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=il : Ei# GCMS-TQ8030
ASh: H2FAASA (220H3 L% ER)
FAOM  Rtx-200 2 m x 0.18 mm i.d., B& 0.4 pm
MS{H Rtx-200 10 m x 0.15 mm i.d., f&E 0.25 pm
FrUFPHR : AUDLA REL—EICRDKLS CELEIED
HIHRE 7] 269 kPa
HS LHEDIRE : 70°C (1.5 min), to 180°C at 55°C/min, hold for 3 min,
to 200°C at 20°C/min, hold for 0.5 min,
to 300°C at 50°C/min, hold for 6 min
fthDiERE EAQ 250°C; f 25— 1T —2 280°C; f A2/ 230°C
AAALE—R: BFAAAL, AAZALBE : 70 eV
Scan mode : m/z 40~550
SIM mode: m/z 81, 112, 141, 157, 200
MRM mode: m/z 157 >115; m/z 157 >73; m/z141 > 81
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X, AR TIEIC K WIRERZBRET 2 Z LI K D IERR S, TSR L O
2PN D 2 LD BB PRIIEIC BN THL D DDA 7 J—= 71T}
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WFFE AR
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Summary

We report a forensic autopsy case of acute ethanol intoxication in which a high concen-
tration of caffeine was detected. Case report: A woman in her early twenties became inca-
pacitated after binge drinking. She went into cardiorespiratory arrest and was transported to
a hospital where her death was confirmed. Chief autopsy findings: No obvious lesions were
observed in any of the organs. Histologically, there were no significant changes or lesions
except for congestion and edema. Toxicological examinations: her blood ethanol concentration
was 3.15 mg/mL. Caffeine and lidocaine were detected from the blood, and caffeine was also
detected in the urine. The blood caffeine concentration was 5.3 ug/mL. Discussion: Her cause
of death was diagnosed as acute ethanol intoxication. It was considered that her blood caffeine
concentration exceeded the normal daily dietary intake. She had drunk “shochu” diluted with
green tea before she died. The neuroexcitatory action of caffeine can inhibit the neural depres-
sive action of ethanol when mixing caffeine with alcoholic beverages. As a result, the drinker
can keep drinking without feeling inebriated, and the danger of the excessive intake of alco-
hol is increased. It is necessary to inform the public of the danger of excessive drinking of caf-
feinated alcoholic beverages. Moreover, in cases of high blood alcohol concentrations with caf-
feine also detected by toxicological screening, it is important to quantify the caffeine concen-
tration, and to consider the influence of caffeine on excessive alcohol intake.

* Corresponding author: Shin-ichi Kubo, Department of Forensic Medicine, Faculty of Medicine, Fukuoka
University, 7-45-1 Nanakuma, Jonan-ku, Fukuoka 814-0180, Japan
mail: kuboshin@fukuoka-u.ac.jp
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Introduction

Ethanol (ethyl alcohol, alcohol), when consumed Orally; can cause short-term effects, rang-
ing in mild symptoms like euphoria and lowered inhibitions, to more severe symptoms like
vomiting, unconsciousness, coma, and death”. When caffeine is taken together with alcohol, it
can be extremely dangerous. Caffeine is well known for its central nervous system (CNS) stim-
ulating properties. With the relatively recent popularity of combining caffeinated energy drinks
with alcohol, a dangerous trend has developed of people prolonging their ability to ingest alco-
hol much longer than if they were to drink alcoholic beverages alone”. In North America and
other places, alcohol mixed with energy drinks has been increasing in popularity among young
adults®. In Japan, some bars and clubs serve alcohol mixed with caffeinated beverages like
green tea and oolong tea. Because the result is a prolonged and excessive intake of alcohol,
the possibility exists of falling into acute ethanol intoxication and death*.

In this case study, we report on a forensic autopsy case in which a high concentration of
caffeine and a lethal level of ethanol were detected.

Case report

A woman in her early twenties was working at a restaurant bar. She was encouraged by
a guest to chug alcoholic beverages as punishment in a drinking game. She was mainly drink-
_ing beer followed by green tea mixed with “shochu”, a popular Japanese distilled spirit. After
becoming incapacitated from the alcohol, she was laid down on a sofa in the restaurant. After
a time, she was discovered in cardiorespiratory arrest, and was transported to an emergency
hospital where death was confirmed.

Chief autopsy findings

The deceased was a healthy female 154.5 cm in height and 46 kg in weight. A shallow
excoriation on the outside of the right lower eyelid and discolorations on the right elbow and
the outside of the right forearm were observed. The brain was slightly edematous, and the
blood vessels on the brain surface were heavily congested (Fig. 1). The esophagus was empty,
but a large amount of frothy liquid was present in the tracheobronchial tree (Fig. 2), both lungs
were edematous, and they produced a large amount of frothy liquid when cut. In the stom-
ach, about 28 g of dark green contents were found. There was significant hyperemia of the
blood vessels in the tunica mucosa of the stomach and the duodenum. Macroscopically, there
were no other significant lesions or changes in the other organs.

Histological findings:
There were no other pathological changes in each of the organs except congestion and
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Fig. 2 Frothy liquid in the tracheobronchial tree

edema.

Ethanol analysis:

Ethanol analysis was performed using headspace gas chromatography - flame ionization
detection (HS-GC-FID) on a QP-2010Plus GC (Shimadzu, Kyoto, Japan). Separation was achieved
on an Rtx-1 analytical column (60 m x 0.53 mm i.d., film thickness 7.0 um) (Restek, Bellefonte,
PA, USA). The oven program was isocratic at 110 C and the total run time was 85 min. A 0.2
mL aliquot of extracted hospital serum, left femoral vein blood, urine, or cerebrospinal fluid
(CSF) was placed in a 20-mL glass HS vial with 0.2 mL of 0.2% 1,4-dioxane as the internal stan-
dard (IS) and 1.6 mL of buffer. The vial was capped and heated at 60 C for 12 min before a
sample of the HS was injected into the GC?.

Other toxicological analyses: Routine toxicological screening of right heart blood and urine
was performed using both gas chromatography-mass spectrometry (GC-MS) on a QP-2010Ultra
(Shimadzu, Kyoto, Japan) and liquid chromatography-tandem mass spectrometry (LC-MS/MS)
using a Prominence LC (Shimadzu, Kyoto, Japan) coupled to a TSQ Quantum Access MAX
MS/MS (Thermo Scientific, Waltham, MA, USA)” .

For the quantitation of caffeine, 0.2 mL aliquots were sampled from hospital serum, right
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atrium blood, left atrium blood, left femoral vein blood, urine, and CSF. Caffeine-d3 was used
as the IS. Each specimen was extracted using protein precipitation with 1.2 mL of cold ace-
tonitrile and phospholipid elimination with Captiva ND Lipid cartridges (3 mL) (Agilent, Santa
Clara, CA, USA). The quantitative analysis was based on a previously reported method and
performed on a TSQ Quantum Access MAX LC-MS/MS (Thermo Scientific, Waltham, MA,
USA) with separation on a Hypersil GOLD PFP column (50 mm X 2.1 mm, 0.5 #m) (Thermo
Scientific, Waltham, MA, USA)?.

