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Table 1. Korean Patient Classification System for Critical Care Nurses

Nursing category

Nursing activity (maximum points available)

Monitoring &
measuring
(9 items)

vital signs monitoring (4), monitoring ABP, NIBP, HR, SpO2, ETCO2 (8),
invasive monitoring (8), monitoring cardiac output (5), measuring ICP (5),
measuring I/O (15), measuring body weight (2), preparing for ABP, CVP,
S_G cath, CO, etc. (c0), patients with IJABP/ECMO (6)

Physical
examination &
test
(9 items)

measurement of pupil, consciousness and orientation (10), chest
auscultation (2), measuring circulation, sensory and motor (2), additional
assessment (3), blood sugar test (4), POCT (4), blood sampling (1),
additional sampling (2), 12-lead ECG (o)

Respiratory care

patients with oxygen therapy (1), application of oxygen therapy (2),
patients with NO/Heliox therapy (2), application of NO/Heliox therapy (6),
breathing exercise (3), chest physiotherapy (9), drug nebulization (9),

(14 items) suction (15), patients with mechanical ventilator (15), application of
mechanical ventilator (3), prone positioning (c0), intubation (4), extubation
(2), artificial airway management (2)
Mobility position change (15), assisting patient ROM (5), rehabilitation exercise (o),
(4 items) applying restraints (3)
Hygiene&  bed bathing (4), bed shampoo (1), oral care (2), perineal care (o),
infection control exchange of linen or clothes (c0), contact and protective precaution (8),
(7 items) droplet and airborne precaution (4)
Feeding tube feeding - bolus (10), tube feeding - continuous (3), assisting to eat -
(5 items) adult (6), assisting to eat - pediatric (15), neonatal/infant feeding (o)
Elimination  diaper exchange (o), giving or removing bedpans (o), simple
(4 items) catheterization (0), enema (o)

Medication &  peripheral IV /arterial line catheterization (o0), intravenous dripping (<o),
transfusion ~ continuous intravenous infusion (o), intravenous injection (), blood
(7 items) transfusion - 2 types (o), other medications (o)

tube insertion (), tube management (o), irrigation of tube (o0), tapping

Treatment & and care (4), simple dressing (o), tracheostomy tube insertion (6), ICP
procedure monitor insertion (6), starting CRRT (10), patients in CRRT (10),
(14 items)  peritoneal dialysis (), DVT prophylaxis (3), therapeutic temperature

management (3), treatments over 30 minutes (), CPR (16)

Emotional support
& communication
/education
(5 items)

communication disorder (9), emotional support (6), severe agitation,
delirium (12), pediatric recreation (6), patient & family consultation (3)

Patient turnover
(4 items)

new patient admission (8), discharge (6), moving in and out (o), dead
patient care (4)

ABP = arterial blood pressure; NIBP = non invasive blood pressure; HR = heart rate; SpO2 =
peripheral capillary oxygen saturation, ETCOZ2 = end tidal carbon dioxide; ICP = intracranial
pressure; I/O = intake/output; CVP = central venous pressure; S_G cath = Swan-Ganz catheter;
CO = cardiac output; IABP = intra—aortic balloon pump, ECMO = extracorporeal membrane
oxygenation; POCT = point of care testing; ECG = electrocardiogram; NO = nitrous oxide; ROM

= range of motion;

CRRT = continuous renal replacement therapy; DVT = deep vein thrombosis;

CPR = cardiopulmonary resuscitation.
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3) APACHE O

APACHE O+ Knaus et al.(1985)¢] 7§%3F Acute Physiology and
Chronic Health Evaluation I & 23ttt APACHE O+ =ZA 54 &g
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al., 1985). APACHE 7} A94EE =3 d oA gH=E=

M

371 98l ROC (receiver operating characteristic) curveE #4333k 2

1%

3}, 71¥ APACHE?®] AUC (area under curve)?l 0.8519] H]3 A& o

2 =2 AT EE RATY(AUC=0.863). Ha3], o]ty #-29(2011)
gk A FHAA AN AAN APFES o FE= o oA T4
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2] 4
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Table 2. Acute Physiology and Chronic Health Evaluation I

. ) Available
Domain Variable i
points
temperature, MAP, heart rate, ventilation
Physiology rate, oxygenation, arterial pH, serum -4 ~+4
score sodium, serum potassium, serum creatinine, (¥ : (0~12)
hematocrit, WBC, Glasgow Coma Scalet
Age points Age points 0~6
if the patient has a history of severe organ
system insufficiency or is immuno-—
Chronic health  compromised as follows 0~5
points a) non-operative or emergency postoperative
patients
b) elective postoperative patients
Physiology score + Age points + Chronic health points = Total

MAP = mean arterial pressure.
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3)

4)
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t-test == one way ANOVA, Mann-Whitney U test& E3 #4
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AT7IZE Ft A SEAL A JAT FA= F 61THO R, fAt
5742 Table 33 Zvh. #xpo] A 42 P4 o] 34678 (56.1%), <14
o] 271" (43.9%) .= FAo] AR Bt Hit AH S 58.0£15.64]
wow, dAxgid BEEx= 18~19417F 3% (05%), 20~6447F 3699
(59.8%), 65~74A7F 16978 (27.4%), 754 ol%o] 769 (12.3%) = e
o XE5de= A LA 384 (62.2%) = 7H Ban, FH9 3 1497
(24.2%), 716k X =3} 557 (8.9%), A7 297 (4.7%)] =oldn. U4
BEE duk HAERSFEHY H]io] 515 (835%) o 7H Wk, &

