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Objective: We aimed to estimate risk of recurrent overdose associated with psychosocial
assessment by psychiatrists during hospitalization for nonfatal overdose and prescribing patterns
of psychotropic medications after discharge.

Methods: A retrospective cohort study was conducted using a nationwide claims database
in Japan. We classified patients aged 19-64 years hospitalized for nonfatal overdose between
October 2012 and September 2013 into two cohorts: 1) those who had consulted a psychiatrist
prior to overdose (n=6,790) and 2) those who had not (n=4,950). All patients were followed up
from 90 days before overdose until 365 days after discharge.

Results: Overall, 15.3% of patients with recent psychiatric treatment had a recurrent overdose
within 365 days, compared with 6.0% of those without psychiatric treatment. Psychosocial
assessment during hospital admission had no significant effect on subsequent overdose, irrespec-
tive of treatment by psychiatrists before overdose. There was a dose—response relationship for
the association of benzodiazepine prescription after overdose with subsequent overdose in either
cohort, even after accounting for average daily dosage of benzodiazepines before overdose and
other confounders. In patients with recent psychiatric treatment, the cumulative proportion of
recurrent overdose at 365 days was 27.7% for patients receiving excessive dosages of benzo-
diazepines, 22.0% for those receiving high dosages, 15.3% for those receiving normal dosages,
and 7.6% for those receiving no benzodiazepines. In patients without psychiatric treatment,
the cumulative proportion of recurrent overdose at 365 days was 24.3% for patients receiving
excessive dosages of benzodiazepines, 18.0% for those receiving high dosages, 9.0% for those
receiving normal dosages, and 4.1% for those receiving no benzodiazepines.

Conclusion: Lower dose of benzodiazepines after overdose is associated with lower risk of
subsequent overdose.

Keywords: drug poisoning, self-harm, suicide attempt, repeater, consultation—liaison service,
administrative database

Introduction
Admission for nonfatal overdose is a good opportunity to identify and refer patients
who are at risk of suicide or drug abuse.' Clinical practice guidelines recommend
that a psychosocial assessment, including an evaluation of risk factors for current
and subsequent self-harm, be offered to all patients admitted for self-harm, many of
whom have overdosed themselves.?* Psychiatrists and/or mental health nurses typi-
cally perform these assessments.*

However, the potential benefits of these psychosocial assessments in real-world
settings for patients admitted due to overdose are unknown. Some studies found a
protective effect of psychosocial assessment on recurrent self-harm,> ! but others failed
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to show an association.!'!* These inconsistent results may be
due to the failure to evaluate effect modification by treatment
by psychiatrists before overdose.

In addition, to date, little research has focused on the effect
of prescribing patterns after nonfatal overdose on recurrent over-
dose.! Psychotropic medications are one of the most frequently
ingested substances for overdose, whereas opioid medications
are rarely ingested in Japan.'*'® Among psychotropic medica-
tions, previous studies have suggested that daily dosage of
benzodiazepine increased the risk of incident overdose.'>!
However, this association between prescribing patterns of psy-
chotropic medications and recurrent overdose is unknown.

Therefore, we aimed to estimate the risk of recurrent
overdose associated with psychosocial assessment by
psychiatrists during hospitalization for nonfatal overdose
and prescribing patterns of psychotropic medications after
discharge, using two cohorts of patients in Japan stratified
by treatment by psychiatrists before overdose. We also deter-
mined the effect of psychosocial assessment on the continuity
of post-discharge psychiatric care. We hypothesized that
psychosocial assessment during hospitalization for overdose
would have a greater benefit in patients not treated by psy-
chiatrists before admission than in those treated.

Methods

Data source

We conducted a 1-year cohort study using the National
Database of Health Insurance Claim Information and
Specified Medical Checkups (NDB). The study design and
sample characteristics have been described elsewhere.'®
The NDB includes all claims submitted electronically from
99% of hospitals in Japan,'® a country with a population of
126 million.?* The NDB captures almost all patients who
received medical care services under the universal health
insurance system.?! The claims include clinical and procedural
information such as a patient identification number (generated
from the insurance identification number, birth date, and sex),
an institution identification number, sex, age, date of admis-
sion, date of discharge, drug codes, procedural codes, and
diagnosis codes. Our study was reviewed and approved by
the institutional review board at the Institute for Health Eco-
nomics and Policy (H26-002). The ethical guideline in Japan
(Ethical Guidelines for Medical and Health Research Involv-
ing Human Subjects) waives the requirement for informed
consent when researchers use only anonymous data.

Patient selection
We included all overdose episodes among 19- to 64-year-old
patients who were admitted to a Japanese medical facility

between October 2012 and September 2013. Overdose was
defined as a definitive diagnosis of drug poisoning at hospital
admission (T360-T509 in the International Classification of
Diseases [ICD]-10 codes). Although we intended to focus on
intentional overdose rather than unintentional overdose, we
included all types of overdose (ie, intentional, unintentional,
and undetermined intent) as in previous studies.?>** This was
done for several reasons. First, the delineation of the intention
behind overdose is often difficult and overlaps substantially.?
Second, the number of admissions for intentional overdose
is much higher than that for unintentional overdose with
the exception of children and elderly population.?® Third,
data on external causes (ICD-10 codes: V01-Y98) were not
recorded in the NDB.

