timetable
1) Measurement of nursing activity performance time

Three nurses in PACU measured the time of nursing activities for 42 patients.
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The standard time of 35 items of nursing activity in PACU was derived. Since
oxygen saturation, blood pressure, electrocardiogram, and respiratory rate are
measured simultaneously with a patient’ s monitor, the four items were
integrated into one item, and ABP and CVP measurement items were also
integrated into one item as a basis for previous literature (Yoo and Kim,
2009). The nursing timetable of 150 items was completed by combining 115
standard nursing hours derived from the preceding literature and 35 nursing

hours surveyed by the researcher.
2) Preparation of PACU nursing activity schedule

In order to draft PACU patient classification system, 118 items were
integrated into the same nursing time and similar meaning among 150 PACU
nursing activities. A timetable for nursing activities in PACU was organized by
referring to the nursing activity hours suggested by Cho et al.,(2000), Kim &
Jang (2002), & Yoo & Kim (2009).

D. Stage 4: Derivation of Patient Classification System in PACU
1. Validation of the preliminary Patient Classification System for PACU

A preliminary patient classification system for PACU was prepared based on
nursing activity time. The wvalidity of 12 nursing domain and 118 nursing

activities was verified by experts, and CVI was 0.9 or higher in all items.

2. Evaluation of Patient Classification System Using Electronic Nursing Records

in PACU
1) Cluster Analysis of PACU Patients

Hierarchical cluster analysis was performed to identify the cluster of

patients in PACU. In order to select the optimal cluster, the average value of
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the elbow method, silhouette method, and Gap static techniques rapidly
decreases as the number of clusters increases. If appropriate K is found, a
graph that decreases very slowly was judged by the elbow technique that
determines K clusters (Thorndike, 1953). In this study, in the following graph,
the section rapidly decreasing by the elbow method technique was determined as
the third group. After determining the patient classification group as the 3
groups, the scores were classified through non-hierarchical cluster analysis,
the 1st group was 45.75 points to 71.00 points, the 2nd group was 71.25 points

to 111.00 points, and the 3rd group was 111.25 points to 227.00 points.
2) General characteristics of cluster-specific patients

In PACU patient classification system, the general characteristics of each
group were 177 women (59.6%) in the first group, 86 men (43.0%) in the second
group, and 18 men (9.0%) in the third group. In the first group, 60 people
(72.3%) were aged 40 to 49 years old, 23 people (69.7%) were aged 7 or younger
in the second group, and 7 people (21.2%) were aged 7 or younger in the third
group. The highest percentage of clinical departments in the first group were
radiation oncology 5(100%), thyroid surgery 43(84.3%), otolaryngology and head
and neck surgery32(80.0%), breast surgery 19(79.2%) and so on. In the second
gruop, cardiothoracic surgery 14(60.9%), gastrointestinal surgery 9(60.0%),
transplant surgery 3(60.0%), pediatric surgery 22(56.4%), obstetrics and
gynecology 40(54.8%), colorectal surgery 12(54.4%), neurosurgery 18(48.7%), and
Hepatopancreatobiliary surgery 11(45.8%). In the third group, transplant
surgery 1(20.0%), pediatric surgery 7(18.0%), neurosurgery 5(13.5%), plastic
surgery 2(11.1%), orthopedic surgery 5(9.8%), Hepatopancreatobiliary surgery
2(8.3%), otolaryngology and head and neck surgery 2(5.0%), obstetrics and

gynecology 3(4.1%), and urology 1(2.0%).
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3) Clinical Characteristics of Patients by Cluster

In PACU patient classification system, the clinical characteristics of each
cluster were high in the ASA 2 group in all groups, with 333 (67.0%) in all
groups. In the surgery schedule, nine emergency surgeries (3.3%) were performed
in the first group, 12 emergency surgeries (6.1%) in the second group, and
three emergency surgeries (10.7%) in the third group, which increased the

proportion of emergency surgery.

As for the type of anesthesia, the tracheal intubation general anesthesia
group had the highest with 23(82.1%) in the third group, the LMA intubation
general anesthesia group had the highest with 57(20.9%) in first group, and the

spinal anesthesia patient group had the highest 17 (8.7%) in the second group.

In terms of PCA application, PCA non-application group 196(71.8%) were higher
in the first group, PCA application group 126(64.3%) were higher in the second
group, and PCA application group 18(64.3%) were higher in the third group. In
terms of bleeding volume, 201(73.6%) in the first group were without bleeding,
and 12 people (42.9%) in the third group were less than 1 to 500ml. The
difference in average bleeding was 41.04(%195.99)ml in the first group,
182.11(£370.21)ml in the second group and 320.36(%482.25)ml in the third
group, which were statistically higher in the second and third groups than in
the first group. In terms of blood transfusion, the group without blood
transfusion was the highest with 272(99.6%) in the first group, the group with
less than 1 to 500ml was the highest with 3(10.7%) in the third group, and the
group with 500ml or more was the highest with 1(3.6%). The difference in
average blood transfusion was 3.66(£60.52) ml in the first group, 17.35 ml in
the second group (£96.12 ml), and 45.18 ml (£120.38 ml) in the third group,

which was statistically higher in the third group than 1in the first
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group(p<.014).