Results and Discussion

Routine screening for volatiles revealed a large peak for ethanol. Routine screening by GC-
MS and LC-MS/MS revealed caffeine in the right atrium blood and urine and lidocaine in the
right atrium blood. The concentrations of ethanol and caffeine in various matrices are sum-
marized in Table 1. The caffeine concentrations with quantitation by LC-MS/MS were as fol-
lows: 6.9 ug/mL the hospital serum; 5.3 ¢ g/mL in the right atrium blood collected at autopsy;
48 pg/mL in the left atrium blood; 5.2 ug/mL in the left femoral vein blood; 5.2 ug/mL in the
urine; and 5.2 ug/mL in the CSF (Table 1).

The ethanol concentrations in the various specimens were as follows: 3.78 mg/mL in the
serum collected at the hospital; 3.15 mg/mL in the left femoral vein blood collected at autop-
sy; 3.98 mg/mL in the urine; and 4.16 mg/mL in the CSF (the right and left atrium blood sam-
ples were not tested) (Table 1). The level in the hospital serum was consistent with severe ine-
briation (3.5-45 mg/mL)". At this ethanol concentration, there is significant risk of complete
unconsciousness, coma, subnormal body temperature, depressed reflexes, impaired respiration,
and possible death from respiratory arrest?. Her wounds were negligible, and no significant
lesions were observed in the other various organs. Suffocation by vomit aspiration was not
considered as her cause of death, because the esophagus was empty. Therefore, it was thought
that this severe state of drunkenness was highly related to her death. With a lack of any other
factors, the cause of death was determined to be acute ethanol intoxication.

Caffeine and lidocaine were detected in the blood and caffeine was detected in the urine.
It was considered that lidocaine was administered during transport to the emergency hospi-
tal. A caffeine concentration of 6.9 ug/mL was detected from the serum collected at the hos-

Table 1 Ethanol and caffeine concentrations in various samples

Compound Serum RA LA LFV Urine CSF
Ethanol 378 NT NT 315 3.98 416 (mg/mL)
Caffeine 6.9 5.3 48 5.2 5.2 5.2 (ug/mL)

NT: not tested

Serum: collected from emergency hospital

RA: right atrium blood; LA: left atrium blood; LFV: left femoral vein blood
CSF: cerebrospinal fluid
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pital. According to the Japanese Ministry of Agriculture, Forestry, and Fisheries, the caffeine
content in 100 mL of coffee is 60 mg, whereas the same amount of green tea only contains
20 mg”. The peak plasma concentration of caffeine after ingestion of 160 mg oral dose in hot
coffee is reported to average 3.7 ug/mL". According to the investigating police officers, the
decedent was encouraged to drink “shochu” in green tea just before her death. If the source
of the caffeine in the decedent’s system was only the green tea she consumed at the restau-
rant, she would have to ingest at least 1,492 mL of green tea to reach a caffeine concentration
of 69 ug/mlL. A typical potato shochu contains approximately 40% alcohol by volume (ABV).
If the green tea/shochu drink was made at a ratio of 6:4, which is typical in many Japanese
bars and restaurants, the total amount of liquid consumed would have been at least 3,730 mL,
and would have been approximately 24% ABV. The decedent’s weight (46 kg), the estimated
percent alcohol of the drink (24%), and the estimated amount of the drink (3,730 mL) was
plugged into a website to estimate ethanol serum concentration based on ingestion. The esti-
mated serum ethanol concentration was 3.24 mg/mL". This estimation was consistent with
the measured hospital serum concentration of 3.78 mg/mL determined by our analysis. Thus,
it was reasonable to assume the source of the caffeine in her blood was the green tea she was
drinking with the alcohol.

Recently, there has been growing concern regarding the mixture of alcohol with caf-
feinated beverages, particularly highly caffeinated energy drinks. Reports about a rise in the
consumption of alcohol mixed with energy drinks (AmEDs), especially among young people,
have increased'. Several studies have reported that co-administration of caffeine and alcohol
increases hazardous alcohol drinking, and that the combination of alcohol and caffeinated bev-
erages, especially energy drinks, could triple the likelihood of binge drinking, compared to
drinking alcohol alone'. Both the Centers of Disease Control (CDA) and the Food and Drug
Administration (FDA) in the United States have issued reports regarding the danger of mix-
ing alcohol and caffeine, especially with energy drinks*. Neural inhibition and depressive
effects usually associated with alcohol consumption can be masked by the neuroexcitatory
action of caffeine when mixing caffeine with alcohol. The drinker can keep drinking without
feeling inebriated, and the danger of the excessive intake of alcohol is established. In younger
drinkers (15-23 years old), it was reported that the frequency of abnormal intoxication and
excessive drinking is four times or more higher from alcoholic beverages containing caffeine,
compared to those without caffeine®. Another report indicated that subjective questionnaires
from young drinkers revealed that the consumption of AmEDs often manifests itself in
decreased perceived intoxication, enhanced stimulation, and increased desire to drink™. In
November of 2010, the FDA warned four companies that the addition of caffeine to their alco-
holic beverages was an “unsafe food additive”, and that seizure of their products may be a
consequence of their actions®.

Much research has been reported regarding the interaction of alcohol and caffeine. Alcohol
has CNS depressant properties. Caffeine, on the other hand, stimulates and excites the CNS.
The evaluation of the conflicting interaction on the CNS with the combination of alcohol and
caffeine is of utmost importance. It is reported that the CNS-depressant properties of alcohol
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are not significantly changed when alcoholic beverages are consumed in the presence of small

19 or even highly caffeinated

amounts of caffeine, such as in several cups of regular coffee
energy drinks'™®. According to a prior study, when the caffeine content (about 5 mg/kg) was
increased compared to the alcohol intake, a reduction in the effect of alcohol was confirmed®.
It is known that a large intake of a caffeinated alcoholic beverage can lead to acute intoxica-
tion. In the early stages of consumption, the CNS-actions of alcohol and caffeine are offset when
consumed simultaneously. During this initial period, before significant inebriation, a voluminous
amount of alcohol can be ingested. Eventually, the effect of the alcohol increases due to the
slightly faster metabolism of caffeine. That is, the feeling of inebriation will quicken after a
time®. Two studies looking at alcohol and caffeine administration in mice demonstrated a
marked decrease in judgment, increased risk-taking, and reinforcement of disinhibition when
oral administration of high doses of ethanol (2-4 g/kg) were combined with caffeine (10 mg/kg)*"
® There is a possibility that the interaction between caffeine and the CNS stimulation of
acetaldehyde, an intermediate metabolite of ethanol, is also related to this behavioral change.
These results revealed that there little to no influence of caffeine on inebriation when only a
small amount of alcohol is consumed. However, caffeine should be avoided when larger amounts
of alcohol are consumed.

