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Admission in SICU
(N=355)

Exclusion (N=132)
v - Transfer before 24 hours (N=132)

< Inclusion criteria > (N=223)
- Stayed in ICU over 24 hours
- Adults over 19 to 90 years old

< Exclusion criteria > (N=123)
- Re—admitted (n=12)

- Having cognitive impairment (n=9)

- Having mental disease (n=2)

» - Unable to find K-MMSE-2 through
the records (n=95)

~deceased (n=17)

-refused (n=2)

—unchecked (n=18)

—unable to communicate verbally(n=58)

Check K-MMSE-2
(N=100)

ex) artificial airway, stupor or
coma, hearing or vision disorder

- Persistently delirious at the time of
discharge from ICU (N=5)

J

Normal Cognitive impairment

(N=55) (N=45)

K-MMSE-2 > 24 K-MMSE-2 < 23

Figure 1. Study enrollment flow

ICU=Intensive care unit; K-MMSE-2=Korean-Mini Mental State Examination 2™

Edition; SICU= Surgical intensive care unit.
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Table 1. General Characteristics of the Patients

(N=100)

Variables Categories n (%) or M+SD
Sex Male 61 (61.0)
Female 39 (39.0)
Age (yr) 64.28+13.66
<65 44 (44.0)
>65 56 (56.0)
Education None 7 (7.0)
Elementary school 20 (20.0)
Middle school 20 (20.0)
High school 33 (33.0)
> University 20 (20.0)
Religion Yes 51 (51.0)
No 49 (49.0)
Occupation Yes 38 (38.0)
No 62 (62.0)
Alcohol Yes 26 (26.0)
No 74 (74.0)
Smoking Yes 16 (16.0)
No 84 (84.0)
Living with family Yes 64 (64.0)
No 36 (36.0)
Comorbidity” Diabetes mellitus 37 (37.0)
Hypertension 55 (55.0)
Respiratory system 9 (9.0)
Cerebrovascular system 15 (15.0)
Renal system 17 (17.0)
Circulatory system 27 (27.0)
Others 55 (55.0)
CCI 4.04+1.96

“Multiple responses.

CCI=Charlson comorbidity index.
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3} CRRT 15%(15.0%), CPCR 4% (4.0%), WA B3234 39 (3.0%), ECMO 1
H(1.0%) =22 eyttt 2ERol= ARES tid ks 549 (54.0%) 01 AL AFE-
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Table 2. Clinical Characteristics of the Patients

(N=100)

Variables

Categories

n (%) or M+SD

Reason for ICU admission

Planned ICU admission

Length of ICU stay (days)

ICU admission route

Use of restraint

Duration of Use of restraint
(days)

Operation

Number of operation

Massive transfusion
(RBC>10u for 24hrs)
APACHE IV score

Use of mechanical ventilator

Duration of use of ventilator
(days)

Presence of delirium

Duration of delirium (days)
Use of sedative or analgesic

agent

Respiratory failure
Cardiovascular disease
Postoperative monitoring
Neurologic disease

Sepsis

Bleeding (hypovolemic shock)
Yes

No

<7

=7

Emergency room
General ward
Yes

No

Yes
No

Yes

21 (21.0)
2 (2.0)
34 (34.0)
1 (1.0)
26 (26.0)
16 (16.0)
28 (28.0)
72 (72.0)
10.71£12.31
52 (52.0)
48 (48.0)
32 (32.0)
68 (68.0)
78 (78.0)
22 (22.0)
9.21+10.96

83 (83.0)
17 (17.0)
1.31+£0.62
63 (75.9)
20 (24.1)
14 (14.0)
86 (86.0)
72.14£19.60
78 (78.0)
22 (22.0)
10.38+13.03

66 (66.0)
34 (34.0)
7.42+8.80
94 (94.0)
6 (6.0)
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Table 2. continued

Variables Categories n (%) or M=SD
Duration of use of sedative 9.35+11.64
or analgesic agent (days)
Use of vasopressor Yes 34 (84.0)
No 16 (16.0)
Duration of use of 9.11+9.25
vasopressor (days)
Special treatmenet” ECMO 1 (1.0)
CRRT 15 (15.0)
TAC 3 (3.0
CPCR 4 (4.0)
Use of steroid Yes 54 (54.0)
No 46 (46.0)
Duration of use of steroid 8.06+7.07
(days)
Use of insulin Yes 65 (65.0)
No 35 (35.0)
Duration of use of insulin 9.63+12.54

(days)

“Multiple responses.

