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Articles

Assertive case management versus enhanced usual care for
people with mental health problems who had attempted
suicide and were admitted to hospital emergency
departments in Japan (ACTION-J): a multicentre, randomised
controlled trial

Chiaki Kawanishi, Tohru Aruga, Naoki Ishizuka, Naohiro Yonemoto, Kotaro Otsuka, Yoshito Kamijo, Yoshiro Okubo, Katsumi lkeshita, Akio Sakai,
Hitoshi Miyaoka, Yoshie Hitomi, Akihiro lwakuma, Toshihiko Kinoshita, Jotaro Akiyoshi, Naoshi Horikawa, Hideto Hirotsune, Nobuaki Fto
Nakao Iwata, Mototsugu Kohno, Akira lwanami, Masaru Mimura, Takashi Asada, Yoshio Hirayasu, for the ACTION-| Group*

Summa

Backgrou:?cll Non-fatal suicide attempt is the most important risk factor for later suicide. Emergency department visits
for attempted suicide are increasingly recognised as opportunities for intervention. However, no strong evidence
exists that any intervention is effective at preventing repeated suicide attempts. We aimed to investigate whether
assertive case management can reduce repetition of suicide attempts in people with mental health problems who had
attempted suicide and were admitted to emergency departments.

Methods In this multicentre, randomised controlled trial in 17 hospital emergency departments in Japan, we randomly
assigned people aged 20 years and older with mental health problems who had attempted suicide to receive either assertive
case management (based on psychiatric diagnoses, social risks, and needs of the patients) or enhanced usual care (control),
using an internet-based randomisation system. Interventions were provided until the end of the follow-up period (ie, at
least 18 months and up to 5 years). Outcome assessors were masked to group allocation, but patients and case managers
who provided the interventions were not. The primary outcome was the incidence of first recurrent suicidal behaviour
(attempted suicide or completed suicide); secondary outcomes included completed suicide and all-cause mortality. This
study is registered at ClinicalTrials.gov (NCT00736918) and UMIN-CTR (C000000444).

Findings Between July 1, 2006, and Dec 31, 2009, 914 eligible participants were randomly assigned, 460 to the assertive
case management group and 456 to the enhanced usual care group. We noted no significant difference in incidence
of first recurrent suicidal behaviour between the assertive case management group and the enhanced usual care
group over the full study period (log-rank p=0-258). Because the proportional hazards assumption did not hold, we
did ad-hoc analyses for cumulative incidence of the primary outcome at months 1, 3, 6, 12, and 18 after randomisation,
adjusting for multiplicity with the Bonferroni method. Assertive case management significantly reduced the incidence
of first recurrent suicidal behaviour up to the 6-month timepoint (6-month risk ratio 0-50, 95% CI 0-32-0-80;
p=0-003), but not at the later timepoints. Prespecified subgroup analyses showed that the intervention had a greater
effect in women (up to 18 months), and in participants younger than 40 years and those with a history of previous
suicide attempts (up to 6 months). We did not identify any differences between the intervention and control groups
for completed suicide (27 [6%] of 460 vs 30 [7%] of 454, log-rank p=0-660) or all-cause mortality (46 [10%] of 460 vs
42 [9%)] of 454, log-rank p=0-698).

Interpretation Our results suggest that assertive case management is feasible in real-world clinical settings. Although
it was not effective at reducing the incidence of repetition of suicide attempts in the long term, the results of our ad-
hoc analyses suggested that it was effective for up to 6 months. This finding should be investigated in future research.
Funding The Ministry of Health, Labour, and Welfare of Japan.

Introduction 538000 in 2005-08.° In the UK, roughly 220000 patients

Non-fatal suicide attempt is the most potent predictor of
later suicide.® Hospital admissions because of
attempted suicide and self-inflicted injury have been
increasing worldwide.** The average number of
admissions to emergency departments for attempted
suicide and self-inflicted injury per year in the USA
more than doubled from about 244000 in 1993-96 to
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are admitted to hospital for self-harming annually?
Emergency department admission for attempted suicide
is therefore increasingly recognised as an opportunity
for medical personnel to intervene to prevent future
suicide attempts.®

Several randomised controlled trials have been done to
assess the effectiveness of contact interventions (letters or
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postcards, telephone calls, home visits, etc) to prevent
repetition of suicide attempts.””” However, no strong
evidence has been produced for the effectiveness of this
type of intervention.® In their systematic review,”
O’Connor and colleagues showed that psychotherapy
reduced suicide attempts in some high-risk adults in
populations and settings relevant to primary care. In a
randomised controlled trial,? cognitive therapy was
effective at preventing suicide attempts in adults who had
recently attempted suicide. However, the evidence overall
is unclear, and the extent to which such findings are
applicable to suicidal patients who are admitted to
emergency departments is unknown.