S T3 A 698(11.2%), B TEAAEZFEH A9 339(5.3%)9
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Table 3. General characteristics

(N=617)

Variables Categories n (%)
Male 346 (56.1)
Gender
Female 271 (43.9)
Range 18~93
18~19 3 (0.5)
20~64 369 (59.8)
Age (years)
65~ 74 169 (27.4)
>75 76 (12.3)
M=SD 58.0£15.6
Neurosurgery 384 (62.2)
Medical Neurology 29 (4.7)
department Thoracic Surgery 149 (24.2)
Other 55 (8.9)
General ward 515 (83.5)
Route of
o Emergency department 69 (11.2)
admission
Another ICU 33 (5.3)
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O

6179 &A= ez ICD-100] we FdH s 24 23, F
152719] b o] ARG E Stk 49 1070 Xebgel= AA gAke] 51.2%

il

7} & QA o™, Malignant neoplasm of brain, unspecified 437
(7.0%), Moyamoya disease 4171(6.6%), Malignant neoplasm of
esophagus, unspecified 3971(6.3%), Benign neoplasm of meninges,
unspecified 367 (5.8%6), Cerebral aneurysm, nonruptured 357 (5.7%) &
o] o] tHTable 4).

Table 4. The 10 most common diagnoses (N=617)
ICD-10 ) )
Rank Diagnosis n (%)
Code
1 C719 Malignant neoplasm of brain, unspecified 43 (7.0)
2 1675 Moyamoya disease 41 (6.6)
Malignant neoplasm of esophagus,
3 CI59 fant neep phas 39 (6.3)
unspecified
Benign neoplasm of meninges,
4 D329 . 36 (5.8)
unspecified
5 1671 Cerebral aneurysm, nonruptured 35 (5.7)
6 D352 Benign neoplasm of pituitary gland 30 (4.9)

Malignant neoplasm of unspecified part
7 C3491 ] 26 (4.2)
of right bronchus or lung

Malignant neoplasm of unspecified part
3 C3490 o 25 (4.1)
of unspecified bronchus or lung

8 C7930 Secondary malignant neoplasm of brain 25 (4.1)

Neoplasm of uncertain or unknown
10 D444 ) ] 16 (2.6)
behaviour of craniopharyngeal duct
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Figure 1. Histogram of the KPCSC score distribution
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Table 5. KPCSC score according to nursing categories and activities

(N=617)
Nursing . L Available KPCSC score
category Nursing activity Points MiSD Q Q Qs
1. Monitoring & measuring 30.2£3.9 29.029.031.0

1. Vital signs monitoring (BT&RR) (0~4) 3.9+0.5 40 40 40

2. Monitoring ABP, NIBP, HR, SpO2,

ETCO2 (0~8) 7.8+1.1 80 80 80

3. Invasive monitoring
(CVP, PAP/PCWP/RAP, etc.)

4, Monitoring cardiac output
(CO, CI, SVI, SVV, etc.)

5. Measuring ICP using EVD,
Intracranial bolt, etc.

6. Measuring I/O (0~15) 14.8+15 150 150 15.0
7. Measuring body weight (0~2) 2.0£0.3 20 20 20

8. Preparing for ABP, CVP,
S_G cath, CO, etc.

9. Nursing care for patients with
IABP/ECMO

(0~8) 0.9+2.4 0.0 0.0 00

(0~5) <0.1+02 0.0 0.0 0.0

(0~5) 0.4+1.3 0.0 0.0 00

(2/once) 0.4£0.8 0.0 0.0 0.0

(0~6) 0.1£0.6 0.0 0.0 0.0

2. Physical examination & test 20.0£3.2 18.020.022.0

1. Measurement of pupil,
consciousness and orientation

2. Chest auscultation (0~2) 2.0+0.1 20 20 20

3. Over 3 times of measuring
circulation, sensory and motor

(0~10) 9.6£1.4 10.0 10.0 10.0

(0~2) 2.0£0.1 20 20 20

4. Over 5 times of additional (0~3) 98+0.7 30 30 30

assessment
Blood sugar test (0~4) 1.7+¢1.1 0.0 20 20
POCT (ABG, USG, ACT, etc.) (0~4) 1.0+£1.2 0.0 00 20

Over 2 times of blood sampling (0~1) 0.5+0.5 00 10 1.0

Over 2 times of additional
sampling (sputum, urine, stool, etc.)

9. 12-lead ECG (2/once) 0.2£0.6 0.0 0.0 00
Q; = 1% quartile; Qy = 2" quartile; Q3 = 3™ quartile.

O N

(0~2) 0.3£0.7 0.0 0.0 0.0
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Nursing Nursing activit Available KPCSC score
category & Y points Mz=SD

Q Q Qs

3. Respiratory care 14.4£10.8 6.0 12.020.0

1. Nursing care for patients with
oxygen therapy

2. Application of oxygen therapy (0~2) 0.6+0.6 0.0 00 1.0

3. Nursing care for patients with
NO/Heliox therapy

4. Application of NO/Heliox therapy  (0~6) <0.1t0.3 0.0 0.0 0.0

5. Over 6 times of breathing

(0~1) 0.2+0.4 0.0 0.0 0.0

(0~2) <0.1#01 0.0 0.0 0.