In this case, the ethanol concentrations were 3.15 mg/mL in the blood and 4.16 mg/mL
in the CSF. The caffeine levels were 5.3 xg/mL in the blood and 5.2 ug/mL in the CSF. These
levels are consistent with other high-dose alcohol and caffeine ingestion cases. It was diagnosed
as an acute ethanol intoxication death. It is reasonable to conclude that the combination of alco-
hol and caffeinated beverages is more dangerous than combining alcohol with non-caffeinat-
ed drinks. ,

In cases of high blood ethanel concentration with caffeine detected during routine toxi-
cological screening, it is important to quantify the blood caffeine concentration and confirm
the influence of caffeine on the excessive alcohol intake.
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Two-day assertive-case-management educational program for
medical personnel to prevent suicide attempts: A multicenter
pre—post observational study
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Aim: Suicide attempters have a high risk of repeated suicide
attempts and completed suicide. There is evidence that
assertive case management can reduce the incidence of
recurrent suicidal behavior among suicide attempters. This
study evaluated the effect of an assertive-case-management
training program.

Methods: This multicenter, before-and-after study was con-
ducted at 10 centers in Japan. Participants were 274 medical
personnel. We used Japanese versions of the Attitudes to
Suicide Prevention Scale, the Gatekeeper Self-Efficacy
Scale, the Suicide Intervention Response Inventory (SIRI),
and the Attitudes Toward Suicide Questionnaire. We evalu-
ated the effects with one-sample t-tests, and examined
prognosis factors with multivariable analysis.

Results: There were significant improvements between pre-
training and post-training in the Attitudes to Suicide Preven-
tion Scale (mean: —3.07, 95% confidence interval [Cl]: —3.57

P <0.001), and SIRI-2 (different to the expert responses;
mean: —4.78, 95%Cl: —6.18 to —3.38, P < 0.001). Significant
improvements were found on all Attitudes Toward Suicide
Questionnaire subscale scores, except Unjustified Behavior.
The effect of training was influenced by experience of
suicide-prevention training and experience of working with
suicidal patients.

Conclusion: The training program (which was developed to
implement and disseminate evidence-based suicide-
prevention measures) improved attitudes, self-efficacy, and
skills for suicide prevention among medical personnel. Spe-
cialized suicide-prevention training and experience with sui-
cidal patients are valuable for enhancing positive attitudes
and self-efficacy; furthermore, age and clinical experience
alone are insufficient for these purposes.

Keywords: disseminate, emergency department, evidence-based sui-

to —2.57, P<0.001), the Gatekeeper Self-Efficacy Scale /€ prévention, multicenter study, training program.

(mean: 10.40, 95%Cl: 9.48 to 11.32, P <0.001), SIRI-1
(appropriate responses; mean: 1.15, 95%ClI: 0.89 to 1.42,

http://onlinelibrary.wiley.com/doi/10.1111/pcn. 12999/full

ideal location in which to develop effective interventions for suicide
attempters.7

A multicenter randomized controlled trial demonstrated that
assertive case management is effective in reducing the incidence of
recurrent suicidal behavior among patients admitted to ED after

Suicide is a significant global health issue.'” Large numbers of
patients with suicide-related behaviors are admitted each year to
emergency departments (ED) in developed countries.®* Furthermore,
suicide attempters admitted to ED have a high risk of repeated suicide
attempts and completed suicide.>® The ED setting is therefore an
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suicide attempts.®'* Assertive case management consists of assess-
ment, planning, encouragement, and coordination. Based on the
assessment results, the case manager coordinates for use of the medi-
cal or social resources to meet individual demands, and encourages
the patient to adhere to their treatment and social support.®'% The
National Health Insurance System in Japan has disseminated and
implemented findings from clinical trials of assertive case manage-
ment to real world clinical practice. As part of this implementation,
our research team has developed an assertive-case-management train-
ing program. However, the effect of this training program on attitudes,
self-efficacy, and skills regarding suicide prevention among partici-
pants remains to be clarified.

There are several reviews of the effectiveness of suicide-prevention
training programs.>'"'? Some studies have used psychological measures
to assess attitudes, skills, and confidence in suicide-prevention training
programs. For example, suicide intervention response' and attitudes to
suicide prevention'* have been evaluated using reliable and valid scales
to explore the effect of suicide-prevention training programs for medical
services providers.

Our study objective was to evaluate the attitudes, confidence,
and skills of participants in an assertive-case-management training
program. In the present study, we focused on changes in attitude and
self-efficacy toward suicide prevention, attitudes toward suicide, and
suicide intervention skills.

Methods

Program content

The training program was developed by the research team for the Jap-
anese Ministry of Health, Labour, and Welfare. The team was com-
posed of the medical staff and researchers (medical doctors, social
workers, and clinical psychologists) who conducted the ACTION-J
study.” The medical staff member responsible for conducting the
assertive case management was named the case manager.

All program trainees were medical personnel who met the fol-
lowing course requirements: (i) individual belonging to a hospital
containing both an ED and a psychiatric department, and in which
there was cooperation between the two departments; and
(i1) individual with a medical license, such as a medical doctor, nurse,
social worker, clinical psychologist, or other relevant occupation. The
program capacity was approximately 30 persons per intake.

The program ran for 2 days and consisted of lectures, group
workshops, and role-play practice sessions (Table 1). The facilitator
of the training program was a case manager and researcher experi-
enced in assertive case management for suicide attempters admitted
to the ED. This individual was also one of the program tutors. The
tutor for the lecture on the relation between psychiatric disorders and
suicide was a medical doctor, and the tutor for the lecture on role-play
practice for case management in the first intervention and follow-up
intervention was a social worker or a clinical psychologist. Other lec-
tures, group workshops, and role-play practice sessions were con-
ducted by medical doctors, social workers, or clinical psychologists.

Trainees who completed the whole 2-day training program
received a certificate of attendance. This training program was an
essential condition for billing a medical service fee for assertive case
management in Japan, and the hospitals of medical personnel who
completed the program were able to obtain a medical service fee.
Through role-playing and group exercises using various patient simu-
lations, trainees learned how to use an assessment and planning form
for conducting assertive case management adequately, and how to
respond to incidents during follow-up interventions.