Although most suicidal patients who are admitted to
emergency departments are suffering from mental
health problems, these patients often do not receive
adequate mental health-care management in their com-
munities after discharge.”* In a randomised controlled
trial, Morthorst and colleagues® examined the effects of
assertive and intensive case management on repetition
of suicide attempts, but the intervention did not lead to a
significant reduction in this outcome; however, the study
had a small sample size, patients were from a single
centre, and individuals with psychosis were excluded
from the study.

In this study, we aimed to investigate whether assertive
and continuous case management could reduce the
incidence of repetition of suicide attempts in adults with
mental health problems who had attempted suicide,
compared with enhanced usual care.

Methods
Study design and participants
ACTION-] was a multicentre, randomised controlled
trial done at 17 Japanese hospitals (appendix) with both
an emergency department and a psychiatric department.
Potential study participants were adults (aged 20 years
and older) who had attempted suicide and were admitted
to the emergency department to receive critical care. To
be eligible, patients had to have a primary diagnosis of an
axis 1 psychiatric disorder, because the case management
intervention was developed for patients with these
disorders. Psychiatric diagnosis was obtained by
structured interview with the Mini-International Neuro-
mental Interview,” and defined as axis 1 in accordance
with the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision (DSM-IV-TR).* We
excluded patients who had a primary diagnosis that did
not meet the definition of a DSM-IV-TR axis 1 disorder.
Action in anticipation of death was confirmed at least
twice in each patient by use of the Suicide Intent
Scale.” Patients had to be able to understand the
description of the study, provide informed consent,
attend a face-to-face interview and a session for
psychoeducation during their stay at the emergency
department before enrolment in the study, and visit the
participating hospital regularly to attend face-to-face

interviews for assessments and case management after
discharge from the emergency department.

The study protocol was approved by the Central
Research Ethics Committee of the study sponsor (Japan
Foundation for Neuroscience and Mental Health, Tokyo,
Japan) and by the local ethics committees of all
participating hospitals. All participants provided written
informed consent.

Randomisation and masking
Participants were randomly assigned (1:1) by an internet-
based system operated by a central, independent data
centre to either the intervention group (assertive case
management) or the control group (enhanced usual care).
Assignment was by the minimisation method, with four
factors: participating hospital, sex, age (younger than
40 years vs 40 years and older), and history of previous
suicide attempts before the current episode. We regarded
these as factors that could affect the study outcomes.
Outcome assessors were masked to group assignment,
but patients and case managers who provided the
interventions were not. The outcome assessors, who
were trained for the assessments before the trial,
collected the information about attempted suicide from
participants or their family members by direct interview.
The assessors did not know the participants’ assigned
groups, the status of implementation of the intervention,
or information about events obtained by other on-site
staff. An event review committee independently assessed
all events related to the study outcomes.

Procedures
After patients were physically stabilised and alert con-
sciousness was confirmed, potential study participants
received thorough psychosocial assessment, including
assessment of the social, psychological, and motivational
factors specific to the self-harm event and an assessment
of mental health, social risks, and needs, as recommended
by UK national clinical practice guidelines.”® Trained
psychiatrists in the study group checked the patients
against the inclusion and exclusion criteria, and provided
a complete description of the study. Next, psychiatrists or
other trained medical personnel from the study group
gave the patients semi-structured psychoeducation, as
suggested by WHO.” After the psychoeducation session,
patients were provided with the complete study description
again before being asked to provide informed consent.
Assigned interventions were provided until the end of the
follow-up period (ie, at least 18 months and up to 5 years).
Participants who were randomly assigned to the control
group received enhanced usual care at the participating
emergency departments.”® In addition to the psycho-
education session in the emergency department before
randomisation, these participants were given an infor-
mation pamphlet listing available social resources (health
care-based and local government services) every time
they visited for periodic assessments (6 months and
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18 months after randomisation, then annually until the
end of the study).