(0~3) 1.2+15 0.0 0.0 3.0

exercise
6. Chest physiotherapy (0~9) 3.2%£3.9 0.0 00 90
7. Drug nebulization (0~9) 0.3+t14 0.0 0.0 0.0
8. Suction (oral/tracheal) (0~15) 3.3+4.0 0.0 40 4.0
9. Nursing care for patients with

mechanical ventilator (0~15) 2.3+54 0.0 00 00

10. Application of mechanical (0~3) 15415 00 00 30

ventilator

11. Prone positioning (6/once) 0.0 0.0 0.0 0.0
12. Intubation (0~4) 0.2+0.9 0.0 0.0 0.0
13. Extubation 0~2) 0.8+1.0 0.0 0.0 2.0
14. Artificial airway management (0~2) 0.8+1.0 0.0 0.0 20
4. Mobility 16.4+5.0 15.015.018.0
1. Position change (0~15) 135+36  15.0 15.0 15.0

2. Over 3 times of assisting patient
ROM (0~5) 1.3£2.2 0.0 0.0 5.0

el . (3~5/
3. Rehabilitation exercise 0.3x1.1 0.0 00 0.0
once)

4. Applying restraints (0~3) 1.2£15 0.0 0.0 3.0
5. Hygiene & infection control 7.4+£3.0 45 85 9.5
1. Bed bathing (0~4) 2719 0.0 4.0 4.0
2. Bed shampoo (0~1) 0.3+0.5 0.0 0.0 1.0
3. Oral care (0~2) 1.8+0.4 20 20 20
4. Perineal care (1/once) 0.9+0.5 1.0 1.0 1.0
5. Exchange of linen or clothes (1.5/once) 1.3£0.6 15 15 15
6. Contact and protective precaution (0~8) 0.3+x1.6 0.0 0.0 0.0
7. Droplet and airborne precaution (0~4) <0.1+0.3 0.0 00 0.0
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Nursing Available KPCSC score

category Nursing activity points MESD Q Q Q3
6. Feeding 1.6+2.6 0.0 0.0 4.0
1. Tube feeding (bolus) (0~10) <0.1+0.4 0.0 0.0 0.0
2. Tube feeding (continuous) (0~3) 0.1+0.4 0.0 0.0 0.0
o s ety 00150 00 00 00
4. Over 3 times of feeding or
assisting to eat and drink (0~15) 0.0 00 00 0.0
(pediatric)
5. Neonatal/Infant feeding (4/once) 0.0 0.0 0.0 0.0
7. Elimination 0.4+0.7 0.0 0.0 1.0
1. Diaper exchange (1/once) 0.3x0.5 0.0 00 1.0
2. Giving or removing bedpans (1/once) 0.1x04 0.0 0.0 0.0
3. Simple catheterization (2/once) 0.0 00 00 0.0
4. Enema (2/once) 0.0 00 0.0 0.0
8. Medication & transfusion 5.814.1 3.6 49 6.9
2 f:gﬁi?;i tllzr/l arterial line (2/once)  0.3t10 00 00 0.0
2. Intravenous dripping (0.5/once) 1.5£1.2 05 15 20
5 sgngﬁumof mtravenous infusion ey 23518 1.0 20 3.0
4. Intravenous injection (3/once) 0.7£0.7 03 06 09
> ??;?g{?ﬁséﬁzgigg_)RBC’ (3bag)  04+18 00 0.0 0.0
6. frky’ggr;z;?fafﬁsiogr;afligyiglcentrate’ (1/bag) <0107 00 0.0 0.0
7. Other medications (0.5/bag) 0.6+1.3 0.0 0.0 05
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Nursing Available KPCSC score

category Nursing activity Doints MZSD Qi Q Qs

9. Treatment & procedure 12.1¢6.4 7.0 11.015.0
1. Preparing for tube insertion (2~T/tube) 1.8+3.8 0.0 0.0 0.0
2. Tube management (1/tube) 2.3x1.7 1.0 20 3.0
3. Irrigation of tube (1/once) 0.1+0.4 0.0 00 00
4. Preparation for tapping and care (0~4) <0.1+0.3 0.0 0.0 00
5. Simple dressing (1/once) 0.6+0.8 0.0 0.0 1.0
6. Preparation for tracheostomy tube

