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Prevalence and Related Risk Factors of Delirium in Intensive Care
Units as Detected by the CAM-ICU
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Purpose: Screening of delirium using delirium assessment tools could promote delirium detection, however,
there is lack of report about regular delirium assessment in Korea. This study was intended to describe the
prevalence and related risk factors of delirium in intensive care unit (ICU). Methods: The Confusion Assessment
Method for the ICU (CAM-ICU) data which were evaluated by nurses in ICUs was obtained through retrospective
chart review. Data were analyzed using descriptive statistics, Chi-square test, t-test, Mann-Whitney U test, and
stepwise logistic regression. Results: Delirium was evaluated in 125 patients. The incidence rate of delirium was
27.2% with a high prevalence of hypoactive delirium compared to hyperactive delirium (61.8 vs. 38.2%). Those
with delirium were older, had hypertension, stayed longer in hospital, receiving ventilator support, had more
number of catheters, had low serum protein and albumin level. Delirium incidence also varied according to
diagnosis. Age, diagnosis of gastrointestinal disease, and application of ventilator were the significant risk factors
for the incidence of delirium. Conclusion: Routine delirium screening is important for early detection of
delirium. Identification of high-risk group and running delirium prevention programs could improve early

recognition of delirium in ICU.
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A=A AL T1E-(ICU Delirium and Cognitive Impairment © 2 Mrtolgtal }A stk (Figure 1), o] I o) A A
Step 1 Level of Consciousness: Richmond Agitation Sedation Scale (RASS)
Score Label Description
+4  Combative Overtly combative, violent, immediate danger to staff
+3  Very agitated Pulls or removes tube(s) or catheter(s); aggressive
+2  Agitated Frequent non-purposeful movement, fights ventilator
+1  Restless Anxious but movements not aggressive vigorous
0  Alert and calm
-1 Drowsy Not fully alert, but has sustained awakening (>10 seconds)
-2 Light sedation Briefly awakens with eye contact to voice (<10 seconds)
-3 Moderate sedation =~ Movement or eye opening to voice (but no eye contact)
-4 Deep sedation No response to voice, but movement or eye opening to physical stimulation

-5 Unarousable No response to voice or physical stimulation

If RASS is >-3 proceed to CAM-ICU,

Step 2 Content of Consciousness: CAM—ICU

Feature 1: Acute change or

fluctuating course of mental status

And

Feature 2: Inattention

And
Feature 3: Altered level or Feature 4: Disorganized
of consciousness Thinking
=Delirium

Figure 1. Assessment step of delirium.
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Table 1. Demographics and Clinical Characteristics of Subjects (V=125)
Characteristics Categories n (%) Mean=*SD
Age (year) 61.31£13.20
Sex Male 64 (51.2)
Female 61 (48.8)
Comorbid disease (n=77) Hypertension 51 (40.8)
Diabetes mellitus 26 (20.8)
Days of stay Hospital stay 8.25+t14.25
ICU stay 3.1916.63
Department of ICU Medical ICU 41 (32.8)
Surgical ICU 84 (67.2)
Operation Yes 93 (74.4)
No 32 (25.0)
System-specific disease Gastrointestinal 29 (23.2)
Respiratory 30 (24.0)
Cardiovascular 25 (20.0)
Systemic/hematopoietic 11 (8.8)
Genitourinary 12 (9.6)
Head & neurology 13 (10.4)
Musculoskeletal & skin 5 (4.0)
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136 patients in ICU

|

)

] RASS=4 or-5 RASS=-3
Step 1: RASS 8 pts (5.9%) 128 pts (94.1%)
3 pts: Unchecked CAM-ICU
2 pts: RASS=-3, judgment emor of stopping
Stop assessment L 1 pt- No record of CAM-ICU

Step 2: CAM-ICU

Delirium (+)
34 pts (27.2%)

RASS<0" 18pls(52 9%)
RASS=0: 3pts (8.8%) '65

e RN

Negative

Delirium (-)
91 pts (72.8%)