Participants who were randomly assigned to the
intervention group were offered assertive and continuous
case management (panel 1), delivered by dedicated case
managers who were trained experts in mental health
(psychiatrists, nurses, social workers, or clinical psycho-
logists). Encouragement to participate in psychiatric
treatment was a core feature and appointments with
psychiatrists and primary care physicians were organised.
To facilitate the case management, the psychoeducation
was also provided to participants’ family members during
the participants’ initial stay in the hospital.

The case management was provided in accordance
with a manual developed by the intervention pro-
gramme committee of the study group. Briefly, the case
managers periodically contacted participants assigned
to the intervention group for 18 months after
randomisation (at week 1 and at months 1, 2, 3, 6, 12,
and 18) during their stay at the emergency department
and after discharge. When applicable, the case managers
contacted the participants every 6 months until the end
of the trial (Jjune 30, 2011). In principle, case
management was accomplished through direct dialogue
(face-to-face interviews by the case managers at the
hospital), or by telephone conversation as the next best
option. When case managers could mnot reach
participants, they approached family members who had
given their consent in advance to be contacted; the
frequency with which this approach was used was not
monitored. To maintain the quality of the standardised
intervention, the intervention programme committee
(which consisted of the case managers and a group of
the study investigators) held case conference meetings
every 2 months (fidelity scores were not calculated). The

Panel 1: Features of the assertive case management
intervention

« Periodic contact (either face-to-face or by telephone)
with participants during their stay in the emergency
department and after discharge

«  Collection of information about each participant's
treatment status and social problems that could disturb
their treatment adherence

» Encouragement of participants to adhere to psychiatric
treatment

. Coordination of appointments with psychiatrists and
primary care physicians

« Encouragement of participants who discontinued
psychiatric treatment to return to treatment

« Referrals to social services and private support
organisations, and coordination for use of these resources
to accommodate the individual needs of patients

+  Provision of the psychoeducation content and information
about social resources through a dedicated website

www.thelancet.com/psychiatry Vol 1 August 2014

committee also visited the participating hospitals when
necessary.

The protocol specified two interim analyses to assess
the primary outcome, the first at roughly two-thirds
into enrolment, and the second at the end of
enrolment.”*® An independent data monitoring com-
mittee reviewed safety and efficacy issues from the
interim analyses and from periodic monitoring reports

6123 emergency admissions after suspected
suicide attempt

|
|
1

—P{Tlm patients died during critical care

5021 patients admitted to emergecy
department

2104 did not match eligibility criteria*
352 youngerthan 20 years
487 did not have a primary DSM-IV-TR

axis 1 diagnosis
464 had no clear suicidal intent
775 were unable to understand the study
812 were unable to attend psychoeduction
575 were unable to attend the assessment
633 were missed for eligibility check

v

2224 eligible patients

>

957 missed to contact because of short hospital
stay

A

to participate

1267 received psychoeducation and were
asked to provide informed consent

—.|7353 declined to participate

A

l 914 randomly assigned

|

v

13

460 allocated to assertive and continuous case
management (intervention group)
443 received allocated intervention
11did not receive allocated intervention

454 allocated to enhanced usual care
(control group)
454 received allocated intervention

v

v

135 had no direct contact at the end of the trial
126 had accessible vital records
9 did not have accessible vital records
140 had fewer than seven scheduled contacts

141 had no direct contact at the end of the trial
128 had accessible vital records
13 did not have accessible vital records