In terms of surgery time, the group with less than 60 minutes was the most
common in the first group with 128 (46.9%). The group with 60 to 120 minute was
the most common in the first group with 89(32.6%). The group with 120 to 180
minutes was the most common in the third group with 8 (28.6%), and the group
with more than 180 minutes was the most common in the third group with 9
(32.1%). The difference in average surgery time was 81.16(%61.85) minutes 1in
the first group, 132.92(+102.34) minutes in the second group, and 165.5
(£127.96)minutes in the third group, which were statistically longer in the

second and third groups than in the first group(p<.001).

The anesthesia time was the highest in the first group with 65 (23.8%), 130
(47.6%) in the first group, 8 (28.6%) in the third group with 120-180 minutes,
and 14 (50.0%) in the 180-minute group. The difference in average anesthesia
time was 106.59 (£67.29)minutes in the first group, 167.27(%+112.74) minutes
in the second group, and 202.21(£137.33) minutes in the third group, which
were statistically longer in the second group and the third group than in the
first group(p<.001). Recovery time was the highest in the 30 minute group with
186 people(68.1%) in the first group, 17 (60.7%) in the third group with 31 to
60 minutes, 5(17.9%) in the third group with 60 to 90 minutes, and 4(14.3%) in
the group with more than 90 minutes. The difference in average recovery time
was 32.60(*4.54)minutes in the first group, 45.85 (%17.23 )minutes in the
second group, and 56.82(%22.93)minutes in the third group, which were
statistically longer in the third group than in the second and first

group(p<.001).

4) Defference of nursing activity time by patient classification group
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In the average time of nursing activities by patient classification group in
PACU, the average time for each domains was 21.5(=%4.34)minutes(p<.001),
followed by the vital sign measurements and monitoring domains at 11.3(£3.73
Jminutes(p<.001), treatment and procedure domains at 10.3 (£6.59)minutes
(p<.001), and physical assessment and examination at 10.0(%2.23)minutes
(p<.001). As a result of analyzing nursing activity time in the nursing domains
by group, nursing activity time increased statistically from the first group to
the third group in vital signs measurement and monitoring, physical assessment
and test, safety, treatment, respiration, risk management, Hygiene nursing and
infection management, elimination, medication and transfusion, communication,
Teaching and emotional support, and discharge management. In the order of the
highest difference in the average time of nursing activities, there was the
third group as the discharge management domains with

29.54(£6.97)minutes(p<.001).
5) Nursing Activity Analysis by Patient Classification Group in PACU

Pearson correlation analysis was conducted for the total nursing score and
each nursing activity to find out the correlation coefficient that affects the
total nursing time for each patient classification group in PACU. As a result
of Pearson correlation analysis, nursing activities with a significance level
of 0.05 p-value or less and a correlation coefficient of 0.4 or more were
extracted in the first and third groups, but items with a significance level of

0.05 p-value or more were not derived in the second group(Table 10).

3. Development of a PACU patient classification system based on final nursing

activities

The patient classification system for PACU with 12 final nursing domains and
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118 nursing activities was developed(Table 11).
IV Discussion

This study attempted to provide basic data for calculating the appropriate
nursing personnel in PACU by developing a PACU patient classification system
based on nursing activities. In this study, a PACU patient classification
system including 12 domain and 118 nursing activities was derived based on the
nursing activities and time performed in PACU. Specific discussions according

to the research results are as follows.
A. Nursing domain and Activities of the Patient Classification System in PACU
1) PACU nursing domains and activity composition

As the patient enters the room with anesthesia awakening immediately after
surgery, assessment of consciousness was the most frequent. Activities such as
observing the surgical site, checking sedation, controlling the environment,
assessing pain, and observing skin conditions and patterns of breathing were
derived. This activity 1s a nursing activity that checks the patient's
condition related to anesthesia and surgery. Nursing activities were also

derived by reflecting the characteristics of the subject of surgery.

On the other hand, in a study that analyzed the nursing activities by Baek et
al.(2019), fasting may be required by procedures or surgery in emergency, SO
the items for fasting confirmation were high. The ward nursing activities were
more intervention-oriented(Park et al., 2006). It can be confirmed that the
frequency of nursing activities for each nursing unit varies depending on the

characteristics of the subjects.

