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Abstract
Objective
In the treatment of patients with schizophrenia, pro re nata (PRN) drugs are commonly
prescribed for medical indications such as agitation, acute psychiatric symptoms,
insomnia, and anxiety. However, high-quality evidence supporting the use of PRN
medications is lacking, and these drugs are administered on the basis of clinical
experience and habits. Therefore, the actual use of psychotropic PRN drugs and its
influence on the patients’ outcomes need to be investigated.
Methods
This study included 205 patients who underwent inpatient treatment for schizophrenia.
We investigated the prescription of psychotropic drugs before admission and at discharge,
as well as the dosing frequency of PRN drugs during hospitalization. We also examined
the influence of psychotropic PRN drug use on hospitalization days, antipsychotic
polypharmacy, and readmission rates.
Results
Patients who used psychotropic PRN drugs during hospitalization had significantly
longer hospitalization days (p = 7.5 × 10-4) and significantly higher rates of antipsychotic
polypharmacy (p = 2.4 × 10-4) at discharge than those who did not use psychotropic PRN
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drugs. Moreover, a higher number of psychotropic PRN drugs used per day was
associated with higher readmission rates within 3 months of discharge (p = 4.4 × 10-3).
Conclusion
Psychotropic PRN drug use is associated with prolonged hospitalization, antipsychotic
polypharmacy, and increased readmission rates in inpatients with schizophrenia.
Therefore, psychiatric symptoms should be stabilized with regularly prescribed
medications without the extensive use of psychotropic PRN drugs. Moreover, a system
for monitoring and reexamining PRN drug use needs to be established.

Keywords: hospitalization, hospital readmission, polypharmacy, pro re nata,
psychotropic drugs, schizophrenia
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Introduction
In clinical practice in the field of psychiatry, pro re nata (PRN) drugs are commonly
prescribed for medical indications such as agitation, acute psychiatric symptoms,
insomnia, and anxiety [1-3]. PRN drugs are prescribed to 70%–90% of patients
hospitalized for mental illnesses [4,5].
Antipsychotic drugs are the mainstay of pharmacotherapy for schizophrenia. The
effectiveness of these drugs becomes evident at 2–4 weeks after their administration.
Partly because of this delay, PRN drugs may be needed for immediate effects in acutestage treatment. In situations requiring urgent action, such as during episodes of violence
and aggression, PRN medications may be beneficial because they can be used
immediately. However, the use of PRN drugs has associated risks. PRN drug use can
result in polypharmacy, high-dose prescriptions, and a rapid increase in medication doses
[6,7]. As polypharmacy leads to increased adverse events [8,9], it may be detrimental to
patients. Hence, warnings are issued against undirected administration of PRN drugs
[6,10]. In addition, the risk of overreliance on pharmacological treatment among healthcare providers has also been reported [11,12], leading to the avoidance of
nonpharmacological interventions and a reduction in nursing skills. PRN medications
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have also been reported to increase the risk of double drug administration, which
constitutes a medical malpractice [13, 14].
Despite the risks associated with PRN medications, these drugs are currently used at a
high frequency. However, high-quality evidence supporting the use of psychotropic PRN
medications is lacking, and these drugs are administered solely on the basis of clinical
experience and habits [11]. Therefore, the actual use of psychotropic PRN drugs needs to
be investigated and the influence of psychotropic PRN drug use on the patients’ treatment
and outcomes needs to be clarified. This study retrospectively investigated the
prescription of psychotropic PRN drugs and their actual use in hospitalized patients
undergoing treatment for schizophrenia, as well as the influence of psychotropic PRN
drug use on pharmacotherapy at discharge and on patient outcomes.

Methods
We investigated the medical records of 215 patients admitted to the Department of
Neuropsychiatry, Kitasato University East Hospital, between April 1, 2018, and March
31, 2020, for the treatment of schizophrenia. This study was approved by the Kitasato
University Hospital Ethics Committee (approval no. B20-170, date of approval:
September 23, 2020) and was conducted in accordance with the ethical standards of the
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Declaration of Helsinki. As this was a retrospective observational study using existing
medical information, signed informed consent was not obtained from the patients. We
excluded one patient who died and three patients with missing data. Six patients admitted
for maintenance electroconvulsive therapy were further excluded because they were
discharged without any additional therapeutic intervention during hospitalization. The
remaining 205 patients (84 men and 121 women; mean age, 44.87 ± 13.82 years) were
included in the analysis.

