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Purpose: The purpose of this study was to identify predisposing, precipitating, and environmental
factors related to the severity of delirium among older adults in a neurologic intensive care unit (ICU)
based on the clinical practice guideline. Methods: A retrospective study was conducted using elec-
tronic medical record data from 945 older adults admitted to the neurological ICU at a tertiary hospi-
tal in Seoul, South Korea from January 2020 to July 2023. Delirium and subsyndromal delirium were
evaluated using the Intensive Care Delirium Screening Checklist. Statistical analyses were performed
using one-way ANOVA, ¥’ tests, and multinomial logistic regression using the SPSS/WIN 26.0 pro-
gram. Results: Compared with the normal group, a multinominal analysis revealed factors signifi-
cantly associated with both delirium and subsyndromal delirium, including physical function, the
length of ICU stay, dexmedetomidine use, anticonvulsants use, and physical restraints. However,
compared to the normal group, ICU stay emerged as the most strongly related factor to delirium,
whereas physical function was identified as the most significant factor related to subsyndromal delir-
ium. These findings suggest that factors associated with delirium vary by its severity. Conclusion:
Understanding the factors associated with delirium and subsyndromal delirium is crucial for clini-
cians. Pre-classification of high-risk groups based on the delirium severity among critically ill older
adults is essential for providing high-quality delirium prevention.
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Ethic statement: This study was approved by the Institutional
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Variable Category (,:l]ir;?i; Subsyncz;irz%iel|r|um I():L;gg; Fix p-value
Predisposing factor
Sex Male 105 (33.4) 214 (45.4) 76 (47.5) 13.72 .001
Female 209 (66.6) 257 (54.6) 84 (52.5)
Age (year) 7117+4.81% 73.39+6.01°¢ 75.70+6.11" 38.24 <.001
Education <High school 162 (53.3) 193 (42.8) 64 (40.3) 10.48 .005
>High school 142 (46.7) 258 (57.2) 95 (59.7)
Vision impairment Yes 55 (17.5) 92 (19.8) 45 (28.3) 7.79 .020
No 259 (82.5) 372 (80.2) 14 (71.7)
Hearing impairment Yes 25 (8.0) 50 (10.7) 27 (16.9) 8.67 .013
No 288 (92.0) 417 (89.3) 133 (83.1)
Physical function Independent 274 (87.3) 290 (62.1) 84 (52.5) 94.82 <.001
Partially dependent 39 (12.4) 134 (28.7) 47 (29.4)
Dependent 1(0.3) 43(9.2) 29 (18.1)
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Table 1. Continued