In terms of the nursing domains of PACU, ward, and intensive care unit, there
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were common domain, but the application criteria in the patient classification
system showed differences 1in the 1items, scope, and number of nursing

activities.

In the monitoring and measurement domains, PACU monitors ABP and CVP
(Halfpap, 2016; Idofsson et al., 2020). However, in the ward, only vital signs,
EKG monitoring, and oxygen saturation measurement were included, showing

differences in the scope of nursing activities(Song et al., 2018).

Furthermore, 1in the ward or intensive care unit, one day was set as the
standard for the number of nursing activities, while the number of nursing
activities was included from the first time because PACU was short. Therefore,
even 1f PACU patient classification system is the same nursing activity, it is
developed to be suitable for practice in consideration of the department's

specificity, and it is judged that clinical use will be possible.
2) The unique nursing activities and domain of PACU

In this study, the researcher derived 118 PACU nursing activities and 12
nursing domain, and unique nursing activities appeared only in PACU. PACU's
unique activities include monitoring grade of muscle power, regional anesthesia
level assessment, bladder distention assessment, uterine contraction
assessment, nausea/vomiting assessment, comfortable position, comfortable
level, movement monitoring, and bladder discomfort in the elimination domain,
are PCA injection status, administration via epidural catheter in the

medication and transfusion domain, and handover in the communication domain.

This nursing activities was mainly related to surgery and anesthesia, which
mainly included evaluating changes in the patient's condition in PACU, and

nursing activities to reduce symptoms or discomfort that lead to negative
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experiences during surgery. The risk management domains was classified

independent ly to suggest the importance of safety activities in PACU.

Additionally, in the madication and transfusion, a series of nursing
activities were included to alleviate postoperative pain as activities related
to self-pain control to reduce pain. Furthermore, the transition activity
between medical staff in the field of communication is a very important nursing
activity in PACU. Surgical patients go through the operation preparing,
operating room, and PACU during surgery, and various medical staff participate
in the surgery, so the transfer of important information from the patient 1is

very crucial (Wang et al., 2021).

Considering the results of PACU nursing activities and domain of this study,
there were common domain in wards and intensive care units, but there were
differences in the scope of application, and the results of classifying

activities not performed in PACU were very meaningful.
B. Evaluation of Patient Classification System in PACU
1) Characteristics of Patient Classification Group

In the general characteristics of patient classification group, it can be
seen that the pediatric group under the age of 7 occupies a higher proportion
in the second and third groups than in the first group. In a study by Yoo &
Kim(2013), it can be seen that pediatric patients account for a higher
proportion of patients in the 2nd, 3rd, and 4th groups than in the 1st group,

which is thought to be an addition of nursing provided to adult patients.

Looking at the clinical department with a high proportion of group 1 in terms
of clinical characteristics, it was common that the surgical site was not an

abdominal organ or limb. As shown in Sommer et al. (2008), this can be seen to
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be related to the surgical site and pain, but research is needed later as an
indicator representing the patient classification group due to the lack of
clear criteria for the surgical site and pain. Not to mention, from clinical to
cluster—specific characteristics, emergency surgery increased as the patient
group increased. It was found that the group with self-pain control had a high
rate in the 2nd and 3rd groups, and the group with anesthesia time of more than
3 hours had a high rate in the 3rd group. On the other hand, the LMA intubated
general anesthesia group accounts for a high proportion of the first group,
which will be studied as an indicator representing the patient classification

group in future studies.
2) Differences in nursing time between patient classification groups

In the results of this study, as the patient classification group increased,
the actual time in PACU increased significantly. In a study related to the
intensive care classification system of Yoo et al.(2015), Kim & Jang(2002), the
higher the patient classification group, the higher the direct nursing time,
which 1s consistent with the result that the nursing time increases as the
nursing activity increases. In this study, the higher the patient
classification group by domains of the patient classification system, the
higher the nursing activity time, and it was confirmed in all domain that the

nursing activity according to the patient classification group increased.

In terms of difference in time by domains, in the study of Kim & Jang(2002),
the observation and measurement, respiratory nursing, medication, personal
hygiene, and elimination nursing were in order. In the study of Yoo et
al.(2015), it also scored high in the domain of vital signs measuremen and
monitoring, and respiration. However, in this study, the discharge domains,

vital signs and monitoring domains, physical assessment and examination,
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treatment and procedure domains were in order. Except for the discharge
domains, which was common to the intensive care unit, it was found that the
activities to continuously monitor the unstable patient's condition were

provided through vital signs measurement and monitoring activities.
3) Differences in nursing activities by patient classification group

In this study, it was confirmed as a correlation coefficient to analyze
nursing activities that affect nursing time by patient classification group. In
the first of the patient group, the correlation index was 0.4 or higher (P

<.05) in the following four activities.

