C % ORIGINAL ARTICLE ISSN 1225-9330 (Print) | ISSN 2288-4955 (Online)

N>/ M) Check for updates J Korean Acad Nurs Adm (Zt= &8+ X|) Vol. 30 No. 1, 67-78
KAN A https://doi.org/10.11111/jkana.2024.30.1.67

o|utA| SR etxto] SXEFH| AL APACHE Il H+2|
St AlY oS3 Hw

neg|'? . x
Agdstn ztast, getaal, Aedsta e dist - ZtsaetATA, a4

=12
E

Relationship between Patient Classification System and APACHE 11
Scores, and Mortality Prediction in a Surgical Intensive Care Unit

Go, URi" - Cho, Sung-Hyun?

!Graduate Student, College of Nursing, Seoul National University
*Professor, College of Nursing - Research Institute of Nursing Science, Seoul National University

Purpose: To explore the relationship between nursing care needs and acuity based on the Korean Patient
Classification System for Critical Care Nurses (KPCSC) and APACHE II, and to identify their prognostic value in
predicting mortality. Methods: A total of 617 patients admitted to a surgical intensive care unit in a tertiary hospital
from January 1 to June 30, 2021 were included. The correlation between KPCSC and APACHE Il scores, and their
predictive power regarding mortality were examined. Results: KPCSC and APACHE Il scores showed a significant,
positive correlation (r=.32, p<.001). The KPCSC score was significantly correlated with 10 out of 11 KPCSC
categories and 2 out of 3 APACHE Il domains, whereas the APACHE Il score had a significant correlation with all
APACHE Il domains and only 4 out of 11 KPCSC categories. Both KPCSC and APACHE Il demonstrated moderate
discriminatory performance in predicting ICU and in-hospital death, and their AUC values were not significantly
different. Conclusion: KPCSC, reflecting the severity of iliness, predicted mortality as well as APACHE II. However,
KPCSC was found to consider factors other than severity, such as patient dependency, which substantiates its value
as an assessment tool for nursing care needs.
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Table 1. KPCSC and APACHE Il Scores of Patients Admitted to a Surgical Intensive Care Unit

1887 (30.5%), 242 6% (1.0%)2] =019 00 122 g3t %
SRR 2= 7 APACHE I d420] F7-2 27 14.67
i8.967‘§ 37 17.8247.174, 42 21.64i6.887‘§2§, 2317}

Bawg gy APACHE I g4 2pol 805} thF=
19.97, p <.001). APACHE Il £ wha} g}x},ﬂ; 57 o=
BRE AT FEET0] 263 (42.6%) 0.2 7 BT, AET
2087 (37.0%), BAFE 1007 (16.2%), EIET 267 (4.2%)2)
Lo|glom =L 9igith. APACHE I 3429 B3 =
SAE B E T Hal HAFT 119.96+14.054, AET 125.26
+184679, 25 5T 132.84+21.16%, 21 =T 151.72423.98
Hoa APACHE Il 321 Z3Ea T g2 2jol
505} tH(F=25.58, p <.001).

EC 2 APACHE Il Mo #aM
Z3lA B R R0} APACHE 1 37 2 9] 2l om0
ATA BAo) BN BE WSS TS 9 (skew-

ness) @} A = (kurtosis) 2 891815 0 H, 27 H4E A L5t =
< ¥t o] Arigho] 3K} 2k F = o] Ahighe] 108

(N=617)

Ist 2nd 3rd

Variables Categories n Range M+SD gl qaiie quaril

KPCSC Total 86 92.6~226.0 128.75+20.43 11240 12570 142.30
Monitoring & measuring 9 14.0~45.0  30.20£3.86  29.00 29.00 31.00
Physical examination & test 9 2.0~30.0 20.04+321  18.00 20.00 22.00
Respiratory care 14 0.0~490 144241080  6.00 12.00 20.00
Mobility 4 0.0~280 16374502  15.00 15.00 18.00
Hygiene & infection control 7 1.0~17.5 7.42+£3.05 4.50 8.50 9.50
Feeding 5 0.0~10.0 1.58+2.61 0.00 0.00 4.00
Elimination 4 0.0~9.0 0.38+0.68 0.00 0.00 1.00
Medication & transfusion 7 0.0~41.0 5.83+4.10 3.60 4.90 6.90
Treatment & procedure 18 1.0~38.0 1214%6.39 7.00 11.00 15.00
Emotional support & communication/education 5 0.0~30.0 10.86%6.48 9.00 9.00 18.00
Patient turnover 4 0.0~26.0 9.50+2.82 8.00 8.00 11.00

