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Korean Nu-DESC

H4{Score)
Z A7 %(Symptom)Sign)

0 (No)

1 (Ves)

1, 2148 A (Disorientation)
AZE A Abe] e 2 5El 914 0 & A2 (orientation)o] HEFS}A] Ok L 817 e ), & Lofet

(Verbal or behavioral manifestation of not being oriented to time or place or misperceiving persons in the environment).

2, 5248} 35 (Inappropriate behavior)
S e, o5 /7S T2 WA AR S kel i el s E e
5 E EX, 2| 1, 273=)2 Shch{Behaviorinappropriate to place and/or for the person; eg, pullingat tubes or
dressings, attempting to get out of bed when that s contraindicated, and injurious behavior to others).

[

(B Ag ﬂl}i%-(lmppropriate communication)
A B gl A gAY Fska F s AL RE O e TE FYAYAY et £2
811} 2:2] 5 A 2tHCommunication inappropriate to place and/or for the person; e, incoherence, noncommunicative,
nonsensical or unintelligible speech).

4. #z}/8zH usions/Hallucinations)
&7 G FATHARE ALE, AT A, 7141 5)7h =Skl Bol AL ko] SSirhal o o] et 2L wha At
Fodjolgo] &3S o= 5 WS E A FR 7 A S alfoleE oA, AlA En gloka Az e
(Seeing or hearing things that are not there; distortions of visuial objects. Feels threatened).

-

A N4-5 2 A(Psychomotor retardation)

o] SHBk= AREe| LB A 1L, k37| Q2.2 3L, oL o] Gl ejlc Al S A2 L 3t
Z ¢ SHeHDelayed responsiveness, few or no spontaneous actions/words; eg. when the patient is prodded, reaction is deferred
and/or the patient is unarousable)

19 3. Korean Nusing Delirium Screening Cale (Nu-DESC)
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Confusion Assessment Method for the ICU (CAM-ICU) Flowsheet

1. Acute Change or Fluctuating Course of Mental Status:
CAM-ICU negative

« |s there an acute change from mental status baseline? NO =—p-
+ Has the patient’s mental status fluctuated during the past 24 hours? NO DELIRIUM
YYES
2. Inattention
s "Sgueere my hand when | say the fetler "A""
Read the Tollowing sequenca of ltters: 7 42 CAM-ICU negative
SAVEAHAART or CASABLANCA or ABADBADAAY Errors NO DELIRIUM
ERRORS: No sq with *A' & Bq on lefter other than ‘A"
# [ unabin to comolote Letters ¥ Pictures
J > 2 Errors
3. Altered Level of Consciousness _RASS other CAM-ICU positiva
Current RASS level than zero DELIRIUM Preseny
$ RASS = zero
4. Disorganized Thinking: /
1. Will a stone float on water? > 1 Ermor
2. Are there fish in the sea?
3. Does one pound weigh more than two7?
4, Can you use a hammer to pound a nail? 0-1
Command: "Hold up this many fingers” (Hold up 2 fingers) Error
“Now do the same thing with the other hand” (Do not demonstrate) 'Y CAM-ICU negative
OR “Add one more finger” (M patient unable to move both arms) NO DELIRIUM

19 4. Confusion Assessment Method for the ICU Flowsheet
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Predisposing Precipitating
Factors/Vulnerability Factors/Insults
High Vulnerability Moxious Insult

Sewvere dementia
Severe illness
Major depression

| Hearing or vision
| impainment

Strong social
supports

| High self-efiicacy

Low Vulnerability

—t— Mhuajor surgery/general
anesthesia
— 1CL) stay

L Multiple psychoactive
meedications

— Prolonged sleep deprivation

| Skeeping medication

Less-Noxious Insult

Source: Maltar JB, Ourlsnder M, Tinatt ME, Studenehki S, Migh KB Asthans 51 Mazsards
Rt i and & A i Bitionrs hittp i www. seos e dicine, oo

o T Al sights redareadl

e he @ Tha

a4 6. AW vasly =Y
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limited or not modifiable
patient characteristics chronic pathology

age
;m‘:r' predisposing cardiac disease
' %

living single at home predisposing cognitive impairment
smoking predisposing pulmonary disease

lenght of stay
fever
high risk of mortality

admission via transfer

isolation Internal medicine
no clock no normal food
no visible daylight number of perfusions

psychoactive medication

admission via emergency room

E;:risi:tensive care sedation
physical restraints tubes and cha‘lt-:Ihse?ezr:
environment acute illness

more modifiable

29 7. Delirium risk factors
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2.2.2. X E WE WAl (support vector machine, SVM):

