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Letters to the Editor

Serious outcomes associated with
overdose of medicines containing
barbiturates for treatment of
insomnia

doi:10.1111/pcn.12198

HE SUICIDE RATE has remained high in Japan during the

last two decades.! Restriction of access to means is an
established suicide prevention strategy,” and limitation of pre-
scribing barbiturates was followed by decreased death from
those drugs in many countries.> However, in Japan, many
psychiatrists still prescribe medicines containing barbiturates
for treatment of insomnia. For example, a medical compound
containing barbiturates was prescribed for 8-15% of patients
with schizophrenia in Japan.*

We found that medicines containing barbiturates were
overdosed by a substantial proportion of patients in Japan,
and it was associated with serious outcomes. In a survey of
all 190 patients (mean age 32.6 +0.95 years) who admitted
to an emergency department in 1 year due to drug overdose
between 2008 and 2009, overdosed medicines were exam-
ined by interviewing patients and cohabitants and by urinary
triage if conducted. Among 185 patients whose kinds of over-
dosed drugs were revealed, 29 patients (15.7%) overdosed
medicines containing barbiturates. Overdose of such medi-
cines tended to associate with older age (36.8 = 2.41 years vs
31.6+ 1.04 years, P=0.05) and male sex (male 23.8%,
female 13.3%, P=0.10), while it was not associated with
psychiatric diagnosis, simultaneous alcohol use, overdose of
other antipsychotics, antidepressants, nor anxiolytics
(P=0.79, P=0.29, P=0.14, P=0.11, and P=0.11, respec-
tively). Overdose of medicines containing barbiturates was
associated with an increased death by drug intoxication
(n=2, 6.9%, vs n=0, 0.0%, P=0.02). Further, it was asso-
ciated with increased odds of antibiotics treatment for pneu-
monia caused by drug intoxication after adjusting for age,
sex, and simultaneous overdose of antidepressant and
anxiolytics (odds ratio, 4.43; 95% confidence interval, 1.09~
17.96; P=0.04).

This report used the data on a public hospital that covered
a wide area of Tokyo (970 000 inhabitants in the catchment
area of 96 km?), including many psychiatric clinics, thus may
reflect a certain trend of prescription of Japanese psychiatrists.
Although poisoning of drugs composes less than 5% of all
suicide deaths,' Japanese psychiatrists should avoid prescrip-
tion of medicines containing barbiturates for treatment of
insomnia. Due to the small number of samples and lack of
information, we could not adjust for demographic character-
istics and physical comorbidity when examining fatal
outcome. It would also be beneficial for other countries
to investigate medicines that cause completed suicide due to
drug overdose, and give a caution for easy prescription of
those medicines.

© 2014 The Authors
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Aripiprazole in difficult-to-treat
delusional disorder with
co-morbid epilepsy

doi:10.1111/pen.12200

UR CURRENT UNDERSTANDING of the psychophar-

macological treatment of persistent delusional disorder
is limited by scanty scientific data that mostly consist of indi-
vidual case reports and series only. A reasonable pharmaco-
logical treatment approach for patients with delusional
disorder is a standard trial of an antipsychotic or, for somatic
delusions, selective serotonin reuptake inhibitor.!