RASS=0: 17pts(18.7%)
RASS=0: 72pts (79.1%)
RASS>0: 2pts (2.2%)

Hypoactive delirium
21 pts (61.8%)

Hyperactive delirium
13 pts (38.2%)

Figure 2. Study enroliment flow and prevalence of delirium in intensive care unit.
RASS= Richmond Agitation-Sedation Scale; CAM-ICU=The Confusion Assessment Method for the Intensive Care Unit.
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Table 2. Incidence of Delirium according to the Characteristics (~V=125)
Delirium Non-delirium
Characteristic Categories (n=34) (n=91) t/Z/>% P
n (%) or median (IQR)/mean=SD

Age (year) 71.5 (57.8-77.0) 60.0 (52.0-67.0) -3.54 <.001*

Sex Male 18 (52.9) 46 (50.5) 0.06 812
Female 16 (47.1) 45 (49.5)

Comorbid disease Hypertension 20 (58.8) 31 (34.1) 6.28 015
Diabetes mellitus 10 (29.4) 16 (17.6) 2.10 214

System-specific disease  Gastrointestinal 13 (44.8) 16 (55.2) 12.19 0457
Respiratory 5(16.7) 25(83.3)
Cardiovascular 8 (32.0) 17 (68.0)
Systemic/hematopoietic 5 (45.5) 6 (54.5)
Genitourinary 1(8.3) 11 (91.7)
Head & neurology 2 (15.4) 11 (84.0)
Musculoskeletal & skin 0 (0.0) 5 (100)

Days of stay Hospital stay 5.4 (2.4-12.3) 2.4(1.8-5.3) 271 .007*
ICU stay 1.2(0.5-5.1) 1.2(0.5-1.6) -0.47 635

Department of ICU Medical ICU 10 (29.4) 31 (34.1) 0.24 674
Surgical ICU 24 (70.6) 60 (65.9)

Operation Yes 26 (76.5) 67 (73.6) 0.11 821
No 8(23.5) 24 (26.4)

Use of ventilation Yes 14 (41.2) 9(9.9) 16.14 <.001
No 20 (58.8) 82 (90.1)

Use of catheters Number of catheter 4 (3-5) 3 (2-4) -3.22 .001*

Pain score 4 (1-6) 4 (0-6) -0.07 942

Use of sedatives Yes 27 (79.4) 62 (68.1) 1.54 215
No 7 (20.6) 29 (31.9)

Cell blood count WBC, x10°/ul 10.1 (7.6-13.9) 9.2(6.2-13.0) -1.30 .193*
RBC, x100°/uf 3.610.54 3.7£0.66 0.91 367
Hemoblobin, g/dL 10.9%1.67 11.4+1.98 1.24 216

Blood electrolytes Na, mmol/L 139.0 (136.8-141.0)  139.0 (137.0-141.0) -0.06 .953*
K, mmol/L 4.2+0.62 41%+0.54 -1.10 273

Blood chemistry Protein total, g/dL 5.0 (4.6-5.6) 5.5 (4.9-6.1) -2.93 003+ F
Albumin, g/dL 29+0.53 33+0.59 -3.12 .002°
BUN, mg/dL 16.0 (11.9-26.4) 14.5 (10.5-21.5) -1.00 319*
Creatinine, mg/dL 0.85 (0.74-1.10) 0.76 (0.56-1.04) -1.88 .060*

Use of restraint Yes 10 (76.9) 1 (50.0) 0.60 4767

in RASS>1 No 3(23.1) 1 (50.0)
Use of restraint Yes 3 (14.3) 3(3.4) 3.89 082"
in RASS<0 No 18 (85.7) 86 (96.6))

Analyzed by t-test or Chi-square test .

*Analyzed by Mann-Whitney U test; " Fisher’s exact test; ' Nine patients did not have samples obtained for protein. Delirium:Non-delirium=
33:83; * Three patients did not have samples obtained for albumin. Delirium:Non-delirium=34:88.

IQR=interquartile range.
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Table 3. Stepwise Multiple Logistic Regression Analysis for related Risk Factors of Delirium
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