Study design

This was a before-and-after study. We conducted the workshop that
constituted the training program in 10 centers in Japan, including
Sapporo, Morioka, Tokyo, Osaka, Kashihara, Kitakyushu, Fukuoka,
and Kumamoto. We ran the program 15 times between August 2014

Psychiatry and Clinical Neurosciences 74: 362—-370, 2020

Table 1. Contents of a 16-h suicide-prevention training program

Time
(min)

Type of
No. training
Day 1
1. Introduction ~ + Opening address 10

Contents

2. Lecture * Meaning of evidence-based 50
suicide prevention for suicide
attempters in the emergency
department

» Relation between psychiatric
disorders and suicide

3. Group work <« Identifying risk factors for 90
suicide in suicide attempters in
the emergency department

4. Lecture & » Communication with suicide 270

role play attempters

» Case management in the first
intervention

S. Discussion  Discussion between instructors 60
and participants
Day 2
6. Lecture & * Psycho-education for suicide 270
role play attempters
+ Case management in follow-up
intervention

7. Group work ~ * Response to an incident during 90
follow-up intervention

8. Lecture » Psychological state of bereaved 60
family members and others

* Interprofessional collaboration
and self-care in suicide
prevention

 Preparation of system to start
implementing case
management

9. Discussion » Discussion between instructors 60
and participants

and December 2016. We asked the participants to respond to ques-
tionnaires before and immediately after the training program.

Participants

Participants were medical personnel who had participated in the train-
ing program and who agreed to participate in this study. If the partici-
pant was repeating the training program, we included only data from
their first participation in the program. We excluded participants’ data
if the trainee did not participate in the training program for the full
2 days.

Assessment and psychological measures

Participant demographic data, such as age and gender, were collected
in addition to information about the type of profession, years of
employment in the hospital, experience of participating in other
suicide-prevention training programs, and experience of working with
a suicide attempter or their family.
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In suicide-prevention training programs, it is necessary to iden-
tify methods for evaluating skills and measuring knowledge acquisi-
tion and positive attitude change.'® Therefore, we used the following
reliable and valid psychological measures translated into Japanese to
evaluate these characteristics.

Attitudes to Suicide Prevention Scale

The Attitudes to Suicide Prevention Scale (ASP) comprises 14 items,
which are scored on a five-point Likert scale ranging from 1 (Strongly
agree) to 5 (Strongly disagree).'® Total scores range from 14 to 70.
Lower scores indicate a more favorable attitude toward suicide preven-
tion. We used the Japanese version of this scale called the ASP-J."”

Gatekeeper Self-Efficacy Scale

The Gatekeeper Self-Efficacy Scale (GKSES) assesses gatekeepers’
confidence in suicide prevention.'® This scale comprises nine items,
which are scored on a seven-point Likert scale ranging from 1 (No
confidence) to 7 (Absolute confidence). Total scores range from 9 to
63. Higher scores indicate greater self-efficacy for suicide prevention.

Suicide Intervention Response Inventory

The Suicide Intervention Response Inventory (SIRI) assesses suicide
intervention skills. It uses 25 statements to evaluate caregiver
responses to a person at risk of suicide.'® Participants are asked to
score the appropriateness of two response alternatives on a 7-point
Likert scale ranging from —3 (Very inappropriate) to 3 (Very appro-
priate). We used the Japanese version of the SIRL.?® The SIRI score
was calculated from two measures: SIRI-1 (appropriate responses)
scores and SIRI-2 (different to the expert responses) scores. Higher
SIRI-1 scores indicate better intervention skills (range: 0-25). In the
SIRI-2, lower scores indicate better intervention skills.

Attitudes Toward Suicide Questionnaire

The Attitudes Toward Suicide Questionnaire (ATTS) has been used
worldwide to evaluate attitudes toward suicide among various
populations.?’* This scale consists of 37 items scored on a 5-point
Likert scale ranging from 1 (Strongly agree) to 5 (Strongly disagree).
We used a six-factor model identified in a previous Japanese study®*;
the factors were Right to Suicide, Suicidal Expression as Mere Threat,
Impulsiveness, Common Occurrence, Unjustified Behavior, and Pre-
ventability/Readiness to Help. We interpreted higher scores on Right to
Suicide, Suicidal Expression as Mere Threat, and Impulsiveness as indi-
cating a more favorable attitude toward suicide (range: 1-5). We inter-
preted lower scores on Common Occurrence, Unjustified Behavior, and
Preventability/Readiness to Help as indicating a more favorable attitude
toward suicide (range: 1-5). A favorable attitude on this questionnaire
indicates a positive attitude toward suicide prevention.

Satisfaction with the training program (visual analog scale)

We assessed satisfaction with the training program using a visual ana-
log scale (range: 0-100). Higher scores indicate greater satisfaction
with the training program. This scale was administered only after
training.

Statistical analyses
We calculated the effect size of the training program by subtracting
individual pre-training scores from post-training scores. The one-
sample #-test against the expected value of zero was then used to
detect the effect of the training program on attitudes toward suicide or
suicide prevention, self-efficacy for suicide prevention, and suicide
intervention skills. We also conducted subgroup analysis to detect the
effects of the training program on participants’ characteristics, with
the same method used for the overall analysis.

Additionally, a multivariable regression analysis was used to
evaluate the relation between the effect size (dependent variable) and
the following participant characteristics (independent variables): age,
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years of employment in the hospital, gender, type of profession, expe-
rience of participating in suicide-prevention training, experience of
working with a suicide attempter or their family, and sequence of the
training program. All analyses were conducted using IBM SPSS for
Windows, Version 24.0 (IBM Corp., Armonk, NY, USA).

Ethical approval

The study was conducted with the approval of the ethics committee
of the National Center of Neurology and Psychiatry in Japan. The
questionnaire contained no information that could identify individuals
and participants were asked to complete and submit the questionnaire
anonymously. We provided participants with detailed explanations of
the study aim and procedures and all participants gave their written
informed consent.

Results

Participant characteristics

A total of 322 medical personnel attended this suicide-prevention pro-
gram. We excluded data from individuals who declined to participate
in this study (n = 16), repeaters (n = 5), individuals who did not take
part in the training program for the full 2 days (n = 4), and those with
incomplete or missing data from the pre—post questionnaire (n = 23).
Data from a final total of 274 participants were analyzed (Fig. 1).

Of the 274 participants, 131 (48%) were male and 143 (52%)
were female; there were 87 medical doctors (32%), 79 nurses (29%),
70 social workers (26%), 32 clinical psychologists (12%), and six
other professionals (2%) working in ED and/or psychiatric depart-
ments (Table 2). The mean age was 38.09 years (SD = 8.76), and the
average number of years of employment in the hospital was 12.17
(SD = 8.39). Over half (54%) of study participants had had experi-
ence of participating in other suicide-prevention training programs
and 88% had had experience of working with a suicide attempter or
their family.