A 22-year-old man was brought to the Institute of Human
Behaviour and Allied Sciences (a tertiary neuropsychiatric care
centre) with a 2-year history of persistent persecutory belief.
Examination revealed a well systematized delusion of reference
and persecution with occasional transitory auditory hallucina-
tions. Collateral history obtained included use of sodium
valproate for episodes of generalized tonic clonic seizures
(GTCS) for the last 3 years. There was no history of substance
abuse and his family history was negative for any neuropsychi-
atric illness. The laboratory investigations and brain imaging,
including electro-encephalogram, showed no abnormality and
no cause could be ascertained for multiple episodes of GTCS.
During the last 2 years, the patient was unsuccessfully treated
with adequate dose and duration trials of three different atypi-
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Objective: This case-control psychological autopsy study aimed to explore a relationship between sleep
disturbances and suicide among Japanese, as well as determine the importance and usability of screening
for sleep disturbances in suicide prevention.
Methods: A semi-structured interview was conducted with the close family members of 49 adult suicide
" “completers and 145 gender-, age-, and residential municipality-matched living controls. The survey
included sections on demographics, sleep disturbances, and mental disorders. Conditional logistic
regression analyses were performed to compare sleep disturbance prevalence between the two groups.
Results: A significantly higher prevalence of sleep disturbances was found among the suicide group
Sleep disturbance (75.5%) compared to the controls (11.0%) (odds ratio [OR]=21.6, p <0.001). The association remained
Mental disorder significant after adjusting for mental disorders (OR=12.7, p <0.001). The population attributable risk
Japan percent of suicide associated with sleep disturbances and mental disorders was estimated to be 56.4%
Psychological autopsy and 35.3%, respectively.
Case-control Conclusions: The study confirmed that sleep disturbances are an important risk factor of suicide, indepen-
Population attributable risk dent of mental disorders. Sleep disturbances accounted for a greater proportion of suicide cases than did
mental disorders in the Japanese population given the higher prevalence, and could thus be considered an
important target in suicide prevention in Japan.

Keywords:
Suicide
Suicide prevention

© 2014 Elsevier B.V. All rights reserved.

Sleep disturbances may also represent a critical risk factor for
suicide, and the early detection and treatment may greatly contrib-

1. Introduction

Suicide is a major global health concern. The World Health
Organization estimates that approximately one million people
die by suicide every year. Japan’s annual suicide rate is the highest
of the seven major industrialized nations {1} and dramatically
increased in 1998; since then, more than 30,000 individuals have
died annually by suicide through 2011 [2]. Factors that increase
risk of suicide and suicidal behaviors include mental disorders
{3~4], physical disease [5-7], unemployment |8-11}, adverse
working conditions {10}, divorce [11~12]}, childhood maltreatment
{13-15], and family history of suicidal behavior {15].

* Corresponding author. Address: Center for Suicide Prevention, National Insti-
tute of Mental Health, National Center of Neurology and Psychiatry, 4-1-1
Ogawahigashi, Kodaira-shi, Tokyo 187-8553, Japan. Tel.: +81 42 341 2711; fax:
+81 42 346 1884.

E-mail address: mkodaka@ncnp.gojp (M. Kodaka).

htep:/jdx.dotorg/10.1016f].sleep.2013.11.789
1389-9457/© 2014 Elsevier B.V. All rights reserved.

ute to suicide prevention. A previous meta-analysis reported
significant associations between sleep disturbances and suicidal
thoughts and behaviors [16]. A Norwegian population-based study
reported that age- and sex-adjusted hazard ratios for suicide
among individuals with sleep disturbances ranged from 1.9 to
4.3, depending on the frequency [17]. Sleep disturbances that in-
creased suicide risk included insommnia {18-23}, nightmares
{22,24-28], difficulty initiating sleep {29], and difficulty maintain-
ing sleep [30]. Short sleep duration was also significantly
associated with suicide risk {28,31~33]. The association was not
explained by mental disorders; rather, it was independent of
mental disorders [16,17,29,31,34]. Although previous studies have
consistently shown an association between sleep disturbances and
suicide, the usefulness of sleep disturbance assessment as a marker
of suicide, compared to mental disorders, has not been clearly
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evaluated, and no quantitative measures, such as population
attributable risk proportion (PARP) and estimated post-screening
probability of suicide, have been provided.