To increase the likelihood that the overdose was inten-
tional, we excluded patients who were diagnosed with
overdose after hospital admissions as well as patients
aged >64 years. We also excluded patients aged <19 years
because adolescents are less likely to overdose on prescrip-
tion drugs than adults. The initial episodes between October
2012 and September 2013 were defined as the “index
episode”. An overdose episode was defined as the period from
the date of admission for overdose to the date of discharge
to home or the occurrence of in-hospital death. To maximize
the homogeneity of suicidal risk between patients with and
without psychosocial assessment, we excluded patients who
were admitted to psychiatric wards, including 1) those who
were transferred from the hospitals where overdose was
treated to other psychiatric hospitals; 2) those who were
treated for overdose in intensive care units/general wards,
then transferred to psychiatric wards in the same medical
facility, and discharged home without transfer to other psy-
chiatric hospitals; and 3) those who were treated for overdose
in psychiatric wards, then received treatment from psychia-
trists in the same units, and discharged home. Patients who
survived the index episodes were followed up from 90 days
before the admission date until 365 days after the discharge
date of the index episode. We created two study cohorts:
one included patients who were treated by a psychiatrist
at least once before the index episode (psychiatrist cohort)
and the other included patients who were not treated by a
psychiatrist before the index episode (no-psychiatrist cohort).
The look-back period of 90 days was defined according to
a previous study. '

Outcomes

The primary outcome was time to recurrent overdose within
365 days after the discharge date for the index episode. The
subsequent overdose admission to an inpatient or outpatient
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facility was defined as the “recurrent episode”. Overdose
admissions that occurred within 1 day after the discharge
date were excluded to avoid counting inter-hospital
transfers. Time zero was the date of discharge, and obser-
vations were censored at in-hospital death or the end of the
follow-up period.

The secondary outcome was time to termination of con-
tinuous psychiatric care within 365 days after the discharge
date for the index episode. Initiation of psychiatric care
after overdose was defined as treatment by a psychiatrist
within 28 days after the discharge date. The continuity of
psychiatric care was defined as psychiatric care at least once
every 28 days. To account for holidays, up to a 14-day delay
between two consecutive visits was considered continuous
psychiatric care. The time to psychiatric care discontinuation
was the date of the last visit plus 28 days among patients
who initiated and discontinued psychiatric care. The time
to psychiatric care discontinuation was set to 1 day among
patients who did not initiate psychiatric care. Time zero
was the date of discharge, and observations were censored
at recurrent overdose, in-hospital death, or the end of the
follow-up period.

Primary time-invariant and time-varying

variables
Psychosocial assessment conducted by psychiatrists during
the index episode was the primary time-invariant variable.
The psychosocial assessment group included patients who
were treated for overdose in intensive care units or general
wards, then received treatments from psychiatrists in the
same units, and were discharged home without transfer to
psychiatric wards in the same or other hospitals. Psychiatrists
were supposed to carry out a comprehensive assessment of
the needs and risk and arrange discharge care for patients with
overdose. The no-psychosocial assessment group included
patients who were treated for overdose in intensive care units
or general wards, then received no treatments from psychia-
trists during the index episode, and were discharged home.
Usage, including daily dosage, of psychotropic medica-
tions after the index episode was analyzed as time-varying
variables. We identified all prescriptions for 97 psychotro-
pic medications, including benzodiazepines, barbiturates,
antidepressants, antipsychotics, and stabilizers (Table S1).
Daily dosages for benzodiazepines, antidepressants, and
antipsychotics were calculated using established conver-
sion tables.?® Daily benzodiazepine dosage, expressed in
diazepam equivalents, was categorized as none (0 mg),
normal (>0 to =15 mg), high (>15 to =30 mg), and exces-
sive (>30 mg). Daily antidepressant dosage, expressed in

imipramine equivalents, was categorized as none (0 mg),
normal (>0 to =300 mg), and high (>300 mg). Daily antip-
sychotic dosage, expressed in chlorpromazine equivalents,
was categorized as none (0 mg), normal (>0 to =450 mg),
and high (>450 mg). These daily dosage categorizations
were based on the package inserts and previous studies.!*>?’
The cutoff values of normal/high dosage were defined by
the maximum recommended daily dosage in the package
inserts. The cutoff value of high/excessive dosage for ben-
zodiazepines was defined by the twofold greater value of the
maximum recommended daily dosage in the package inserts.
Daily dosage was set to none from the first day after the
discharge date of the index episode until the date of the first
prescription for psychotropic medications after the overdose.
To account for the delay incurred by refilling, we allowed a
7-day grace period between two consecutive prescriptions
(eg, between “the date of first prescription plus number of
days supplied” and “the date of the second prescription”).
Daily prescription status for barbiturates and stabilizers was
also assessed in the same manner.

