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Abstract
Aim: Psychiatric disturbances are the major adverse effects of corticosteroids. There 
are no consistent conclusions regarding changes in steroid dosage and the incidence 
of psychiatric conditions, due in part to the lack of consistent evaluation criteria. The 
purpose of this research was to determine the incidence and dose- dependency of 
psychiatric conditions as assessed by trained psychiatrists.
Methods: A retrospective chart review was conducted at a university hospital in 
Japan. We identified inpatients receiving oral prednisolone treatment, who were re-
ferred to the consultation- liaison psychiatry team from April 2015 to March 2018. 
Patients were divided into high- dose (≥0.5 mg/kg/day) and low- dose (<0.5 mg/kg/
day) groups. We investigated the associations between steroid dosage and incidence 
of psychiatric conditions.
Results: A total of 93 patients (35 in the high- dose group, 58 in the low- dose group) 
were included. Various psychiatric conditions, such as insomnia, delirium, depression, 
and psychosis, occurred during steroid therapy. The most common condition was 
insomnia (72%). We observed no significant differences in the patient background 
characteristics and the incidence of most psychiatric conditions between the high- 
dose and low- dose groups. However, there were more patients with delirium in the 
low- dose group than in the high- dose group.
Conclusions: Based on the accurate assessment of psychiatric conditions by psychia-
trists, our analysis suggests that, among inpatients referred to a consultation- liaison 
psychiatry team, the incidence of psychiatric conditions, with the exception of de-
lirium, is independent of the dose of oral prednisolone.
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1  | INTRODUC TION

Corticosteroids are one among the most widely used medications 
in the world. However, they are known to have multiple adverse 
effects.1 Of these, neuropsychiatric adverse effects are clinically 
important, and include insomnia,2 emotional lability, mania, depres-
sion, psychosis, delirium, confusion, and cognitive impairments.3- 5 
The cooccurrence of psychiatric conditions might interfere with the 
patient's treatment plans. The management of the psychiatric condi-
tions includes withdrawal or tapering of dose of corticosteroids.6 In 
cases where the corticosteroid dose cannot be reduced or the ther-
apy cannot be discontinued, the administration of psychiatric med-
ications should be considered.7 In addition to difficulties in medical 
management, stigmas toward psychiatric conditions often prevent 
patients from obtaining access to proper treatment.8

The incidence of psychiatric conditions after steroid use is re-
ported to range from 2% to 60%.9 The relationship between corti-
costeroid therapy and psychiatric conditions has been assessed in 
patients with specific diseases, such as systemic lupus erythemato-
sus and multiple sclerosis,10,11 and the incidence of psychiatric con-
ditions have mostly been reported from the secondary analyses of 
clinical trials. In a study of patients with lupus nephritis, 32% of the 
prednisolone- treated group developed severe psychosis, whereas 
only 3.8% of the patients who did not receive prednisolone devel-
oped severe psychosis.12

Evidence regarding the association between corticosteroid dos-
age and the type of psychiatric condition is also inconsistent. Some 
studies do not show a clear relationship.6,13 However, a study by the 
Boston Collaborative Drug Surveillance Program reported an 18.4% 
incidence of acute psychosis in the group of participants under pred-
nisolone treatment at a dose of more than 80 mg/day, while an in-
cidence of 1.3% was seen in the group taking less than 40 mg/day, 
suggesting that there is an association between the daily dose and 
onset of psychosis.14 Moreover, Newcomer et al demonstrated that 
a high dose of corticosteroid therapy leads to impairment in declar-
ative memory.15

Such inconsistencies in the incidence and dose- dependent ef-
fects on psychiatric conditions might reflect the various clinical 
presentations of the conditions. In addition, various psychiatric con-
ditions have been lumped together under the term steroid psychosis 
whether or not a patient has psychosis.16 Therefore, studies based 
on the assessments by trained psychiatrists are necessary to accu-
rately describe the characteristics of steroid- associated psychiatric 
conditions.

General hospital consultation- liaison psychiatry (CLP) services 
have grown rapidly in recent years. Thus, psychiatric conditions 
during and after corticosteroid therapy can be precisely evaluated 
by psychiatrists or clinical psychologists.17 However, there are few 
clinical studies on the psychiatric conditions after steroid use based 
on neuropsychiatric evaluations conducted by experts.18

The aim of this study was to identify the clinical characteristics 
of patients on corticosteroids who present with psychiatric condi-
tions. We used the CLP team database and patient charts to collect 

information about the patients, including their mental status as as-
sessed by psychiatrists.

