creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

COVID-19 #HHH g A3 A A7 A
Z44 =2 849 4 FFLS

-

AA Yt Y et
+ 5 8w

= o 9



)

COVID-19 #id 4

0]
=

124

2023

-

Tor
;O.#

N



SREEINA
ansia B
A A} 9 _é 7@03/ )

2023y

124 o



]

1ii

|
a9 Ak

iii

1ii

2k 8l

-
-

or

2

- - N m

ak=

3. gole] Ao

!
H
!
op

=o

pe

11

—

o
q_mo
Bo
o
TR

)

B

—_

A

17

il

"

i

20
20
20
22

=0

B!

A+AA

1.

<0

3]

AT ET

26
26

am

i
4



27

T
eyl

B!

27

il

29
32

wjr

2. At

0

il

B

33

34

B

pzel

wr

ﬁo
B

41

o
0P
Bo
o
P

B

43

43

e

Bl
HO
pe

o)

~
B

45

o
o0
Bo
O
e
o)

=
=

50

3. Aol AT
4. Ao oo

ol

52
52

)

wK

1 NI
w ®

53

2. AlA

o4

ol

71

-

-

74

wr

il

gase)



R |
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Table 7. Comparison of Environmental Characteristics between the Delirium
Group and Non-Delirium Group =« + =+ =+ = = = = « + « « « « « « « .

Table 8. Factors Related to Delirium among Older Adults in NCU - - - - -

o ¥ Ao

Figure 1. Conceptual Framework of This Study + + + « « = « « « « « « «

Figure 2. Flow Chart to Identify Study Participants -+ - = = « « « « « « «
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Age, sex, education level, marital status,
drinking history, smoking history,
comorbidity(dementia/depression),
number of daily medication,
vision/hearing impairment, physical
function, sleep time/day

Person

Environment

Restraint use,
presence of primary carer
relationship with primary carer

Symptom
Experience
ICDSC score

GCS score, APACHE TI score, diagnosis,
type of operation, operation time,
length of ICU stay, ventilator use,
number of catheter, type of medication
(anticonvulsants/osmotic diuretics), type
of sedative, fever, pain level, level of
blood lab data

Health and

iliness

Figure 1. Conceptual Framework of This Study
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All patients admitted in NCU from
01/01/2020 to 07/31/2023
(N =7,334)

Excluded age < 65 (n = 5,934)

Age 2 65 (n=1,400)

Patients who did not meet inclusion
criteria excluded (n = 249)

= |CU stay < 24hrs (n = 183)

*  RASSscore <0 (n=64)

*  Not neurcsurgical diagnosis
(i.e., breast and prostate cancer)
(n=2)

*  Duplicated cases removed (n = 206)

Final sample (n = 945)

Figure 2. Flow Chart to Identify Study Participants
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Table 1. Personal Characteristics of Participants (N = 945)

Variables Categories n (%) Mz=SD
Gender Male 395 (41.8)
Female 550 (58.2)
Age (year) 73.0£5.9
Education® Elementary school or lower 264 (28.9)
Middle school 155 (17.0)
High school 314 (34.4)
College or higher 181 (19.8)
Marital status” Married 774 (84.6)
Others 141 (15.4)
Drinking history*® Non-drinker 636 (73.3)
Current drinker 133 (14.2)
Ex-drinker 117 (12.5)
Smoking history? Non-smoker 760 (80.7)
Current smoker 64 (6.8)
Ex-smoker 118 (12.5)
Dementia Yes 6 (0.6)
No 939 (99.4)
Depression Yes 3 (0.3)
No 942 (99.7)
Noghe of Dy 62209
Vision impairment Yes 192 (20.5)
No 745 (79.5)
Hearing impairment® Yes 102 (10.9)
No 838 (89.1)
Physical function” Independent 648 (68.9)
Partially dependent 220 (23.4)
Dependent 73 (7.8)
Sleep time/day’ Normal (7-8hrs) 511 (54.1)
Abnormal 433 (45.9)