Other variables

We obtained demographic (age and sex), clinical (number
of chronic conditions and diagnostic history of borderline
personality disorder, substance use disorders, and overdose),
and procedural (psychotropic prescriptions before index
episode and length of stay) variables before and during the
index episode. These variables are listed in Table S2 and
were selected as potential confounders according to evidence
from previous studies.!*>** To assess the number of chronic
conditions, we identified diagnostic history of 17 chronic
conditions, such as myocardial infarction, congestive heart
failure, and peripheral vascular disease, defined in the Charl-
son’s comorbidity index.”® We also identified diagnostic
history of borderline personality disorder (ICD-10 code:
F603), substance use disorders (ICD-10 codes: F10-F16
and F18-F19), and overdose (ICD-10 codes: T360-T509).
We obtained data on average daily dosage of psychotropic
medications within 60 days before the index episode and the
length of stay during the index episode.

Statistical analyses

All analyses were conducted separately for the psychiatrist
cohort and the no-psychiatrist cohort, according to the hypoth-
esis that psychosocial assessment during hospital admission
might have a different benefit depending on the treatment by
psychiatrists before overdose. Descriptive statistics were calcu-
lated for the basic demographic, clinical, and procedural vari-
ables. Average daily dosage and prescription of psychotropic
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medications were described for the following three periods as
in the previous study:' 60 days before the admission date of
the index episode, days 31-90 after the discharge date of the
index episode, and days 91-365 after the discharge date of the
index episode. Kaplan—Meier event curves with 95% confi-
dence intervals (CIs) for the primary and secondary outcomes
were constructed by treatment patterns before and after dis-
charge. Risk differences (RDs) were calculated by subtracting
the cumulative risk of the outcomes at 365 days after discharge
in the exposed group from that in the unexposed group. Cox pro-
portional hazard models with time-varying covariates were used
to assess the hazard of recurrent overdose and termination of
continuous psychiatric care, expressed as hazard ratios (HRs)
with 95% Cls. All variables listed in Table S3 were simulta-
neously entered into the models. The Cox models allowed
us to adjust for a number of potential confounders, such as
average daily dosage of benzodiazepines before overdose and
barbiturate prescriptions before overdose. Instead of nonusers,
normal-dose users were used as a reference group for daily dos-
ages of benzodiazepines, antidepressants, and antipsychotics
to demonstrate the relative effect of high-dose vs normal-dose
users. Significance levels were set at 5% for all analyses. All
data were analyzed using R version 3.2.2.

Results
Patients with recent psychiatric

treatment
In the psychiatrist cohort, a total of 6,790 patients were eligi-
ble for analysis (Figure S1). Among this cohort, 48.1% were

aged 19-34 years, 77.0% were women, 44.0% had a history
of chronic conditions, 9.4% had an overdose history, and
28.7% received the psychosocial assessment (Table S2).

Before the overdose, benzodiazepines were the most
frequently prescribed (93.8%) psychotropic medication, fol-
lowed by antidepressants (66.9%), antipsychotics (59.5%),
mood stabilizers (32.2%), and barbiturates (14.9%) (Table 1).
A high or excessive dose of benzodiazepines was prescribed
to 47.1% of patients before the overdose and 33.3% on days
91-365 after the overdose. Barbiturates were prescribed to
14.9% of patients before the overdose and 12.4% on days
91-365 after the overdose. A high dose of antidepressants
was prescribed to <5% of patients.

During the follow-up period of 365 days, there were
1,038 patients with recurrent overdose (15.3% [95%
CI: 14.5%—16.2%]), of which 483 (46.5%) were re-admitted
to the same hospital as in the index episode. Psychosocial
assessment did not significantly decrease the risk of recurrent
overdose (HR =0.97,95% CI: 0.84-1.11; RD =0.0%; Table 2;
Figure 1A). A dose—response relationship was found between
daily dosages of benzodiazepines after overdose and recurrent
overdose (Table 2; Figure 1B). The risk of recurrent overdose
was lower among nonusers of benzodiazepines than in normal-
dose users of benzodiazepines (HR =0.53, 95% CI: 0.42-0.66;
7.6% vs 15.3%; RD =—7.7%), and the risk was higher among
high-dose users (HR =1.41, 95% CI: 1.17-1.71; 22.0% vs
15.3%; RD =6.7%) and excessive-dose users (HR =1.61, 95%
CI: 1.30-2.00; 27.7% vs 15.3%; RD =12.4%). Prescription of
barbiturates increased the risk of recurrent overdose (HR =1.42,

Table | Prescription patterns before and after initial overdose in cohorts with and without prior psychiatric treatment

Psychotropic

Psychiatrist cohort, n (%)

