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Abstract
Aim: To investigate the association between psychotropic prescriptions and the total 
amount of psychotropics ingested during a subsequent intentional overdose and to 
examine factors related to the number of psychotropic prescriptions.
Methods: The initial sample comprised 69 patients who were admitted to the emer-
gency department of a general hospital in Japan following an intentional overdose via 
psychotropic medications. We performed retrospective hierarchical multiple regres-
sion analysis with the total amount of psychotropics ingested at the overdose as a 
dependent variable and factors related to deliberate self- harm or overdose identified 
in previous studies as independent variables. We compared two models, one that did 
not (Step 1) and one that did (Step 2) include the number of different prescribed psy-
chotropic medications as an independent variable in the analysis.
Results: Forty- seven patients were eligible for the analysis. The number of different 
prescribed psychotropic medications was associated with the total amount of psycho-
tropics ingested at the overdose in Step 2 (β = 0.40, P = .01). There was a trend toward 
an association between the past number of deliberate self- harm events and the total 
amount of psychotropics ingested at the overdose in Step 1 (β = 0.30, P = .05), but this 
trend was weakened in Step 2 (β = 0.15, P = .33).
Conclusion: The number of different prescribed psychotropics appeared to influence 
the risk of subsequent intentional overdose through increasing the total amount of 
psychotropics ingested. Cumulative psychotropic prescriptions, particularly those de-
livered after deliberate self- harm, might be indirectly related to this risk.
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1  |  INTRODUC TION

Approximately 793,000 people die each year from suicide, and the 
age- standardized suicide rate in 2016 was 10.5 (per 100 000 people) 
globally.1 The suicide rate in Asia is relatively high.2,3 In Japan, the 
age- standardized suicide rate was close to 20 (per 100 000 people) 
between 1998 and 2010, although national suicide prevention strat-
egies have led to a decreased rate in subsequent years.4

For each suicide, more than 20 suicide attempts are docu-
mented.5 The term deliberate self- harm (DSH), which encompasses 
intentional overdoses and self- cutting, may or may not include the 
intention to die because the borderline between suicidal and non-
suicidal behaviors is not always clear.6 Regardless of an individual's 
intention to die, a history of DSH is a risk factor for subsequent sui-
cide,7 and this risk increases with recurring DSH behaviors.8

Poisoning, including overdose, is the most frequent suicide at-
tempt method.9,10 A greater total amount of drugs ingested during 
an overdose is associated with an increased risk of death, particu-
larly when multiple drugs are used together.11 Furthermore, Carter 
et al reported that an increase in the number of tablets and drugs 
ingested during a repeated intentional overdose predicted subse-
quent suicide.12

Overdose via psychotropics is common,10,13 may cause serious 
adverse events, and is sometimes fatal.14,15 Prescription medications 
are used in most intentional overdoses of psychotropics16,17 and sev-
eral studies have examined the association between psychotropic 
prescriptions and overdose. The selection of a suicide method is 
generally thought to depend on accessibility,18,19 and larger medi-
cation loads are found in people who have engaged in an intentional 
overdose.19 Prescribed psychotropics are easily available as a means 
of suicide,20 and furthermore, psychotropics are often prescribed 
after an intentional overdose episode.21,22

Despite the abovementioned risks associated with prescribing psy-
chotropic medications, few studies have quantitatively investigated 
the association between psychotropic prescriptions and the risk of 
intentional overdose. Considering that suicide method selection is re-
lated to the accessibility of options, we hypothesized that the number 
of different prescribed psychotropic medications that could be used 
as a means of overdose would be associated with the total amount of 
psychotropics ingested at a subsequent intentional overdose.

The objectives of this study were to investigate the association 
between psychotropic prescriptions and the total amount of psy-
chotropics ingested during a subsequent intentional overdose and to 
examine factors related to the number of psychotropic prescriptions.

2  |  METHODS

2.1  |  Study design and patient population

This was a single- center retrospective study. The initial patient sam-
ple comprised 69 patients who were admitted to the emergency de-
partment at Saitama Medical Center for an intentional overdose of 

psychotropics and who received a consultation with a psychiatrist 
between July 2013 and June 2015. Saitama Medical Center is the 
core general hospital of Kawagoe City, which has a population of 
350,000 people, although it has no psychiatric ward. In the emer-
gency department, all intentional overdose inpatients underwent 
consultations with a psychiatrist. Patients who had been hospital-
ized at the institution several times owing to intentional overdoses 
of psychotropics during the study period were enrolled only for 
the first hospitalization. Patients who acquired psychotropics from 
sources other than medical institutions were excluded from the sam-
ple. The patients' clinical data were extracted from electronic medi-
cal charts completed during their hospitalization.