APACHE=Acute physiology and chronic health evaluation;
CRRT=Continuous

membrance

cerebral resuscitation;

ECMO=Extracorporeal

TAC=Temporary abdominal closure.
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(t=-3.806, p<.001). 654 o] AAFTol X 269 (47.3%), A Folatol A 307
(66.7%) 0.2 F+ o b FAH R frofgh Aol= fUATHx*=3.778, p=.052). &3}
A EQ olshe] A AT 179(30.9%), Aol 307 (66.7%) 0] Ao
=9 ol WdAtE AT 381 (69.1%), A Gl 157 (33.3%) 2
2 o #ol7k AATHx=12.704, p<.001). Tu7}F A
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i

GAE A 207 (52.7%), AN 227 (48.9%) o= F
ol AATHx*=0.146, p=702). A hol U= A= AT 257 (45.5%), A
g(289%)e2 F o b Fo 3 Aol AMATHK=2.883, p=.090). &=F
A= A AT 1378(23.6%), AT 138 (289%) ez F+ o 3t
355, p=551). FdHel A= WA= AT 84
8%)ezm F o b FoF o7k AATH(x*=0.192,
B A 408 (72.7%), Aol 2478 (53.3%)
o7 F & I FAALE FoTF AolE B H(x*=4.040, p=.044).
hdakel whddet 5 A v Hdddsto]l AT 479(7.3%), AA

T Fee A

p=661). A0 A=

et 1178 (24.4%) .2 F o b o7k zbol7b AN IL(x?=5.724, p=.017), ©]
olo] b As 9 HAHL F o ko] frolg Aolrb gldvh tidAte] Rk
A e AT 37322.008, AA Gl 442+187H o= F o P TAHoRE
ok zbol= A THt=-1.784, p=.077).
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Table 3. Comparison of General Characteristics between Cognitive Impairment and

Normal Group (N=100)
Nomal S
Variables (n=55) (n=45) . p
n (%) or M+SD
K-MMSE-2 (score) 26.20+2.07 19.22+2.92
Gender Male 35 (63.6) 26 (57.8) 0357 550
Female 20 (36.4) 19 (42.2)
Age (yr) 59.96+14.20 69.56+10.99 -3.806 <.001
<65 29 (52.7) 15 (33.3) 3.778 052
>65 26 (47.3) 30 (66.7)
Education
<Middle school 17 (30.9) 30 (66.7) 12704 <.001
>High school 38 (69.1) 15 (33.3)
Religion Yes 29 (52.7) 22 (48.9) 0.146 702
No 26 (47.3) 23 (51.1)

Occupation Yes 25 (45.5) 13 (289)  2.883 .090
No 30 (54.5) 32 (71.1)

Alcohol Yes 13 (23.6) 13 (28.9) 0.355 5ol
No 42 (76.4) 32 (71.1)

Smoking Yes 8 (14.5) 8 (17.8) 0.192 661
No 47 (85.5) 37 (82.2)

Living with Yes 40 (72.7) 24 (53.3)  4.040 044
family No 15 (27.3) 21 (46.7)

Comorbidity”

Diabetes mellitus 22 (40.0) 15 (333) 0472 492
Hypertension 27 (49.1) 28 (62.2)  1.724 189
Respiratory system 4 (7.3) 5 (11.1D - 728"
Cerebrovascular system 4 (7.3) 11 (244) 5724 017
Renal system 13 (23.6) 4 (89) 3.815 051
Circulatory system 16 (29.1) 11 (244) 0271 603
Others 27 (49.1) 28 (62.2) 1.724 189
CCI 3.73£2.00 4.42+1.87 -1.784 077

“Multiple responses; ' Fisher's exact test.
CCI=Charlson comorbidity index; K-MMSE-2=Korean-Mini Mental State Examination

2nd Edition.
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Table 4. Comparison of Clinical Characteristics between