No-psychiatrist cohort, n (%)

prescriptions 60 days before Days 31-90 Days 91-365 60 days before Days 31-90 Days 91-365
overdose after overdose after overdose overdose after overdose after overdose
(n=6,790) (n=6,533) (n=6,282) (n=4,950) (n=4,850) (n=4,785)
Benzodiazepines®
None (0 mg) 419 (6.2) 1,302 (19.9) 1,532 (24.4) 3,518 (71.1) 3,247 (66.9) 3,104 (64.9)
Normal (>0 to =15 mg) 3,172 (46.7) 2,647 (40.5) 2,657 (42.3) 1,114 (22.5) 1,237 (25.5) 1,362 (28.5)
High (>15 to =30 mg) 1,807 (26.6) 1,457 (22.3) 1,250 (19.9) 190 (3.8) 225 (4.6) 197 (4.1)
Excessive (>30 mg) 1,392 (20.5) 1,127 (17.3) 843 (13.4) 128 (2.6) 141 (2.9) 122 (2.5)
Barbiturates 1,012 (14.9) 762 (11.7) 776 (12.4) 136 (2.7) 144 (3.0) 144 (3.0)
Antidepressants®
None (0 mg) 2,250 (33.1) 2,975 (45.5) 2,892 (46.0) 4,447 (89.8) 4,061 (83.7) 3,938 (82.3)
Normal (>0 to =300 mg) 4,217 (62.1) 3,325 (50.9) 3,194 (50.8) 484 (9.8) 766 (15.8) 827 (17.3)
High (>300 mg) 323 (4.8) 233 (3.6) 196 (3.1) 19 (0.4) 23 (0.5) 20 (0.4)
Antipsychotics®
None (0 mg) 2,747 (40.5) 2,841 (43.5) 2,684 (42.7) 4,648 (93.9) 4,257 (87.8) 4,143 (86.6)
Normal (>0 to =450 mg) 3,327 (49.0) 3,010 (46.1) 2,978 (47.4) 275 (5.6) 545 (11.2) 591 (12.4)
High (>450 mg) 716 (10.5) 682 (10.4) 620 (9.9) 27 (0.5) 48 (1.0) 51(1.1)
Stabilizers 2,188 (32.2) 1,898 (29.1) 1,985 (31.6) 272 (5.5) 379 (7.8) 419 (8.8)

Notes: *Daily dosage expressed in diazepam equivalents. ®Daily dosage expressed in imipramine equivalents. “Daily dosage expressed in chlorpromazine equivalents.
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Table 2 Cox proportional hazard models evaluating risk factors for recurrent overdose and termination of continuous psychiatric

care after overdose?

Characteristics

Psychiatrist cohort (n=6,790)

No-psychiatrist cohort (n=4,950)

HR (95% CI) for
overdose repetition

HR (95% CI) for discontinuity

of psychiatric care

HR (95% CI) for

HR (95% CI) for discontinuity

overdose repetition of psychiatric care

Psychosocial assessment®
Assessed
Non-assessed

Benzodiazepines®?

None (0 mg)

0.97 (0.84, 1.11)
| (reference)

0.53 (0.42, 0.66)*

0.96 (0.89, 1.03)
| (reference)

3.27 (2.95, 3.63)*

Normal (>0to =I5mg) | (reference) | (reference)

High (>15 to =30 mg) 141 (1.17, 1.71)* 1.13 (0.99, 1.28)

Excessive (>30 mg) 1.61 (1.30, 2.00)* 1.00 (0.86, 1.17)
Barbiturates®

Nonusers | (reference) | (reference)

Users 1.42 (111, 1.81)* 0.99 (0.81, 1.21)
Antidepressants®®

None (0 mg) 0.99 (0.84, 1.17) 2.45 (2.23, 2.70)*

Normal (>0 to =300 mg) | (reference) | (reference)

High (>300 mg) 1.48 (1.05, 2.07)* 1.00 (0.77, 1.31)
Antipsychoticsf

None (0 mg) 0.91 (0.76, 1.09) 2.09 (1.88, 2.31)*

Normal (>0 to =450 mg) | (reference) | (reference)

High (>450 mg) 1.05 (0.80, 1.36) 0.82 (0.68, 0.98)*
Stabilizers®

Nonusers | (reference) | (reference)

Users 1.09 (0.89, 1.34) 0.57 (0.51, 0.65)*

0.95 (0.73, 1.24)
| (reference)

0.40 (0.27, 0.6 1)*
| (reference)
1.75 (111, 2.77)*
1.75 (0.94, 3.26)

| (reference)
1.43 (0.73, 2.80)

1.10 (0.73, 1.68)
| (reference)
1.36 (0.43, 4.31)

0.81 (0.49, 1.35)
| (reference)
2.38 (1.28, 4.42)*

| (reference)
1.09 (0.69, 1.71)

0.75 (0.71, 0.81)*
| (reference)

2.38 (2.03, 2.79)*
| (reference)

1.05 (0.80, 1.37)
1.13(0.79, 1.63)

| (reference)
1.56 (0.93, 2.64)

3.00 (2.50, 3.60)*
| (reference)
1.55(0.73, 3.29)

2.04 (1.67, 2.48)*
| (reference)
1.00 (0.60, 1.67)

| (reference)
0.70 (0.55, 0.89)*

Notes: *Covariates simultaneously entered into the models: age, sex, number of chronic conditions, borderline personality disorder, substance use disorder, overdose
history, psychotropic prescriptions before index episode, and length of stay. *Psychosocial assessment by psychiatrists during index episode was entered in the models as a
fixed covariate. “Psychotropic prescriptions after the index episode were entered in the model as time-varying covariates. “Daily dosage expressed in diazepam equivalents.