(< 7hrs or > 8hrs)

“Missing cases:31f; PMissing cases=30; ‘Missing cahseS:9; dMissing cases=3;
‘Missing cases=3; 'Missing cases=8; ®Missing cases=b5; "Missing cases=4; 'Missing
cases=1
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Table 2. Health/Illness Characteristics of Participants (N = 945)

Variables Categories n (%) M1SD
GCS score 12.1+4.7
APACHE 1I score 15.7+6.3
Diagnosis Brain tumor 358 (37.9)
Cerebrovascular disease 430 (45.5)
Spine disease 145 (15.3)
Others 12 (1.3)
Operation Yes 660 (69.8)
No 285 (30.2)
Operation time (min)® 363.2£260.2
Type of operation” Tumor surgery 331 (50.2)
Vascular surgery 137 (20.8)
EVD & V-P Shunt 28 (4.2)
Spine surgery 126 (19.1)
Others 38 (5.8)
Length of ICU stay 3.19+5.74
1-2days 696 (73.7)
3-5days 141 (14.9)
6-10days 48 (5.1)
10days < 60 (6.3)
Ventilator use Yes 380 (40.2)
No 565 (59.8)
Fever Yes 473 (50.1)
No 472 (49.9)
Pain level Lower than 5 (NPIS < 5) 126 (13.3)
Higher than 5 (NPIS > 5) 816 (86.3)
Number of catheters 25%1.2
Anticonvulsants use Yes 585 (61.9)
No 360 (38.1)
Osmotic diuretics use Yes 487 (51.5)
No 458 (48.5)
Type of sedative use®
Dexmedetomidine Yes 48 (5.1)
No 897 (94.9)
Fentanyl Yes 135 (14.3)
No 810 (85.7)
Propofol Yes 563 (59.6)
No 382 (40.4)

aMissing cases=3; "Missing cases=285; ‘Missing cases=270
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Table 2. Health/Illness Characteristics of Participants (continued) (N = 945)

Variables Categories n (%)
Type of sedative use®
Remifentanil Yes 99 (10.5)
No 846 (89.5)
Level of blood lab data
BUNP Normal 704 (74.5)
Abnormal 241 (25.5)
Creatinine® Normal 321 (34.0)
Abnormal 624 (66.0)
CRP! Normal 78 (9.9)
Abnormal 708 (90.1)
WBC Normal 614 (65.0)
Abnormal 331 (35.0)
Albumin® Normal 412 (43.6)
Abnormal 533 (56.4)
Serum Potassium Normal 837 (88.6)
Abnormal 108 (11.4)
Serum Sodium Normal 759 (80.3)
Abnormal 186 (19.7)

Missing cases=270; "Missing cases=4; ‘Missing cases=1; Missing cases=159;
“Missing cases=12

APACHE II: Acute Physiology And Chronic Health Evaluation, BUN: Blood Urea
Nitrogen, CRP: C-Reactive Protein, EVD: External Ventricular Drainage, GCS:
Glasgow Coma Scale, ICU: Intensive Care Units, NPIS: Numeric Pain Intensity
Scale, V-P shunt: Ventriculoperitoneal shunt, WBC: White Blood Cell
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Table 3. Environmental Characteristics of Participants (N = 945)

Variables Categories n (%)
Restraint use Yes 517 (54.7)
No 428 (45.3)
Presence of primary carer® Yes 882 (93.3)
No 25 (2.6)
Primary carer” Family 867 (96.4)
Others 32 (3.6)

aMissing cases=20; "Missing cases=20
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4. AFAS] A

ICDSC "o 491117422 Huj
A3 B, ICDSC 1-38 0% o} 3524 Huel s 471949.8%)°1 911, o 59

.