SV Vapnik(1996)°] #NA1 & WAl 2]y =

gt A= gEF Fdol F2  FF{(classification) HE& A

(regression) A A AFggttt, Fo1zl ol HES u}
7

REEE lEM o ammaoﬂ sak 7917 wekels WEEA o]F A
bl

Oﬂ
HU
o
£

49 AdE %;@acﬂ % 9] del8 Aol T T ol

1
ol HAe =3 H(Optimal Hyper plane)S F&o =X zZ+zto] 15 o}
FE WS k564l ©tk. decision boundaryElE dHlolE 1 AAES A

oo M classifications “F3stal, unclassified®l Ho|E7} o
boundaryell oA =45 &QIgto e | vl classE o5 Frt.
tole7l Aoz o9 4F 2dd 5 e AL F35] Bol =4
shAIRE H Aol 2, Fd dolE 9l dHolEd i &7 LFE HiE
e S Folok it 2atkglo] oy 33kl o] Foll A= Z o] obd
Aol W (plane)s Zrolefsitt, =, n-xldo = AWstE shAlE™H, FH A
o] Z¥ W (hyperplane)& Zrojokgtt}, o] Z¥WHo] Decision Boundary”}t
2oz FestA g A BlAdE w8 Mapping)S Faf akd

o
o ® wWgtste] AmE 2pdolA =HW(h perplane)% HHo= v‘i‘ﬁ]‘é}%
&

, Y EUaE R ] ]Eiﬁ iﬂé‘ﬁ(hyperplane)oﬂ’ﬂ fé“c} =
2 AR S wmEE 3 S

[e))]
%Y
= HUY Over Fitting¥+= 7 &Fo] A&

4= ol BFIEHl Soldt SWe 28 skl
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0]

713 8. Decision boundary 7]+ 7

vzt +h=1
ul(z” + M) +b=1
w'z +b+ =1
-1+ 'w=1

A=—
wlw
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wix+b=1
wx+b=0

wx+b=-1

Margin = distance(z",z")
=z* -2,
=[e” +dw-z7],
= ||,



2.2.3. WY XY 2E(random forest, RF):

RF+= Breiman(2001)ol o]l AA|E GAHE g5 (ensemble learning) &

o7 REAEW(hootstrap) WAS o] &3] tl4=¢] éxéEE](decision
tree) 28 AFAZ Feolth. 7]EY Decision Tree®] -5 7Fx[A]7]
= T EfY AW xolE d = T AR oA wlo=m
overfittings w3 a2 T4 ks d4S
= o709 decision treeE FAdta =2 R
of Aol F3A7IM, 2+ Egrt R AFelM FRE AAste] 7

E

7
£ A%E AF BF Adz Agatt, shie)

1;4]0]]51 TOEE 7} EY

Bol 533 4 g As =
2 o]FoX x=E(node) 5 oA (edge) =2 JFOZ o] Folx Uty =
3 ==+ UYH XxZ(internal node)®} &% XxZ(terminal node, leaf

s
)2 vtk 24 Ed(decision tree) WIZ AAS 7] 9

3l Abgshe EYE, 244 BA4s 1tde EAER o]Foxl Al Fx=E
gk Al dsi s miZiHsE AR A4 AAE 5 9l

ARE, Bop 5238 £AY] A5 g5 HolHEYE Ef X9 wipds
£ EF Asez gEdn. dY UREZ AR JdF Eds
2o o] EgE AATOoEZM overfitting©]

o129 WEAo]