*Daily dosage expressed in imipramine equivalents. ‘Daily dosage expressed in chlorpromazine equivalents. *P<<0.05.

Abbreviations: HR, hazard ratio; Cl, confidence interval.

95% CI: 1.11-1.81; RD =15.2%; Table 2; Figure 1C). Patients
who took a high dosage of antidepressants were more likely
to have a recurrent overdose, although the estimates were
unstable due to a wide CI (Table 2; Figure S2A). Prescription
of antipsychotics and stabilizers did not have a significant effect
on recurrent overdose (Table 2; Figure S2).

Psychosocial assessment did not significantly decrease
the risk of psychiatric care discontinuation (HR =0.96, 95%
CI: 0.89-1.03; RD =—0.7%; Table 2; Figure 1D). The pro-
portion of patients receiving psychiatric care in the assessed
group decreased from 87.3% at 28 days to 32.6% at 365 days,
and the range of these proportions in the non-assessed group
decreased from 85.6% to 31.9% (Figure 1D).

Patients without recent psychiatric

treatment

In the no-psychiatrist cohort, a total of 4,950 patients were
eligible for analysis (Figure S1). The prevalence of psycho-
tropic medication prescriptions before the index overdose
was much lower in the no-psychiatrist cohort than in the
psychiatrist cohort (Table 1).

During the follow-up period of 365 days, there were
295 patients with recurrent overdose (6.0% [95% CI:
5.3%—6.6%]), of which 149 (50.5%) were re-admitted to the
same hospital as in the index episode. Similar to the results
from the psychiatrist cohort, psychosocial assessment did
not significantly decrease the risk of recurrent overdose in
the no-psychiatrist cohort (HR =0.95, 95% CI: 0.73-1.24;
RD =0.7%; Table 2; Figure 2A). The risk of recurrent over-
dose was lower among nonusers than in normal-dose users
of benzodiazepines (HR =0.40, 95% CI: 0.27-0.61; 4.1%
vs 9.0%; RD =—4.9%) and higher among high-dose users
(HR =1.75,95% CI: 1.11-2.77; 18.0% vs 9.0%; RD =9.0%)
and excessive-dose users (HR =1.75, 95% CI: 0.94-3.26;
24.3% vs 9.0%; RD =15.3%) (Table 2; Figure 2B). The
proportion of barbiturate prescriptions was relatively small
(~3% patients), resulting in an unstable estimate (HR =1.43,
95% CI: 0.73-2.80; RD =20.9%); Figure 2C).

Unlike the findings from the psychiatrist cohort, psy-
chosocial assessment had a significantly decreased risk
of psychiatric care discontinuation in the no-psychiatrist
cohort (HR =0.75, 95% CI: 0.71-0.81; RD =—1.9%; Table 2;
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Figure |1 Cumulative proportion of primary and secondary outcomes by treatment patterns before and after discharge in the psychiatrist cohort (n=6,790).
Notes: Solid line represents Kaplan—Meier event curve, and shaded area represents the 95% confidence interval. (A) Overdose repetition by psychosocial assessment,
(B) overdose repetition by benzodiazepine prescription, (C) overdose repetition by barbiturate prescription, and (D) continuity of psychiatric care by psychosocial assessment.

Figure 2D). The proportion of psychiatric care in the assessed
group decreased from 36.9% at 28 days to 4.2% at 365 days;
however, in the non-assessed group, this number decreased
from 20.9% to 2.3% (Figure 2D).

Discussion

This is the first study to evaluate the effectiveness of
treatment patterns before and after discharge in patients
hospitalized for nonfatal overdose. We found that there
was a dose—response relationship for the association of
benzodiazepine prescription after overdose with subse-
quent overdose, even after accounting for average daily
dosage of benzodiazepines before overdose and other
confounders. Our findings are consistent with those of

a previous study, which detected a strong association
between opioid dosage after a nonfatal opioid overdose
and risk of subsequent opioid overdose." The present
study extends the previous study by not limiting patients
to those with opioid overdose.! Because multidrug over-
dose is common in patients hospitalized with overdose, it
makes sense to use a broader definition of overdose. Our
findings also add to the literature by demonstrating that
prescribing barbiturates after overdose was associated
with subsequent overdose.!® These results suggest that
initiation of benzodiazepine and/or barbiturate reduction
strategies after overdose might have a protective effect on
recurrent overdose. Patients with nonfatal overdose may
benefit from the strategies such as gradual dose-tapering
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Figure 2 Cumulative proportion of primary and secondary outcomes by treatment patterns before and after discharge in the no-psychiatrist cohort (n=4,950).
Notes: Solid line represents Kaplan—Meier event curve, and shaded area represents the 95% confidence interval. (A) Overdose repetition by psychosocial assessment,
(B) overdose repetition by benzodiazepine prescription, (C) overdose repetition by barbiturate prescription, and (D) continuity of psychiatric care by psychosocial assessment.

with structured education, written self-help instructions,
and cognitive behavioral therapy.?

