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Abstract

To develop a technique classifying patients based on computerized clinical data followed by
validity verification by comparing with nurse’s examination. Class scores were determined by
nurses for a day on 348 resident patients in 7 wards of a general hospital according to KPCS-1.
The class scores were simultaneously evaluated by reviewing the computerized clinical data
acquired from the hospital management information system. These two class scores were both
significantly different among different departments as well as disease patterns. Intraclass
correlation analysis resulted a very high correlation coefficient of 0.96(p<0.01) between the two
scoring methods, but the clinical data scores were somewhat higher. An automated patient
classification system seemed possible to be developed in future with further enhancement of the
present results based on computerized clinical data without manual scoring, which can be applied

for performance evaluation as well as workforce planning.
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H 1. Data items with user interface including clinical data corresponding to patient classification(KPCS—1)
activities and content validity for patient classification from clinical data

(n=28)
Patent classﬁmaﬂon(KF.’(?lS L User interface(nubmer of data) COF“?”‘
Aea  No Activities valiaity
Measuring 1 V/S check VIS record 96.4
Vital Signs 2 Femoral, Pedal or Popliteal Pulse Nurse' s note(9), Nursing record of ICU 92.9
3  Intake and Output checks Entry of nursing activity(7) 85.7
4 SMC(Sensory, Motor, Circulation) check Nurse' s note(15), Nursing record of ICU 92.9
o 5 Ne_uro c_hecks (Pupil size, Consciousness, Nurse' s note(1), Nursing record of ICU 92.9
Monitoring Orientation)
6  Continuous EKG monitoring Nurse’ s note(62), Nursing record of ICU 85.7
7  Transcutaneous monitor/oximeter Entry of nursing activity(1) 89.3
8 Pain scale checks Record of pain scale 89.3
9  Oxygen therapy Entry of nursing activity(5) 96.4
Education of Deep Breathing and  using . L
Respiratory 10 method of Incentive spirometery Entry of nursing activity(2) 85.7 .
therapy 11  Chest pulmonary therapy Entry of nursing activity(1) 64.3(92.9)
12 Intratracheal suctioning Entry of nursing activity(3) 96.4
13 Tracheostomy care Entry of nursing activity(2), Nurse’ s note(7) 85.7
14 Bed Bath Entry of nursing activity(4) 92.9
15 Bed Shampoo Entry of nursing activity(1) 92.9
Hygiene 16  Oral care Entry of nursing activity(1) 96.4
17  Perineal care Entry of nursing activity(2) 96.4
18 Linen or patient cloth change Entry of nursing activity(2) 64.3(92.9)
Diet 19  Tube feeding Patient meal management 92.9
20 Diaper change Entry of nursing activity(1) 57.1(96.4)
Excretion 21 Bedpan apply Entry of nursing activity(1) 50.0(96.4)"
22 Intermittent catheterization Entry of nursing activity(2) 85.7
23 Enema Entry of nursing activity(7) 96.4
24  Position change Entry of nursing activity(2) 96.4
Movement 25  Assist out of bed to chair/gurney Order of patient transfer 89.3
26 Assist ambulate Entry of nursing activity(1) 46.4(92.9)"
Examinatio 27 Blood sugar test Record of Blood Sugar test, Nursing record of ICU 96.4
n 28 Extra Blood test Laboratory test result 96.4
29 Change bottle/bag Record of Medication 96.4
30 Complex therapy(2 or more multilumen) Entry of nursing activity(3) 82.1
Medication 31 IV Medication Record of Medication 96.4
32 Blood products each unit Blood products management 89.3
33 Medications — exclude IV Record of Medication 92.9
34  Start IV Entry of nursing activity(1) 85.7
35 tTuutE); gi?rt|on(L tube, Rectal tube, Chest Entry of nursing activity(1) 92.9
36 Others tube care Entry of nursing activity(1) 96.4
37 Thoracentesis or paracentesis Entry of nursing activity(1) 96.4
Treatment 38 Preparation of operating or intervention Entry of nursing activity(2) 96.4
39 Irrigation(Foley cath, L-tube, PTBD etc) Entry of nursing activity(3) 96.4
40 Isolation — gown & glove Entry of nursing activity(11) 92.9
41 Restrai_nts(Z pqint or_4 point) apply & Entry of nursing activity(10) 89.3
assessing of circulation
42  Cold & Hot therapy Pre—examination checklist , Pre—operation checklist 96.4
43  Other activities 15 minutes 46.4"
44 New Admission Entry of nursing activity(6) 96.4
. 45  Transfer or discharge Entry of Alert, Patient’ s room management 92.9
Trsegetﬁ:g:ﬂ 46  Postmortem care Entry of nursing activity(1) 96.4
47 Each hour requiring continuous staff Entry of nursing activity(1) 929
attendance
48 Individual Teaching per 15 minutes 64.3"
Educat'on/ 9  Patient/Family support 15 minutes more 57.17
Emotional Disorder of communication(blind, deaf .
Support 50 ! y 60.7

retarded, defect in language ability, etc)

