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Verification of the Reliability and Validity of the Korean Pediatric
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Purpose: This study was performed to verify reliability and validity of the Korean Pediatric Patient Classification
System (KPPCS) and estimate nursing time conversion index. Methods: The study was conducted in 9 children’s
hospital which included various areas and size of bed settings. To verify intraclass correlation reliability and
construct validity, staff nurses and nurse managers of 21 wards classified 575 patients according to KPPCS
comparing differences by age, days of stay, type of stay and medical department. Direct and indirect nursing
time of 575 patients were measured by 284 nursing staffs by stopwatch observation and self reports for 24 hours.
Results: KPPCS has 12 categories, 55 nursing activities and 80 criterions. High agreement among nurses (r=.91,
p<.001) suggested substantial reliability. Construct validity was verified by comparing differences in age, days
of stay, type of stay and medical department (p<.05). The correlation of nursing time and classification score
was also statistically significant (r=.59, p<.001). The nursing time conversion index was 10.78 minutes per 1
classification score. The entire patient group were classified to four groups using KPPCS. Conclusion: The
findings suggest that KPPCS would be a useful tool for estimating nursing demands related to the complexity of
pediatric patients.

Key words: Pediatric Nursing, Classification, Nursing, Workload

. M &

ESH ol 2Rt WA o AA|, A2, AR H EAE2 dl50

d

I

o3 P EAFE A A RHE Fr RO FE olojd 4

1, ®i7e Woy

ot b= 2 AR E A A7I7HA] o ThgRt Ao g
g AR o]Fo|A Qlof k& A] o]of| i3t o7t B a5}

Zt2 At 3| A AEH A7 T3 AL

ofefat 4ot T BA}ot HEA R 7B SHR T

QIEH1,2]. 2o} B3} /S WhE bE A 5 4 H7kE ] o

3 8757 ok 2ob BB 2R A HUEE

(o]

N

==y
==

FR0|: A0} 215, BRET, 245, YRR

Corresponding author: Park, Ji Sun
Department of Nursing, Seoul National University Hospital, 101 Daehak-ro, Jongno-gu, Seoul 03080, Korea.
Tel: 82-2-2072-0042, Fax: 82-2-762-5272, E-mail: parkjisun@snuh.org

* & A 20219 B ATTALS]o A RIS | etot g AHel.
£ 20221 58 3Y [ MARCIRIY: 2022 68 20 / ARHEFHY: 202214 68 24

-185 -



ot

o

e

A0t

ro

At ERETOl MelEet EHYE AE U UEA|

HI

rx
e

=2 /A8 SsliA= A} 41} 342} 427 ohd 3t
o] 7+5 aFwo] A% QA7 Wasi) o= wE
Sl ETE AL AR U B AT AN o] Bad
ZYSAL 5 APYSte] BRI 2N (5], 7t EAtl|A 85
L 715422 o] ofd ALA glo]gl &2 ufeldt 4= 9lo

3t

w, 0] AP §-L Fol 3 ARE Pa 5 BT A
2 %9 % 917 vEoleh67]

40} 759] WAL HB7E S} AIZE A
vko 2 sfo] 491 87471 0.2 Hrhelof 7] uf el (8], 2
o} E40] 2w =] %] 3t} Connor SO} 212 S0
A4 gape] Held R 7S Toh F2E B ohel 7hs
A7 QR QAR A7HY 7HE RS T T 8
TFEE Z2A5}0], o]2 7|Hto 2 7158 v = 9=
ol 9 BRETE dstel itk 2ol oAU B4
EZ =2l Complexity Assessment and Monitoring to
Ensure Optimal Outcomes (CAMEO)$} o] & =4 - H ¢35t
CAMEOIIE A|ZTo.2[9], &0t U 58 SR ER =72
The Inpatient Complexity Assessment and Monitoring to
Ensure Optimal Outcomes (The Inpatient CAMEO®©)&
WESFATH10]. o] & 72 AP AujA] =20
(Inpatient CAMEO(®© Staffing Algorithm)& 7igtsle] 4
oIS 17 MEGA 17 A & 32 S AT} 7hael
o wzjo] g-g-ahrha W nakch11]

FufollAe] 4ol BEe] 75 ele vjx] €ja] 4ol 7Zo =
YAt b ulE, B =5 AP S SolA ol F oA 8
oh A& S EA] 4 Stietag  of o] B e A foll= =
g FAEFE -1 (Korean Patient Classification System-1,
KPCS-1. Q7 AL3] o) A 2008 7Heskar 20109 7HA €
=7)'g AAWED SUsP Asn skl 2
KPCS-12 2585, A A Wl e 55 7|2 2 3hof A}

25 59, AA $F FolA ATHe b2 2ot B4 S A
2 whghA) Rohz SAE glo], 2ok B e PR
4 7t5 2= 5 HUsH sefsly] ol o]dt o] f 2
2ot B4 9 hE PR EAL Whghe ot B HEE
o] A 2 A go] Fasieh13].