v

v

460 included in intention-to-treat analysis

454 included in intention-to-treat analysis

Figure 1: Trial profile

DSM-IV-TR=Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision.* *Some

participants were excluded for more than one reason.
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Assertive case Enhanced usval
management group care group
(n=460) (n=454)
Women 263 (57%) 251(55%)
Mean age (years) 42:9 (14-6) 417 (15-2)
Older than 65 years 42(9%) 44 (10%)
Primary psychiatric diagnosis
Substance-related disorder 19 (4%) 26 (6%)
Schizophrenia or other psychotic disorder 93 (20%) 86 (19%)
Mood disorder 215 (47%) 211 (46%)
Adjustment disorder 100 (22%) 91 (20%)
Other 33(7%) 40(9%)
Visited a psychiatrist within 1 month before the 260 (57%)* 257 (57%)
suicide attempt
Visited a physician other than a psychiatrist within 151 (33%)1 135 (30%)
1 month before the suicide attempt
Education
Less than high school 115 (25%) 108 (24%)
High school 229 (50%) 237 (52%)
Beyond high school 116 (25%) 109 (24%)
Employment status
Employed 194 (42%) 206 (45%)
Unemployed 243 (53%) 220 (48%)
Retired 11 (2%) 16 (4%)
Student 11 (2%) 12 (3%)
Missing data 1(<1%) 0
Marital status
Married 180 (39%) 195 (43%)
Single 169 (37%) 183 (40%)
Divorced 94 (20%) 61 (13%)
Widowed 17 (4%) 15 (3%)
Lives with partner or family 113 (25%) 84 (19%)
Previous suicide attempts
None 229 (50%) 235 (52%)
One or two times 131 (28%) 125 (28%)
Three or more times 100 (22%) 94 (21%)
Method of the present suicide attempt#
Drug overdose 326 (71%) 322 (71%)
Gas 31(7%) 28 (6%)
Laceration 76 (17%) 71 (16%)
Jumping from a high place 10 (2%) 7 (2%)
Intentional traffic-related injury 55 (12%) 60 (13%)
Hanging 27 (6%) 26 (6%)
Other 21 (5%) 21 (5%)
Data are n (%) or mean (SD). *One individual with missing data excluded from percentage calculation. 1Three
individuals with missing data excluded from percentage calculation. $Totals are greater than 100% because some
individuals used more than one method.
Table 1: Baseline characteristics

produced every 3 months throughout the study period
(under masking).

Outcomes
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The primary outcome measure was the incidence of
first recurrent suicidal behaviour (attempted suicide or

completed suicide). We also measured incidence of com-
pleted suicide and all-cause mortality as secondary
outcomes to support the primary outcome measure.
Because our data for the primary outcome presented time-
dependent effects (the proportional hazard assumption did
not hold), we also measured the cumulative incidence of
the first episode of recurrent suicidal behaviour at 1, 3, 6,
12, and 18 months after randomisation as ad-hoc analyses.
Information about participant deaths was obtained by the
outcome assessors or from the Government death registry.

Other protocol-specified secondary outcomes were
number and incidence of recurrent suicidal behaviours,
including repeated suicidal attempts per person-year;
number of selfharm behaviours; types and numbers of
people or organisations to consult; other medical services
(clinical visit or hospital admission); physical function;
Beck Hopelessness Scale score;” and Health Survey for
quality-of-life score (short form-36).* We plan to publish
results for all these outcomes in a seperate report.

Statistical analysis

We estimated that the annual incidence of first recurrent
suicidal behaviour would be 15% in the control group®
and 10-5% in the intervention group. Based on these
estimates, we calculated that the minimum number of
participants needed per group to confirm the superiority
of the assertive case management intervention (with an
a of 0-05 and a statistical power of 90%) was 421. In
anticipation of withdrawals and missing data, we aimed
to recruit 910 participants to the study.

Analyses were done in accordance with the intention-
to-treat principle. To check the assumption of proportional
hazards for the primary outcome, we generated an overall
cumulative incidence curve using the Kaplan-Meier
method and log-plot. Because our data presented time-
dependent effects (the proportional hazards assumption
did not hold), the hazard ratio in the survival analysis was
not appropriate as a measure of effects.” Therefore, we
calculated risk ratios (RRs) with 95% CIs for cumulative
incidence at five timepoints as ad-hoc analyses; for
comparison with the results obtained from previous
reports,”? we selected months 1, 3, 6, 12, and 18 after
randomisation. We set a at 0-008 for adjustment of
multiplicity by the Bonferroni method.*

We did regression analyses for the calculated RRs.”* We
also made adjustments by using regression models with
the randomisation factors: sex (male vs female), age
(younger than 40 years vs 40 years and older), and history of
previous suicide attempts before the current episode (yes vs
no). In sensitivity analyses, we did multiple imputations for
missing data (at the ad-hoc timepoints) and used regression
models to adjust for the randomisation factors.*

We did prespecified subgroup analyses of the primary
outcome (using the ad-hoc analyses for the five specified
timepoints) by sex (male vs female), age (younger than
40 years vs 40 years and older), and history of previous
suicide attempts before the current episode (yes vs no).
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Because of the exploratory nature of the subgroup
analyses, we did not make any adjustment for multiplicity.
We also did a posthoc regression analysis in each
subgroup analysis to investigate the effect of the
remaining randomisation factors (sex, age, and previous
suicide attempts) on the primary outcome (by timepoints).
This study is registered at ClinicalTrials.gov
(NCT00736918) and UMIN-CTR (C000000444).

