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Objectives Several studies have delineated the relationship between hearing disturbances and
the prevalence or characteristics of psychotic symptoms; however, most of those studies fo-
cused on psychiatric patients and not general inpatients. Delirium has a high incidence among
general inpatients, and patients with delirium are easily affected by psychotic symptoms that
lead to irritable behaviors. This study examined the relationship between hearing disturbance
and psychotic symptoms among patients with delirium.

Methods At the Asan Medical Center in Seoul, South Korea, this study examined 27 inpatients
who had both delirium and hearing disturbances between January 1, 2009 and December 31,
2018, and 146 inpatients at the Asan Medical Center who had delirium but no hearing disturbanc-
es between July 1, 2018 and December 31, 2018. This study investigated whether the two groups
showed differences in the prevalence and characteristics of delirium symptoms, particularly psy-
chotic symptoms. In addition, the correlation between clinical characteristics of delirium and the rec-
ommended dosage of antipsychotics was analyzed in patients who had been diagnosed with de-
lirium and had hearing disturbances.

Results Compared to inpatients who only had delirium, those who had both delirium and hearing
disturbances had a significantly higher prevalence of hallucination and delusion.

Conclusion The prevalence of psychotic symptoms, such as hallucination and delusion, was
higher in patients who had both delirium and hearing disturbances, which is in line with the re-
sults from previous studies on psychiatric patients. Physicians should focus on improving com-
munication with such patients by employing non-verbal communication methods.
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Table 1. Korean Standard Classification of Disease-7 code for hearing disturbances

H83 Other diseases of inner ear
H83.0 Labyrinthitis
H83.1 Labyrinthine fistula
H83.2 Labyrinthine dysfunction
H83.3 Noise effects on inner ear*
H83.8 Other specified diseases of inner ear
H83.9 Disease of inner ear, unspecified
H?0 Conductive and sensorineural hearing loss*
H90.0 Conductive hearing loss, bilateral

H90.1 Conductive hearing loss, unilateral with unrestricted hearing on the contralateral side

H90.2 Conductive hearing loss, unspecified
H90.3 Sensorineural hearing loss, bilateral

H90.4 Sensorineural hearing loss, unilateral with unrestricted hearing on the contralateral side

H90.5 Sensorineural hearing loss, unspecified

H90.6 Mixed conductive and sensorineural hearing loss, bilateral

H90.7 Mixed conductive and sensorineural hearing loss, unilateral with unrestricted hearing on the contralateral side

H90.8 Mixed conductive and sensorineural hearing loss, unspecified

H?1 Other hearing loss*

H91.0 Ototoxic hearing loss

H?1.1 Presbycusis

H91.2 Sudden idiopathic hearing loss

H91.3 Deaf mutism, NEC

H91.8 Other specified hearing loss

H91.9 Hearing loss, unspecified

H93 Other disorders of ear, NEC

H93.0 Degenerative and vascular disorders of ear
H93.01 Transient ischemic deafness*
H93.09 Degenerative and vascular disorders of ear

H93.1 Tinnitus

H93.2 Other abnormal auditory perceptions
H93.20 Auditory recruitment
H93.21 Diplacusis
H93.22 Hyperacusis
H93.23 Temporary auditory threshold shift
H93.28 Other abnormal auditory perceptions

H93.3 Disorders of acoustic nerve*

H93.8 Other specified disorders of ear

H93.9 Disorder of ear, unspecified

H94 Other disorders of ear in diseases classified elsewhere

H?4.0 Acoustic neuritis in infectious and parasitic diseases classified elsewhere*

H94.8 Other specified disorders of ear in diseases classified elsewhere

Data from Korea Informative Classification Of Diseases (www .koicd.kr). * : Diseases included in study
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Table 2. Comparison between hearing disturbance group and no hearing disturbance group

Hearing disturbance (n=27) No hearing disturbance (n=14¢6) p-value

Demographic variables
Age (yn) 68.4+11.6 71.9+12.4 0.176*
Sex (male/female) 21/6 88/58 0.084t
Body weight (kg) 64.8+12.8 60.3+12.1 0.085*
Height (cm) 164.3+8.5 160.7+9.3 0.064*

Delirium characteristics
Dose of antipsychotics (mg)" 66.5+84.4 50.1+50.4 0.181*
Fluctuation of symptom severity 26 (96.3) 145 (99.3) 0.289+
Motor agitation 16 (59.3) 89 (61.0) 0.868f
Sleep-wake cycle disturbance 24 (88.9) 133 (91.1) 0.719%
Orientation (time/place/person) 1.3+1.2 1.5+1.3 0.495*
Language 23 (85.2) 138 (94.5) 0.096¢
Lability of affect 3(11.1) 5(3.4) 0.111¢
Delusions 8(29.6) 19 (13.0) 0.0421

Perceptions and hallucinations

Visual hallucination 12 (44.4) 49 (33.6) 0.277t
Auditory hallucination 3(11.1) 5(3.4) 0.111#
Auditory hallucinationt 6(22.2) 5(3.4) 0.0021s

Variables are presented as mean +SD or number (percentage). *
fistically significant p<0.05, " :
auditory hallucination

212

: Independent t-test, t: Chi-squared fest, * : Fisher's exact test, § : Sta-
Quetiapine equivalent dose of antipsychotics recommended by a psychiatrist, T Including non-verbal
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Table 3. Correlation between clinical characteristics of delirium
and recommended dosage of antipsychotics

T p-value
Fluctuation of symptom severity -0.124 0.483
Motor agitation 0.373 0.035*
Sleep-wake cycle disturbance 0.225 0.205
Orientationt 0.322 0.048*
Language 0.385 0.030*
Lability of affect 0.199 0.262
Delusions 0.287 0.105
Perceptions and hallucinations
Visual hallucination —0.147 0.407
Auditory hallucination 0.030 0.866
Auditory hallucinationt 0.228 0.198

= . Stafistically significant p<0.05, t: Number of impaired orien-
tation to time/place/person, *: Including non-verbal auditory
hallucination
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