32

H1t ICDSC A+ 1.99+0.857 ©]

Table 4. Delirium category (N = 945)

Variables ICDSC
n (%) M+SD
Delirium (ICDSC > 4) 160 (16.9) 491+1.17
Subsyndromal delirium (1 < ICDSC < 4) 471 (49.8) 1.99+0.85
Non-Delirium (ICDSC = 0) 314 (33.2) 0

ICDSC: Intensive Care Delirium Screening Checklist
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Table 5. Comparison of Personal Characteristics between Delirium Group and

Non-Delirium Group (N = 945)

Delirium
Variables Categories Yes NO o)izt D
n (%) or M*SD

Gender Male 76 (475) 319 (40.6) 26 .109
Female 84 (525) 466 (59.4)

Age (year) 75.7£6.1 72557 64 <001

Education® Elementary school
or lower y 44 (2777) 220 (29.1) 3.7 .296
Middle school 20 (12.6) 135 (17.9)
High school 58 (36.5) 256 (33.9)
College or higher 37 (23.3) 144 (19.1)

Marital status” Married 129 (83.2) 624 (85.2) 4 523
Others 26 (16.8) 108 (14.8)

Drinking history® Non~-drinker 110 (68.8) 576 (74.2) 2.3 318
Current drinker 25 (15.6) 108 (13.9)
Ex-drinker 25 (156) 92 (11.9

Smoking history®  Non-smoker 129 (80.6) 631 (80.7) .8 686
Current smoker 13 (8.1) 51 (6.5)
Ex-smoker 18 (11.3) 100 (12.8)

Dementia Yes 3 (1.9 3 (0.4) 064"
No 157 (98.1) 782 (99.6)

Depression Yes 1 (0.6) 2 (0.3) 427"
No 159 (99.4) 783 (99.7)

Number, of Daily 68:60 6146 19 062

Vision impairment’  Yes 45 (28.3) 147 (189) 7.2 007
No 114 (71.7) 631 (81.1)

Hearing impairment® Yes 27 (16.9) 75 (9.6) 7.2 007"
No 133 (83.1) 705 (90.4)

Physical function" Independent 84 (525) 564 (722) 371 <.001™
Partially dependent 47 (29.4) 173 (22.2)
Dependent 29 (18.1) 44 (5.6)

Sleep time/day’ Normal(7-8hrs) 8 (535) 359 (45.7) <1 852
Abnormal 74 (465) 426 (54.3)

(< 7hrs or > 8hrs)
" Fisher's exact test; *p<.05, **p<.01

“Missing cases=31[; PMissing cases=30; ‘Missing ca}§es=9; dMissing cases=3;
“Missing cases=3;, 'Missing cases=8; #Missing cases=5; "Missing cases=4; 'Missing
cases=1
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Table 6. Comparison of Health/Illness Characteristics between the Delirium Group

and Non-Delirium group (N = 945)

Delirium
Variables Categories YES NO 0)§2t P
n (%) OR M£SD
GCS score 11.0+4.7 12.3+4.6 -3.2 002
APACHE 1T score 18.0+7.8 15.2+5.9 43 <001
Diagnosis Brain tumor 47 (29.4) 311 (39.6) 9.6 0227
Gerebrovascular g7 (544) 343 (43.7)
Spine disease 22 (13.8) 123 (15.7)
Others 4 (2.5) 8 (1.0)
Operation Yes 112 (70.0) 548 (69.8) <1 962
No 48 (30.0) 237 (30.2)
fperation time 338122780 3682¢2564 -11 269
Type of operation”  Tumor surgery 38 (33.9) 293 (5635) 2713 <.001*
Vascular
surgery 35 (31.3) 102 (18.6)
EVD & V-P
Shunt 11 (4.8) 17 (3.1)
Spine surgery 18 (16.1) 108 (19.7)
Others 10 (8.9) 28 (5.1)
Length of ICU stay 1-2days 61 (38.1) 635 (80.9) 1358 <.001™
3-bdays 49 (30.6) 92 (11.7)
6-10days 18 (11.3) 30 (3.8)
10days < 32 (20.0) 28 (3.6)
Ventilator use Yes 68 (64.3) 312 (39.7) 4 517
No 92 (575) 473 (60.3)
Fever Yes 114 (71.3) 359 (45.77) 346 <001
No 46 (28.7) 426 (54.3)
Pain level tower than 5 147 (91.9) 672 (856) 45 033"
(hgher thar 5 13 21.3) 113 (14.4)
Number of catheter 2714 2.4%1.2 1.9 .056
Anticonvulsants use Yes 128 (80.0) 457 (682) 26.7 <.001™
No 32 (20.0) 328 (41.8)
Osmotic diuretics Yes 103 (64.4) 384 (489) 127 <.001™
use No 57 (35.6) 401 (51.1)