Kwon %[ 4]9] Aol A= 20209 StishrE YojA] ARL-
319 3} B2 w10l KPCS-1[12]& 7|8ko 2 127) <, 5574

2 g, 80/ FELo 2 L/ H Aot Bt R = (Pediatric

Patient Classification System, PPCS: IRB No. H-1806-026-
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Table 1. Scores of KPPCS according to Patients' General Characteristics (N=575)
Score
Characteristics Categories n (%) tor F p Group*
M%SD

Total 575 (100.0) 18.85+10.04

Gender M 318 (55.3) 19.27+10.65 3.48 .063
E 257 (44.7) 18.00+9.22

Age (yr) <6 264 (45.9) 20.09£9.03 3.08 .002
>6 311 (54.1) 17.52+£10.70

Days of stay (day) 6 315(54.8) 17.86£8.32 -2.15 032
>6 260 (45.2) 19.72+11.74

Type of stay Continued stay 382 (66.5) 19.42+10.79 6.74 <.001 A
Admission by ER 30(5.2) 20.24%7.65 B
Admission by OPD 57(9.9) 18.08+6.72 A
Transfer 23 (4.0) 23.32+9.83 B
Discharge 83(14.4) 14.00£7.50 A

Medical department Internal medicine 324 (56.4) 17.05%+9.26 20.10 <.001 A
Hematooncology 94 (16.3) 24.27+11.79 B
Surgery 157 (27.3) 18.79+9.30 A

*Tukey HSD test; ER=emergency room; KPPCS=Korean pediatric patient classification system; M=mean, OPD=outpatient department; D=standard

deviation.

Table 2. Intraclass Correlation Reliability for Each Category in KPPCS (N=575)
s Staff nurses Nurse managers . .
M=SD M=SD

Measuring vital sign 1.61+0.96 1.61+0.96 .89 <.001
Monitoring patient 2.17+1.88 2.12+1.86 93 <.001
Respiratory care 0.67+1.70 0.67+1.69 .95 <.001
Hygiene 1.07£1.07 0.98£0.90 .66 <.005
Feeding 0.27£0.91 0.24£0.86 91 <.001
Elimination 0.63£1.04 0.64t1.61 58 <.001
Exercise 0.42+0.86 0.39+0.81 .83 <.001
Examination 0.58+1.64 0.58+1.35 78 <.001
Medication 3.80£4.05 3.75£3.83 91 <.001
General treatment 3.10+3.00 2.98+3.01 .84 <.001
Special treatment 1.38+2.11 1.36+2.13 .96 <.001
Education & emotional support 2.99+2.70 2.96£2.57 73 <.001
Total 18.70+10.04 18.26+10.11 91 <.001

KPPCS=Korean pediatric patient classification system; M=mean; SD=standard deviation.
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Table 3. Descriptive Statistics of Scores for Each Class Categorized by KPPCS (N=575)
Score
Variables Class Range n (%) F 4 Group*
M=£SD Min Max
Nurse I 156 (27.1) 12.36%7.48 10817  <.001 A
intuition II 290 (50.4) 17.78%+7.31 B
I 96 (16.7) 26.01+8.62 C
v 33(5.7) 35.53113.41 D
Cluster I 234 (40.7) 10.2743.29 24 15.1 1,565.05 <.001 A
analysis II 207 (36.0) 19.06%+2.82 152 244 B
I 103 (17.9) 28.66%3.60 24.6 38.0 C
I\Y% 31(5.4) 46.95+5.15 38.9 62.8 D
KPPCS I <15 226(39.3) 10.10+3.22 24 14.9 1,529.66 <.001 A
I 15~<25 225(39.1) 19.1743.06 15.0 249 B
I 25~<40 94 (16.3) 29.18%3.67 25.0 38.9 C
v >40 30(5.3) 47.22+5.02 40.0 62.8 D
KPPCS=Korean pediatric patient classification system; M=mean; SD=standard deviation. *Tukey HSD test
Table 4. Nursing Time per a Patient Categorized by KPPCS (N=575)
Correlation of
Categories M=£SD (%) KPPCS Class n (%) M=£SD F p
I p
Direct 82.61+65.87 (42.8) .62 <.001 I 226(39.3) 49.03+31.41 10292  <.001
nursing time I 225(39.1) 83.88+52.00
I 94 (16.3) 119.46+76.39
v 30(5.3) 210.56£92.09
Indirect 110.34+40.85 (57.2) 40 <.001 I 226 (39.3) 94.79+34.19 30.78  <.001
nursing time II 225(39.1) 114.50+40.82
I 94 (16.3) 123.74+39.28
1\Y% 30(5.3) 154.28+39.32
Total 192.95+96.35  (100.0) .59 <.001 I 226(39.3) 143.82+58.22 87.31 <.001
nursing time II 225(39.1) 198.37£82.79
I 94 (16.3) 243.204+103.78
v 30(5.3) 364.85+110.45
Nursing time conversion index=Total nursing time (116,807.7 min)/Total KPPCS score (10,837.9 score)
=10.78 min/score
KPPCS=Korean pediatric patient classification system; M=mean; SD=standard deviation.
A7t & 0502 BAFSE F95H FEHATHy < BA)7HE110.34+40.852(57.2%) 2.2 F 7+E A|7F2192.95
.001)(Table 1). 196.358 0 2 = =] QIcH(Table 4).