We found that psychosocial assessment during hospital
admission had no significant effect on subsequent overdose,
irrespective of treatment by psychiatrists before overdose.
Although a direct comparison with previous studies is
difficult because of differences in definitions of patients,
exposures, and outcomes,>”* our findings are inconsistent
with those of Kanehara et al,® who found that psychosocial
assessment was associated with a 21% decreased risk of
re-hospitalization to the same hospital using almost the
same definitions of patients and exposures as in our study.
One possible explanation for the discrepancy is that the
outcome in the previous study may have had a low positive

predictive value for overdose admission to any hospitals,
which may have induced misclassification bias.® Indeed,
our analyses showed that ~50% patients were re-admitted
to the same hospital as in the index episode. In addition,
our findings provide evidence that psychosocial assessment
was associated with a 25% decreased risk of psychiatric care
discontinuation after overdose only in the cohort of patients
without recent psychiatric treatment. This supports our
hypothesis that psychosocial assessment has greater benefit
in patients without psychiatric treatment before overdose
than in those who had psychiatric treatment.

We found that most patients did not receive continuous
care by psychiatrists as time passed after overdose. Even in
the cohort of patients with recent psychiatric treatment, the
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proportion of patients receiving psychiatric care markedly
decreased from 85% soon after discharge to 32% at 365 days
after overdose. Previous studies reported that 43%—-50% of
discharged patients received follow-up psychiatric care soon
after discharge.’3! Our study extends previous findings by
showing a decreasing trend across time in the proportion
of patients receiving continuous psychiatric care. These
results suggest the need for active outreach. Interventions
that include active contact and follow-up via postcard and/or
telephone may decrease the risk of recurrent overdose.*>*

Strengths and limitations

Our study had several strengths. First, we studied a large
and representative sample of almost all patients hospitalized
for overdose in Japan. Second, we had detailed information
on prescribed psychotropic medications before and after
overdose. Third, we could explicitly define time to recur-
rent overdose as the period between the discharge date of
the index episode and the date of the subsequent overdose
admission to inpatient and outpatient facilities.

Our study had several limitations. First, we cannot draw
conclusion regarding the underlying mechanisms of the
association between treatment patterns after discharge and
subsequent overdose. Use of benzodiazepines and barbitu-
rates may lead to behavioral disinhibition, whereas patients at
sustained risk of suicide even after discharge are more likely
to be prescribed a drug with more sedative effects. Second,
the rate of recurrent overdose in the present study might be
underestimated because of the traceability problem in the
database. Namely, we could not identify those who did not
continue to enroll in the same health insurance. Third, we
were unable to identify patients who completed suicide by
overdose without any treatments and those who attempted
suicidal behaviors that were not related to drug overdose.
Fourth, we were unable to distinguish unintentional over-
dose from intentional overdose, because we used the claims
database in which data on external causes (ICD-10 codes:
V01-Y98) were not recorded in Japan. Fifth, we focused
only on patients hospitalized with nonfatal overdose and
those who were without transfers to psychiatric wards, which
may limit the generalizability of our findings to nearly lethal
methods of self-harm, such as hanging and jumping. Future
research should focus on patients who require transfer to
psychiatric hospitals/wards to confirm the effects of psy-
chosocial assessment.

Conclusion
Our study indicated that higher benzodiazepine dosage
after nonfatal overdose had an increased risk of recurrent

overdose and that the proportion of patients with psychiatric
care decreased as time passed after overdose. These findings
suggest that admissions for nonfatal overdose are a potential
opportunity to identify patients who are at risk of subsequent
overdose and who require continuous psychiatric care.
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Table SI Complete list of psychotropic medications included in the covariate assessment

Drugs Drugs
Benzodiazepines Antidepressants
Alprazolam Maprotiline

Bromazepam Mianserin
Brotizolam Milnacipran
Chlordiazepoxide Mirtazapine
Clobazam Nortriptyline
Clonazepam Paroxetine
Clorazepate dipotassium Sertraline
Clotiazepam Setiptiline
Cloxazolam Sulpiride®
Diazepam Trazodone
Estazolam Trimipramine
Eszopiclone Antipsychotics
Ethyl loflazepate Aripiprazole
Etizolam Blonanserin

Fludiazepam
Flunitrazepam
Flurazepam
Flutazolam
Flutoprazepam
Haloxazolam
Lorazepam
Lormetazepam
Medazepam
Mexazolam
Nimetazepam
Nitrazepam
Oxazolam
Quazepam
Rilmazafone
Tofisopam
Triazolam
Zolpidem
Zopiclone
Barbiturates
Amobarbital
Barbital
Chlorpromazine—promethazine—phenobarbital*
Pentobarbital calcium
Phenobarbital
Phenobarbital sodium
Phenytoin—phenobarbital
Secobarbital sodium
Antidepressants
Amitriptyline
Amoxapine
Clomipramine
Dosulepin
Duloxetine
Escitalopram
Fluvoxamine
Imipramine
Lofepramine