The baseline scores on the ASP-J and GKSES showed that par-
ticipants with no experience of working with a suicide attempter or
their family had the most negative attitudes to suicide prevention
(mean = 31.85, SD = 4.45) and the lowest self-efficacy for suicide
prevention (mean = 33.29, SD = 8.66). Social workers had the lowest
scores on SIRI-1 (mean = 18.44, SD = 3.06) and the highest scores
on SIRI-2 (mean = 62.28, SD = 13.43). They also had the lowest
scores on the ATTS subscale Right to Suicide. Participants with no

Training program participants (n = 322)

Excluded (n = 25)

i. Individuals who declined to participate in
this study (n = 16)

ii. Repeaters (n=5)

iii. Individuals who did not attend the training
program for the full 2 days (n = 4)

v

Study patrticipants (n = 297)

Excluded (n = 23)
i. Individuals with missing data on the pre-post
questionnaire (n = 23)

Y

Study participant data for final analysis (n = 274)

Fig.1 Flow of the study participants.
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Table 2. Characteristics and means of psychological measures at baseline (n = 274)
SIRI ATTS
Characteristic n (%) ASP-J(SD)  GKSES(SD)  SIRI-1(SD)  SIRI-2 (SD) F1 (SD) F2 (SD) F3 (SD) F4 (SD) F5 (SD) F6 (SD)
Gender
Male 131 48)  29.99 (4.89)  44.09 (9.09) 18.89 (3.03) 6131 (14.68)  343(0.63)  4.00(0.74)  3.34(0.46)  255(0.60) 274 (0.83)  2.35(0.53)
Female 143(52)  29.34(499)  39.84(10.91)  19.67(238)  56.56 (12.56)  3.56 (0.58)  3.95(0.77)  334(0.52)  2.63(0.60)  259(0.79)  2.22(0.48)
Profession
Medical doctor 87(32) 2878 (4.78)  44.89 (9.63) 1970 253)  58.10 (13.65)  3.42(0.62)  4.11(0.68) 329 (0.44)  256(0.59)  2.72(0.84) 234 (0.50)
Nurse 7929) 3001 4.81)  39.29(10.52)  18.89(2.67) 6131 (1416)  3.61 (0.55)  3.87(0.80)  3.27(0.46)  2.66(0.55)  2.56(0.80)  2.23 (0.45)
Social worker 70 (26) 3114 (4.75)  40.52(10.84) 1844 (3.06) 6228 (13.43)  3.41(0.68)  3.81(0.75)  343(055)  259(0.67)  2.73(0.82)  231(0.59)
Clinical psychologist ~ 32(12)  28.97 (4.98)  43.00 (8.64) 2075 (1.85) 4878 (9.15) 354(047)  420(0.66) 343 (048)  2.51(0.60)  2.69(0.59)  2.25(0.45)
Other" 6(2) 23.83 (5.04)  41.83 (8.59) 2117 (1.94)  50.27 (6.37) 403(0.44)  425(1.17)  3.39(049) 270 (0.69)  225(137)  1.72(039)
Experience of participating in other suicide-prevention training
With experience 148 (54)  28.50 (4.90) 4521 (9.58) 1950 2.84) 5720 (13.72)  3.56 (0.55)  4.16(0.67)  3.42(0.49)  251(0.61)  2.61(0.76)  2.16 (0.50)
Without experience 126 46)  31.01 (4.66)  37.95(9.72) 19.06 2.60)  60.74 (13.69) 343 (0.66)  3.77(0.79)  325(0.47)  2.69(0.58) 271 (0.87)  2.42(0.49)
Experience of working with a suicide attempter or their family
With experience 240 (88)  29.34 (4.94)  43.09 (9.93) 1937 (2.80) 5840 (13.81) 349 (0.59)  4.05(0.72)  335(049)  257(0.59)  2.69(0.79)  2.26 (0.52)
Without experience 34(12)  31.85(445) 3329 (8.66) 1879 (2.24)  61.87(13.49)  3.59(0.69)  3.46(0.78) 330 (0.44)  273(0.66) 244 (091)  2.41 (0.40)
"Public health nurse or social welfare officer.
ASP-J, Attitudes to Suicide Prevention Scale (Japanese version); ATTS, Attitudes Toward Suicide Questionnaire (Japanese version); F1, Right to
Suicide; F2, Suicidal Expression as Mere Threat; F3, Impulsiveness; F4, Common Occurrence; F5, Unjustified Behavior; F6, Preventability/
Readiness to Help; GKSES, Gatekeeper Self-Efficacy Scale; SIRI, Suicide Intervention Response Inventory (Japanese version); SIRI-1, SIRI
appropriate responses; SIRI-2, SIRI different to the expert responses.

experience of working with a suicide attempter or their family demon-
strated the most unfavorable attitudes on the ATTS subscales Suicidal
Expression as Mere Threat (mean = 3.46, SD = 0.78) and Common
Occurrence (mean = 2.73, SD = 0.66). Participants with no experi-
ence of participating in other suicide-prevention training programs
demonstrated the most unfavorable attitudes on the ATTS subscales
Impulsiveness (mean = 3.25, SD = 0.47) and Preventability/Readiness
to Help (mean = 2.42, SD = 0.49). Men demonstrated the most unfa-
vorable attitudes on the ATTS subscale Unjustified Behavior.

Effect of training program in overall analysis and

subgroup analysis

The mean total participant scores on the ASP-J, GKSES, SIRI-1, and
SIRI-2 at baseline were 29.65 (SD = 4.94), 41.87 (SD = 10.29),
19.30 (SD = 2.74), and 58.83 (SD = 13.80), respectively (Table 3).

The mean ATTS subscale scores were 3.50 (SD = 0.60) on Right to
Suicide, 3.98 (SD = 0.75) on Suicidal Expression as Mere Threat,
3.34 (SD = 0.49) on Impulsiveness, 2.59 (SD = 0.60) on Common
Occurrence, 2.66 (SD = 0.81) on Unjustified Behavior, and 2.28
(SD = 0.51) on Preventability/Readiness to Help, respectively.

The results of the one-sample #-test to explore the effects of the
training program showed a significant difference in the mean amount of
change from pre-training to post-training on the ASP-J (mean = —3.07,
95% confidence interval [CI] = —=3.57 to —2.57, P < 0.001). There were
also significant differences on the GKSES (mean = 10.40, 95%CI = 9.48
to 11.32, P<0.001), SIRI-1 (mean = 1.15, 95%CI = 0.89 to 1.42,
P <0.001), and SIRI-2 (mean = —4.78, 95%CI = —6.18 to —3.38,
P <0.001). Furthermore, significant differences were found on all
ATTS subscales except Unjustified Behavior (mean = —0.02, 95%
CI=—-0.10 to 0.07, P = 0.694).

