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The Incidence and Related Risk Factors of Delirium in the Older Inpatients with
Neurological Disorders in a Tertiary Hospital

Kim, Mi Sun - Jun, Ji Yoon - Chun, Hyun Ju - Kim, Yun Ok

Department of Nursing, Asan Medical Center, Seoul, Korea

Purpose: Although there is a high incidence of delirium with increased age, the risk factors have been too various.
We investigated the incidence and risk factors in the older inpatient with neurological disorders. Methods: We re-
viewed the Electronic Medical Records (EMR) of older patients admitted to a neurology unit from August 2016 to
January 2017. We analyzed the incidence and risk factors of delirium in 382 patients in a tertiary hospital. Delirium
was determined daily using the Nursing Delirium Screening Scale (Nu-DESC). Demographic, disease, and envi-
ronmental characteristics were obtained by using structured EMR data. Results: The incidence rate of delirium was
6.0% (n=23). Delirium was prevalent in patients who were older, had a lower serum hemoglobin, had hypertension
or had diabetes mellitus. Delirium was also observed in patients on antibiotics, having a higher number of drugs
or catheters, or receiving mechanical monitoring. A longer hospital stay, being admitted to a sub-intensive care
unit, and sleep deprivation were significantly associated with delirium. Multiple logistic regression analysis found
older age, having sleep deprivation, a higher number of catheters placed, and having diabetes mellitus to be sig-
nificant predictors of delirium. Conclusion: This study shows that age, sleep deprivation, number of catheters, and
comorbidity of diabetes mellitus were identified as a risk factor for delirium. And it will guide the development of
algorithms through its possible applications for the future in hospitalized older adults.
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atinine),

Exclusion (n=165)
- Aphasia (n=64)

N

Stop of assessment

(n=382)

Yes

Delirium (+)
n=23 (6.0%)

Nu-DESC=nursing delirium screening scale.

A 4

- Dementia & cognitive impairment (n=45)
- Decreased level of consciousness (n=23)
- Psychosis (n=14)

- Refuse (n=9)

- Tracheostomy (n=7)

- No record of Nu-DESC (n=2)

Assessment of delirium
Nu-DESC = 2 score

- Hearing loss (n=1)

Delirium (=)
n=359 (94.0%)

Figure 1. Flow diagram of the subject selection.
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Table 1. Demographics Characteristics of the Participants (N=382)
Characteristics Categories n (%) or M£SD Range
Age (year) 72.8115.87 64~98
Gender Men 231 (60.5)

Women 151 (39.5)
Education None 20 (5.2)
Elementary school 84 (22.1)
Middle school 81 (21.3)
High school 98 (25.7)
> College 98 (25.7)
Job Yes 102 (26.7)
No or housewife 280 (73.3)
Marriage Married 347 (90.8)
Single 6 (1.6)
Divorced 2(0.5)
Widowed 27 (7.1)
Religion Yes 216 (56.6)
No 166 (43.4)
Admitted route Emergency room 204 (53.4)
Outpatient unit 158 (41.4)
Intensive care unit 9(2.3)
Other clinics 11 (2.9)
Diagnosis Cerebrovascular disease 227 (59.4)
Movement disorders 104 (27.2)
Demyelinating disease 4(1.1)
Neuro muscular disease 22 (5.8)
Seizure disorders 2(0.5)
CNS infectious disease 3(0.8)
Others (dizziness, LOC, diplopia, SIH, spinal stenosis) 20 (5.2)
Operation/ intervention’  Stent insertion 17 (4.5)
Deep brain stimulation 7 (1.8)
Carotid endarterectomy 5(1.3)
Coil embolization 4 (1.0
Others (thymectomy, PTGBD, PEG, ERCP, trachostomy, EBP) 7 (1.8)
No 343 (89.8)

SD=standard deviation; CNS=central nervous system; LOC=loss of consciousness; SIH=spontaneous intracranial hypotension;
PTGBD=percutaneous transhepatic gallbladder drainage; ERCP=endoscopic retrograde cholangiopancreatography; PEG=percutaneous

endoscopic gastrostomy; EBP=epidural blood patch; TMultiple responses.
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Table 2. Characteristics and Pattern in Patients with Delirium