. . (0~6) <0.1£0.3 0.0 0.0 0.0
insertion and care
7. Preparation for ICP monitor

: : (0~6) <0.1+04 0.0 0.0 00
insertion and care

8. Starting CRRT (0~10) <0.1+0.7 0.0 0.0 00
9. Nursing of patients in CRRT (0~10) 0.1+1.2 0.0 00 0.0
10. Peritoneal dialysis (1.5/once) 0.0 00 0.0 00
11. Nursing care for DVT

prophylaxis (0~3) 2.910.6 3.0 30 3.0

12. Therapeutic temperature
management

(0~3) 1.4+15 0.0 00 3.0

13. Other treatments requiring over
30 minutes

14. CPR (0~16) 0.1£0.9 0.0 0.0 0.0

(6/once) 2.8£3.6 0.0 0.0 6.0

10. Emotional support &

. ) 10.9+t6.5 9.0 9.0 18.0
communication/education

1. Communication disorder (0~9) 2.8+4.2 0.0 0.0 90
2. Emotional support (0~6) 4.6+2.6 6.0 6.0 6.0
3. Severe agitation, delirium (0~12) 0.8+3.0 0.0 0.0 00
4 fgj;?g;;gfcreaﬁon and (0~6) 0.0 00 00 00
5. Patient & family consultation (0~3) 2.7+0.9 3.0 30 30
11. Patient turnover 9.5+2.8 8.0 8.0 11.0
1. New patient admission (0~8) 7.9+0.8 80 80 80
2. Discharge (0~6) 05+1.6 0.0 00 00
3. Moving in and out (3/once) 1.1+1.9 0.0 0.0 30
4. Dead patient care (0~4) <0.1+0.2 0.0 0.0 0.0
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Table 6. Distribution of inpatients classified by KPCSC scores (N=617)

KPCSC score

Variables Categories n (%)
M=+SD
Group 1 (1~62) 0 (0.0) 0.0
KPCSC  Group 2 (63~99) 6 (1.0) 96.6+2.5
group Group 3 (100~139) 423 (68.5) 118.3+10.7
Group 4 (=140) 188 (30.5) 153.4%14.9
Total 617 (100.0) 128.7+£20.4
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Figure 2. Histogram of the APACHE II score distribution
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APACHE @I A% 949d A4 E¥+= Table 73 vl 9948 A+
< 34 AR WolA 1534687, doldl tigh oA 32+2.04,
A A7 el gk el A 2141748013, HAE J4 AEH W
ol AV e,

Table 7. APACHE II score according to its domains (N=617)
. . Available APACHE T
Domain  Variable points score Q Q Q3
M+SD
Physiology Score 15.3+6.8 9.0 17.0 20.0

1. Temperature [C] (-4 ~+4) 0.4+0.6 00 00 10

2. MAP [mmHg] ( =4 ~+4) 1.7+1.1 20 20 20

3. Heart rate [min-1] (=4 ~+4) 1.5%1.3 00 20 3.0

4. Ventilation rate [min-1] (4 ~+4) 2.0+1.2 1.0 20 30

5. Oxygenation [mmHg] (4 ~+4) 0.2+1.1 00 0.0 00

6. Arterial pH (-4 ~+4) 0.4+0.9 00 00 00

7. Serum sodium [mmol/1] (-4 ~+4) 0.1+0.3 00 00 0.0

8. Serum potassium [mmol/1] (-4 ~+4) 0.1+0.3 00 00 00

9. Serum creatinine [mg/dl] (4 ~+4) 0.5£1.0 0.0 00 00

10. Hematocrit [%] (4 ~+4) 0.5+£0.9 0.0 0.0 00

11. WBC [t/m] ( =4 ~+4) 0.4+0.7 00 00 1.0

1= ﬁ?ﬁ?&fg&fcale (0~12)  76+49 20 120 120
Age points 3.2£2.0 20 3.0 5.0

Age 3.2%2.0 20 30 50
Chronic health points 2.1+1.7 05 20 2.0
Chronic health points 2.1+1.7 05 20 20

Q; = 1° quartile; Q, = 2" quartile; Q3 = 3 quartile.
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A=
Table 8% #Zt}. 1 A3} 21~30% (moderate)©o] 263 (42.6%), 11~207F
(mild)e] 2289 (37.0%), 107 o] & (normal)7} 1009 (16.2%), 31~40%
(moderately severe)o] 267 (4.2%)°] To 2 Bkil, 4174 o] (severe)
2 gt APACHE O FH9 Htr2 A oA 784224, A%
oA 157+3.0%, TT &= oA 24625%, TIE oA 3344237
ALt

Table 8. Distribution of inpatients classified by APACHE I scores

(N=617)
APACHE I
Variables Categories n (%) Score
M=SD

Normal (<10) 100 (16.2) 7.8+2.2

Mild (11~20) 228 (37.0) 15.7+3.0
APACHE @I

Moderate (21 ~30) 263 (42.6) 24.6+2.5
group

Moderately severe (31~40) 26 (4.2) 33.4+2.3

Severe (=>41) 0(0.0) 0.0
Total 617 (100.0) 19.0+7.3
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p<.001). 8] % 194 oldl= 1631647, 20~6441%= 17.7+7.1%, 65
~T4A = 207+7.0%, oM olAe  214+78d o w2, Ao wE
APACHE I &3¢ Aol #9238t thF=10.30, p<.001). x5 3¢ 7
9 AAG9 = 204+67H, VA= 215+7.1F, FHIHE 1394574,
71eF AEH}E 214290702, AR} A, e s
APACHE 0 #=7F #5935y #oaAl &= dtHF=37.98, p<.001).
PAFRo A duk WAZFE Sl 1914724, $HAS T
Ho] 183794, B FIAAAZHEE ] o] 187+82H o= YA

zo] W& APACHE I &3 el Aol= fFéfahA & kth(F=0.35, p=.702).
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Table 9. KPCSC