Role of the funding source

Neither the funder nor the sponsor of the study had any
role in study design, data collection, data analysis, data
interpretation, or writing of the report. The corresponding
author had full access to all the data in the study and had
final responsibility for the decision to submit for publication.

Results

Of 6123 emergency admissions after suspected suicide
attempt at participating hospitals between July 1, 2006, to
Dec 31, 2009, 914 participants were enrolled in the study,
of which 460 were randomly assigned to the intervention
group (assertive case management) and 545 to the control
group (enhanced usual care; figure 1). Baseline character-
istics were well balanced between the groups (table 1). As
planned in the protocol, two interim analyses were done
during the study period (October, 2007, and June, 2008).
The results of these analyses were reviewed by the
independent data monitoring committee, but conclusive
findings were not obtained (data not shown) and the trial
was continued until the end of the study period.

The assertive case management group had fairly good
adherence to the intervention at the end of the trial
(figure 1); 320 (70%) of 460 participants were contacted at
least seven times by a case manager. 11 (1%) participants
in the assertive case management group did not receive
the intervention.

With respect to the primary outcome of incidence of
first recurrent suicidal behaviour, there was no difference
between the two groups at the end of the study; the
survival curve for the assertive case management group
was not significantly different from that for the control
group (log-rank p=0-258, Wilcoxon p=0-103; figure 2).
However, in the ad-hoc analyses at selected timepoints
(done because the proportional hazards assumption was
not met), the cumulative incidence of first recurrent
suicidal behaviour was significantly lower in the
intervention group than in the control group at 1, 3, and
6 months after randomisation, but not at 12 or 18 months
(table 2).

With respect to the secondary outcomes assessed in
support of the primary outcome, we did not identify any
differences between the intervention and control groups
for completed suicide (27 [6%] of 460 vs 30 [7%] of 454,
log-rank p=0-660) or all-cause mortality (46 [10%] of
460 vs 42 [9%] of 454, log-rank p=0-698).

In the subgroup analyses, the intervention group had a
significantly lower cumulative incidence of first recurrent
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Assertive case management 460 392 354 333 279 208 150 93 56 18
Enhancedusual care 454 377 339 314 257 184 130 83 50 18

Figure 2: Kaplan-Meier curve for incidence of first episode of recurrent suicidal behaviour (attempted suicide

or completed svicide)

suicidal behaviour in women (up to 18 months), and in
participants younger than 40 years (up to 6 months), and
those with a history of previous suicide attempts (up to
6 months). We noted no signficant effect of the intervention
in the other subgroups, apart from participants with no
history of previous suicide attempts at 6 months only
(table 3).

In the sensitivity analysis for the primary analysis,
which we did to investigate possible selection bias caused
by missing data, we did not find any differences from the
results obtained from the primary analysis when adjusted
with randomisation factors (sex, age, and previous suicide
attempts; table 2), nor from the results obtained from the
subgroup analyses (table 3). The sensitivity analysis in the
subgroup analysis, which we did to investigate possible
selection bias caused by missing data, likewise showed no
differences when adjusted for remaining randomisation
factors (sex, age, and previous suicide attempts; table 3).

Discussion

Our results show that assertive and continuous case
management based on psychiatric diagnoses, social risks,
and needs of adults who had attempted suicide was not
effective at reducing the risk of repetition of suicide attempt
over the full study period (follow-up time from 18 months
to 5 years dependent on time of entry to the study), but it
did seem to be effective for up to 6 months in our ad-hoc
analyses by time from randomisation (panel 2).

Our findings are partly consistent with the results of
Morthorst and colleagues’ randomised controlled trial in a
single Danish hospital.? They implemented case manage-
ment through assertive outreach with eight to 20 outreach
consultations over 6 months by specialist nurses to
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Intervention vs control
Unadjusted risk ratio
Risk ratio (imputed)*
Risk ratio (adjusted)t

198

Risk ratio (imputed plus adjusted)}

1 month 3 months 6 months 12 months 18 months

3/444 (1%) vs 16/445 (4%)  7/430 (2%) vs 32/440 (7%)  25/417 (6%) vs 51/428 (12%) 43/397 (11%) vs 60/399 (15%)  55/380 (14%) vs 71/385 (18%)
019 (0:06-0-64) 0:22 (0-10-0-50) 0-50 (0:32-0-80) 072 (0-50-1-04) 0-79 (0-57-1:08)