“p<.05, “p<.01

aMissing cases=3; "Missing cases=285
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Table 6. Comparison of Health/Illness Characteristics between Delirium Group and

Non-Delirium group (continued) (N = 945)

Delirium
Variables Categories YES NO th or P
n (%) OR M+SD
Type of sedative®
Dexmedetomidine Yes 34 (21.3) 14 (1.8) 1045 <001
No 126 (78.8) 771 (98.2)
Fentanyl Yes 19 (11.9) 116 (14.8) 9 .339
No 141 (88.1) 669 (85.2)
Propofol Yes 72 (45.0) 491 (62.5) 17.0 <.001*
No 88 (55.0) 294 (37.5)
Remifentanil Yes 17 (106) 82 (10.4) <1 946
No 143 (89.4) 703 (89.6)
Level of blood lab data
BUNP Normal 97 (60.6) 607 (77.3) 195 <.001™
Abnormal 63 (39.4) 178 (22.7)
Creatinine® Normal 53 (33.1) 268 (34.1) 1 805
Abnormal 107 (66.9) 517 (65.9)
CRP! Normal 10 (6.5) 68 (10.8) 2.6 107
Abnormal 145 (935) 563 (89.2)
WBC Normal 94 (58.8) 520 (66.2) 3.3 .070
Abnormal 66 (41.3) 265 (33.8)
Albumin® Normal 80 (50.0) 453 (57.7) 3.2 073
Abnormal 80 (50.0) 332 (42.3)
Serum Potassium Normal 136 (85.0) 701 (89.3) 2.4 119
Abnormal 24 (1500 84 (10.7)
Serum Sodium Normal 116 (725) 643 (81.9) 75 .006"
Abnormal 44 (275) 142 (18.1)

*p<.05, “p<.01

aMissing cases=270; "Missing cases=4; ‘Missing cases=1; Missing cases=159;
‘Missing cases=12

APACHE II: Acute Physiology And Chronic Health Evaluation, BUN: Blood Urea
Nitrogen, CRP: C-Reactive Protein, EVD: External Ventricular Drainage, GCS:
Glasgow Coma Scale, ICU: Intensive Care Units, NPIS: Numeric Pain Intensity
Scale, V-P shunt: Ventriculoperitoneal shunt, WBC: White Blood Cell
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Table 7. Comparison of Environmental Characteristics between Delirium Group and

Non-Delirium Group

Delirium X2
Variables Categories YES NO or P
n (%) OR M+SD t
Restraint use Yes 130 (81.3) 387 (49.3) 548 <.001*
No 30 (18.8) 398 (50.7)
Presence of primary carer® Yes 150 (96.2) 749 (97.4) 7 422"
No 6 (3.8) 20 (2.6)
Primary carer” Family 147 (98.0) 720 (96.1) 1.3 259
Others 3 (2.0) 29 (3.9)

" Fisher's exact test, “p<.05, *p<.01
Missing cases=20; "Missing cases=20
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Table 8. Factors Related to Delirium among Older Adults in NCU