Data collection
We investigated the patients’ demographic data, hospitalization days, hospital
admission type (voluntary or involuntary), number of prior admissions to the psychiatric
department, regularly prescribed psychotropic drugs at discharge, psychotropic PRN
drugs prescribed before admission and at discharge, total number of psychotropic PRN
drugs used during hospitalization, presence or absence of seclusion and restraint during
hospitalization, and readmissions within 3 months of discharge.

Statistical analyses
We calculated the percentage of patients with psychotropic PRN prescriptions before
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admission and at discharge, as well as the percentage of patients who used psychotropic
PRN drugs at least once during hospitalization.
The patients were categorized into two groups based on whether they used
psychotropic PRN drugs at least once during hospitalization. We performed χ2 tests to
examine differences in the percentage of patients in the two groups according to sex,
psychotropic PRN prescription ratio before admission and at discharge, seclusion or
restraint during hospitalization, involuntary admission, and antipsychotic polypharmacy
at discharge. Antipsychotic polypharmacy was defined as the presence of two or more
antipsychotic prescriptions. The Mann–Whitney U-test was performed to assess age,
number of prior admissions to the psychiatric department, and hospitalization days.
Furthermore, the McNemar test was performed to analyze the psychotropic PRN
prescription ratio before admission and at discharge.
We calculated the number of psychotropic PRN drugs used per day by dividing the
total number of PRN drug doses by the number of hospitalization days (mean, 0.48 ±
0.73; range, 0–4.18). Logistic regression analysis was performed with readmissions
within 3 months after discharge as the dependent variable. In the logistic regression
analysis, 41 patients with unknown outcomes were excluded. Of the patients, 23 were
readmitted and 141 were not readmitted. Sex, age, number of prior admissions to the
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psychiatric department, hospitalization days, number of psychotropic PRN drugs used per
day, seclusion or restraint during hospitalization, and involuntary admission were set as
independent variables.
The significance level of 5% was set at 5.0 × 10-3 by Bonferroni correction for multiple
testing with 10 tests. The Statistical Package for the Social Sciences software (version
26.0; IBM SPSS Inc., Armonk, NY, USA) was used for statistical analyses.

Results
Demographic and clinical data
Table 1 presents the demographic and clinical data of the study patients. The patients
were divided into two groups according to whether they used psychotropic PRN drugs at
least once during hospitalization. Age, sex, number of prior admissions to the psychiatric
department, hospital admission type, and psychotropic PRN prescription ratio before
admission and at discharge were compared between the two groups. A total of 140
(68.3%) patients used psychotropic PRN drugs at least once during hospitalization. No
significant differences were found in age, number of prior admissions to the psychiatric
department, and hospital admission type between the two groups. The female ratio of
patients with psychotropic PRN drug use during hospitalization was significantly higher
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than that of patients without psychotropic PRN drug use during hospitalization (χ2[1] =
14.24, p = 1.6 × 10-4). The psychotropic PRN prescription ratio before admission in
patients with psychotropic PRN drug use during hospitalization was significantly higher
than that in patients without psychotropic PRN drug use during hospitalization (χ2[1] =
19.54, p = 9.8 × 10-6). Among the 205 patients, 80 (39.0%) were prescribed psychotropic
PRN drugs before admission and 138 (67.3%) at discharge. The psychotropic PRN
prescription ratio at discharge was significantly higher than that before admission (χ2[1]
= 38.68, p = 5.0 × 10-10).
Of the 140 patients who used psychotropic PRN drugs at least once during
hospitalization, 123 (87.9%) were prescribed psychotropic PRN drugs at discharge. In
contrast, of the 65 patients who did not use any psychotropic PRN drug during
hospitalization, 15 (23.1%) were prescribed psychotropic PRN drugs at discharge.