and APACHE 1

score according to general

characteristics
Variables Categories M=+£SD ¢ ?;)F
Male 128.6+20.7 ~0.20
Gender .
Female 128.9+20.1 (.839)
18~19 116.4+13.5
Age ( ) 20~64 127.4+20.3 215
e (years
g | 65~ 74 130.320.6 (.093)
P >75 132.6£20.3
C Neurosurgery? 127.3+18.2
S | Medical Neurology® 137.0+186 ( f-ggl)
C | department  Thoracic Surgery® 127.3+22.3 2;1<b
Other® 138.6+26.9
General ward® 127.5+19.3
Route of 13.58
o Emergency department®  129.9+20.4 (<.001)
admission ) a<b
Another ICU 146.1£28.7
Gend Male 18.0£7.2 -3.89
ender
Female 20.2+7.2 (<.001)
18~19 16.3+6.4
A Age ( ) 20~64 17.7£7.1 10.30
e (years
p | E Y 65~74 207:70  (<.001)
A >75 21.4+7.8
C Neurosurgery® 20.4£6.7
H | Medical Neurology® 215+7.1 ( f(-)%? |
E | department Thoracic Surgery® 13.9+£5.7 B<a
I Other® 21.4%9.0
General ward 19.1£7.2
Route of 0.35
o Emergency department 18.3+7.9
admission (.702)
Another ICU 18.7£8.2
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APACHE 0 #< z7te #AE
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= sh2tw- APACHE I A4 2%

0¥ #Zoh TIANEEFET A APACHE I A9
87274, 47 21.6x69% T} F3

AT ERFET FEFAo] =&T5 APACHE I Ha+k% FolA+

AT e Ao wE APACHE I

113 24 SIANZEFE=TF Ht A= APACHE 0 % (normal)
ol A 120.0+14.0%, 7 =(mild) oA 125.3+185%, %5 %= (moderate)

ol A 132.8421.2%4, < iL%(moderately severe) oA 151.7+24.0% o]

SAth. = APACHE II A frwre] E<58 sARtami=Es 3
o EolAE A¥S Wi, APACHE I 3wl SFaANSEFE
T Al Aol frold Aoz YEETHE=256, p<.001).
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Table 10. APACHE II score according to KPCSC group

APACHE 11
Variables Categories F (p)
M=SD
Group 1 (1~62) 0.0
a 20.0
KPCSC Group 2 (63~99) 14.7£9.0
' (<.001)
group Group 3 (100~139) 17.8+7.2 2<b
Group 4 (=>140)° 21.6+6.9
Table 11. KPCSC score according to APACHE II group (N=617)
KPCSC
Variables Categories F (p)
M=SD
Normal (<10) 120.0£14.0
Mild (11~20) 125.3£18.5
APACHE 11 25.6
Moderate (21 ~30) 132.8£21.2
group (<.001)
Moderately severe (31 ~40) 151.7£24.0
Severe (>41) 0.0
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= P AT =T 39 4 APACHE 1 11~20% (mild)
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Wb o] Aol ar, 11~20% (mild) 30.8%, 31~40% (moderately severe)
9.6%, 103 ©] 3} (normal) 6.9%, 417 o] X (severe)S {Ith =82 1+%
©2 APACHE I 11~30%el &3t&
APt ovy, FEANTEFET SApato] WYE+5 APACHE

347 WolA| il FEANSTEFET SApAo] =ET

a
= APACHE T A< 3 =2 Sx7F BolAl= A&l et
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Table 12. Cross—tabulation of KPCSC and APACHE II group

(N=617)
APACHE 1
. Moderately
frese 1210<r T(l)a; <1¥Ego> ltdzidfrsaotf e ?ivii
_ (31 ~40) =
Group 1 % of
KPCSC group 00 (0.0) (0.0) (0.0) (0.0)
Group 2 % of
KPCSC grop P00 (16D 383 (00) (0.0)
n 84 169 162 8 0
Group 3 % of
KPCSC growp (199 (39.9) (38.3) (1.9) (0.0)
n 13 58 99 18 0
Group 4 o
oo 69 (308 (27 (96) (0.0)

KPCSC group
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AE HFOW Pearson HIAATE 253 (r=.655
p<.001), F< % Fd(r=516, p<00l), AAALE 2 HAHr=439,
p<.00D), gA8Ts 2 ZAaaAg(r=415 p<001), A= 2 A<(r=410,
p<.001), &A% 54 L A (r=408, p<.001), 71573 (r=.391, p<.001),
WA (r=.336, p<.001), A& A=A = /W5 (r=237, p<.001), JEA
H2 (r=.157, p<.001)e] <col At olo] 3] dYF FFg& F3HA
T T AAAATE FYeHA @A r=.075, p=.063).
A, TN EFET T3 APACHE I &9 499 JaaA

L
foi
Mr

=

g Fofatrh. FIANITERET T4 APACHE 19 371 % 270
9 GolA F93 Ao FRPRAE BYow, AuASFE 34 A
A WS4 (r=311, p<.001), trolel gk "4 (r=.095 p=.018)°] <ol ATt,

A7y FelshAl ke (r=.025, p=.756).