»

i
4
%2,
2
d
x

overfitting ,
=3t 9o] = A n XA E FED o4 P°4
sSoes Ades 7 8

[-00, 00]9] o] Fxo]lE A3 glo] 4 W4 = AT gho] ) HY
[0,1] Atolell A== Frh. o] 2=(odds)E #3l(logit) WIS FaF

o=x dojr,
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2.2.4. ZA2~Y 3]#E2 (Logistic regression):

ZFel D. R. Cox7} 195849

A et

ST

1
s

]

sto] Abzle] WA HsAS dZa

ARE ©) 8

A 7ol =A

iz

1
s

gl AHE-5]

1
s

22|

o
=

gl

2

I3 dlolefe] Ax7}

3|

AVl

Y A BT f

1
s

ol A

4r
Mo

ml

)
e

iz

b Qe dolEzt Fold e )

Ao w 35

o 2

=h
=

(classification) 7|HOo 2%

=

o ®F

[ =2
=

2 7] okl

= A7k o

1
s

oo, F 7 ol WFEE 744

A},

3} =A ¥ 57

e
b Bee) MFelwa 2t =

T
T

X 2~¥l 37 (multinomial logistic regression)

al

(polytomous logistic regression)e}

sioh, =
ofoll A &

et Mg A28 37 (ordinal logistic regression) #Fal

;OL
50

3 ge g

EdeA FuA AREEAL gl

Els

52 9

]
=~

=
I
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Linear Regression Logistic Regression

A ~

_________________________ L o

ol E2t § = Sigmoid(wTx + b)) w € R"™ ,be R (w = weight,b — bias)

Logistic RegressionOliA 0= 9 = 1 ©2 2HE7| 2181 Sigmoid &5 ALE

- = = /——w
D‘(Z) T 14+e—2Z —/ LU e

o =

19 9. Logit transformation
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2.2.5. K-fold Coss Validation :

K A 1wzt 7A35(Cross validation)o]&t EA|Stol A RdS H7lsl= 3+
7HA] Wk o 2 4 9] held-out validation ©
= validation set &2 AFEd] Rd A5S HUeE Ao EA4& o]
Aol A77F AL A HZEAC i3k A Brhe] Aol "olAA
s Adyd. woF HAEAS of" A el wel Aso] vaw,
relef avtm <l Foll Aol A7/ Hrk o] F sHAH]
E7F HA 3 HE g AEANOR 2o
Hls] A48 Algko] ZA|YF 7]E Trainging,
Validation, Test A 7§¢] Feo =z EF{F3= ZHT, Trainging?} Test =
T EFE W shE o] | witol & dely Jigrh A2 )
olE] Aol thate] A E FF AL 5 Atk Y HBLS B3 do
E]E Traning Set¥} Test Set= Yo Traingngs K(k=107])¢] fold=
e 102} wxbglsom AASAT.

_V}i
e
AL
rlr
2
i‘—";
)
o
i)
1o
e
Tz

_23_



Complete

Data

Training Training Training Training
Training 'IEMF‘ Training Training Training
Training Training - Training Training
Training Training Training - Training
Training Training Training Training Test .

Prediction Statistics

19 10. K-fold Cross Validation ¥%4
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£ 2. AT FolAe 54

Variable No Delirium Delirium Total
to](years) 72.7+12.1 81.4+8.5 76.9+11.4
o] A] 63(70.0) 65(78.3) 128(74.0)
A A5
, 21.443.4 20.1£3.8 20.843.6
(kg/m*)
CCI 3.1+3.1 6.6+2.9 48435
Zz Hgok 6.843.2 7.6+3.3 7.243.2
5o 18(20.0) 11(13.3) 29(16.8)
o+ 8(8.9) 10(12.0) 18(10.4)
012 7] =& A) 32(35.6) 50(60.2) 82(47.4)
= 34(37.8) 21(25.3) 55(31.8)
o 33(36.7) 47(56.6) 80(46.2)
& QoY 22(24.4) 15(18.1) 37(21.4)
7)€} 1(1.1) - 1(0.6)
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SA (utritional

tolot o

g

o)

deficiency)®} =

o k&8 (medication), UA7]5<EA (cognitive impairment) ©F 0.5

—_
110

1%

[e)