Bromperidol
Carpipramine
Chlorpromazine
Chlorpromazine—promethazine—phenobarbital®
Clocapramine
Clozapine
Fluphenazine
Haloperidol
Haloperidol decanoate
Levomepromazine
Mosapramine
Nemonapride
Olanzapine
Oxypertine
Paliperidone
Paliperidone palmitate
Perospirone
Perphenazine
Pimozide
Pipamperone
Prochlorperazine
Propericiazine
Quetiapine
Reserpine
Risperidone
Spiperone
Sulpiride®
Sultopride
Tiapride
Timiperone
Trifluoperazine
Zotepine

Stabilizers

Carbamazepine
Lamotrigine
Lithium
Valproate

Notes: *Chlorpromazine—promethazine—phenobarbital combined was double-counted as both a barbiturate and an antipsychotic. *Sulpiride of <300 or =300 mg/day was
counted as an antidepressant or an antipsychotic, respectively.
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Table S2 Characteristics of cohort that did and did not have psychiatric treatment before overdose

Characteristics

Treatment by psychiatrists before index episode, n (%)

Psychiatrist cohort (n=6,790)

No-psychiatrist cohort (n=4,950)

Age, years
19-34
3549
50-64

Women

Number of chronic conditions

0
|
=2

Borderline personality disorder
Substance use disorders

Overdose history

3,267 (48.1)
2,561 (37.7)
962 (14.2)

5,225 (77.0)

3,801 (56.0)
1,974 (29.1)
1,015 (14.9)
251 3.7)
498 (7.3)
640 (9.4)

Management during index episode
Psychosocial assessment
Length of stay of =4 days

1,952 (28.7)
1,473 (21.7)

2,263 (45.7)
1,541 (31.1)
1,146 (23.2)
3,037 (61.4)

3,253 (65.7)
1,050 (21.2)
647 (13.1)
20 (0.4)

86 (1.7)

131 (2.6)

1,168 (23.6)
1,290 (26.1)

Table S3 Cox proportional hazard models evaluating risk factors for overdose repetition and termination of continuous psychiatric

care

Characteristics

Psychiatrist cohort (n=6,790)

HR (95% CI)
for overdose

HR (95% CI) for
discontinuity of

No-psychiatrist cohort (n=4,950)

HR (95% CI)
for overdose

HR (95% CI) for
discontinuity of

repetition psychiatric care repetition psychiatric care
Age, years
19-34 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
3549 0.84 (0.74, 0.96)* 0.99 (0.92, 1.06) 0.80 (0.62, 1.04) 1.07 (1.01, I.14)*
50-64 0.55 (0.44, 0.68)* 1.03 (0.94, 1.14) 0.32 (0.22, 0.47)* 1.21 (1.13, 1.30)*
Women 1.75 (1.46, 2.10)* 0.94 (0.87, 1.01) 1.35 (1.03, 1.76)* 0.90 (0.85, 0.95)*

Number of chronic conditions
0
|
=2
Borderline personality disorder
Substance use disorders
Overdose history

1.00 (reference)
I.11(0.97, 1.28)
1.12 (0.94, 1.33)
1.10 (0.85, 1.41)
1.60 (1.31, 1.96)*
2.07 (1.77, 2.43)*

Psychotropic prescriptions before index episode

Benzodiazepines
None (0 mg)
Normal (>0 to =15 mg)
High (>15 to =30 mg)
Excessive (>30 mg)
Barbiturates
Antidepressants
None (0 mg)
Normal (>0 to =300 mg)
High (>300 mg)
Antipsychotics
None (0 mg)
Normal (>0 to =450 mg)
High (>450 mg)
Stabilizers
Management during index episode
Psychosocial assessment

0.74 (0.51, 1.08)
1.00 (reference)
0.91 (0.76, 1.07)
1.02 (0.83, 1.25)
0.96 (0.77, 1.20)

0.92 (0.78, 1.09)
1.00 (reference)
0.66 (0.46, 0.95)*

0.97 (0.82, 1.15)
1.00 (reference)
0.81 (0.62, 1.07)
1.02 (0.85, 1.23)

0.97 (0.84, 1.11)

1.00 (reference)
0.97 (0.90, 1.05)

1.05 (0.95, 1.15)
0.98 (0.83, 1.16)
1.25 (1.12, 1.40)*

0.82 (0.72, 0.92)*

0.84 (0.73, 0.97)*
1.00 (reference)
0.95 (0.87, 1.03)
0.95 (0.86, 1.05)
1.08 (0.97, 1.21)

0.91 (0.84, 0.98)*
1.00 (reference)
0.96 (0.82, 1.14)

0.96 (0.89, 1.04)
1.00 (reference)
0.88 (0.77, 1.01)
1.00 (0.92, 1.08)

0.96 (0.89, 1.03)

1.00 (reference)
1.48 (1.12, 1.96)*
1.64 (.15, 2.32)*
1.42 (0.56, 3.59)
1.11(0.53, 2.31)
2.95 (1.94, 4.49)*