AR, APACHE TT &3 1 skl 99 o] daaAs douw
APACHE I F4& 71 st¢ 99 37elA EF fod daaAs o
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Table 13. Pearson correlation matrix for the relation of KPCSC and APACHE 1I

KPCSC APACHE T
Total 1 2 3 4 5 6 7 8 9 10 11 Total 1 2 3

Total 1
1. Monitoring 4087 1
2. Physical exam 439" 304 1
3. Respiratory 6557 115" 076 1
4. Mohility 3917 067 2627 1200 1

KPC 5. Hygiene A157 040 2827 1467 234" 1

SC 6. Feeding 075 022 106" -.083° 063 .023 1
7. Elimination 336%™ 146" 2377 1457 1267 249" -067 1
8. Medication 5167 249" 195" 2537 061 1577 -.062 1607 1
9. Treatment 4107 209" 206 009 -.036 133" -.073 126 224" 1
10. Communication 237" -.09%6" -.103° -.021 -.021 -.004 -040 .089" -.020 -.116" 1
11. Turnover 157" -015 -.109" 006 -.072 -031 013 .015 051 .044 .101" 1
Total 3217 064 068 4217 1597 077 -1227 041 1707 012 .019 -.007 1

éﬁ% 1. Physiology ST 042 053 4267 1627 087" -.081° 011 152" -016 .003 .001 930" 1

O 2 Age 09%° 052 .04 062 016 .006 -.191" 127 057 132" 036 -.020 2457 -022 1
3.Chronic health ~ .025 -.031 -.083 .118 -026 -079 -.074 -.153 245" -.020 -.041 -.048 .38 212" -0.114 1

" p<0.05, ™ p<0.01
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Al 44 AT

AT & 6179 Y] FEAA W A o R A
603 (97.7%)> AE, 1478 (2.3%)2 APttt T84 U AMY o 4

Aol Frolgh AolE B AnkAH 5EAS AR YA ZAHTable
14). Ao w2 322 U AMgELS PAdo] 2.3%, ool 2.2%=
AMoZ Fog Aol7b JAATH(p=935). ARl A= FHAA
AE o] Hit 57.8+1554], AFE 0] 6631145412, SR U ALY
Fate] AF o] FHA =ATHp=.043). AEHH F3AAA U AL ES
Ay AAA7E 103%= 7HE =3 7|eF JA5FH 36%, 21749
1.8%, %97 1.3%9 Tolov, Mede wE F3HAA U AMYE
A= frelsk zbol7h itk (p=510). YAH =2 wE FIAA W ALY
B B TERAAEEE AYe AUt 6.1%, &9

1
F 5.8%= A TeAE W AMEES 23%KEu =kal, ARk A
H

Ql

i
rod

d

_4

>~l

=

S-7
3 AP A AAEELS 1.6%ATE ol JAA R T3
AEA = FAFeRE {3k 2ol AT p=.007).
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Table 14. Demographic and clinical characteristics of ICU survivors

and non-survivors (N=617)
No. of ICU
patients (%6)  Syrvivors  Non-survivors i
Overall 617(100.0) 603 (97.7) 14(2.3)
Gender
Male 346 (56.1)  338(97.7) 8(2.3) 935"
Female 271 (439)  265(97.8) 6(2.2)
Age (years) 098.0+15.6  57.8+15.5 66.3+14.5 .043
Medical department
Neurosurgery 384 (62.2)  377(98.2) 7(1.8)
Neurology 29(47) 26897 3(103) 510"
Thoracic Surgery 149 (24.2) 147 (98.7) 2(1.3)
Other 55 (89) 53 (96.4) 2(3.6)
Route of admission
General ward 515(835) 507 (984) 8 (1.6) .
Emergency department 69 (11.2) 65 (94.2) 4 (5.8) o
Another ICU 33 (5.3) 31 (93.9) 2(6.1)

' Mann-Whitney U test.
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2) Hd W A%

AFY B A W A BB BT A 5869 (95.0%)°)
BE, 319 (G0%)0] stk Hg U AF ool glo] fol Aol
b uhebe lgRbe] Qb S e e 9wl 947 29 rh(Table
15). el We ge v AgEe dao] 52%, 4ol 48%%, o5
Aol fol5h WhrHp=819). AH web WA O AE A%
B 57641554, A BA7L 64815482 Ve, B9 ) A 84
of Bt Aol Fo8A EATHP=012). Andd P ) AFEL 7]
B AR 200%, ABT 17.2%, F7 34%, A7 93 26%9] ol
o vtk & 8 dumi 2 443 #47h Frelvht 2799
S wla) A W AR Fo8H EUATHE<00D). YAA R

2 99 W AYES B FAANZVE AYT A3 182%2 713

o
al

o] frolstAl = (p<001).
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Table 15. Demographic and clinical characteristics of in-hospital

survivors and non-survivors (N=617)
No. of In-hospital
patients D
(%) Survivors  Non-survivors
Overall 617 (100.0) 586 (95.0) 31 (5.0)
Gender
Male 346 (56.1) 328 (94.8) 18(52) 819
Female 271 (439) 258 (95.2) 13 (4.8)
Age (years) 58.0+15.6  57.6+155 64.8+154 012
Medical department
Neurosurgery 384 (62.2)  374(974) 10 (2.6)
Neurology 20(47)  24(828) 5172) <001
Thoracic Surgery 149 (24.2) 144 (96.6) 5(34)
Other 55 (8.9) 44 (80.0) 11 (20.0)
Route of admission
General ward 515(835) 497 (96.5) 18 (3.5) .
Emergency department 69 (11.2) 62 (89.9) 7(10.1) oot
Another ICU 33 (5.3) 27 (81.8) 6 (18.2)

' Mann-Whitney U test.
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I'4E2 APACHE O 108 o]sk(normal) el Al 0.0%, 11~204 (mild)eof| 4]
0.9%, 21~307(moderate)°ll A 2.3%, 31~40% (moderately severe)ol A
231%F 3L, 4148 o] (severe)dl slEst= A= gl 5 APACHE
O Aol 245 T3AE W APYE T3 Srhsislon, o3t
APACHE T Al Sad Wl A of 7o) Zol= #ostidth
(p<.001).