Comparison of patient outcomes according to psychotropic PRN drug use
Table 2 shows the results of the comparison of outcomes between patients who used
psychotropic PRN drugs during hospitalization and those who did not. The antipsychotic
polypharmacy ratio at discharge in the group that used psychotropic PRN drugs was 68
(48.6%), compared with 14 (21.5%) in the group that did not use psychotropic PRN drugs.
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In addition, the number of hospitalization days in the group that used psychotropic PRN
drugs was 88.29 ± 71.17, compared with 58.95 ± 46.86 in the group that did not use
psychotropic PRN drugs. Patients who used psychotropic PRN drugs were significantly
more likely to have antipsychotic polypharmacy at discharge (χ2[1] = 13.52, p = 2.4 × 104

) and had a longer hospital stay than those who did not use psychotropic PRN drugs (u

= 3218.00, p = 7.5 × 10-4). No significant difference in seclusion or restraint during
hospitalization was observed between the two groups. The results of the logistic
regression analysis are presented in Table 3. Readmission within 3 months after discharge
was associated with the number of psychotropic PRN drugs used per day (odds ratio,
2.140; 95% confidence interval, 1.268–3.611; p = 4.4 × 10-3).

Discussion
Prescription and actual use of psychotropic PRN drugs
This is the first study to investigate the actual use of psychotropic PRN medications in
inpatients with schizophrenia. Of the 205 inpatients with schizophrenia included in this
study, 140 (68.3%) used PRN drugs during hospitalization. We found that the percentage
of patients prescribed psychotropic PRN drugs at discharge increased to 67.3%, compared
with 39.0% of patients who were prescribed psychotropic PRN drugs before admission
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(Table 1). Psychotropic PRN drugs are highly likely to be administered to patients during
the first 4 days of hospitalization [4]. The prescription of psychotropic PRN drugs during
hospitalization may have increased as a means of calming patients with agitation and of
counteracting the behavioral disorders observed during the acute stage. The female ratio
of patients who used psychotropic PRN drugs during hospitalization was higher than that
of patients without psychotropic PRN drug use during hospitalization. Insomnia is more
common among women [15], and the use of psychotropic PRN drugs to improve
insomnia may be related to this result. In addition, since previous studies have shown that
PRN prescriptions for depression are more prevalent in women [16], it is possible that a
similar trend may exist in schizophrenia. The results of our study do not provide adequate
insight into the reasons for sex differences in PRN use. Therefore, further research on sex
differences in PRN use is needed.
The psychotropic PRN prescription ratio before admission in patients with psychotropic
PRN drug use during hospitalization was higher than that in patients without psychotropic
PRN drug use during hospitalization (Table 1). This result suggests that PRN drugs
prescribed before admission are more likely to be continued after hospitalization. In
addition, 87.9% of patients who used psychotropic PRN drugs during hospitalization
received psychotropic PRN prescriptions at discharge. This finding suggests that most of
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the psychotropic PRN drugs prescribed during hospitalization were continued at
discharge. Moreover, 23.1% of patients who did not use psychotropic PRN drugs during
hospitalization were prescribed PRN drugs at discharge (Table 1). These results suggest
that PRN drug prescriptions may be made automatically without considering the patients’
preference or how the drug is actually used.
Although the treatment guidelines for schizophrenia in various countries mention the
use of PRN drugs to manage excitement/agitation and behavioral disorders during the
acute stage, they do not mention the long-term use of PRN drugs [17-22]. In contrast, the
guidelines

for

schizophrenia

published

by

the

British

Association

for

Psychopharmacology [23] recommend periodically reexamining the clinical indications,
dosing frequency, doses, therapeutic effects, and adverse events. The guidelines on
violence and aggression [24] discuss long-term PRN drug prescriptions and recommend
not automatically prescribing PRN drugs on admission. Furthermore, they suggested that
PRN drug use should be reexamined weekly; if PRN drugs were not used after the
previous reexamination, discontinuation should be considered.
Despite these recommendations, the results of this study suggest that health-care
providers were unable to regularly examine the psychotropic PRN prescriptions during
hospitalization, thus allowing the longer administration of PRN drugs. Therefore,
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appropriate prescriptions and use of psychotropic PRN drugs should be closely monitored
by periodically evaluating the patients’ conditions after admission and adjusting the
medications accordingly.