1.33 (0.90, 1.97)
1.00 (reference)
1.04 (0.61, 1.79)
1.49 (0.75, 2.96)
1.25 (0.61, 2.54)

1.04 (0.65, 1.68)
1.00 (reference)
0.23 (0.02, 3.09)

0.95 (0.51, 1.77)
1.00 (reference)
0.52 (0.18, 1.53)
0.66 (0.37, 1.17)

0.95 (0.73, 1.24)

1.00 (reference)
1.00 (0.93, 1.07)
1.19 (1.09, 1.29)*
1.12 (0.82, 1.52)
1.26 (1.08, 1.47)*
1.13 (0.96, 1.33)

1.17 (1.08, 1.26)*
1.00 (reference)
1.02 (0.87, 1.19)
1.04 (0.86, 1.27)
1.29 (1.09, 1.53)*

1.04 (0.94, 1.16)
1.00 (reference)
1.00 (0.59, 1.68)

1.06 (0.90, 1.24)
1.00 (reference)
1.04 (0.69, 1.57)
1.06 (0.92, 1.24)

0.75 (0.71, 0.81)*

Length of stay of =4 days 0.83 (0.70, 0.98)* 1.08 (0.99, 1.17) 1.30 (1.01, 1.69)* 0.86 (0.81, 0.92)*
(Continued)
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Table S3 (Continued)

Characteristics

Psychiatrist cohort (n=6,790)

HR (95% CI) HR (95% CI) for
for overdose discontinuity of
psychiatric care

repetition

No-psychiatrist cohort (n=4,950)

HR (95% CI)
for overdose
repetition

HR (95% CI) for
discontinuity of
psychiatric care

Psychotropic prescriptions after index episode

Benzodiazepines

None (0 mg)

Normal (>0 to =15 mg)

High (>15 to =30 mg)

Excessive (>30 mg)
Barbiturates
Antidepressants

None (0 mg)

Normal (>0 to =300 mg)

High (>300 mg)
Antipsychotics

None (0 mg)

Normal (>0 to =450 mg)

High (>450 mg)

Stabilizers

0.53 (0.42, 0.66)*
1.00 (reference)

141 (117, 1.71)*
1.61 (1.30, 2.00)*
142 (1.11, 1.81)*

0.99 (0.84, 1.17)
1.00 (reference)
1.48 (1.05, 2.07)*

0.91 (0.76, 1.09)
1.00 (reference)
1.05 (0.80, 1.36)
1.09 (0.89, 1.34)

3.27 (2.95, 3.63)*
1.00 (reference)
1.13 (0.99, 1.28)
1.00 (0.86, 1.17)
0.99 (0.81, 1.21)

245 (2.23, 2.70)*
1.00 (reference)
1.00 (0.77, 1.31)

2.09 (1.88, 2.31)*
1.00 (reference)

0.82 (0.68, 0.98)*
0.57 (0.51, 0.65)*

0.40 (0.27, 0.6 1)*
1.00 (reference)
1.75 (111, 2.77)*
1.75 (0.94, 3.26)
1.43 (0.73, 2.80)

2.38 (2.03, 2.79)*
1.00 (reference)
1.05 (0.80, 1.37)
1.13(0.79, 1.63)
1.56 (0.93, 2.64)

1.10 (0.73, 1.68) 3.00 (2.50, 3.60)*
1.00 (reference) 1.00 (reference)
1.36 (0.43, 4.31) 1.55 (0.73, 3.29)
0.81 (0.49, 1.35) 2.04 (1.67, 2.48)*

1.00 (reference)
2.38 (1.28, 4.42)*
1.09 (0.69, 1.71)

1.00 (reference)
1.00 (0.60, 1.67)
0.70 (0.55, 0.89)*

Note: *P<<0.05.

Abbreviations: HR, hazard ratio; Cl, confidence interval.

Initial overdose admission between
October 2012 and September 2013
(n=21,663)

v

A4

Ineligible (n=6,998)
Aged <19 years: 1,596
Aged >64 years: 5,402

Potentially eligible

(n=14,665) Ineligible (n=2,642)
Initial psychiatric admission: 1,378
» Inter-hospital transfer: 988
Intra-hospital transfer: 247
v Combination: 29

Potentially eligible
(n=12,023)

v

A4

Ineligible (n=283)
Death during index episode: 122
Discharge after September 2013: 165

Participants included in analysis
(n=11,740)

v

With recent psychiatric
treatment before overdose
(n=6,790)

v

Without recent psychiatric
treatment before overdose
(n=4,950)

Figure S| Flow diagram of patients included in both cohorts and reasons for exclusion.
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Figure S2 Cumulative proportion of overdose repetition by treatment patterns before and after discharge.

Notes: Solid line represents Kaplan—Meier event curve, and shaded area represents the 95% confidence interval. (A) Antidepressants in psychiatrist cohort, (B) antipsychotics
in psychiatrist cohort, (C) stabilizers in psychiatrist cohort, (D) antidepressants in no-psychiatrist cohort, (E) antipsychotics in no-psychiatrist cohort, and (F) stabilizers in
no-psychiatrist cohort.
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