Cognitive Impairment and

Normal Group (N=100)
Noraml e o
Variables (n=55) (n=45) . p
n (%) or M+SD
Reason for ICU admission 5.062 408
Respiratory failure 15 (27.3) 6 (13.3)
Cardiovascular disease 1 (1.8) 1 (2.2)
Postoperative monitoring 17 (30.9) 17 (37.8)
Neurologic disease 0 (0.0) 1 (2.2)
Sepsis 12 (21.8) 14 (31.1)
Bleeding 10 (18.2) 6 (13.3)
(hypovolemic shock)
Planned ICU Yes 14 (25.5) 14 (31.3) 0.393 b3l
admission No 41 (74.5) 31 (68.9)

Length of ICU stay (days) 7.98+10.97 14.02+13.15 -2.459 016
<7 36 (65.5) 16 (35.6) 8.864 .003
>7 19 (34.5) 29 (64.4)

ICU admission route
Emergency room 14 (255) 18 (40.0) 2.406 121
General ward 41 (74.5) 27 (60.0)

Use of restraint Yes 40 (72.7) 38 (84.4) 1980 159

No 15 (27.3) 7 (15.6)
Duration of use of restraint 6.65+10.61 11.89+10.81 -2.162 034
(days)
Operation Yes 43 (78.2) 40 (83.9) 2.011 156
No 12 (21.8) 5 (11.1)

Number of surgeries 1.16+£0.37 1.48+0.78 -2.288 026
1 36 (83.7) 27 (67.5) 2.981 084
>2 7 (16.3) 13 (32.5)

Massive transfusion  Yes 9 (16.4) 5 (11.1) 0567 451

No 46 (83.6) 40 (88.9)
APACHE IV score 67.89+20.13 77.33+17.81 -2.456 016
Use of ventilator Yes 41 (74.5) 37 (82.2) 0.850  .357
No 14 (25.5) 8 (17.8)
Duration of use of ventilator 7.48+12.22 13.51£13.31 =207 041

(days)
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Table 4. continued

Normal Cognitive
- Impairment x? or
Variables (n=55) (n=45) . p
n (%) or M+SD
Delirium Yes 29 (52.7) 37 (82.2) 9.595 002
No 26 (47.3) 8 (17.8)
Duration of presence of 4.90+6.11 9.41+10.08 -2.245  .028
delirium (days)
Use of Sedative or Yes 49 (89.1) 45 (100.0) - 031"
analgesic agent No 6 (10.9) 0 (0.0)
Duration of use of sedative or 7.06£10.68 11.84+12.23 -2.023  .046
analgesic agent (days)
Use of vasopressor Yes 43 (78.2) 41 (91.1) 3.078 079
No 12 (12.8) 4 (8.9)
Duration of use of vasopressor 6.67+7.26 11.66+£10.45 -2.527 014
(days)
Special treatment”
ECMO 1 (1.8) 0 (0.0) - 1.000"
CRRT 6 (10.9) 9 (20.0) 1.604 205
TAC 0 (0.0) 3 (6.7 - 088"
CPCR 3 (6.5) 1 (22) - 625
Use of steroid Yes 29 (52.7) 25 (65.6)  0.080 778
No 26 (47.3) 20 (44.4)
Duration of use of steroid 6.17+4.90 10.24+8.55 -2.101 043
(days)
Use of insulin Yes 30 (54.5) 35 (77.8) 58712 015
No 25 (45.5) 10 (22.2)
Duration of use of insulin 8.90+13.92 10.26+11.40 -0426 672

(days)

“Multiple responses; ' Fisher’s exact test.
APACHE=Acute physiology and chronic health evaluation, CPCR=Cadiopulmonary
CRRT=Continuous

ECMO=Extracorporeal membrance oxygenation, ICU=Intensive care unit.

cerebral resuscitation; renal replacement therapy,
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U3 2t (Table 5).