*Activities that were estimated as low content validity at the first test, but enhanced after modification
()* content validity after modification
**excluded activities from this study
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H 2. Comparison results of patient classification
scores among different medical departments
(n=348)

Medical Nurr Mean Mean X

department  ber Rank i

Obstetrics 38 7.8 122.4
Oncology 49 12.0 186.3
Extracting gastrointestinal 58 8.3 134.3
nu:;"er,“s Orthopedics 52 9.8 174.0 35.69 6 (001
check General surgery 57 13.3 214.1
Pulmonary 53 13.3 209.1

Pediatrics 41 9.6 166.4

Obstetrics 38 9.7 1238

Oncology 49 135 179.2

Extracting Gastrointestinal 58 10.3 141.1
C”f;‘i’cn;l Orthopedics 52 12.4 171.7 39.92 6 (001
data General surgery 57 16.7 223.3
Pulmonary 53 16.0 212.8

Pediatrics 41 10.6 149.4

== Nurse's check
— Clinical data

12! 1. Comparison results of patient classification
scores among different medical
departments

Mann- Whitney US 53} A5 43 23
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H 3. Comparison results of patient classification
scores among different patient patterns
(n=348)
Patient Nurter Mean Mean 2 o
pattern Rank
In hospital 274 11.0 1784
from Admission day 27 11.3 204.8
nurse’ s Dischargeday 34 61 934 2633 (001
check  Transfer day 13 150 2295

. In hospital 274 132 1781
Extracting o
from Admission day 27 131 1887
o : 357 3 <.001
clinical Dischargeday 34 7.4 949

data Transfer day 13 21.3 2768

p

Extracting

==+ Murse's check— Clinical data

%5

20

In howpital samission gy Dischurgs dey Tranwter day

12 2. Comparison results of patient classification
scores among patient patterns

[3% 4loll ZESAE &3 B 2 ddolE ol
o] #Hdl= 27K FAPERH R AhEE H
A ARE AAE BAERE A% 7 &
Ul A S (Intraclass

coefficient) & &7 | A5+ T

e

\

H‘U
o>
g ol

mlm

1

correlation

#) ZA} W 2 A o) E Wikeoxon 28 9] 717
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H 4. Intra—class correlation analysis results between
two methods for patient classification(from
clinical data and nurses’ check)

(n=348)
MUSES  Cinjcal data  Itraciass
Area check correlation o

Mean SD Mean SD  coefficient

Measg.””g Vital 45 08 16 08 087 (001
Igns

Monitoring 16 1.3 1.7 15 0.92 .001
Respirator
chrapy v 0.6 1.4 0.7 15 0.93 <.001
Hygiene 06 1.0 0.6 1.1 0.92 {.001
Diet 0.1 0.4 0.1 04 0.84 .001
Excretion 02 06 02 07 0.98 .001
Movement 0.5 1.1 0.6 1.2 0.92 .001
Examination 0.6 0.8 1.1 14 0.72 .001
Medication 32 33 42 40 0.94 .001
Treatment 1.1 14 1.3 15 0.89 {.001

Special
Treatment 08 1.6 09 17 0.96 €001
Total 107 6.9 130 80 096 _ (001

H 5. Difference evaluation results of two
methods for patient classification(from
clinical data and nurses’ check)

(n=348)
nurse’s check  clinical data  Intraclass
Area correlation  p
Mean SD  Mean SD  (ogfficient
Measuring
Vital 1.50 0.76 1.64 0.80 -5.21 0.00*
Signs

Monitoring  1.55 1.29 1.69 149 -3.19 0.00*
Respiratory 51 439 068 147 -193 005
therapy
Hygiene 060 1.03 059 1.09 -0.75 0.46
Diet 006 038 0.10 043 -2.12 0.03*
Excreton 018 062 0.19 065 -1.19 023
Movement 049 1.10 060 1.15 -332 0.00%
Examinaton 058 0.83 1.07 1.11 -862 0.00*
Medication 321 3.34 421 395 -10.02 0.00*
Treatment 1.14 1.42 1.32 154 -3.55 0.00*

Special 578 160 087 168 -2.28 002

Treatment

Total 1071 691 12.95 802 1243 000"
* 0.05
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