[¢)
W5 & 5759 FAE thdoes 10T 208 4Y
B NS A 82.61165.875(42.8%)0] .01, 7H47¢

2) $21 EA o THE B2} 191%
XH%?‘%EHOHH}E} Y £2EE Y

3 Hi 7|1 F<

Eigon, A% A= 204631115158, o U

SO 12 0

201.22+95.795,
B9 3= 113.15449.958 0 2 ZAx]o] BY 3ixjo] &
2t AZke] 71 A Urebgthp <.001). A 23hd 24419
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Table 5. Nursing Time per a Patient Categorized by KPPCS and Distribution of KPPCS according to Patients' General
Characteristics (N=575)

Nursing time KPPCS
Characteristics Categories n (% F Tuke I II III I\Y
: ) aep  FO) Tukey
n (%) n (%) n (%) n (%)

Typeofstay  Continued stay 382(66.5) 208.76£94.23  19.17 A 149(39.0) 135(353) 72(18.9) 26(6.8)
Admission by ER 30(5.2) 187.61£102.36 (<.001) A 8(267) 16(53.3) 5(167)  1(33)

Admissionby OPD ~ 57(9.9)  201.22495.79 A 13(228) 8 667) 5@8  1(17)

Transfer 23(4.0) 204.63+115.15 A 5(217) 10435 6261  2(87)

Discharge 83(14.4) 113.15+49.95 B 51(615) 26(313) 6 (7.2) 0(0.0)

Medical Internal medicine ~ 324(56.4) 191.07+91.12 2458 A 153 47.2) 114 (35.2) 44(13.6) 13(4.0)
department ~ Hematooncology 94(16.3) 248.19+117.19 (<.001) B 19 (20.2) 40 (426) 22(234) 13(13.8)
Surgery 157(27.3) 163.75%77.96 C  54(345) 71(452) 28(17.8)  4(25)

ER=emergency room; KPPCS=Korean pediatric patient classification system; M=mean; OPD=outpatient department; SD=standard deviation.

T LY T T ARS v 2 GHFFHI} 24819+ 2 Uehgton], AR 24 Ak 4] 3 Tholl AR o= frolgt
1171982 2 713 =4 Ueht oo YakA = 191.07+91.12 Z}o)7k QA ATH(F=1565.05, p <.001)(Table 3).
&, QA= 163.75177.962 0. 2 S E| o] TAF o= {9
gk Z}olE HGlrh(p <.001)(Table 5). 2) KPPCS &2 L HH
AFHS KB+ 24249 2o w2 R £X5
3) & T A} SRR Fobe] A Hkgste] 157 mlvhE 1, 158 o)/dollAl 25%] muks 2+,
Z 5757 ] Aol A ST F I AR SAE R A 257 ool A 404 m|9hE 37t o=, T3 407 oS 47
o= AR {7t 4] JHHAE EAthr=59, © 2 KPPCS 712 243ttt
p <.001)(Table 4). KPPCSe] H87 7|Z0] ule} B o 7o sixpies 5
S A HEH 170] 39.3%, 2 39. 1%, 3% 16.3%, 47 53%
5. ZSA[ZH SMR| ¢ AE itk KPPCS SRR SRR A5 S40A= B+

IREZ A 12 10.1Oi3.227§], 2 19.171+3.06%,

A7 FAA 3 32 BR A4 18 © 285 7HS A 378 29.18+3.674, 118|147 47.22+5.028 02 L}
Zr& o)t 2 Aol Al B2} 57575 ti o = A5 gt 4 wom, ARE B35 Aat 4 7 7hol BAIF 2 {5t &}
A, RN ZAIEE A7 S5k s YAk & A R4 o]7} = AL 2 UEETHp <.001)(Table 3).

52 o] ARzstgnh 9t sAlL AYEAL, $27EEA}

gt x| A1 o] oA AlFet F 7H3AI7H116,807.7 3) A :ua TZAIEEA

B2 % 32 HF4(10,837.99) 2 UHiro] A&t A3t 8 KPPCS g2} 27 Eh2k 191914 A8 e 2HE AR

A EFA4 1700 agohe ThEAIZE AR 4= 10.78 R 2. v waf B AT A7 PSR B 1401]*1 iL

2 UEfy}tH(Table 4). o7 ZkE Zlele BaS Btk & 7h5A|7He]
0]143.82+58.225, 27 198.37+82.791, 33 243.20+103.78
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Appendix 1. Korean Pediatric Patient Classification System (KPPCS)
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Appendix 1. Korean Pediatric Patient Classification System (KPPCS) (Continued)
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