2.2  |  Data collection and definitions

Based on previously identified factors related to DSH or over-
dose, we extracted data regarding demographic factors (age,13,17,23 
sex13,17,23), past number of DSH events,8 psychiatric diagnosis in-
cluding mood disorders9,24 and borderline personality disorder 
(BPD),24- 26 recent psychotropic prescriptions received before the 
overdose (number of different psychotropics,12 class of psycho-
tropics including benzodiazepines27- 29), and overdose situation 
(overdose with combined psychotropic and nonpsychotropic medi-
cations,11 concomitant use of alcohol,17,30 and other methods used 
with overdose20). We also extracted the total amount of psycho-
tropics ingested at the overdose.

We defined DSH to include all self- injurious behaviors regard-
less of the intention to die. Patients were categorized according to 
the past number of DSH events before the overdose, irrespective of 
whether they led to hospitalization (as estimated from self- reports, 
eyewitness reports, and information from medical records), using 
three categories (none, one, two or more).

We obtained information regarding psychotropic prescriptions 
from Japanese prescription medicine record books, which provide a 
detailed record of each prescription issued by pharmacies, or from 
patient referral documents from a patient's family doctor. The tab-
ulation of different prescribed psychotropic medications included 
medications that were to be taken as needed. The pharmacist be-
longing to the ward estimated the psychotropic medications in-
gested at the overdose based on the empty medicine containers that 
were left at the scene of the overdose. The total amount of psycho-
tropics ingested at the overdose was defined as the total number of 
psychotropic tablets, capsules, and packs ingested at the overdose.

Psychotropics were classified into antipsychotics, antidepres-
sants, mood stabilizers, anxiolytics, hypnotics, or others (antie-
pileptics, antiparkinson drugs, agents used for attention- deficit/
hyperactivity disorder). Antiepileptics that had been approved for 
the treatment of mood disorders in Japan and did not appear to 
have been used by the patient to treat epilepsy were classified 
as mood stabilizers. In this study, benzodiazepines included some 
anxiolytics, hypnotics, and antiepileptics. An experienced psychi-
atrist in charge of each patient made psychiatric diagnoses during 
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hospitalization based on the diagnostic criteria of the DSM- Ⅳ- TR 
(Diagnostic and Statistical Manual of Mental Disorders Fourth 
Edition Text Revision). Patients with comorbidities were not ex-
cluded from the study.

2.3  |  Statistical analysis

Continuous variables were described as means ± SD, and categori-
cal variables were described as numbers and percentages in the de-
scriptive analyses.

In this study, we used a hierarchical multiple regression analysis 
with the total amount of psychotropics ingested at the overdose as a 
dependent variable. We did not use an ordinary multiple regression 
analysis, in which the independent variables are entered into the re-
gression model simultaneously, because we wanted to investigate 
the association between the number of different prescribed psycho-
tropic medications and the total amount of psychotropics ingested 
at the overdose in addition to factors indirectly associated with this 
amount, mediated by the number of different prescribed psychotro-
pic medications.

Hierarchical multiple regression analysis is a variable entry 
method for multiple regression analyses. In this method, the order 
in which the independent variables are entered into the regression 
models is determined either theoretically or based on previous re-
search. One of the objectives of this method is to test a hypothesis 
by comparing the models according to the hierarchical order of entry 
of the independent variables.

Considering our hypothesis that the number of different pre-
scribed psychotropic medications would be associated with the total 
amount of psychotropics ingested at the overdose, we added the 
number of different prescribed psychotropic medications to the 
model into which the rest of the independent variables had been 
entered. Then, we compared the β of each independent variable be-
tween the two models with and without the number of different 
prescribed psychotropic medications.

The independent variables were entered into the hierarchical 
multiple regression analysis as follows. First, age and sex were ad-
opted as demographic variables in addition to the number of dif-
ferent prescribed psychotropic medications. Then, the rest of the 
independent variables that met a criterion of P < .10 in the univariate 
regression analyses were entered into the model. Pearson's correla-
tion analysis was also conducted for the selected independent vari-
ables. In Step 1, all of the selected independent variables other than 
the number of different prescribed psychotropic medications were 
entered into the model. In Step 2, the number of different prescribed 
psychotropic medications was added to the Step 1 model.