APACHEII Total 14 0.0~40.0 1896%+7.31  13.00 20.00 24.00
Acute physiology score 12 0.0~35.0 15.26%6.83 9.00 17.00  20.00
Age points 1 0.0~6.0 3.18+2.02 2.00 3.00 5.00
Chronic health points 1 0.0~5.0 0.51+1.22 0.00 2.00 2.00

APACHE II=Acute physiology and chronic health evaluation II; KPCSC=Korean patient classification system for critical care nurses.
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Table 2. Distribution of KPCSC and APACHE Il Groups (N=617)
Vil KPCSC APACHE I
Scorerange  n (%) M=SD F (p) Scorerange n (%) M=SD F(p)
KPCSC group 566.92 (<.001) 19.97 (<.001)
Group 1 <63 0(0.0) - -
Group 2 63~<100 6(1.0) 96.63+2.47 14.67+8.96
Group 3 100~<140 423 (68.5) 118.25+£10.75 17.82+7.17
Group 4 >140 188 (30.5) 153.38+14.91 21.64+6.88
APACHE II group 25.58 (<.001) 1,385.96 (< .001)
Normal 119.96+14.05 <10 100 (16.2) 7.82+2.16
Mild 125.26+18.46 11~<20 228 (37.0) 15.67+2.97
Moderate 132.84+21.16 21~<30 263 (42.6) 24.61+2.49
Moderately severe 151.724+23.98 31~<40 26 (4.2) 33.421+2.32
Severe - >41 0 (0.0) -

APACHE II=Acute physiology and chronic health evaluation II; KPCSC=Korean patient classification system for critical care nurses.
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Table 3. Pearson's Correlation Coefficients between KPCSC and APACHE Il Scores (N=617)
KPCSC APACHE II
Variables Total 1 2 3 5 6 7 8 9 10 11 Total 1 2 3
ror o1 ox r r r r r r r r r 1 1

KPCSsC

Total 1.00

1. Monitoring & measuring A41** 1.00

2. Physical examination/ test 447 30" 1.00

3. Respiratory care 66 11* .08 1.00

4. Mobility 39%* .06 .26** .12**1.00

5. Hygiene & infection control A1 .04 .28% 15%* .23**1.00

6. Feeding 07 .02 11%-08* 02 1.00

7. Elimination 34k 5% 240 4% 13** 25" -07 1.00

8. Medication & transfusion B2 25% 19% 25%* 05 .16 -06 .16*1.00

9. Treatment & procedure A1 217 21% .01 A3**-07 13 .22**1.00

10. Emotional support/communication .24** -10* -10* -.02 -00 -04 .09* -02 -12*1.00

11. Patient turnover A6 -01 -11% .01 -03 .01 .02 .05 .04 .10* 1.00
APACHE II

Total 32%% 05 .06 .42* 16** 08 -12** 04 177 01 .02 -01 1.00

1. Acute physiology score 31 .04 .05 43 16 .09 -08* .01 .15**-02 .00 .00 .95** 1.00

2. Age points 0% .05 .04 .06 01 -19% 13* 06 .13 .04 -02 .24* -02 1.00

3. Chronic health points .03 -03 -08 .12 -08 -07 -15 25*-02 -04 -05 .39** .21*-0.111.00

*p <.05, **p <.01; APACHE II=Acute physiology and chronic health evaluation II; KPCSC=Korean patient classification system for critical care nurses.

(OR=1.24, p <.001) ZFHA}A! U] A% 7154 o] bt that
A AR, FIALFET P4k TF 222 3R
A A FEARL W Al that A7 o ol felsiAl
A3t

B A ek 2AAE B HR A E Ao] 124
=(OR=1.04, p=.013), 1174 2| 7o} v] w2 wff FHF-<| -5 Al
918t U z] 37] X &7k(7|ek 3+ OR=10.39, p <.001, 7|}
9]3} OR=8.63, p <.001, A1 7} OR=7.79, p <.001) EA}7}, &
v = B o} e} 231214 (OR=6.14, p <.001) 0|t £3§(OR=
312, p=.015)90| A YA3t EA}, FEAEFETL H47F 5
422(OR=1.03, p=.001), APACHE II &4=7} —;-%4%(01@
1.19, p<.001) B WY AFg 7HsAd o] =9kt BE 317} E4
& BAR B A o5 24 AR L E A1)
o} ) mPL ) FH| T A 23 m 2] 37 A= H7]e}
9]3} OR=12.21, p <.001, 4173 7} OR=6.14, p=.006, 7| E} W 7}
OR=4.47, p=.044) 3tx7}, QutHE R} €} 234214 (OR=
4.64, p=.022)0]} 2FA(OR=4.45, p=.006)°| A A3t 3