Variable Category (’:l]ir?’n:i; Subsyn(z;c;rzglndelmum ?:L;gg; F/xz p-value
GCS score 13.50+3.78™ 11.53+4.95° 11.04+4.73" 26.83 <.001
Precipitating factor
APACHE Il score 13.47+4.65% 16.36+6.27" 18.03£7.77°  39.52 <.001
Diagnosis Brain tumor 79 (25.2) 232 (49.3) 47 (29.4) 60.77 <.001
CVD 176 (56.0) 167 (35.4) 87 (54.3)
Spine disease 58 (18.5) 65 (13.8) 22 (13.8)
Others 1(0.3) 7 (1.5) 4(2.5)
Operation Yes 182 (58.0) 366 (77.7) 112 (70.0) 34.88 <.001
No 132 (42.0) 105 (22.3) 48(30.0)
Length of ICU stay 1~3 days 310(98.7) 371(78.7) 82 (51.2) 160.17 <.001
4~6 days 3(1.0) 62 (13.2) 40 (25.0)
>7 days 1(0.3) 38(8.1) 38(23.8)
Ventilator use Yes 243 (77.4) 230 (48.8) 92 (57.5) 64.32 <.001
No 71 (22.6) 241 (51.2) 68 (42.5)
Fever Yes (>37.5 °C) 97 (30.9) 262 (55.6) 114 (71.3) 80.72 <.001
No (<37.5 °C) 217 (69.1) 209 (44.4) 46 (28.7)
Number of catheter 2.2141.04* 2.58+1.26° 2.66+1.41° 12.95 <.001
Level of blood lab data
BUN (mg/dL) Normal 263 (83.8) 344 (73.0) 97 (60.6) 30.91 <.001
Abnormal 51 (16.2) 127 (27.0) 63 (39.4)
CRP (mg/dL) Normal 25 (13.0) 43 (9.8) 10 (6.5) 4.08 130
Abnormal 168 (87.0) 395(90.2) 145 (93.5)
WBC (/uL) Normal 242 (77.1) 278 (59.0) 94 (58.7) 30.24 <001
Abnormal 72 (22.9) 193 (41.0) 66 (41.3)
Albumin (g/dL) Normal 206 (65.6) 247 (52.4) 80 (50.0) 16.49 <.001
Abnormal 108 (34.4) 224 (47.6) 80 (50.0)
Potassium (mEq/L) Normal 295 (93.9) 406 (86.2) 136 (85.0) 13.60 .001
Abnormal 19 (6.1) 65 (13.8) 24 (15.0)
Sodium (mmol/L) Normal 268 (85.4) 375 (79.6) 116 (72.5) 11.36 003
Abnormal 46 (14.6) 96 (20.4) 44 (27.5)
Environment/care delivery factors
Pain level NPIS<5 262 (83.4) 410 (87.0) 147 (91.9) 6.65 .036
NPIS>5 52 (16.6) 61 (13.0) 13 (8.1)
High-risk medication use
Anticonvulsants Yes 95 (30.3) 362 (76.9) 128 (80.0) 200.25 <.001
No 219 (69.7) 109 (2 1) 32(20.0)
Dexmedetomidine Yes 0(0) 4(3.0) 34(21.2) 107.92 <.001
No 314 (100) 457 (97 0) 126 (78.8)
Fentanyl Yes 58 (18.5) 58 (12.3) 19 (11.9) 6.75 034
No 256 (81.5) 413 (87.7) 141 (88.1)
Propofol Yes 228 (72.6) 263 (55.8) 72 (45.0) 39.00 <.001
No 86 (27.4) 208 (44.2) 88 (55.0)
Restraint use Yes 70 (22.3) 317 (67.3) 130 (81.2) 208.80 <.001
No 244 (77.7) 154 (32.7) 30(18.8)

Values are presented as number (%) or meanzstandard deviation. ““Groups with the same letters are significantly different according to
Bonferroni post-hoc test; APACHE=Acute Physiology and Chronic Health Evaluation; BUN=Blood urea nitrogen; CRP=C-reactive protein;
CVD=Cerebrovascular disease; GCS=Glasgow Coma Scale; ICU=Intensive care units; NPIS=Numeric Pain Intensity Scale; WBC=White blood cell.

170 https://doi.org/10.17079/jkgn.2024.00619



Delirium-related factors among older adults in NCU

A ok FA AYEOH £ vl8e nyrk
2. M2 ZEC0| M2 Fa Q9

E AdolAs vAgES Ve BFE AAskeloH, 3R F e
2L Cox9} Snelle] ZAAZR) ol 41.0%, Nagelkerke
o] AAARR)N 93] 48.0% R, AT Table 29} 2}, 7%
W30l vlAwEo] v|F) ZF F55of A= I Q0L AuE F
= oh2at Ak o w7 " AdElolA vl el H]
off o}z A Aol WAT 2 =u|= tol7} 14 7185 1.09
Hl(p <.001), 414 7]'50] 25| =B A}of| Hl5] Q]2 73
£ 10.764l(p=.027), A A 7|7k0] 1~3UQl gkAte] Hlsf
4~64Ql A1 B9 6.2081(p=.004), 'TEo] = ¢ 1.97H)
(p=.005), WBC £X]7} H] 341 739 1.644l(p=.031), ALAFA|
& A8 3% 3.134(p<.001), FAHAAE A& 3% 3.58H]
(p<.001), dexmedetomidineS Ar&3 - 8.364l(p<.001) &
=g