Influence of psychotropic PRN drug use on patient outcomes
Among patients with schizophrenia who underwent inpatient treatment in Japan, 57.1%
received monotherapy with an antipsychotic drug at discharge [25]. In our study, 40.0%
of the patients received polypharmacy of antipsychotic drugs at discharge and 60.0%
received monotherapy with an antipsychotic drug at discharge. This result suggests that
the antipsychotic prescription status of our study patients was similar to that reported in
previous Japanese studies. Antipsychotic polypharmacy at discharge was observed in
48.6% of patients who used psychotropic PRN drugs at least once during hospitalization,
compared with 21.5% of patients who did not use such medications (Table 2). This result
suggests that psychotropic PRN drug use may be involved in antipsychotic polypharmacy.
Previous studies in Japan have also suggested that psychotropic PRN prescriptions affect
polypharmacy [16].
Furthermore, our study showed that a higher number of psychotropic PRN drugs used
per day was associated with higher readmission rates within 3 months of discharge (Table
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3), and that patients who used psychotropic PRN drugs had a significantly longer hospital
stay than those who did not use such drugs (Table 2). A previous study has shown that
patients with schizophrenia have high readmission rates: 13.4% within 1 month of
discharge, 38.9% within 1 year of discharge, and 64.1% within 4 years of discharge [26].
Patients in whom the expected treatment reaction or remission goal was not achieved at
discharge had approximately twice as high recurrence rates [27]. The results of these
studies and those of the present study suggest that patients who use psychotropic PRN
drugs take a longer time to recover from psychiatric symptoms and show an insufficient
response to treatment even at discharge. For the maintenance treatment of schizophrenia,
intermittent drug administration has a higher risk of recurrence and readmission than
continuous administration [28]. Many guidelines and algorithms do not recommend
intermittent drug administration [29]. Merely performing symptomatic treatment with
PRN drugs during periods of symptom aggravation may increase the risk of recurrence
and readmission. Therefore, drug therapy adjustment aimed at stabilizing psychiatric
symptoms with regular prescriptions seems to be crucial whenever possible.

Considerations in psychotropic PRN drug use
This study suggests that although psychotropic PRN drug use does not improve
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outcomes in inpatients with schizophrenia, PRN drug prescriptions tend to increase at
discharge. Therefore, precise guidelines for the use of psychotropic PRN medications are
required [4,10]. Educational programs focusing on guidelines for pharmacotherapy of
schizophrenia have enhanced the clinical knowledge of psychiatrists [30]. Although no
established evidence on PRN drug use exists, organizing the content of guidelines on PRN
treatment in various countries, establishing precise guidelines, and raising public
awareness through educational programs may help in the appropriate prescription of PRN
drugs.
Therapists must not merely encourage patients to use PRN drugs for acute psychiatric
symptoms; rather, they should consider using nonpharmacological psychological
interventions. Psychological interventions are potential alternatives to PRN drug therapy
[31,32]. Even when managing patients with agitation, initially using verbal interventions
is preferable before drug therapy. Moreover, increasing the patient’s willingness to be
assisted through trust building with the therapist can help prevent subsequent episodes of
excitement and agitation [33]. However, few psychological interventions have been used
as alternatives to psychotropic PRN drugs [34]. Some studies have shown that reducing
the dose of PRN drugs and attempting to discontinue and replace them with psychological
interventions can reduce the patients’ violence and aggression, as well as the need for
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movement or activity restrictions [35-37]. Because patients are often concerned that the
long-term use of PRN drugs may inhibit other efforts to cope with psychiatric symptoms
or eventually lead to dependence, they need more detailed knowledge about PRN drugs
[38]. Therefore, therapists are encouraged to consider that the evidence on PRN drugs is
insufficient thus far and to share the decision-making process about psychotropic PRN
drug use with patients by discussing possible alternative methods, including
psychological interventions [39].
When prescribing psychotropic PRN drugs, therapists should exercise caution to avoid
polypharmacy. Decisions about the use of PRN drugs are based on a complex process that
includes the patient’s preferences and the views of other professionals. Thus, a system
that adequately monitors the process leading to PRN drug use, periodically reviews the
prescription and use of PRN drugs, and thoroughly considers the need for adjustments to
regularly prescribed medications is needed [14, 40]. The findings of our study suggest the
possibility that PRN drugs have continued to be prescribed without any specific aim or
periodic monitoring. Therefore, it is necessary to formulate and adopt a system for
periodic reexamination of patients taking PRN drugs while clarifying the process leading
to PRN drug use during hospitalization for the treatment of acute-stage schizophrenia.
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Limitations
One limitation of this study was that the analysis was performed without direct
assessment of symptom severity. Another limitation was that drug therapy and adherence
after discharge were not evaluated, which could have affected the readmission rates.
Additionally, as the number of patients in this study was small, additional data collection
and verification are required. As this study was a retrospective analysis conducted at a
single facility in Japan, the results may not be generalizable to all patients with
schizophrenia. Therefore, the differences in the use of PRN drugs among different
institutions and countries should be examined in the future. Furthermore, this study did
not investigate the type or dosage of the PRN drugs used; hence, future studies collecting
and analyzing these data are needed to identify the influence of PRN drugs on the
treatment of patients with schizophrenia.