2  | METHODS

This study was conducted at the Department of Neuropsychiatry 
at the University of Tokyo Hospital in Japan. The protocol for this 
research project has been approved by a suitably constituted Ethics 
Committee of the institution and it conforms to the provisions of 
the Declaration of Helsinki. Committee of The University of Tokyo 
Hospital, Approval No. 3349- 13. An opt- out policy was applied for 
collecting and analyzing data with patients’ anonymity preserved.

The information of all patients who are referred to the CLP team, 
including age, sex, and past medical history, is recorded in our case 
information database. Using this database, we retrieved the data 
of inpatients referred to the CLP team from April 2015 to March 
2018, during treatment with corticosteroids. Patients who were 
referred for psychiatric evaluation to determine their eligibility for 
transplantation were excluded. In this study, we analyzed patients 
who received oral prednisolone. However, patients receiving other 
corticosteroids in addition to oral prednisolone, and those who had 
already finished treatment with oral prednisolone before the consul-
tation were excluded from the analysis.

We retrospectively reviewed the patient charts and collected 
the following data: demographics, mental status as assessed by psy-
chiatrists, past psychiatric history, and corticosteroid dose at the 
time of consultation. A single patient might have been diagnosed 
with multiple conditions at the same time.

2.1 | Statistical analysis

In order to assess the associations between prednisolone dose and 
psychiatric conditions, we compared the incidence of reported psy-
chiatric conditions and patient backgrounds between high- dose 
(≥0.5 mg/kg/day) and low- dose (<0.5 mg/kg/day) groups.19,20

We used Student's t test to compare the averages of continuous 
variables and chi- squared tests to compare the proportions of cate-
gorical variables between the groups. We also performed a sensitiv-
ity analysis by excluding the patients with past history of psychiatric 
disorders. The threshold for significance was P <.05.

3  | RESULTS

3.1 | Demographic characteristics of patients

In all, 2175 patients were referred to the CLP team during the study 
period. Of these, 175 patients were on corticosteroids during their 
hospitalization by the time of consultation. Twenty- one patients 
who were referred for transplantation eligibility, 48 patients who 
did not receive oral prednisolone, 6 patients with combined use of 
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oral prednisolone and other corticosteroids, and 7 patients who had 
already finished treatment with oral prednisolone were excluded. 
Finally, 93 patients were included for analysis. Of these, 54.8% of the 
patients were above 65 years of age, 61.3% were women, and 25.8% 
had a past history of psychiatric disorders. The average age at the 
time of consultation was 62.5 years (standard deviation, 17.8 years).

3.2 | Associations between mental status and 
prednisolone exposure

Characteristics of all 93 oral prednisolone recipients and compari-
sons between the high- dose group (n = 35) and the low- dose group 
(n = 58) are presented in Table 1. We identified 67 cases of insomnia 
(high- dose: 26, low- dose: 41, P =.708), 25 cases of delirium (high- 
dose: 5, low- dose: 20, P =.033), 15 cases of depression (high- dose: 
7, low- dose: 8, P =.430), 14 cases of agitation (high- dose: 4, low- 
dose: 10, P =.448), and 9 cases of cognitive impairment (high- dose: 
3, low- dose: 6, P =.779). Four patients (high- dose: 3, low- dose: 1, 
P =.115) were diagnosed with steroid- induced psychosis, based on 
the Diagnostic and Statistical Manual of Mental Disorders (5th edition) 
criteria of corticosteroid- induced psychotic disorder or bipolar and 
related disorders.

There was no significant difference in the background charac-
teristics of patients with delirium between the two groups (Table 2). 
Furthermore, the distribution of each condition was consistent 
across the 3 years, as shown in Table 3. The results of the sensitivity 
analysis, excluding the patients with past history of psychiatric dis-
orders, are presented in Table S1. The results remained similar to the 
main analysis.

4  | DISCUSSION

This study investigated the incidence of psychiatric conditions in 
patients receiving oral corticosteroid therapy at different doses. In 

this study, we identified 93 patients treated with steroids who de-
veloped various psychiatric conditions such as insomnia, delirium, 
depression, and psychosis. The most common condition was insom-
nia. There were no significant differences in the patient background 
characteristics (age, sex, past medical history of psychiatric condi-
tions) between the high- dose and low- dose groups. Additionally, the 
incidences of psychiatric conditions in both groups were mostly simi-
lar. However, there were more patients with delirium in the low- dose 
group than in the high- dose group.

The psychiatric conditions shown in this study may be influenced 
by underlying diseases, such as neurological diseases or preexisting 
psychiatric conditions. Patients with physical diseases that may pres-
ent psychiatric symptoms are likely to have a prior psychiatric consul-
tation. Therefore, we performed a sensitivity analysis by excluding 
the patients with a history of psychiatric consultation. Nevertheless, 
we found that the findings did not change significantly.