A= (0Odds ratio [OR]=1.065, 95% Cofidence interval [CI]=1.025-1.879), & &} xl
= o8] WHFFE(0R=4471, 95% CI=1.924-10.390), &7 7F=(0R=0.429,
95% CI=0.186-0.987), ¥ &= gke] 74 = (0R=4.125, 95% CI=1.213-14.027), 74
ol’de]l FeAA AP UG (0OR=3.434, 95% CI=1.504-7.840), <<= 31(OR=2.552,
95% CI=1.083-6.013) APACHE IV #<(0OR=1.026, 95% CI=1.004-1.049),
(OR=4.147, 95% CI=1.637-10.506), <A AF&  71ZHOR=1.074, 95%
CI=1.010-1.143), ~H=Zo]= A}& 7|7HOR=1.097, 95% CI=1.002-1.200), *< 4
AEd FYOR=2917, 95% CI=1.209-7.037)A FAHo=Z /23 A7} e}

3L
oy
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Table 5. Univariate Analysis for Risk Factors of Cognitive Impairment (N=100)

Variables OR 95% CI p

Age 1.065 1.025-1.106 .001
Education (<Middle school) 4471 1.924-10.390 .001
Occupation 0.488 0.212-1.124 .092
Living with family 0.429 0.186-0.987 046
History of Cerebrovascular system 4.125 1.213-14.027 023
History of renal system 0.315 0.095-1.047 .059
CCI 1.208 0.977-1.494 081
Length of ICU stay (>7) (days) 3.434 1.504-7.840 .003
Duration of use of restraint (days) 1.063 0.998-1.131 .058
Number of surgeries 2.552 1.083-6.013 032
APACHE IV score 1.026 1.004-1.049 019
Duration of use of ventilator (days) 1.045 0.998-1.093 .060
Presence of delirium 4147 1.637-10.506 .003
Duration of delirium (days) 1.095 0.993-1.209 .070
Duration of use of sedative or 1.045 0.997-1.095 068

analgesic agent (days)

Use of vasopressor 2.860 0.853-9.590 .089
Duration of use of vasopressor (days) 1.074 1.010-1.143 023
Use of insulin 2.917 1.209-7.037 017
Duration of use of steroid (days) 1.097 1.002-1.200 .046

APACHE=Acute physiology and chronic health evaluation; CCI=Charlson comorbidiy

index; CI=Confidence interval, ICU=Intensive care unit; OR=0dds ratio.
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Table 6. Multivariate Analysis for Risk Factors of Cognitive Impairment (N=100)

Variables OR 95% CI p
Education (<Middle school) 9.418 2.541-34.903 .001
Living with family 0.309 0.082-1.162 082
History of cerebrovascular system 24.038 3.092-186.867 .002
Number of surgeries 5.904 1.857-18.775 .003
APACHE 1V score 1.033 1.000-1.068 .050
Presence of delirium 6.979 1.470-33.125 .014

Nagelkerke R?=0.555, Hosmer & Lemeshow test x2=6.914, p=.546
APACHE=Acute physiology and chronic health evaluation; CI=Confidence interval;
OR=0dds ratio.
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ABSTRACT

Risk Factors for Cognitive Impairment Among the

Discharged Patients in Surgical Intensive Care Unit

Jeong, Ki Jae

Department of Clinical Nursing
The Graduate School of Industry
Directed by Professor

Choi, Hye Ran, RN, MPH.

The purpose of this retrospective study was to investigate the incidence
and risk factors of cognitive impairment in adult patients discharged from the
surgical intensive care unit.

From July 1, 2021 to January 19, 2022, this study included 100 adult
patients who were admitted to the surgical intensive care unit for more than
24 hours. Data were analyzed by SPSS/WIN 27.0 statistical program. The
data were analyzed using frequency and percentage, mean and standard
deviation. The characteristics according to cognitive impairment were analyzed
using Chi-square test or Fisher's exact test, Independent t-test or
Mann-whitney U test. Risk factors of the cognitive impairment were analyzed
by multivariate logistic regression.

The results of this study are as follows.

The cognitive impairment group was 45 (45.0%). Risk factors for cognitive

impairment were education level below middle school graduation (OR [Odds
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Ratio]=9.418, 95% CI [Confidence Intervall=2.541-34.903), history of
cerebrovascular diseases (OR=24.038, 95% CI=3.092-186.867), number of
surgeries (OR=5.904, 95% CI=1.857-18.775), and delirium (OR=6.979, 95%
CI=1.470-33.125).

Based on these results, it is necessary to develop and apply individual and
step—by-step cognitive rehabilitation program considering the characteristics of
the pateint by assessing uncontrolled risk factors. It is needed to reduce the
occurrence of cognitive impairment through the prevention and early detection

of delirium as a controllable risk factor.

Key Words : Risk factors, Cognitive impairment, Surgical intensive care unit.
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