_53_



Table 16. Cross—tabulation of KPCSC/APACHE 0 group and ICU

survivors/non—survivors (N=617)
No. of ICU U
patients ()
(%) Survivors  Non-survivors p
Overall 617 (100.0) 603 (97.7) 14 (2.3)
KPCSC group
Group 1 0 (0.0) 0 (0.0) 0 (0.0)
2745.5
Group 2 6 (1.0) 6 (100.0) 0 (0.0)
(.005)
Group 3 423 (68.5) 418 (98.8) 5(1.2)
Group 4 188 (30.5) 179 (95.2) 9 (4.8)
APACHE II group
Normal (<10) 100 (16.2) 100 (100.0) 0 (0.0)
Mild (11 ~20) 228 (37.0) 226 (99.1) 2(0.9)
1731.0
Moderate (21 ~30) 263 (42.6) 257 (97.7) 6 (2.3) (<.001)
Moderately severe
(31 ~40) 26 (4.2) 20 (76.9) 6 (23.1)
Severe (=>41) 0 (0.0) 0 (0.0) 0 (0.0)
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Ao = Fol 3t tH(p=.001).

APACHE I &apte]l wh W W At ofF-5 243 23, A
£ APACHE O 1038 ©]3F(normal)oll A 0.0%, 11~20% (mild)l A
2.6%, 21~30% (moderate)| A 5.7%, 31~40% (moderately severe)el A
385% =  YEREa, 413 o)X (severe)ol FtE A= Sth
APACHE @I #xApxto] S7hgtel whel el f AP 2] F7kekai on,
S FEE Fod 2Fo]lE B ATHp<.001).
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Table 17. Cross—tabulation of KPCSC/APACHE 1 group and

in-hospital survivors/non-survivors (N=617)
No. of In-hospital U
patients ()
(%) Survivors  Non-survivors b
Overall 617 (100.0) 586 (95.0) 31 (5.0)
KPCSC group
Group 1 0 (0.0) 0 (0.0) 0 (0.0)
6405.0
Group 2 6 (1.0) 6 (100.0) 0 (0.0)
(.001)
Group 3 423 (68.5) 410 (96.9) 13(3.1)
Group 4 188 (30.5) 170 (90.4) 18 (9.6)
APACHE II group
Normal (<10) 100 (16.2) 100 (100.0) 0 (0.0)
Mild (11 ~20) 228 (37.0) 222 (97.4) 6 (2.6)
4430.0
Moderate (21 ~30) 263 (42.6) 248 (94.3) 15 (5.7) (<.001)
Moderately severe
(31 ~40) 26 (4.2) 16 (61.5) 10 (38.5)
Severe (=>41) 0 (0.0) 0 (0.0) 0 (0.0)
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Figure 3. Comparison of the receiver operating characteristic curves
for the prediction of ICU death between KPCSC and APACHE 1
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o}&e] FHANTEFE=T9 APACHE o #HY Wl Abgo] o3k
o F8S glstax ROC A4S A s A= Figure 49 2t} oo

AUCE T8t a7 =77 0676 (95% CI: 0.567~0.786), APACHE
7t 0.762 (95% CIL: 0.678~0.846)= YElY, F+ £ EF F5E9 9

=T AUC el ol Aolrk glmAl AAE At 5 AR el
= BAALRE FoF Aol7h jlo(p=.070), AAR FHATFZ LTS
¢t APACHE 19| <l W Aprdel w3k A= o= SAHoR 9
& Aol 7k gl
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Model : AUC (95% CI)
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Figure 4. Comparison of the receiver operating characteristic curves for
the prediction of in—hospital death between KPCSC and APACHE I
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st S gl s 2638 S o=
St Ao A 20844 o2 YERTtH(Naved, Siddiqui, & Khan, 2011). ©]
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Appropriate nurse staffing, which refers to a match of registered

nurse expertise with the needs of the recipient of nursing care
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services in the context of the practice setting and situation, plays an
essential role In improving patient safety and quality of care.
Therefore, assessing nursing care needs 1s the first step In
determining staffing levels for nursing personnel. Using patient
classification systems, comprehensive evaluation of the severity of
illness and patient dependency is required to identify nursing care
needs. Recently, the Korean Patient Classification System for Critical
Care Nurses (KPCSC), which is nursing care needs-based, and Acute
Physiology and Chronic Health Evaluation (APACHE) II, which is
severity—based, have been widely used in clinical settings. The
purpose of this study was to analyze the relationship between
nursing care needs and patient severity based on the relationship
between KPCSC and APACHE II and explore the prognostic
performance of KPCSC and APACHE @I in predicting patient
mortality. Thereby, this study aimed to identify the value of KPCSC
as a tool for assessing nursing care needs, and ultimately to improve
the quality of care through appropriate nursing staffing based on
nursing care needs.