Table 3. Evaluation of the training program (n = 274)
Psychological Pre-training Post-training Post—Pre 95%CI (lower
measure Mean (SD) Mean (SD) Mean (SD) to upper) P
ASP-J 29.65 (4.94) 26.58 (5.18) —3.07 (4.18) —3.57 to —2.57 P <0.001
GKSES 41.87 (10.29) 52.27 (6.68) 10.40 (7.76) 9.48 to 11.32 P <0.001
SIRI
SIRI-1 19.30 (2.74) 20.45 (2.09) 1.15 (2.24) 0.89 to 1.42 P <0.001
SIRI-2 58.83 (13.80) 54.05 (13.14) —4.78 (11.77) —6.18 to —3.38 P <0.001
ATTS
Fl 3.50 (0.60) 3.67 (0.65) 0.17 (0.45) 0.12 to 0.23 P <0.001
F2 3.98 (0.75) 4.29 (0.63) 0.31 (0.64) 0.24 to 0.39 P <0.001
F3 3.34 (0.49) 3.52 (0.51) 0.18 (0.51) 0.12 to 0.24 P <0.001
F4 2.59 (0.60) 2.44 (0.55) —0.16 (0.46) —0.21 to —0.10 P <0.001
F5 2.66 (0.81) 2.64 (0.82) —0.02 (0.69) —0.10 to 0.07 P =0.694
F6 2.28 (0.51) 1.96 (0.51) —0.32 (0.48) —0.38 to —0.27 P <0.001
ASP-J, Attitudes to Suicide Prevention Scale (Japanese version); ATTS, Attitudes Toward Suicide Questionnaire (Japanese version); F1, Right to
Suicide; F2, Suicidal Expression as Mere Threat; F3, Impulsiveness; F4, Common Occurrence; F5, Unjustified Behavior; F6, Preventability/
Readiness to Help; GKSES, Gatekeeper Self-Efficacy Scale; SIRI, Suicide Intervention Response Inventory (Japanese version); SIRI-1, SIRI
appropriate responses; SIRI-2, SIRI different to the expert responses.
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Table 4. Evaluation of the training program by each variable

Variable

ASP-]

GKSES

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Age

Years of employment in hospital

Male'

Ns*

SW#

Cp*

Other**

Experience of participating in other
training programs (No)™

Experience of working with a suicide

attempter (No)!
Sequence of the training program

0.00 (=0.06 to 0.06)
[P = 0.953]

—0.02 (~0.08 to 0.04)
[P =0.527]

—0.06 (~1.05 to 0.94)
[P =0.910]

—0.81 (=1.90 to 0.28)
[P = 0.146]

—0.77 (~1.91 to 0.37)
[P =0.184]

—0.28 (~1.82 to 1.27)
[P =0.727]

1.09 (=2.31 to 4.49)
[P =0.527]

—1.28 (~2.27 to —0.30)
[P=0.011]

—2.10 (=3.59 to —0.61)
[P = 0.006]

—0.08 (=0.20 to 0.04)
[P=0.171]

0.04 (—0.07 to 0.15)
[P = 0.480]

—0.04 (=0.16 to 0.09)
[P = 0.568]

—0.88 (~1.98 to 0.23)
[P=0.119]

~1.89 (=3.41 to —0.37)

[P =0.015]

—2.27 (=3.66 to —0.89)

[P =0.001]

~2.09 (=3.91 to —0.28)

[P = 0.024]
—1.16 (—4.81 to 2.48)
[P =0.531]

—1.36 (=2.41 to —=0.31)

[P=0011]

—1.46 (=3.00 to 0.09)
[P = 0.064]

—0.05 (=0.17 t0 0.07)
[P = 0.443]

—0.13 (=0.24 to —0.03)

[P =0.013]
—0.08 (~0.19 to 0.03)
[P=0.165]

~2.36 (=4.19 to —0.53)

[P=0.012]

4.26 (2.28 to 6.24)
[P <0.001]

—0.43 (=2.55 to 1.69)
[P = 0.689]

—1.41 (-4.28 to 1.47)
[P =0.336]

—0.07 (=6.39 to 6.25)
[P = 0.983]

4.14 (2.35 t0 5.93)
[P <0.001]

7.27 (4.60 t0 9.93)
[P <0.001]

0.02 (=0.20 to 0.24)
[P = 0.868]

—0.08 (—0.27 to 0.11)
[P = 0.396]

—0.07 (—0.28 to 0.14)
[P = 0.505]

—0.82 (=2.71 to 1.07)
[P = 0.395]

4.98 (2.38 to 7.58)
[P < 0.001]

2.58 (0.20 to 4.95)
[P =0.034]

1.14 (~1.98 to 4.26)
[P =0.472]

1.83 (=4.42 to 8.09)
[P = 0.564]

3.98 (2.18 to 5.78)
[P <0.001]

4.78 (2.13 to 7.43)
[P <0.001]

—0.03 (=0.23 to 0.18)
[P = 0.810]

SIRI

SIRI-1

SIRI-2

Univariable B

Multivariable B

Univariable B

Multivariable B

Variable (95%CI) [P] (95%Cl) [P] (95%CI) [P] (95%CI) [P]

Age 0.00 (—0.03 to 0.03) —0.05 (—0.11 to 0.01) 0.02 (—0.14 to 0.18) 0.10 (—0.21 to 0.42)
[P=10.978] [P=0.111] [P =0.789] [P =0.522]

Years of employment in hospital 0.01 (=0.02 to 0.05) 0.06 (—0.01 to 0.12) —0.02 (=0.19 to 0.15) —0.10 (=0.45 to 0.24)
[P =10.366] [P =10.102] [P =0.796] [P =10.558]

Male' 0.70 (0.17 to 1.23) 0.86 (0.26 to 1.47) —3.92 (-6.69 to —1.15) —4.30 (-7.47 to —1.13)
[P =0.010] [P =0.005] [P =0.0006] [P =0.008]

Ns* —0.13 (—0.72 to 0.46) 0.25 (—0.58 to 1.08) 0.59 (—2.51 to 3.68) —1.04 (-=5.40 to 3.32)
[P=0.673] [P =0.548] [P =0.708] [P =0.639]

swt 0.48 (—0.13 to 1.09) 0.76 (0.00 to 1.51) —2.03 (-5.23 to 1.18) -3.17 (-7.15 t0 0.81)
[P=0.119] [P =0.050] [P=0.215] [P=0.118]

CP* —0.49 (-1.32 t0 0.34) 0.29 (-0.70 to 1.29) 3.16 (—1.19 to 7.51) 0.19 (-5.03 to 5.42)
[P = 0.244] [P =0.562] [P=0.154] [P =0.942]

Other™ —0.33 (-2.15 to 1.50) 0.92 (-1.07 to 2.91) 4.22 (-5.34 to 13.79) 0.43 (—10.05 to 10.90)
[P =0.725] [P =10.364] [P =0.385] [P =10.936]

Experience of participating in other 0.22 (—0.32 to 0.75) 0.26 (—0.31 to 0.83) —2.19 (=5.00 to 0.61) —2.15 (=5.17 to 0.87)

training programs (No)(ﬂ [P =0.428] [P=0.373] [P=0.124] [P=0.162]
Experience of working with a suicide —0.14 (=0.95 t0 0.67) —0.17 (=1.01 to 0.67) —2.23 (—6.48 t0 2.02) —1.94 (—6.38 to 2.50)
attempter (No)! [P=0.731] [P =0.692] [P =0.302] [P =10.390]