Previous studies have shown mixed results on psychiatric con-
ditions after steroid use, due in part to the difficulty in the assess-
ment of the complicated mental status. In the present study, using 
the assessments and diagnoses made by psychiatrists in the CLP 
team, we reviewed all patients, who presented with psychiatric 
conditions during treatment with oral prednisolone. We found that 
patients on a low oral dose of prednisolone had a higher incidence 

All
(N = 93)

High- dose 
(N = 35)

Low- dose 
(N = 58)

P- valuen (%) n (%) n (%)

Age (≥65 years) 51 (54.8) 17 (48.6) 34 (58.6) .345

Females 57 (61.3) 18 (51.4) 39 (67.2) .129

Psychiatric history 24 (25.8) 9 (25.7) 15 (25.9) .987

Condition

Insomnia 67 (72.0) 26 (74.3) 41 (70.7) .708

Delirium 25 (26.9) 5 (14.3) 20 (34.5) .033*

Depression 15 (16.1) 7 (20.0) 8 (13.8) .430

Agitation 14 (15.1) 4 (11.4) 10 (17.2) .448

Cognitive impairment 9 (9.7) 3 (8.6) 6 (10.3) .779

Steroid- induced psychosis 4 (4.3) 3 (8.6) 1 (1.7) .115

*P- value <.05.

TA B L E  1   Patient background 
characteristics and conditions by dose of 
oral prednisolone

TA B L E  2   Background characteristics of patients with delirium 
by dose of prednisolone

High- dose
(N = 5)

Low- dose
(N = 22) P- value

Age in years 69.4 (20.4) 73.3 (15.3) .636

Weight in kg 55.6 (8.3) 50.5 (12.8) .404

Females 1 (20.0) 11 (50.0) .223

Psychiatric 
history

0 0

Note: Data are shown as mean (standard deviation: age and weight) or n 
(%: females).
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of delirium than did patients on a high oral dose. This suggests that 
the CLP team should consider even low- dose steroid users to be at 
risk for delirium. This result differs from previous studies suggest-
ing that there is no difference in conditions based on the dose.6 The 
difference in results might be explained by several reasons. First, 
some of the patient background characteristics might not have 
been considered in previous studies. In the present study, we con-
firmed no difference in the age, sex, and weight between the two 
groups; however, other physical characteristics of the patients, such 
as immobility, reduced oral intake, and cognitive status, might have 
influenced the susceptibility to delirium.21 Second, the doctors and 
nurses might have been more inclined to request a consultation by 
the CLP team for patients who were on a higher dose of predniso-
lone than for patients on a lower dose. In patients on a higher dose 
of prednisolone, the inpatient ward staffs were more likely to refer 
the patient to the CLP team upon observing even a slight change 
in mental status. Third, since steroid use is a recognized risk factor 
for delirium, the physicians might have avoided using high doses of 
prednisolone in the patients having high risk for delirium.

There are several limitations in this study. First, patients in this 
study were limited to those who were referred to the consultation- 
liaison team of the psychiatry department. The threshold of referral 
to the CLP team might depend on the department mainly in charge 
of the patient. Second, this study was performed at a university hos-
pital, and the patients may have had a complicated physical status. 
Third, as an observational study, this study cannot identify the cau-
sality between corticosteroid treatment and the onset of psychiatric 
conditions. The psychiatric disturbances of the patients cannot be 
clearly and solely attributed to corticosteroid use. Fourth, we could 
not accurately evaluate the duration of steroid therapy or cumula-
tive steroid amount. These might have affected the psychiatric con-
ditions. Finally, diagnoses in our study were made by the attending 
psychiatrists based on their clinical assessments. Further prospec-
tive studies based on prespecified scales or checklists would be im-
perative to confirm our findings.

5  | CONCLUSIONS

In summary, we performed a retrospective observational study of 
patients with psychiatric conditions after oral prednisolone treat-
ment for physical diseases. There were no significant differences in 
the background characteristics or psychiatric conditions of patients 
receiving high- dose or low- dose oral prednisolone, with the excep-
tion of delirium: delirium was more common in the low- dose group 
than in the high- dose group.
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2015 2016 2017

High- dose Low- dose High- dose Low- dose High- dose Low- dose

(N = 14) (N = 19) (N = 12) (N = 19) (N = 9) (N = 20)

n n n n n n

Condition

Insomnia 12 14 9 14 5 13

Delirium 3 6 0 4 2 10

Depression 2 4 3 1 2 3

Agitation 2 3 2 3 0 4

Cognitive 
impairment

1 3 2 1 0 2

Steroid- induced
Psychosis

0 0 2 1 1 0

TA B L E  3   Patient psychiatric conditions 
by year
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