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Purpose: The purpose of this study was to examine the frequency and the course of delirium, and identify risk
factors for the development of delirium in surgical intensive care unit (SICU). Methods: Subjects older than 19 years
admitted to the SICU were recruited. After informed written consent, enrolled subjects had baseline cognitive and
functional assessments. Subjects were assessed daily for delirium using the Confusion Assessment Method-ICU
(CAM-ICU). Results: During the study period, 110 patients were enrolled. The overall incidence of delirium was 20%
(22/110). The average time to onset of delirium was 3.04(+1.25) days. Several variables were associated with an
increased risk of delirium including older age (p<.05), higher admission APACHE 1 score (p<.001), use of opioid and
analgesics (p<.01), using physical restraints (p<.001), and intraoperative hypotension (p<.05). In a multivariate logistic
regression model, using physical restraints (p<.001), intraoperative hypotension (p<.05), and older age (p<.05)
remained significant predictors of the delirium development. Conclusion: Using physical restraints, intraoperative
hypotension and older age was strongly associated with development of delirium in the SICU. Prevention

measures need to focus on identifying patients at higher risk for delirium development.
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Figure 1, CAM-ICU pathway
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Table 1, General Characteristics of Subjects

Characteristics Category n % Mean+SD
Male 82 745
Gender Female 28 255
20~29 1 09
30~39 4 36
40~49 12 109
Age(yr) 50~59 23 209 614+119
60~69 42 382
70~79 23 209
»80 5 45
. Single 8 7.3
Marital status Married 102 9.7
APACHE 11 score 16.35+69
None 42 382
Hypertension 29 264
Diabetes Mellitus 14 12,7
Comorbidity Tuberculosis 4 36
Liver disease 14 12,7
Renal failure 1 09
Others 6 55
Emergency room 6 55
Ward 5 45
Admission route Another ICU 6 55
Operating Room 92 83.6
Others 1 09
- ) No 119 992
Delirium history Ves ) 08
o No 18 16.4
Surgery on SICU admission Yes 9P 836
) ) No 56 509
Mechanically ventilated Yes 54 49 1
. . No 60 545
Use of physical restraint Yes 50 455
lsolation In isolation 41 373
Not in isolation 69 627
No pain(0) 0 0
Rest pain Moderate(1~4) 81 736 126+04
Severe(5~10) 29 264
Use of No 2 18
patient controlled analgesia Yes 108 98.2
) . No 89 809
Use of analgesics and opioid T Yes o1 19 1
Length of ICU stay(days) 476+55

T Acute Physiology and Chronic Health Evaluation I soore

t Parenteral administration of Demerol or Fentanyl or Midazolam as needed



Table 2, Incidence of Delirium Development
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No. with delirium (%)

No. without delirium (%)

Incidence

22(20) 88(80)

Onset (days after admission)

N (%) Mean+SD

O~ W NN =

3.04 £125

D Qurs 54
FUAY QAU 1 F AT AR A
ﬂ%ﬂw S5, AAA% B4, A2H EYS

b BRSOl o]

(60.06+12, 1)t Wokom(t=-
APACHET 9] H+t H4= A% 44
g et H[EAYH(15.24 £6.5) 2ok ok 723k Zol7t 9l
|13} LR tht=-3.528, p=.001). E3+ &3]
2ol A AR A T (81.8%)0] A wlub g

2 66.8(£9.6)A= A BT
2.425, p=.017), YAA
7(20.82+7.3)0] At
g Ao
A= 243t

(36.4%) Xt} &

Table 3, Risk factors for Delirium Development by Univariate Analysis (N=110)
Delirium
Factor Category Present(%) Absent(%) x’or t p
n=22 n=88
Male 15(68.2) 67(76.1)
Gender Female 7(31.8) 21(23.9) 0.587 A4
Age(yr) Mean=+SD 66.8+9.6 60.06+121 -2.425 o1
Underweight 2(9.1) 10(11.4)
((185)
Normal weight 7(31.8) 33(37.5)
Body mass index (18.56~229)
(kg/m?) Overweight 7(31.8) 22(25.0) 0.9 906
(23~249)
Obesity 6(27 3) 23(26.1)
(> 25)
L No 16(72.7) 65(73.9)
Alcohol drinking Yes 6127 3) 23(26.1) 0.012 914
) No 16(72.7) 71(80.7)
Smoking Yes 6(27.3) 7(19.3) 0673 412
None 5(22.7) 37(42.0)
Hypertension 9(40.9) 20(22.7)
Diabetes Mellitus 5(22.7) 9(10.2)
Comorbidity Tuberculosis 0(0) 4(4 5) 7.665 264
Liver disease 2(91) 12(13.6)
Renal failure 0(0) 1(1.1)
Others 1(4.5) 5(5.7)
43
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Admission APACHE T score” ~ Mean+SD
No
Delirium hi
elirium history Yes
Transfusion No
Yes
No pain
Rest pain Moderate
P Severe
Mean+SD
Use of patient No
controlled analgesia Yes
Use of analgesics No
and opioid T Yes
Anxiety Mean+SD
Mechanically ventilated No
Yes
Use of No
physical restraint Yes
In isolation