5

o]9] &3 (bed sores)E CCIA<}

dAdAF (utritional deficiency)?t 71AF oI5 (diaper use) & &

1S BT},

o X
- T

HH

3

0.25 o]

=]
T

=]

A

I~ =
xo

H]
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==
1o

deficiency),

H(utritional

OFE-AL8-(delirium

disturbance),

THAFZ(sleep

imbalance)

LHER AT

2% (bed sores),
714 A F(diaper use) =9

=< HES
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4973}

) No Delirium Delirium Total
Variable
(N=90) (N=83) (N=173)
=4 A 8(8.7) 8(9.3) 16(9.1)
ERIEE 10(11.9) 37(46.0) 49(27.9)
FERAHA
2 1(1.3) 9(8.8) 9(5.1)
I2es 3(3.1) 3(3.7) 6(3.5)
T 3(3.2) 9(8.8) 11(6.0)
74 11(12.2) 12(13.5) 22(12.9)
Sravber 11(11.8) 33(37.1) 42(24.0)
o A o 1(1.1) 1(1.2) 2(1.2)
FE5fHX 3(3.3) 3(3.6) 6(3.5)
A 49(54.4) 26(31.3) 75(43.4)
23 9(10.1) 26(29.8) 33(19.6)
A
NS 3(3.1) 16(18.3) 18(10.7)
ST T 4(4.2) 10(12.2) 14(8.3)
AAGLF 4(4.1) 11(13.3) 15(8.7)
714 23(24.8) 51(61.2) 74(42.1)
8T 3.2+1.2 2.9+1.3 3.0£1.3
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True Positive Rate
1

Random forest

AUC ( Area under the Curve ) = 0.8853

Support vector machine
AUC = 0.7914

0.5 §

Area under the Curve Logistic regression

AUC = 07238

1
False Positive Rate

Class color
.

19 13. ROC Curve W] A3}
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Prediction Analysis of Delirium Patients Using Mechanical

Learning Techniques

Noh, Yong Jun

Department of Bio Medical Engineering
School of Medicine
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(Supervised by Professor Lee, Jong-Ha)

(Abstract)

Delirium is generally a reversible disorder with an abrupt change in
mental function. The delirium is characterized by loss of endurance,
loss of clear thinking, and variations in awakening (consciousness),
resulting from many factors such as disability, drug and infection,
dehydration, and aging. Doctors make diagnoses based on the patient's
symptoms and physical results, and utilize blood tests, urine tests,
brainwaves, and imaging tests to determine the cause of the delirium.
Ten to fifteen percent of actual hospitalized patients experience
delirium, especially after surgery or in older adults. It 1is a
psychopathological symptom that wusually occurs for hours to days.
delirium are reported in a variety of cases, ranging from 22 to 87%
depending on the subject, with the highest incidence rate known
especially in intensive care units. It is also considered a medical
emergency because of 1ts high fatality rate and its warning nature
against other physical conditions. If the cause disease 1s corrected,
it may improve within a few days, but if the cause is unclear or
difficult to correct, it may show a long-term progress. Although it

1s commonly known as a recoverable symptom, 1t can also cause
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permanent cognitive 1mpairment. However, the early detection and
reporting rate of the delirium at the actual clinical site is less
than 30%. In addition, there are many amnesia tools currently
developed to proactively diagnose patients, but they are often not
available due to difficulties in using them due to their work in
real-world clinical sites, as well as training for a certain period
of time to use of use. To this end, this paper analyzes the
correlation of risk factors of delirium and attempts to identify
delirium patients by classifying delirium patients as a method to
select them more accurately while being able to be used in the actual
clinical field to check their applicability in the field.

As a result of the experiment, patients (n = 173) hospitalized in
long-term care facilities in Daegu and Gyeongbuk were classified into
two groups, delirium group and non-delusional group, and analyzed
risk factors for delirium, and as a classification function,
RandomForest, Support, a representative technique. Three models of
vecotr machine and logistic regression were compared with each other,
and 1t was confirmed that they provided more than 80% classification

per formance.
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