27}, APACHE I 8427} &-84=2(0R=1.20, p <.001) B
W AL 7HsAd o] w8ttt :LEM e HeEY FFES A
S ohs 2R AE 3] EA o A= HY W APgol sl At
FEAEFRET A, I AASTE R SHA] gsiet
6. ZEAXEF T APACHE 19| At o == H|w
Z3A B2 =29 APACHE 119 A of| 282 uhols}r]
93] ROC 245 =33} th(Figure 1). 234 U] AFdo]
3] Z2IAEZETF0] AUC ZH2 0.69 (95% CI: 0.52~0.84),
APACHE I1¢] AUC 3 0.79 (95% CI: 0.68~0.91)2, & &
T nE 550 o&8e B Yrh(Figure 1-A). APACHE
7} AR EFRO F34A Y AP A& o] tha =
Ko, F =279 d &Y 7ol FAA o2 f-o)gt Aol YA
THp=.072). He W AP A5 of YoM e SEAAEFETY
AUC 3}0] 0.68 (95% CI: 0.57~0.79), APACHE I19] AUC %}
0] 0.76 (95% CI: 0.68~0.85) 0.2, F T R ZET o] o] &
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Table 4. Logistic Regression Analysis: Relationships of Patient Characteristics, and KPCSC and APACHE Il Scores to ICU

Death and In-hospital Death (N=617)
ICU death In-hospital death
Patients impl i Multipl ion* impl i Multipl ion*
Variables Simple regression ultiple regression Simple regression ultiple regression
I;vi_/:)s;r OR (95% CI) p OR (95% CI) 4 OR (95% CI) P OR (95% CI) p
Age (yr) 58.0+£15.6 1.04 (1.00~1.09)  .046 1.00 (0.96~1.04)  .957 1.04 (1.01~1.06)  .013 0.99 (0.96~1.02) .691
Gender
M (ref.) 346 (56.1)
F 271 (43.9) 0.96 (0.33~2.79)  .935 1.00 (0.30~3.34) >.999 0.92 (0.44~1.91)  .819 1.17 (0.49~2.75) 727
Medical department
Neurosurgery (ref.) 384 (62.2)

Thoracic surgery

Other surgery
Neurology

Other internal medicine

149 (24.2) 0.73 (0.15~3.57)
32(5.2) 1.74(0.21~14.58)
29(47) 621 (1.52~2545)
23(37) 245 (0.29~20.78)

Route of admission
General ward (ref.)
Emergency department

515 (83.5)
69 (11.2) 3.90 (1.14~13.31)

(

Another ICU 33 (5.3) 4.09 (0.83~20.08)
KPCSC total score 1.03 (1.00~1.05)
APACHE II total score (

ICU death

Alive 603 (97.7)

Died 14 (2.3)
In-hospital death

Alive 586 (95.0)

Died 31 (5.0)

700 2.28 (0.32~16.43)
611 1.27 (0.12~13.68)
011 4.24 (0.85~21.29)
412 0.39 (0.03~5.77)

.030 4.48 (1.10~18.34)
.083 3.28 (0.48~22.29)

017 1.00 (0.97~1.03)

412 1.30 (0.44~3.86) 639 3.83 (0.96~1534) .058
843 8.63 (2.91~25.60) <.00112.21 (3.31~45.02) <.001
079 7.79 (247~24.61) <.001 6.14 (1.69~22.29) .006
49510.39 (3.21~33.58) <.001 447 (1.04~19.14) 044

.037 3.12 (1.25~7.76)  .015 4.45(1.53~12.93)  .006
225 6.14 (2.25~16.71) <.001 4.64 (1.25~17.20) .022

980 1.03 (1.01~1.04)  .001 0.99 (0.98~1.01) .607

1.22 (1.11~1.34) <.001 1.24 (1.10~1.40) <.001 1.19(1.12~1.27) <.001 1.20 (1.11~1.30) <.001

*Adjusted for patient characteristics: age, gender, medical department, and route of admission; APACHE II=Acute physiology and chronic health
evaluation II; CI=Confidence interval; ICU=Intensive care unit; KPCSC=Korean patient classification system for critical care nurses; OR=0dds ratio.
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B. In-hospital death.

APACHE || =Acute physiology and chronic health evaluation || ; ICU=Intensive care unit; KPCSC=Korean patient classification system for critical care nurses.

Figure 1. Receiver operating characteristic curves of KPCSC and APACHE || on prediction of (A) ICU death and (B) in-hospital

death.
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