Conclusion
Our findings suggest that psychotropic PRN drug use is associated with antipsychotic
polypharmacy, prolonged hospitalization, and increased readmission rates in inpatients
with schizophrenia. Thus, psychiatric symptoms should be stabilized with regularly
prescribed medications without the extensive use of psychotropic PRN drugs. Moreover,
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a system for monitoring and reexamining PRN drug use needs to be established.
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Table 1. Demographic and clinical data
With psychotropic PRN

Without psychotropic PRN

drug use during

drug use during

hospitalization (n = 140)

hospitalization (n = 65)

Age (years, mean ± SD)

44.44 ± 14.06

Sex (female ratio; n, %)

95 (67.9%)

All (n = 205)

p-Value

45.78 ± 13.35

44.87 ± 13.82

0.71

26 (40.0%)

59.0%

a

Number of prior admissions to the psychiatric department

1.6 × 10-4
0.05

3.98 ± 4.87

2.83 ± 3.79

3.61 ± 4.58

Hospital admission type (involuntary admission; n, %)

102 (72.9%)

51 (78.5%)

74.6%

Psychotropic PRN prescription ratio before admission (n, %)

69 (49.3%)

11 (16.9%)

80 (39.0%)

a

Psychotropic PRN prescription ratio at discharge (n, %)

123 (87.9%)

15 (23.1%)

138 (67.3%)

a

(mean ± SD)
0.39
9.8 × 10-6

3.5 × 10-20

As the level of significance of p < 5.0 × 10-3 was within the 5% significance level based on Bonferroni correction, it was considered in the multiplicity of tests.
a

p < 0.05 after Bonferroni correction.

PRN, pro re nata; SD, standard deviation

2

Table 2. Comparison of patient outcomes according to PRN drug use
With PRN drug use
Without PRN drug use during
during hospitalization (n

All (n = 205)

p-Value

0.44

hospitalization (n = 65)
= 140)
Seclusion or restraint during hospitalization (n, %)

63 (45.0)

33 (50.8)

96 (46.8)

Polypharmacy of antipsychotic drugs prescribed at discharge (n, %)

68 (48.6)

14 (21.5)

40.0

a

88.29 ± 71.17

58.95 ± 46.86

78.99 ± 65.78

a

Hospitalization days (mean ± SD)

As the level of significance of p < 5.0 × 10-3 was within the 5% significance level based on Bonferroni correction, it was considered in the multiplicity of tests.
a

p < 0.05 after Bonferroni correction.

PRN, pro re nata; SD, standard deviation

2.4 × 10-4
7.5 × 10-4

3

Table 3. Factors related to readmission
95% CI
Odds ratio

p-Value
Lower limit

Upper limit

Readmission within 3 months after discharge
Sex (female)

0.987

0.375

2.596

0.98

Age

1.024

0.988

1.061

0.19

Number of prior admissions to the psychiatric department

0.928

0.814

1.057

0.26

Hospitalization days

1.001

0.994

1.008

0.73

Number of PRN drugs used per day for psychiatric symptoms

2.140

1.268

3.611

Seclusion or restraint during admission

1.507

0.488

4.649

0.48

Involuntary admission

1.068

0.322

3.542

0.92

a

4.4 × 10-3

As the level of significance of p < 5.0 × 10-3 was within the 5% significance level based on Bonferroni correction, it was considered in the multiplicity of
tests.
a

p < 0.05 after Bonferroni correction.

CI, confidence interval; PRN, pro re nata
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