019 (0:05-0-63) 0:22 (0:10-0-48) 0-48 (0:31-0.77) 0:71(0:49-1.02) 077 (0:55-1-06)

019 (0:05-0-60) 0-22 (0:10-0-49) 0-49 (0-31-077) 0:72(0-50-1-04) 0-78 (0-57-1-07)

018 (0:05-0:60) 0:21(0:09-0-47) 0-47 (0-30-075). 0:70 (0:48-1.00) 0:75 (0:54-1.03)

Data are number of events/population for the intervention (assertive case management) group or control (enhanced usual care) group, or risk ratio (95% Cl). *Risk ratios with data imputed for individuals who
missed the assessment. tRisk ratios adjusted by use of regression models for the randomisation factors of sex, age, and history of previous suicide attempts before the current episode. {Risk ratios with data
imputed for individuals who missed the assessment and adjusted by use of regression models for the randomisation factors of sex, age, and history of previous suicide attempts before the current episode,

Table 2: First recurrent svicidal behaviour (attempted suicide or completed svicide), by timepoint (ad-hoc analysis)

improve adherence with after-treatment as an add-on to
standard treatment. The intervention did not show a
significant reduction of repetition of suicide attempt at
12 months (OR 0-69, 95%CI 0- 34-1-43).

In our trial, adherence to the intervention was 70%
(figure 1). After 6 months, the case management was
provided every 6 months until the end of the follow-up
period (ie, from 18 months to 5 years after randomisation),
whereas before 6 months it was provided more often.
The less frequent intervention after 6 months might
have weakened the effectiveness of the intervention,
although intervention might be effective only for a short
period of time. Our results suggest that continuous case
management needs to be taken over by community
mental health caregivers within 6-12 months, dependent
on the availability of medical and social resources in the
community.

Because of the high adherence to our intervention
programme and the fact that the trial design was
embedded in real-world clinical settings, our study shows
that the assertive case management intervention is
feasible in clinical practice, with social workers or medical
personnel playing the part of case managers. Our findings
could also be relevant outside of Japan, in other countries
with functioning emergency services and comprehensive
mental health care services in place.

The subgroup analyses showed that greater effects
were seen in women, participants younger than 40 years,
and those with a history of previous suicide attempts.
Patients attempting suicide constitute a heterogeneous
group, differing in age, livelihood conditions, and risk
factors. Further research is needed to examine why a
greater effect was seen in these specific subgroups.

We noted no difference in the incidence of completed
suicide between groups during the overall study period.
In their randomised trial, Fleischmann and colleagues®
reported significantly fewer deaths by suicide among
people who had attempted suicide who were given brief
intervention and contact than among those given
treatment as usual at the 18-month follow-up. However,
their trial was deliberately done in five low-resource
countries with little infrastructure and scarce financial
and human resources. They noted that treatment as
usual for the participating sites in their study “would

not cover routine or systematic psychiatric or psycho-
logical assessment or help”, whereas in Japan psychiatric
consultation was available at 76% of the registered
tertiary emergency medical centres in 2012,* although
only some of these centres provided routine psychiatric
assessment.

Our study had some limitations. First, the enhancement
of usual care might have affected the overall results of our
study, since the control group received better care than is
usual in clinical practice in Japan. We chose to use
enhanced usual care as the comparison group for ethical
reasons; however, this approach might have reduced the
difference in the primary outcome between the assertive
case management group and the control group.

Another limitation of our study is that it did not
include suicidal patients younger than 20 years. These
patients were excluded because individuals younger
than 20 years are regarded as minors in Japan and
informed consent has to be obtained from legal
guardians. Additionally, we excluded suicidal patients
without an axis 1 DSM-IV-TR disorder as their primary
diagnosis because the intervention was designed
specifically for patients with an axis 1 disorder.

Many individuals who had attempted suicide did not
participate in the study because their physical conditions
were too severe for them to understand the description of
the study, and to attend the interview and session for
psychoeducation. Additionally, we missed some people
who had attempted suicide for eligibility review or contact
for the informed consent because of their short hospital
stay. Our results might have some selection bias; we
could not collect data for people who did not participate in
our study because of ethical restrictions. However, the
characteristics of our study participants were similar to
those described in a national registry study.’