In addition, the relationships between sleep disturbances, men-
tal disorders, and suicide may differ by culture and country. Lim-
ited data are available regarding the relationship between sleep
disturbances and suicide in Japan. Only a prospective cohort study
of 13,259 middle-aged adults indicated that difficulty maintaining
sleep increased risk of suicide {30]. As for suicidal tendencies, there
were significant associations between feelings of insufficient sleep
and suicide ideation among middle-aged female {35] and male
workers {36]. Insomnia and overall sleep disorders were also sig-
nificantly associated with increased risk of suicide ideation among
psychosomatic clinic outpatients {37]. These findings suggest that
sleep disturbances are also a risk factor for suicide in Japan.
However, sleep time in Japan is the second shortest in the world
after Korea {38], and the prevalence of mental disorders tends to
be lower in Asian countries, including Japan, compared to Western
countries [39]. These country-dependent differences may influence
the impact that sleep disturbances or mental disorders have on
suicide prevention.

In the present study, we analyzed data from the first Japanese
case—control psychological autopsy study {40] to assess the associ-
ation between sleep disturbances and suicide in Japan, after adjust-
ing for mental disorders including depression. To verify a
comparable impact of sleep disturbances in suicide prevention,
we also calculated a PARP of suicide associated with sleep distur-
bances, as well as mental disorders, and also simulated posterior
probabilities of suicide among screening positives for populations
with different risks of suicide when sleep disturbance assessment
was used in a screening of suicide.

2. Methods
2.1. Study participants

The study included 52 individuals over 20 years of age who died
by suicide in various areas of Japan. Bereaved family members who
visited prefectural Mental Health Welfare Centers for individual
support or survivor meetings were asked to participate at the time
of visit. Suicide case respondents represented various areas of
Japan. The surveys, described below, took place from January
2007 to July 2009. The mean period from incidence of suicide to
administration of the survey was 17.4 months (SD, +14.7 months).

Control participants recruited from September through Novem-
ber 2009 were living individuals matched to the suicide cases by
gender, age (5-year age group), and residential municipality. Up
to 30 control candidates for each suicide case were randomly se-
lected from the Basic Resident Register. Interviewers employed
by a research company contacted the candidates by first sending
an invitation letter and then visiting their homes if there was no
response to the letter. Once a candidate agreed to participate, the
interviewer contacted the closest family member living with the
candidate. A total of 152 controls and their family members agreed
to participate in the study; however, the genders of three suicide
cases were found to be wrongly coded after data collection. Those
cases and the seven controls matched to them were subsequently
excluded from analyses, giving a final dataset of 49 suicide cases
and 145 matched controls.

2.2. Procedures

Information on the suicide cases and controls was collected
through an interview with a family member for each. An informant
for a suicide case was a family member who had a close

relationship and lived together with the deceased. An informant
for a control was the closest family member living together with
him/her. If two or more close family members were available,
the highest selection priority was given to spouse, followed by par-
ent and child. Data collection through interview surveys started
once informants and controls gave consent in writing to participate
in the study.

A semi-structured interview was conducted using an assess-
ment instrument for psychological autopsy studies described be-
low. Interviews for suicide cases were conducted by paired local
investigators consisting of a psychiatrist and another mental
health professional such as a public health nurse. All local investi-
gators participated in a three-day training program for the study.
Interviewers from the research company received a day-long
training session to be qualified to recruit controls as described
above and also conduct their interviews. Data coding and entry
were performed by the research company staff.

The study protocol was approved by the Research Ethics
Committee of the Faculty of Medicine/Graduate School of Medicine
at the University of Tokyo and the Ethics Committee of the
National Center of Neurology and Psychiatry.

2.3. Assessment instruments

The assessment instrument was based on one formulated by the
Beijing Suicide Research and Prevention Center in China {41} and
modified through a preliminary study with 25 suicide cases to
accommodate situations and interests in Japan. The instrument
consisted of eight sections: (1) socio-demographic background,
(2) previous suicidal behaviors (and characteristics of completed
suicides for suicide cases), (3) childhood and school experiences,
(4) job characteristics (for those employed), (5) financial problems,
(6) quality of life, (7) physical conditions (including sleep distur-
bances), and (8) mental disorders. This study mainly used socio-
demographic background, sleep disturbances, and mental disor-
ders for data analyses.