vl dw=tol] vlsl Aol WA exH|= Yo7t 14 371EE
1.1449(p < .001), A1A] 71%50] &A5] SHAQ] A}o] v|5] oJ&F
Q1 A% 13.334](p=.020), U4 A] APACHE 1 H47F 14 S7F
L4E 1.0981(p=.029), 3EAA AL 7170] 1~3UR1 gAo] H]

3 4~6U 2 AN -9 16.078(p <.001), 7Y o]AFQ1 A% 19.12
#i(p=.007), ¥Fo] U= A% 2.218(p=.014), WBC $3]7} H|
4 A% 2.198(p=.011), AFAANE H-E3 3¢ 5.434]
(p<.00D), FBHAIE A& 45 5.1080(p=.003), dexmedeto-
midineg AMH-g 4% 8.508(p<.001) 3715, 714 T8-S 2
43 4% 0.194l(p =.001) Holztt.

=9)

B AFE gt YA 2415 NCU|| JAIgH 9l 3k7¢
ol A 5o whE 4291 891, # 99l 9 47 9le ¥n
813, A 55 w2 FJF 2918 FH5AT NCU =9l At
TS Ao g BAT Ad AW H$PELS NCU A2 219
11.9% [9], WA 23 =A3e] A HAYE 11%~14% oy
16.9%2 o &2 A0 yepdti2]. e 5L tikzo] ofy7] of
o 55 vl ol oj#go] Qo opEE ] A A E
M A3 AoA it ¥ 9 A7) QFAA k9l &AL
36.4% tH] 49.8%= =A Yebriie). olzjgt dik= A3 974
$& T ol T 9 X734 A 9l FAke] A kA 7HsAdo]
Lo A8 A 2AE AAEHCH6,8]. vATES 7|E0 R F
25 ¥ 39 8918 TR} 2AAH IARAMS S gelFt A1

Table 2. Factors-Related to the Severity of Delirium Among Older Adults in NCU

) Subsyndromal delirium Delirium
Variable
OR 959% Cl p-value OR 95% Cl p-value
Predisposing factor
Age 1.09 1.04~1.14 <.001 1.14 1.07~1.20 <.001
Physical function
Dependent (R: independent) 10.76 1.31~88.69 .027 13.33 1.50~118.18 .020
Precipitating factor
APACHE I score 1.05 0.98~1.12 41 1.09 1.01~1.18 .029
Length of ICU stay (R: 1~3 days)
4~6 days 6.20 1.79~21.54 .004 16.07 4.27~60.40 <.001
>7 days 5.98 0.73~48.70 .095 19.12 2.25~162.53 .007
Ventilator use 0.46 0.22~1.00 .050 0.19 0.08~0.49 .001
Fever (R: 237.5 °C) 1.97 1.23~3.14 .005 2.21 1.18~4.14 .014
WBC level (R: normal) 1.64 1.05~2.58 .031 2.19 1.19~4.00 01
Environment/care delivery factor
Restraint use 3.13 1.94~5.04 <.001 5.43 2.77~10.64 <.001
Anticonvulsant use 3.58 1.83~6.98 <.001 5.10 1.77~14.69 .003
Dexmedetomidine use 8.36 2.40~2.92 <.001 8.50 8.50~8.52 <.001
Cox & Snell R? R=.41
Nagelkerke R* R*=.48

APACHE=Acute Physiology and Chronic Health Evaluation; Cl=Confidence interval; ICU=Intensive care units; NCU=Neurological intensive care
unit; OR=0dds ratio; WBC=White blood cell; R=Reference.
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