Although the outcomes were systematically collected
from participants and official records, our results might
have some reporting bias. Additionally, we could not
compare the self-reported outcome of suicidal behaviour
by participants with register data for admissions to
emergency wards for critical care or hospital contacts
because it was impossible to track all register data or
hospital contacts since the catchment areas of some
emergency services in urban areas in Japan overlap, and
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1month 3months 6 months 12 months 18 months
Sex
Men (n=400)
Intervention vs control 2/190 (1%) vs 4/184 (2%) vs 10/178 (6%) vs 18/172 (10%) vs 24/168 (14%) vs
3/202 (1%) 9/200 (5%) 17/197 (9%) 21/183 (11%) 25/177 (14%)
Unadjusted risk ratio 0-69 (0-12-4-07) 0-48 (0-15-1-54) 0-65 (0-31-1:38) 0-91 (0-50-1-65) 1.01(0-60-1-70)
Risk ratio (imputed)* 079 (0-13-4-66) 0-46 (0-14-1-46) 0-61(0-29-1-29) 0-88 (0-48-1.61) 0-99 (0:59-1-67)
Risk ratio (adjusted)t 0-79 (0-13-4-66) 0-48 (0-15-1-52) 0-64 (0:30-1:36) 0-90 (0-50-1-62) 0-99 (0-60-1-66)
Risk ratio (imputed plus 076 (0-13-4-48) 0-45 (0-14-1-44) 0-60 (0-28-1-27) 0-87 (0-48-1-57) 0-96 (0-57-1-62)
adjusted)t
Women (n=514)
Intervention vs control 1/254 (<1%) vs 3/246 (1%) vs 15/239 (6%) vs 25/225 (11%) vs 31/212 (15%) vs
13/243 (5%) 23/240 (10%) 34/231(15) 39/216 (18%)) 46/208 (22%)
Unadjusted risk ratio 0.07(0-:01-056)  0-13 (0-04-0-43) 0-43 (0-24-0-76) 0-62 (0-39-0-98) 0-66 (0-44-0-99)
Risk ratio (imputed)* 007 (0-01-056) 013 (0-04-0-41) 0-42 (0-24-0-75) 0-61 (0-38-0-98) 0-64 (0-42-0-98)
Risk ratio (adjusted)t 0-07 (0-01-0-54) 0-13 (0-04-0-41) 0-43 (0-24-0-76) 0-64 (0-40-1-00) 0-66 (0-44-0-99)
Risk ratio (imputed plus 0.01(0-04-055) 012 (0-04-0-40) 042 (0-24-074) 061 (0:38-0-96) 063 (0-42-0-95)
adjusted)#
Age
Younger than 40 years (n=453)
Intervention vs control 0/216 vs 3/210 (1%) vs 14/204 (7%) vs 27/193 (14%) vs 32/186 (17%) vs
12/222 (5%) 23/221 (10%) 37/216 (17%) 41/207 (20%) 49/200 (25%)
Unadjusted risk ratio - 014 (0-04-0-45) 040 (0-22-072) 071 (0-45-1-10) 070 (0-47-1.05)
Risk ratio (imputed)* - 0-13 (0-04-0-43) 0-38 (0-21-0-69) 0-67 (0-43-1-05) 0-66 (0-44-0-99)
Risk ratio (adjusted)t - 013 (0-04-0-43) 039 (0-22-0-69) 0-69 (0-44-1:07) 0-68 (0-46-101)
Risk ratio (imputed plus - 013 (0-04-0-42) 0-37 (0-21-0-67) 0-65 (0-41-1.01) 0-64(0-43-0-96)
adjusted)#
Older than 40 years (n=461)
Intervention vs control 3/228 (1%) vs 4/220 (2%) vs 11/213 (5%) vs 16/204 (8%) vs 23/194 (12%) vs
4/223 (2%) 9/219 (4%) 14/212 (7%) 19/192 (10%) 22/185 (12%)
Unadjusted risk ratio 073 (0-17-3-24) 0-44 (0-14-1-41) 078 (0-36-1-68) 079 (0-42-1:50) 1.00 (0-58-1.73)
Risk ratio (imputed)* 072 (0-16-3-19) 0-43 (0-13-137) 0-76 (0-35-1-63) 0-81(0-43-1-54) 1.01(0-58-1.75)
Risk ratio (adjusted)t 0-81(0-18-3-59) 0-45 (0-14-1-43) 0-80(0-37-1.73) 0-81(0-43-1-52) 0-99 (0-58-172)
Risk ratio (imputed plus 078 (0-18-3-48) 0-43 (0-13-1-38) 077 (0-36-1-67) 0-82 (0-43-1.54) 1.00 (0-57-1-74)
adjusted)$
Previous svicide attempt
None (n=464)
Intervention vs control 1/223 (<1%) vs 3/216 (1%) vs 7/207 (3%) vs 14/202 (7%) vs 17/192 (9%) vs
3/234(1%) 10/230 (4%) 19/220 (9%) 21/204 (10%) 24/198 (12%)
Unadjusted risk ratio 035 (0-04-3:34) 0-32 (0-09-1-15) 0-39 (0-17-0-91) 0-67 (0-35-1-29) 073 (0-41-1:32)
Risk ratio (imputed)* 0-34(0-04-3-27) 0-31 (0-09-1-10) 0-38 (0-16-0-88) 0-68 (0-36-1-31) 0-73 (0-40-1-32)
Risk ratio (adjusted)t 0-36 (0-04-3-40) 033 (0-09-1-18) 0-41 (0-18-0-95) 0-70 (0-37-1:34) 0-75 (0-42-1-34)
Risk ratio (imputed plus 0-35 (0-04-3-32) 0-32 (0-09-1-13) 0-39 (0-17-0-91) 0-70 (0-37-1-34) 073 (0-41-1-33)
adjusted)¥
One or more (n=450)
Intervention vs control 2/221 (1%) vs 4/214 (2%) vs 18/210 (9%) vs 29/195 (15%) vs 38/188 (20%) vs
13/211 (6%) 22/210 (10%) 32/208 (15%) 39/195 (20%) 47/187 (25%)
Unadjusted risk ratio 0-15 (0-03-0-64) 0-18 (0-06-0-51) 0-56 (0-32-0-96) 074 (0-48-1-15) 0-80 (0-55-1-17)
Risk ratio (imputed)* 015 (0-03-0-64) 017 (0-06-0-49) 0-53 (0-31-0-92) 0-71 (0-45-1-10) 077 (0-52-1:12)
Risk ratio (adjusted)t 0-14(0-03-0-61) 0-17 (0-06-0-49) 0-53 (0-31-0-91) 0-73 (0-57-112) 0-78 (0-54-1-14)
Risk ratio (imputed plus 0-14 (0-03-0-62) 017 (0-06-0-48) 0-51 (0-30-0-88) 0-69 (0-44-1.06) 0-74 (0-51-1-09)
adjusted)¥
Data are number of events/population for the intervention (assertive case management) group or control (enhanced usual care) group, of risk ratio (5% Cl). *Risk ratios
| with data imputed for individuals who missed the assessment. tRisk ratios adjusted by use of regression models for the randomisation factors of sex, age, and history of
| previous suicide attempts before the current episode. {Risk ratios with data imputed for individuals who missed the assessment and adjusted by use of regression models for
the randomisation factors of sex, age, and history of previous suicide attempts before the current episode.
Table 3: First recurrent suicidal behaviour (attempted suicide or completed suicide), by subg;:;(ad-hoc analysis by timepoint) .
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Panel 2: Research in context