In group 2, the correlation coefficient was 0.4 or less (P <.05). There are
many types of items that affect the total time, but there are no items that
significantly affect it, and it can be seen that various nursing activities are

provided in a short period of time in PACU.

In group 3, there was an i1tem where the correlation coefficient was 0.4 or
more (P <.05). It is a nursing activity that must be taken in an emergency due
to changes in emergency conditions such as hypotension or delirium of a
patient. This can be seen that patients with severe pain after surgery belong
to this group. Therefore, i1f nursing activities classified by PACU patient
classification system are checked by group, group 1 can be classified as
patients who provide basic nursinf care or have removed catheters. Group 2 can
be classified as CVP and ABP monitoring and drug administration. Group 3 can be

classified as emergency patients or painful patients due to condition changes.

In the results of this study, the three groups were statistically the most
effective groups using hierarchical cluster analysis, but most of them were

classified in the four groups in the Korean ward and intensive care unit
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patient classification system(Kim & Jang, 2002; Yoo et al., 2015; Song et
al.,2018). On the other hand, in Halpap (2016)'s PACU study, patients were
classified into the 5th group through PACU capacity scoring grid, with an
average of 1% in the 1st group, 54% in the 2nd group, 38% in the 3rd group, 5%
in the 4th group, and 6% in this study. This is considered to be a result of
reflecting the characteristics of patients who recover relatively quickly due
to the characteristics of the subjects, with the physical score of the ASA
score being 10% and 67% of the 2nd group being 77% and 47.9% of the patients

within 30 minutes in length of PACU.

Through this study, the unique nursing activities and domain of PACU were
derived, and the possibility of practical use is significant by developing PACU
patient classification system to secure validity. As well, it 1s meaningful to
improve safe postanesthesia nursing by providing quality nursing to patients in
PACU by securing appropriate nursing personnel using PACU patient

classification system.
The limitations of this study are as follows:

First, the experts for verifying the validity of the contents of this study
consisted of 10 managers and nurses in Seoul and Gyeonggi—-do, centering on
High-level hospitals. Therefore, rather than representing the nursing of PACU
of all working institutions, it 1s considered necessary to conduct further
research to secure validity by expanding the target institution to nursing

centered on higher-level hospitals.

Second, in the process of this study, nursing time measurement was conducted
only at a single institution, and time was measured for nurses limited to

practical limitations. Repeated research is needed for nurses by career in the
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future.

Third, the subject of this study is electronic nursing records, and nursing
activities that are not actually performed are omitted from the records, so
there 1s a concern that they will be evaluated in a smaller way than actual
nursing activities. Thus, in future studies, it is considered that additional
studies are needed to compare nursing activities performed on actual patients

with recorded nursing activities.

Fourth, since this study has not verified the validity in the development of
tools, 1t 1s considered that further research 1is needed to verify the

reliability and validity in the future.

The significance of this study is as follows:

In this study, PACU patient classification system was developed based on the
nursing activity time provided to patients. PACU patient classification system
1s very significant in that nursing activities are derived not only in the
physical care of patients provided in unstable conditions after surgery, but
also in the risk management domains for patient safety and reduction of
discomfort such as pain, nausea and thirst and so on. In addition, the existing
patient classification system was developed mainly in wards or intensive care
units, but 1t is meaningful that it can be used clinically by reflecting the

specificity of PACU.

This study was developed to provide high-quality nursing to patients in PACU
in a safe environment by developing a PACU patient classification system. It is
significant that unique nursing activities and domains of PACU were derived in
the process of developing patient classification system for PACU. In addition,

it is expected that PACU patient classification system will be applicated in
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practice in the field of PACU nursing.

V. Suggestion

First, it 1s suggested to repeatedly check, modify, and supplement it at the
working site since this is the first study in Korea to attempt to develop a
patient classification system for PACU. In particular, it 1s suggested to

derive items performed by actual observation.

Second, by deriving the uniqueness of nursing activities in PACU, an
opportunity was provided to raise the perception that nursing provided to
patients plays a major role in safety. Therefore, it is suggested to derive the
nursing capacity of PACU by writing active nursing records in the safety

domains activities.

Third, a follow—up study on indicators that can prosfectively classify the
patient classification group through the characteristics of the subjects shown
in the development process of patient classification system for PACU 1is

suggested.

Fourth, PACU patient classification system made it possible to calculate the
nursing time provided to patients, but there was a limit to calculating the
ratio of patients and nurses. PACU is a research problem that needs to consider
the dynamic situation of entry and exit, and it 1is suggested to conduct

in—depth research in the future to calculate the ratio of nurses and patients.

Fifth, since this study was organized based on the nursing activities of
high-level general hospitals, it is suggested that future studies are performed

by applying it to multiple institutions.
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