This descriptive correlational study explored the relevance of
KPCSC and APACHE @I and their prognostic value in predicting
mortality. The subjects of this study were 617 patients, who were
admitted in a surgical ICU of a tertiary hospital in Seoul from
January 1% to June 30", 2020. The variables were patient
characteristics, KPCSC and APACHE II scores, and patient deaths in

the ICU and in the hospital. Data were retrospectively collected
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utilizing electronic medical records. The collected data were analyzed
using IBM SPSS Statistics 26.0 and R ver 3.5.3 program, applying
descriptive statistics (including percentage, mean, and standard
deviation), ¢test or one-way ANOVA, Pearson’s correlation
coefficient, and ROC (receiver operating characteristic) analyses.

As a result, the average KPCSC score was found to be 128.7£20.4,
and the distribution according to the KPCSC group was as follows:
none in Group 1, 1.09 in Group 2, 68.5% in Group 3, and 30.5% in
Group 4. The average APACHE II score was 19.0+7.3, and the
distribution by the APACHE II group was, 16.2% in normal, 37.0%
in mild, 42.6% 1n moderate, 4.2% in moderately severe, and none in
the severe group. KPCSC showed significant differences according to
the medical department and the route of admission, whereas APACHE
II showed significant differences according to gender, age, and the
medical department.

In terms of the relationship between KPCSC and APACHE I,
both the APACHE II score differences by KPCSC group and the
KPCSC score differences by APACHE II group were significant. In
addition, KPCSC and APACHE II demonstrated a significant, positive
correlation (r=0.321, p<.001). This demonstrates that KPCSC is as
valid and reliable tool as APACHE II, whose validity and reliability
are widely recognized in earlier studies. Meanwhile, with regard to
the sub-categories of each tool, the KPCSC score was significantly
correlated with 10 out of 11 KPCSC categories and 2 out of 3
APACHE @I domains, whereas the APACHE I score had a
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significant correlation with all of APACHE II domains and only 4
out of 11 KPCSC categories. In other words, KPCSC explained a
great part of APACHE II, whereas APACHE II could not reflect all
aspects of KPCSC. This confirms that nursing care needs are not
always proportional to the severity of illness, and that there are
factors other than severity that increase nursing care needs, such as
patient dependency.

Of note, of 617 patients in this study, 14 (2.3%) died in the ICU
and 31 (5.0%) died in the hospital. Regarding patient characteristics,
mortality both in the ICU and in the hospital were significantly
higher when the patient was older and when the patient was
transferred from an emergency department or another ICU than when
they were transferred from a general ward. The medical department
made a significant difference only in in-hospital death, with more
in-hospital deaths in neurology and other departments than in
neurosurgery and thoracic surgery patients.

The numbers of ICU and in-hospital deaths increased significantly
with higher KPCSC and APACHE I groups. As a result of ROC
analysis for predicting ICU death, the AUC was 0.686 (95% CI:
0.522-0.850) for KPCSC and 0.795 (95% CI: 0.675-0.914) for APACHE
I, both of which suggest moderate discriminatory performance. In
terms of in—hospital death, the AUC was 0.676 (95% CI: 0.567-0.786)
for KPCSC and 0.762 (95% CI: 0.678-0.846) for APACHE II, both of
which also indicate moderate discriminatory power. However, no

significant differences were found between the AUC values of
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KPCSC and APACHE 1I in predicting ICU (p=.072) and in-hospital
deaths (p=.070). Although it was difficult to find previous studies that
explored the relationship between KPCSC and patient mortality, this
result substantiates the validity of KPCSC based on the nearly
equivalent predictive ability of KPCSC to that of APACHE I with
respect to patient mortality.

This study not only explored the relationship between KPCSC and
APACHE IO but also investigated the prognostic performance of
KPCSC and APACHE 1II in predicting patient mortality. As a result,
KPCSC and APACHE II showed a significant positive correlation and
both tools predicted patient death at similar levels. In other words,
KPCSC had good discriminatory power to predict patient mortality,
similar to APACHE 1I; in addition, KPCSC also reflects an aspect of
patient dependency as an assessment tool of nursing care needs.
However, while KPCSC was well correlated with most of the
domains of APACHE II, not all of KPCSC categories were found to
be explained by APACHE II. That 1s, nursing care needs may
increase 1f patients have higher dependency on ADL, even if the
severity 1s low. Consequently, this study suggests that KPCSC has
its own value as an assessment tool of nursing care needs, which
cannot be replaced by other severity indices. Given these points, this
study serves as an evidential basis to assess patients’ nursing care
needs, realize appropriate nurse staffing, and ultimately to improve
patient safety and quality of care. Furthermore, previous studies

rarely dealt with the relationship among patient classification systems
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or the correlations between patient mortality and patient classification
scores, especially in the case of KPCSC. Therefore, further studies
should be conducted to extend the applicability of KPCSC across

clinical practice.

keywords : KPCSC, APACHE 1I, patient classification system,
mortality
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