Sequence of the training program 0.04 (—0.03 to 0.10) 0.03 (—0.04 to 0.10) —0.07 (-0.41 to 0.26) —0.01 (-0.36 to 0.34)

[P=0.239] [P=10.378] [P =0.667] [P=10.970]
ATTS
Fl1 F2 F3

Univariable B Multivariable B Univariable B Multivariable B Univariable B Multivariable B

Variable (95%CI) [P] (95%CI) [P] (95%CI) [P] (95%Cl) [P] (95%CI) [P] (95%CI) [P]
Age 0.00 (0.00 to 0.01 (=0.01 to 0.00 (—-0.01 to 0.00 (-0.02 to 0.00 (-0.01 to 0.00 (—-0.02 to
0.01) 0.02) 0.01) 0.02) 0.01) 0.01)
[P =0.535] [P=10.412] [P =0.445] [P=10.879] [P =0.868] [P =0.796]
Years of employment in 0.00 (0.00 to 0.00 (—0.02 to 0.00 (—0.01 to 0.00 (—0.02 to 0.00 (—0.01 to 0.00 (—0.01 to
hospital 0.01) 0.01) 0.01) 0.02) 0.01) 0.02)
[P =0.650] [P =0.665] [P=0.771] [P=10.918] [P =0.602] [P=0.795]
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ATTS

Univariable B

Multivariable B

Univariable B

Multivariable B

Univariable B

Multivariable B

Variable (95%CI) [P] (95%CI) [P] (95%CI) [P] (95%Cl) [P] (95%CI) [P] (95%CI) [P]
Male® —0.04 (-0.15 to —0.05 (-0.18 to —0.15 (—=0.30 to —0.10 (=0.27 to 0.01 (=0.11 to 0.06 (—0.08 to
0.06) 0.07) 0.00) 0.07) 0.13) 0.20)
[P =0.429] [P=0.378] [P=0.051] [P =0.250] [P =0.890] [P=0.418]
Ns? —0.04 (-0.15 to 0.00 (—0.17 to 0.10 (—0.06 to 0.15 (-0.08 to 0.08 (—0.05 to 0.15 (—0.04 to
0.08) 0.16) 0.27) 0.39) 0.21) 0.34)
[P =10.535] [P =0.967] [P =0.226] [P=0.197] [P =0.247] [P=0.123]
SWt 0.15 (0.03 to 0.14 (-0.02 to 0.18 (0.00 to 0.30 (0.09 to 0.01 (=0.13 to 0.09 (-0.08 to
0.27) 0.29) 0.35) 0.51) 0.14) 0.27)
[P =0.018] [P =0.082] [P =0.049] [P =0.006] [P =0.938] [P =0.288]
CP* —0.04 (-0.21 to —0.04 (-0.24 to —0.11 (—=0.34 to 0.03 (-0.25 to —0.05 (-0.23 to 0.07 (=0.16 to
0.12) 0.16) 0.13) 0.31) 0.14) 0.30)
[P=0.614] [P =0.723] [P=0.384] [P =0.844] [P =0.630] [P =0.569]
Other™ —0.20 (-0.57 to —0.22 (-0.62 to —0.06 (—0.59 to 0.04 (-0.52 to 0.10 (-0.31 to 0.23 (-0.23 to
0.16) 0.18) 0.46) 0.60) 0.52) 0.69)
[P=0.271] [P=0.278] [P=0.812] [P =0.887] [P =0.623] [P=0.318]
Experience of participating 0.00 (—0.10 to 0.03 (—0.09 to 0.22 (0.07 to 0.24 (0.08 to 0.06 (—0.07 to 0.08 (—0.05 to
in other training programs 0.11) 0.15) 0.37) 0.40) 0.18) 0.21)
(No)! [P =0.938] [P=0.615] [P =0.004] [P = 0.004] [P =10.368] [P=0.221]
Experience of working with —0.05(-0.21 to —0.04 (-0.21 to 0.37 (0.14 to 0.28 (0.04 to —0.03 (-0.22 to —0.09 (-0.28 to
a suicide attempter (No)! 0.12) 0.13) 0.59) 0.51) 0.15) 0.11)
[P=0.578] [P =0.678] [P =0.002] [P =0.022] [P =0.723] [P =10.380]
Sequence of the training 0.00 (—0.01 to 0.00 (—0.01 to 0.00 (—0.02 to 0.00 (—0.02 to 0.00 (—0.01 to 0.00 (—0.02 to
program 0.01) 0.01) 0.02) 0.02) 0.02) 0.02)
[P =0.753] [P =0.975] [P=0.776] [P =0.735] [P=0.818] [P=10.984]
ATTS
Univariable B Multivariable B Univariable B Multivariable B Univariable B Multivariable B
Variable (95%CI) [P] (95%CI) [P] (95%CI) [P] (95%CI) [P] (95%CI) [P] (95%CI) [P]
Age 0.00 (-0.01 to —0.01 (—0.02 to 0.00 (—-0.01 to —0.01 (—0.02 to 0.00 (0.00 to 0.00 (-0.02 to
0.00) 0.00) 0.01) 0.01) 0.01) 0.01)
[P=0.315] [P =10.180] [P =0.683] [P=10.570] [P =0.563] [P = 0.546]
Years of employment in 0.00 (=0.01 to 0.01 (0.00 to 0.01 (0.00 to 0.01 (=0.01 to 0.00 (0.00 to 0.01 (0.00 to
hospital 0.00) 0.02) 0.02) 0.03) 0.01) 0.02)
[P=10.502] [P =10.198] [P=0.181] [P =10.250] [P=10.471] [P=0.199]
Male’ 0.00 (=0.11 to —0.06 (—0.18 to 0.00 (=0.16 to —0.05 (-0.24 to —0.07 (—-0.18 to —0.14 (-0.27 to
0.11) 0.07) 0.17) 0.14) 0.05) —0.01)
[P =0.965] [P =0.369] [P=10.979] [P =10.589] [P =0.246] [P =0.035]
Ns* —0.12 (—0.24 to —0.22 (=0.39 to 0.06 (=0.12 to —0.11 (=0.37 to —0.04 (—0.17 to —0.24 (-0.41 to
0.00) —-0.05) 0.24) 0.15) 0.08) —0.06)
[P =0.049] [P =10.010] [P =0.525] [P =0.422] [P =0.497] [P =0.009]
SW* 0.00 (-0.13 to —0.10 (-0.26 to 0.03 (—=0.16 to —0.06 (—0.29 to —0.07 (—0.20 to —0.20 (-0.37 to
0.12) 0.05) 0.22) 0.18) 0.06) —0.04)
[P=10.972] [P =0.203] [P=0.741] [P =0.644] [P =0.285] [P=0.013]
Cp* 0.03 (=0.13 to —0.05 (—0.26 to —0.19 (-0.45 to —0.24 (-0.55 to 0.00 (—0.18 to —0.16 (-0.37 to
0.20) 0.15) 0.06) 0.07) 0.18) 0.05)
[P =0.688] [P=0.601] [P=0.136] [P=0.126] [P =0.996] [P =0.144]
Other* —0.05 (-0.42 to —0.08 (—0.49 to —0.41 (-0.97 to —0.41 (-1.04 to 0.16 (-0.23 to 0.03 (—0.39 to
0.33) 0.33) 0.15) 0.21) 0.55) 0.46)
[P =0.809] [P =0.694] [P=0.151] [P=0.192] [P =10.416] [P=0.874]
Experience of participating —0.01 (=0.12 to —0.02 (=0.13 to —0.05 (=0.22 to —0.08 (=0.26 to —0.10 (=0.21 to —0.13 (=0.26 to
in other training programs 0.10) 0.10) 0.11) 0.10) 0.01) —0.01)
(No)t [P=0.871] [P=0.801] [P =0.548] [P =0.400] [P =0.082] [P =0.032]
Experience of working with —0.03 (=0.20 to 0.02 (—=0.16 to 0.07 (—=0.18 to 0.12 (=0.15 to —0.01 (=0.18 to 0.06 (=0.12 to
a suicide attempter (No)! 0.13) 0.19) 0.32) 0.38) 0.16) 0.24)
[P=0.714] [P =0.835] [P =10.586] [P=0.377] [P =0.900] [P =0.495]
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ATTS