Isolation MRt
Not in isolation

2082+7.3
21
1
17(77.3)
5(22.7)
0
16(72.7)
6(27.9)
2027428
1(4.8)
20(95.2)
13(59.1)
9(40.9)
173411
8(36.4)
14(63.6)
4(1822)
18(81.8)
2(54.5)
10(45.5)

15.04+65 3528 001"
88 02
0 ¢
57(64.8)
(352 1.049 264
0012 914
65(73.9)
23(26.1)
258429 0451 653
0(0) 228
71(100) ¢
76(86.4) N
218 8475 0.004
134409 1458 156
48(54.5)
1) 2308 127
56(63.6)
2264 14,667 000
57(64.8) 0787 375
31(35.2)

T Acute Physiology and Chronic Health Evaluation T score
¢ Fisher’s Exact test, » P (.05 =P ( 01 =P { 001

= 14,667, p< 001), A 9HAY o)A

HPEE (13, 6%)51:} wol &0t
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Table 4, Operation-related Risk Factors for Delirium Development by Univariate Analysis (N=92)
Delirium
Factor Category Present (%) Absent (%) xPor t p
n=21 n=71
Colorectal/ 6(28.6%) 23(32.4)
Gastrointestinal/
Surgical oncology/
Vascular surgery
Transplantation 6(28.6) 12(16.9)
Type of surgery Trauma 7(33.9) 13(18.3) 6377 382
Ear Nose Trachea/ 0(0) 1(1.4)
Oral
Urology/gynecology 0(0) 11.4)
Orthopedis/Plastic 1(4.8) 5(7.0)
Cardiac/thorax 1(4.8) 16(22.5)
. General 20(95.2) 71(100) 228
Type of anesthesia Spinal 148) 00) ¢
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O|2F - A0|F - &3] 2| 7Q! | 2apA| ZEIRIAC| 42 LA [ Q0| ZRAloit
L 12(67 1) 41(57.7)
Estimated Blood Loss 1L~2L 0(0) 12(16.9) 5242 073
y2oL 9(42.9) 18(25.4)
. (30% 15(71 4) 43(60.6)
Hematocrit >30% 6(28.6) 28(39 4) 0.821 365
! ) No 5(23.8) 29(40.8)
Intraoperative transfusion Yes 16(76.2) 42(49.2) 2.019 155
) ) No 6(28.6) 42(59.2) X
Intraoperative hypotension Yes 15(71.4) 29140 8) 6.075 014
¢ Fisher’s Exact test, » p(.05
5. 4494 2kl 213 ol V.= 2
A Aol FaFs = [R5 WA yol, A Al 2 A= 11079 A AT A SRS A
Tk, TE T AGY, AEA 9 ASAY AR, AAH A 2 CAM-ICU =45 ARgste] A< dsta A
Bolglon EEH MpE SR A WA digh BYS S A A7) AT A I 8 RlES B ST
&3t 1 A= table 59F At 1‘41*0 A5 Ao s A AR 2072 ol = W
QAT YA shpe] A A 91F acler 2 A %}Z}*‘Oﬂﬂi H31¥E 35.7%(Seo, 2008), =2] J3}A|
F29 AEHdE AAd A8&(p=.005), ¢ 5 AEY T RS e R 3 30~44% (Balas et al., 2007
(p=.016), Yol(p=.029)%c}, &, 2814 JAHE A-&stH ¢ Balas, Happ, Yang, Chelluri, & Richmond, 2009;
A 28514 ok tiAFAto] vlaf A whgo] 7,94 31 4 Robinson et al., 2009)°] B|g} W& 43|t} o] 9|3}
& 5 Ago] U 1A o2 th Aol vlsf An Ay A FEA A ti o] o A HARE F9f T 7]
o] 518 okA|H, Yo7} WSS Aio] WAE ghEol A s AHsE Zel ?l S e Adstal, et ok AHE
Zcpal sfAe 4= Qloh, 2 Aol 5E P AP AR Q= FEAA A wZoll(Balas et al.,

Hosmer-Lemeshow EZI%F gkl x°=9.503(df=8, p=.302) 2007) A 324 BRrpo] S22 vt Wik S3kR1A &
gt

o yeh} mgo] Hgeh A0R Ueton] Zduigo] of Aol ujs| vob Am wEo] W o Mzt w
ot A g 42 5%(R =.425)°| 2 tHTable 5). = AR =2 A ES Hugh 59 A9 Y
Table 5, Factors in the Logistic Regression Model Associated with Delirium (N=110)
Factor Wald p Odds ratio 95% ClI

Use of physical restraint 8.052 005" 7.900 1.895-32 935

Intraoperative hypotension 5785 016" 5119 1.353-19.367

Age 4767 029" 1.071 1.007-1.140

Use of analgesics and opioid 2.340 126 2.931 .739-11.630

Admission APACHE I 2.063 151 1.076 974-1.189

Cl = confidence interval, * p{.05 »p (.01
Model summary: Method= Enter, Nagelkerke R? = 425, x?=30.218, df=5, p=.000
T Acute Physiology and Chronic Health Evaluation I score
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