(N=23)
Characteristics Categories n (%)
Occurrence of 1~3 15 (65.2)
delirium from  4~6 3 (13.0)
admission 7~9 4 (17.4)
(days) >10 1(4.4)
Delirium Disorientation 21 (91.3)
pattern " Inappropriate behavior 17 (73.9)
Inappropriate communication 13 (56.5)
[lusions/Hallucinations 4 (17.4)
Psychomotor retardation 1(4.3)
Time of 6:30~14:30 2(8.7)
occurrence 14:30~22:30 8 (34.8)
(hour) 22:30~6:30 13 (56.5)
Medication Quetiapine 16 (69.6)
treatment ' Lorazepam 6 (26.1)
Haloperidol 3 (13.0)
Nursing care’ Notify to doctor 16 (69.6)
Administer oral medication 16 (69.6)
Administer intramuscular or 3 (13.0)
intravenous injection
Use the physical ~ Yes 11 (47.8)
restraints No 12 (52.2)
T Multiple responses.
i 9_|
—_
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Table 3. Disease and Environment-related Characteristics (N=382)
Delirium Non-delirium
Characteristics Categories (n=23) (n=359) xort p
n (%) or M£SD  n (%) or M£SD
Age (year) 78.9118.64 72421543 3.56 .002
Gender Men 12 (52.2) 219 (61.0) 0.70 510
Women 11 (47.8) 140 (39.0)
Smoking Smoker 5(21.8) 44 (12.3) 2.67 .263
Non-smoker 15 (65.2) 228 (63.5) 0.01
Ex-smoker 3 (13.0) 87(24.2)
Alcohol drinking Drinker 7 (30.4) 109 (30.4) 0.01 .997
Non-drinker 14 (60.9) 217 (60.4)
Ex-drinker 2(8.7) 33 (9.2)
Body temperature (C) 37.2+0.6 37.2+1.7 -0.04 .965
Hemoglobin (g/dL) 122422 13.0£1.7 -2.45 015
Na+ (mmol/L) 138.2+3.8 139.3+£3.2 -1.58 116
Glucose (mg/dL) 161.8174.9 131.2+54.0 1.92 .066
BUN (mg/dL) 18.3£8.2 18.0£9.0 0.12 .906
Creatinine (mg/dL) 1.09£0.47 1.00£0.83 0.54 591
Hearing difficulty Yes 3 (13.0) 43 (12.0) 0.02 .540
Visual difficulty Yes 7 (30.4) 152 (42.3) 1.26 184
Pain score (NRS) Yes 10 (43.5) 206 (57.4) 1.70 201
Hypertension Yes 19 (82.6) 205 (57.1) 5.80 012
Diabetes mellitus Yes 11 (47.8) 94 (26.2) 5.08 .026
Both DM and HTN Yes 11 (47.8) 70 (19.5) 10.81 .004
History of stroke Yes 7 (30.4) 62 (17.3) 2.53 q12
Use of antibiotics Yes 8 (34.8) 42 (11.7) 10.12 .005
Number of multidrug 121451 9.01£4.2 341 .001
Mobility status Walk alone 2(8.7) 87 (24.2) 3.53 317
Minimum assist 11 (47.8) 64 (45.7)
Much assistant 8 (34.8) 85 (23.7)
Unable to walk with aids 2(8.7) 23 (6.4)
Diagnosis at admission Cerebrovascular disease 18 (78.4) 209 (58.2) 7.50 277
Movement disorders 3 (13.0) 101 (28.1)
Demyelinating disease 1(4.3) 3(0.8)
Neuro muscular disease (4.3) 21 (5.9)
Seizure disorders 0(0.0) 20 (5.6)
CNS infectious disease (0.0) 2(0.6)
Other chronic disease 0 (0.0 3(0.8)
Hospital stay (days) 10.8+7.2 72157 2.87 .004
Sleep deprivation Yes 14 (60.9) 62 (17.3) 25.78 <.001
No 9(39.1) 297 (82.7)
Route of admission Emergency room/ ICU 20 (87.0) 193 (53.8) 9.66 .002
Outpatient unit/ Other clinics 3 (13.0) 166 (46.2)
Number of catheter 2.0+1.4 1.1+0.8 3.20 .004
Number of mechanical monitoring 1.5£0.8 0.9£1.0 3.47 .002
Use of sub-intensive care unit ~ Yes 16 (69.6) 155 (43.3) 6.03 .017
Operation/intervention Yes 2(8.7) 37 (10.3) 0.06 1.000

SD=standard deviation; BUN=blood urea nitrogen; NRS=the numeric rating scale; DM=diabetes mellitus; HTN=hypertension; CNS=central
nervous system; ICU=Intensive care unit.
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Table 4. Predictive Risk Factors of Delirium among Older Inpatients (N=382)
Predictors B SE Wald OR 95% CI p
Age (year) 0.15 0.04 14.57 1.16 1.07~1.25 <.001
Sleep deprivation ' 2.03 0.51 15.77 7.64 2.80~20.85 <.001
Number of catheters 0.82 0.22 14.30 227 1.48~3.46 <.001
Comorbidity of diabetes mellitus ' 1.08 0.52 4.37 2.95 1.07~8.14 .037

Nagelkerke R2=.375, Hosmer and Lameshow's Goodness of fit p=.138

SE=standard error; OR=odds ratio; Cl=confidence interval; 'Sleep deprivation: Non-sleep deprivation; Comorbidity of diabetes mellitus: Non-

diabetes mellitus; Reference.
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