Socio-demographic variables included gender, age (or age of
death for suicide cases), education, marital status, employment
status, and household income in the past year. Education was cat-
egorized as junior high school graduate (11 years of education or
less), high school graduate (12-15 years), and college graduate or
higher (16+ years). Marital status was dichotomized into ‘married’
and ‘not married’, and employment status into ‘employed’ and ‘not
employed’.

Overall sleep condition in the month prior to suicide or the sur-
vey was dichotomized into ‘disturbed’ or ‘not disturbed’. When a
family member was unable to recall the deceased’s sleep distur-
bances, we coded this response as ‘unknown’ and interpreted this
as ‘not disturbed’ in the data analysis. Sleep disturbances were di-
vided into six categories: ‘difficulty falling asleep’, ‘interrupted
sleep’, ‘early morning awakening’, ‘lack of deep sleep’, ‘day-night
reversal’, and ‘other’. Categories for frequency of sleep disorders in-
cluded ‘none’, ‘1-2 days’, ‘3-4 days’, ‘5-6 days’, ‘every day’, and
‘unknown’ (‘3-4 days’ and ‘5-6 days’ were combined for data anal-
yses due to few frequencies). Continuity of sleep disorders was
dichotomized into ‘more than one year (prior to suicide) or ‘less
than one year'.

A psychiatric structured interview schedule was used with sui-
cide cases at the time of death and controls at the time of the inter-
view to assess mental disorders such as alcohol-related disorders
(alcohol dependence and alcohol abuse), drug-related disorders
(drug dependence and drug abuse), mood disorders (major depres-
sive disorder, dysthymic disorder, and bipolar | and II disorders),
psychotic disorders (schizophrenia, brief psychotic disorder, and
other psychotic disorder), and anxiety disorders (panic disorder,
generalized anxiety disorder, and acute and post-traumatic stress
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disorders). The interview schedule was based on an assessment
guide used in a psychological autopsy study in China {41}, the
Structured Clinical Interview for DSM-IV (SCID) [42}, and other rel-
evant tools. A preliminary adaptation was developed by translating
the original to Japanese and then modifying questions from the
SCID Axis | disorders. The instrument was further modified
through a series of pilot studies, using interviewer experiences
and feedback from family members of suicide cases.

2.4. Data analysis

Sleep disturbance prevalence was compared between suicide
cases and controls. The statistical significance of differences in
frequencies was tested using conditional logistic regression, since
the number of controls matched to one suicide case ranged from
one to six. The odds ratio (95% confidential interval [CI]) was calcu~
lated for suicide associated with variables relevant to sleep disor-
ders such as type, frequency, and continuity of disturbances.
Relationships were also analyzed between sleep disturbances and
suicide, adjusted for depressive disorders or mental disorders. To
identify which disorders have a higher priority in suicide risk
assessment of the general population, population attributable risk
percent (PARP) [43] of suicide was estimated among those affected
by sleep disturbances or mental disorders. Posterior probabilities
of suicide occurring under sleep disturbances were calculated to
identify for which of three different target populations sleep
disturbance screening was most useful as a marker of suicide. Data
analyses were performed using IBM SPSS Statistics ver.19 (IBM,
Armonk, NY, USA). P<0.05 (two-tailed) was considered statisti-
cally significant.

3. Results
3.1. Demographics and suicide-related characteristics

Table 1 presents demographics for the suicide and control
groups. The proportion of junior high school graduates (11 years
of education or less) was higher for the suicide cases than the con-
trols. The suicide group also included more individuals who had
not been married and had a lower employment rate than the
control group.