A case was considered to be an outlier if the standardized re-
sidual was three or more, and a sensitivity analysis was conducted 
accordingly.

Statistical analyses were conducted using SPSS Statistics version 
26.0 (IBM Corp., Armonk, NY, USA).

3  |  RESULTS

Among the 69 patients in the initial sample, 47 were eligible for 
inclusion in the analyses. Figure 1 shows the flow diagram of the 
study inclusion process. Table 1 shows the results of the descriptive 
analyses.

Table 2 shows the results of the univariate regression analyses 
for the factors associated with the total amount of psychotropics 
ingested at the overdose. BPD (β = 0.28, P = .06) and the past num-
ber of DSH events (β = 0.36, P = .01) met the criteria of P < .10. 
Both were subsequently selected as independent variables in the 
hierarchical multiple regression analysis, in addition to the number 
of different prescribed psychotropic medications, age, and sex.

The results of Pearson's correlation analysis for the five selected 
independent variables are shown in Table 3. The past number of 
DSH events was moderately positively correlated with the number 
of different prescribed psychotropic medications (r = .42, P < .01).

Table 4 shows the results of the hierarchical multiple regression 
analysis. The number of different prescribed psychotropic medica-
tions was associated with the total amount of psychotropics ingested 
at the overdose in Step 2 (B = 15.19, 95% confidence interval (CI) 
[3.82, 26.55], β = 0.40, P = .01). There was a trend toward an associ-
ation between the past number of DSH events and the total amount 
of psychotropics ingested at the overdose in Step 1 (B = 33.91, 95% 
CI [−0.53, 68.34], β = 0.30, P = .05). However, this trend was weak-
ened in Step 2 (B = 16.91, 95% CI [−17.65, 51.47], β = 0.15, P = .33).

One patient met the criteria for outliers, and so 46 patients were 
eligible for the sensitivity analysis. The results of the hierarchical 
multiple regression analysis for the 46 patients showed a tendency 
similar to the original analysis (Table S1).

4  |  DISCUSSION

The results of Step 2 in the hierarchical multiple regression analysis 
indicate that among the variables tested, the number of different 
prescribed psychotropic medications was associated with the total 
amount of psychotropics ingested during a subsequent intentional 
overdose. This finding supports the study hypothesis and suggests 
that the number of different prescribed psychotropic medications 
was an important factor affecting the risk of overdose.

In this study, we chose the number of different prescribed psy-
chotropic medications to reflect the amount of psychotropics that 
were available to the patient as a means of overdose. The total 
amount of psychotropics available to a patient who engages in an 
intentional overdose is difficult to know and depends not only on 
the number of different prescribed psychotropic medications, but 
also factors including patient adherence, prescription intervals, and 
total daily dose. However, the number of different prescribed psy-
chotropic medications is likely to be somewhat proportional to the 
total amount of psychotropics prescribed and available as a means 
of overdose.
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In addition to the relationship between suicide method selection 
and the accessibility of options, the number of different prescribed 
psychotropic medications may uniquely explain a part of the study 
results. For instance, specific combinations of psychotropics may 
synergistically increase suicidality and therefore influence the total 
amount of psychotropics ingested at an overdose. Indeed, several 
types of psychotropics, such as antidepressants, benzodiazepines, 
and antiepileptics, have been found to induce aggressiveness31- 33and 
suicide- related behavior.34- 36

In the hierarchical multiple regression analysis, the trend show-
ing that the past number of DSH events was associated with the 
total amount of psychotropics ingested at the overdose had weak-
ened from Step 1 to Step 2. This finding indicates that the past num-
ber of DSH events was indirectly associated with the total amount 
of psychotropics ingested at the overdose, mediated by the num-
ber of different prescribed psychotropic medications. This can be 
interpreted to mean that when DSH occurred in the study sample, 
different psychotropics were often additionally prescribed and then 
used by the patient as a means of overdose. Consequently, the total 
amount of psychotropics ingested at the overdose may have in-
creased. Individuals who repeatedly engage in DSH have high suicid-
ality,8,37 making it more likely that they will ingest a higher number 

of doses. Thus, the past number of DSH events could be directly 
related to the total amount of psychotropics ingested at an over-
dose. However, the hierarchical multiple regression analysis showed 
that the direct relationship between the past number of DSH events 
and the total amount of psychotropics ingested at the overdose was 
relatively small compared with the indirect relationship mediated by 
the number of different prescribed psychotropic medications.