Systematic review

We searched PubMed for articles published from Jan 1, 1949,
to Feb 28, 2014, using the search terms “suicid*” OR
“self-harm” OR “self-injury” AND “random*” OR
“interventions”. We identified 12 relevant systematic reviews
of randomised trials; the most recent systematic review was by
0'Connor and colleagues,” which showed that psychotherapy
reduced suicide attempts in some high-risk adults in
populations and settings relevant to primary care. In a recent
randomised trial, Morthorst and colleagues’ examined the
effects of assertive and intensive case management on
repetition of suicide attempt, but the intervention did not lead
to asignificant reduction in repetition of suicide attempt.

Interpretation

In our large, multicentre, randomised controlled trial assertive
case management was feasible in real-world clinical settings
for suicidal patients with psychiatric disorders admitted to the
emergency department. Although it was not effective at
reducing the incidence of repetition of svicide attempts in the
long term, the results of our ad-hoc analyses suggested that it
was effective for up to 6 months. Our results also suggest
potentially heterogeneous effects of assertive case
management; the intervention seemed to be more effective
in women, participants younger than 40 years, and those with
a history of previous suicide attempts.

some participants might have moved out of the catchment
areas. Finally, although outcome data were collected by
trained assessors, possible variability of the assessments
might have introduced bias into the results.
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