Table 1

M. Kodaka et al./Sleep Medicine 15 (2014) 430-435

3.2. Association between sleep disturbances and suicide

Sleep disturbances, experienced by 75.5% of suicide cases and
11.0% of controls, were significantly associated with suicide
(OR =21.6, 95% Cl = 7.6-61.5, p < 0.001) (Table 2). Of the five types
of sleep disturbances, ‘difficulty falling asleep’ produced the high-
est odds ratio (OR = 51.7, 95% Cl = 6.9-390.1, p < 0.001). Half of the
suicide cases experienced daily sleep disturbances, which had the
highest odds ratio among other frequency categories (OR =47.1,
95% Cl=9.5-232.8, p <0.001). Individuals who experienced sleep
disturbances for one year or longer were 11.8 times more likely
to die by suicide (CI = 3.9-35.6, p < 0.001).

Significant relationships between sleep disturbances and sui-
cide were observed when adjusted for depressive (OR=9.7, 95%
Cl=3.2-29.5, p<0.001) or any mental disorders (OR=12.7, 95%
Cl=4.0-40.3, p<0.001). Depressive disorders and mental
disorders alone were both significantly associated with suicide
(OR=68.7, 95% (1=9.2-510.8, p<0.001 and OR=21.1, 95%
Cl =7.4-60.2, p < 0.001, respectively).

A PARP of suicide associated with sleep disturbances was esti-
mated to be 56.4%, based on the multivariate odds ratio associated
with sleep disturbance controlling effects for any mental disorders
(OR = 12.7) and the prevalence of sleep disturbances in the control
group (11%). On the other hand, a PARP of suicide associated with
any mental disorders was 35.3%, based on the multivariate odds
ratio associated with any mental disorders controlling effects for
sleep disturbances (OR=12.3) and the prevalence of sleep
disturbance in the control group (4.8%).

3.3. Usefulness of sleep disturbance assessment as a marker of suicide

The usefulness of sleep disturbance assessment as a marker of
suicide was examined using posterior probabilities among screen-
ing positives (i.e., cases with sleep disturbances) as an indicator,
under simulated scenarios of three difference target populations,
i.e., people at the greatest risk of suicide (e.g., severely depressed
patients), people at high risk of suicide (e.g., divorced or unem-
ployed patients), and the general population in Japan (Table 3).
The detailed calculation procedure is presented in Appendix. Pos-
terior probabilities of suicide cases among screening positives were
estimated to be 43.3% and 6.5% per year for people at the greatest

Demographic characteristics of suicide cases and controls: the nation-wide case-control psychological autopsy study in Japan, 2007-2009.

Suicide cases (N =49) Controls (N = 145) p 0Odds ratio (95% CI)
n (%) n (%)
Gender
Male 41 (83.7) 120 (82.8) REF 1.00
Female 8(16.3) 25(17.2) 0.899 0.85 (0.45-2.03)
Age (years)
20-34 13 (26.5) 35 (24.1) REF 1.00
35-44 14 (28.6) 40 (27.6) 0910 0.96 (0.45-2.04)
45-64 14 (28.6) 49 (33.8) 0.608 0.82 (0.39~-1.75)
65- 8(16.3) 21 (14.5) 0.967 1.02 (0.42-2.46)
Education (years)
11or less 14 (28.6) 24 (16.6) 0.047 2.93 (1.02-8.46)
12-15 22 (44.9) 72 (49.7) 0.575 1.27 (0.55-2.94)
16- 13 (26.5) 48 (33.1) REF 1.00
Marital status
Married 31 (63.3) 117 (80.7) REF 1.00
Not married 18 (36.7) 28 (19.3) 0.003 5.14 (1.75-15.09)
Employment status
Employed 34 (69.4) 119 (82.1) 0.009 0.20 (0.06-0.67)
Not employed 15 (30.6) 26 (17.9) REF 1.00

Conditional logistic regression analysis; ClI: confidence interval; REF: reference group.