As there is strong evidence for the efficacy of combination or 
augmentation psychotropic therapy for treatment- resistant de-
pression,38,39 polypharmacy of psychotropics is sometimes used for 
individuals with severe mental conditions. However, inappropriate 
prescribing of psychotropics has become a worldwide problem.40- 42 
For instance, Soerensen et al found that inappropriate prescrib-
ing of psychotropics occurred in 59% of psychiatric inpatients.43 
Furthermore, evidence regarding the effects of pharmacotherapy 
for individuals with personality disorders such as BPD is limited.44

Nonetheless, there is sufficient evidence that some psychotro-
pics can be effective in suicide prevention, including antipsychotics 
for the treatment of schizophrenia,45 antidepressants for depres-
sion,46 and lithium for affective disorders.47 Despite the great bene-
fits of these medications in terms of suicide prevention, care must be 
taken when prescribing psychotropics, particularly to patients with 

F I G U R E  1  Flow diagram of study 
inclusion
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a history of DSH, because the risk of suicide by overdosing with pre-
scribed psychotropics may increase.

Nonpharmacotherapeutical approaches for suicide prevention 
may carry a lower risk in some cases. Some forms of psychother-
apy after suicide attempts and intentional overdoses have been 
found to be effective for suicide prevention.48,49 However, in pri-
mary care, it is more difficult for patients to access psychotherapy 
compared with pharmacotherapy.50 Indeed, previous studies have 
indicated that improving the accessibility of psychotherapy should 
be a priority.51,52

Techniques for measuring polypharmacy of psychotropics are 
also important. In general, restricting access to a means of suicide 

TA B L E  1  Patient characteristics and psychiatric diagnoses

Variables
Patients 
(n = 47)

Age in years, mean (SD) 38.5 (17.3)

Sex (Female), n (%) 36 (76.6%)

Past number of deliberate self- harm events, n (%)

None 9 (19.1%)

One 13 (27.7%)

Two or more 25 (53.2%)

Overdose with combined psychotropic and 
nonpsychotropic medications, n (%)

21 (44.7%)

Concomitant use of alcohol, n (%) 13 (27.7%)

Other methods used with overdose, n (%) 6 (12.8%)

Number of different prescribed psychotropic 
medications, mean (SD)

4.4 (2.4)

Class of prescribed psychotropic

Antipsychotics

Prescription, n (%) 22 (46.8%)

Number of different prescribed medications, 
mean (SD)

1.7 (0.8)

Antidepressants

Prescription, n (%) 27 (57.4%)

Number of different prescribed medications, 
mean (SD)

1.3 (0.8)

Mood stabilizers

Prescription, n (%) 12 (25.5%)

Number of different prescribed medications, 
mean (SD)

1.2 (0.4)

Anxiolytics

Prescription, n (%) 29 (61.7%)

Number of different prescribed medications, 
mean (SD)

1.3 (0.6)

Hypnotics

Prescription, n (%) 39 (83.0%)

Number of different prescribed medications, 
mean (SD)

1.7 (0.9)

Other psychotropics†

Prescription, n (%) 11 (23.4%)

Number of different prescribed medications, 
mean (SD)

1.5 (0.9)

Prescription of benzodiazepines, n (%) 39 (83.0%)

Total number of tablets, capsules, and packs ingested 
at the overdose, mean (SD)

100.4 
(90.5)

Psychiatric diagnosis (DSM- Ⅳ- TR), n (%)

Mood disorders 22 (46.8%)

Major depressive disorder 8 (17.0%)

Other depressive disorder 9 (19.1%)

Bipolar I disorder 1 (2.1%)

Bipolar II disorder 4 (8.5%)

Borderline personality disorder 13 (27.7%)

Variables
Patients 
(n = 47)

Adjustment disorder 6 (12.8%)

Substance related disorder 4 (8.5%)

Schizophrenia 2 (4.3%)

Eating disorders 2 (4.3%)

Narcissistic personality disorder 2 (4.3%)

Diagnosis deferred 5 (10.6%)

Other‡ 5 (10.6%)

Note: DSM- Ⅳ- TR: Diagnostic and Statistical Manual of Mental 
Disorders Fourth Edition Text Revision.
†“Other psychotropics” include antiepileptics, antiparkinson drugs, and 
agents used for attention- deficit/hyperactivity disorder.
‡“Other” includes mental retardation, attention- deficit/hyperactivity 
disorder, conduct disorder, and somatoform disorders (one patient 
each).