Variables OR 95% CI D
Personal characteristics
Age 1.05 1.01-1.10 025"
Vision impairment 2.13 1.21-3.74 .009"
Hearing impairment 1.49 71-3.14 .296
Physical function (R=Dependent) 972
Partially dependent 1.11 A5-2.72 828
Dependent 1.05 45-2.48 911
Health/illness characteristics
GCS score 1.02 95-1.10 564
APACHE @I score 1.07 1.01-1.13 0217
Diagnosis (R=Brain tumor) 565
Cerebrovascular disease .69 20-2.36 D555
Spine disease 2.00 35-11.44 438
Others 1.87 29-12.23 515
Length of ICU stay (R=1-2days) <.001™
3-5days 2.89 1.55-5.39 .001™
6-10days 3.61 1.29-10.06 014"
10days < 6.05 2.28-16.03 <.001™
Type of operation (R=Tumor removal) 730
Vascular surgery 2.34 .65-8.41 193
EVD & V-P Shunt 1.35 .29-6.26 704
Spine surgery 1.87 H7-6.15 303
Others 1.29 37-4.47 689
Restraint use 1.54 .85-2.81 156
Anticonvulsants use 3.01 .84-10.84 .092
Osmotic diuretics use 70 31-1.55 375
Dexmedetomidine use 8.13 3.12-21.20  <.001™
Propofol use .90 53-1.55 .904
Fever 1.53 90-2.61 119
Pain level 67 31-1.49 .329
BUN 4.55 1.05-3.06 .033"
Serum Sodium .29 A48-1.51 581
Cox & Snell R* R*=.204
Nagelkerke R? R?=.341
Hosmer-Lemeshow goodness—of—fit test p=.858

*p<.05, “p<.01
CIL: Confidence Interval, OR: Odds Ratio; R: Reference
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ABSTRACT

Factors Related to Delirium among Older Adults in
Neurological Intensive Care Units during the COVID-19

Pandemic

Cho, Ae Young
Dept. of Nursing
The Graduate School

Yonsei University

Background: Delirium, an acute confusional states, is precipitated by several
factors. The incidence of delirium significantly increases among patients in
intensive care unit (ICU) and older adults due to COVID-19 pandemic. However,
patients with neurological disorders face a challenge due to the difficulty in
distinguishing symptoms caused by encephalopathy; there is particularly a lack of
research about older adults in ICU.

Objectives: We investigated the incidence of delirium and related factors among
older adults in a neurological ICU during the COVID-19 pandemic.

Methods: A retrospective study was conducted using electronic medical record
data from 945 older adults admitted to the neurological ICU at a tertiary hospital
in Seoul, South Korea from January 2020 to July 2023. Delirium was evaluated

using the Intensive Care Delirium Screening Checklist score. Statistical analyses
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were performed using independent t-tests, X2 tests, Mann - Whitney U tests, and
logistic regression using the SPSS/WIN 26.0 program.

Results: The incidence rate of delirium was 16.9%, and 49.8% of patients were
categorized as subsyndromal delirium during ICU stay. Multivariate analysis
revealed significant factors affecting delirium among older adults in the
neurological ICU, including dexmedetomidine use (OR=8.13), length of ICU stay
(OR=2.89, OR=3.61 and OR=6.05 for 3-bdays, 6-10days and 10days>, respectively),
blood urea nitrogen (BUN) levels (OR=455), visual impairment (OR=2.13),
APACHE 1I score (OR=1.07) and age (OR=1.05).

Conclusion: Accurate comprehension and awareness of delirium symptoms by
medical professionals are crucial. Additionally, identifying delirium-related factors
is imperative. Pre-classification of delirium high-risk groups among older adults
admitted to neurological ICUs is essential for providing qualitative delirium

prevention nursing intervention.

Key words : Delirium, Neurologic intensive care units, Older adults,

Incidence, Delirium-related factors
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