TA B L E  1  (Continued)

TA B L E  2  Univariate regression analyses for factors associated 
with the total number of tablets, capsules, and packs ingested at 
the overdose

Independent variables β P value

Age −.22 .13

Sex −.15 .31

Mood disorders .10 .52

BPD .28 .06

Prescription of benzodiazepines .02 .91

Overdose with combined psychotropic and 
nonpsychotropic medications

.22 .13

Concomitant use of alcohol −.02 .91

Other methods used with overdose .19 .20

Past number of DSH events .36 .01

Number of different prescribed psychotropic 
medications

.51 <.001

Note: Bold letters indicate P < .10.
Abbreviations: BPD, borderline personality disorder; DSH, deliberate 
self- harm.
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is an effective strategy for suicide prevention,18 including suicide 
by overdose. Legal restrictions on prescriptions have reduced the 
use of pharmaceutical drugs,53 deaths by suicide, suicide attempts, 
and the total number of drugs ingested at overdose.54 Special edu-
cation for medical staff may be effective in reducing polypharmacy 
of psychotropics. Ungvari et al reported that an educational program 
changed prescription behaviors in a rehabilitation facility for chronic 
psychiatry patients.55

This study has several limitations. First, we did not assess 
the severity of mental conditions in the patients, which could in-
fluence the number of psychotropic prescriptions and the total 
amount of psychotropics ingested during an intentional overdose. 
Further studies that examine the severity of mental conditions 
are needed to confirm the results of this study. Second, although 
data from 47 patients were eligible for statistical analyses, a 
larger sample size is needed to obtain a more statistically stable 
model. Third, the data were from a single Japanese general hos-
pital, so there might be a selection bias caused by the study loca-
tion. Furthermore, medical insurance systems and laws regulating 
psychotropics vary by country, and these factors may affect 
prescription behaviors. Further multi- center and multi- country 

studies are needed to address this. Fourth, empty medicine con-
tainers discovered at the scene of the overdose were used to mea-
sure of the total amount of psychotropics ingested. However, in 
many clinical settings, the method for measuring this information 
may be inaccurate. Blood drug levels are necessary to determine 
the precise intake. Fifth, because the study was retrospective, 
follow- up assessments were not conducted. Prospective stud-
ies could investigate psychotropic prescriptions before and after 
each DSH, as well as measuring the levels of prescribed psycho-
tropics ingested at overdose events.

5  |  CONCLUSIONS

The data suggest that the number of different prescribed psycho-
tropic medications is an important factor affecting the risk of inten-
tional overdose and that the number of previous DSH events might 
be indirectly related to this risk because additional psychotropics are 
often prescribed after DSH events.

Thus, psychotropics must be prescribed carefully, particularly 
to patients with a history of DSH. Precise diagnostic methods and 

TA B L E  3  Pearson's correlations among the five selected independent variables

1 2 3 4 5

1. Age – 0.10 −0.40 ** −0.18 −0.22

2. Sex – 0.12 −0.05 −0.12

3. BPD – 0.34 * 0.25

4. Past number of DSH events – 0.42 **

5. Number of different prescribed psychotropic 
medications

– 

Abbreviations: BPD, borderline personality disorder; DSH, deliberate self- harm.
*P < .05, **P < .01.

Step B 95%CI β P value

1. F = 2.36, Adjusted R2 = .11

Age −0.57 [−2.17, 1.04] −.11 .48

Sex −23.48 [−83.50, 36.55] −.11 .43

BPD 24.88 [−39.50, 89.26] .12 .44

Past number of DSH events 33.91 [−0.53, 68.34] .30 .05

2. F = 3.62**, Adjusted R2 = .22, ΔR2 = .12

Age −0.33 [−1.84, 1.18] −.06 .66

Sex −16.42 [−72.69, 39.86] −.08 .56

BPD 19.19 [−41.06, 79.43] .10 .52

Past number of DSH events 16.91 [−17.65, 51.47] .15 .33

Number of different prescribed 
psychotropic medications

15.19 [3.82, 26.55] .40 .01*

Note: Sex: female = 0, male = 1; BPD: absence = 0, presence = 1; past number of DSH events: 
none = 1, one = 2, two or more = 3.
Abbreviations: BPD, borderline personality disorder; DSH, deliberate self- harm.
*P < .05, **P < .01.

TA B L E  4  Hierarchical multiple 
regression analysis to predict the total 
number of tablets, capsules, and packs 
ingested at the overdose (n = 47)
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evidence- based pharmacotherapy are important for reducing the 
risk of suicide, and psychotherapy should be proposed as an alterna-
tive to pharmacotherapy when appropriate.
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