F4

F5 Fé6

Univariable B Multivariable B

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Variable (95%CI) [P] (95%CI) [P]
Sequence of the training —0.01 (-0.02 to —0.01 (=0.02 to
program 0.00) 0.01)
[P=0.217] [P=0.273]

—0.01 (=0.03t0  —0.01(=0.03t0  —0.01 (=0.02t0  0.00 (=0.02 to
0.01) 0.01) 0.01) 0.01)
[P = 0.585] [P = 0.466] [P =0417] [P = 0.555]

fCompared with females.

*Compared with medical doctors.

SOther = public health nurse or social welfare officer.
ICompared with those answering “Yes’.

SW, social worker; Univariable, univariable regression.

ASP-J, Attitudes to Suicide Prevention Scale (Japanese version); ATTS, Attitudes Toward Suicide Questionnaire (Japanese version); CP, clinical
psychologist; F1, Right to Suicide; F2, Suicidal Expression as Mere Threat; F3, Impulsiveness; F4, Common Occurrence; F5, Unjustified
Behavior; F6, Preventability/Readiness to Help; GKSES, Gatekeeper Self-Efficacy Scale; Multivariable, multivariable regression; Ns, nurse; SIRI,
Suicide Intervention Response Inventory (Japanese version); SIRI-1, SIRI appropriate responses; SIRI-2, SIRI different to the expert responses;

The mean score on satisfaction with the training program was
85.98 (SD =11.18).

The results of subgroup analysis exploring the effects of the
training program on participants’ characteristics revealed similar find-
ings to the overall analysis, except for the group of clinical psycholo-
gists and other groups in which sample sizes were small
(Supplementary Table 1).

Relation between effect of training program and

participant characteristics

We conducted multivariable regression analysis to explore the relation
between participant characteristics and the effect of the training pro-
gram (Table 4). The results showed that, compared with being a med-
ical doctor, being a nurse (B = —1.89, 95%CI = -3.41 to —0.37,
P = 0.015), being a social worker (B = —2.27, 95%CI = —3.66 to
—0.89, P = 0.001), and being a clinical psychologist (B = —2.09,
95%CI = =3.91 to —0.28, P = 0.024) were significantly and nega-
tively related to the ASP-J effect size. Having no experience of other
suicide-prevention training programs had a weak negative relation
with the ASP-J effect size (B = —1.36, 95%CI = -2.41 to —0.31,
P=0.011).

Compared with being a medical doctor, being a nurse (B = 4.98,
95%CI = 238 to 7.58, P<0.001) and being a social worker
(B =2.58, 95%CI = 0.20 to 4.95, P = 0.034) were significantly and
positively related to the GKSES effect size. Additionally, having no
experience of other suicide-prevention training programs (B = 3.98,
95%CI = 2.18 to 5.78, P < 0.001) and having no experience of work-
ing with a suicide attempter or their family (B = 4.78, 95%CI = 2.13
to 7.43, P<0.001) were significantly and positively related to the
GKSES effect size.

Being male was significantly and positively related to the SIRI-1
effect size (B = 0.86, 95%CI = 0.26 to 1.47, P = 0.005). Additionally,
being male was significantly and negatively related to the SIRI-2
effect size (B = —4.30, 95%CI = —7.47 to —1.13, P = 0.008).

Being a social worker, compared with being a medical doctor,
was significantly and positively related to the effect size for the ATTS
subscale Suicidal Expression as Mere Threat (B = 0.30, 95%CI = 0.09
to 0.51, P = 0.006). Additionally, having no experience of other
suicide-prevention training programs (B = 0.24, 95%CI = 0.08 to
0.40, P = 0.004) and no experience of working with a suicide
attempter or their family (B = 0.28, 95%CI = 0.04 to 0.51,
P = 0.022) were significantly and positively related to this subscale
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effect size. Being a nurse was significantly and negatively related to
the effect size for the ATTS subscale Common Occurrence (B =
-0.22, 95%CI = -0.39 to —0.05, P = 0.010). Being male
(B = —-0.14, 95%CI = —0.27 to —0.01, P = 0.035), being a nurse
(B = —-0.24, 95%CI = —0.41 to —0.06, P = 0.009), being a social
worker (B = —0.20, 95%CI = —0.37 to —0.04, P = 0.013), and having
no experience of other suicide-prevention training programs
(B = —0.13, 95%CI = —0.26 to —0.01, P = 0.032) were significantly
and negatively related to the amount of change on the ATTS subscale
Preventability/Readiness to Help.

Discussion

Main findings

This study examined how participants’ attitudes, self-efficacy, and
skills related to suicide prevention changed after an assertive-case-
management training program for medical personnel. The study was
informed by previous research indicating that assertive case manage-
ment can reduce the incidence of recurrent suicidal behavior among
suicide attempters.”'® Our findings showed that the training program
increased favorable attitudes to suicide prevention. Self-efficacy for
suicide prevention and suicide intervention skills also increased after
training. The increase in favorable attitudes toward suicide after train-
ing was indicated by changes on ATTS scores (except on the subscale
Unjustified Behavior). Interestingly, baseline ASP-J and GKSES
scores in this study were higher than those found in previous stud-
ies.'®!® These findings suggest that implementation of a formal train-
ing program could improve the quality of assertive case management.
Furthermore, our training program may enhance positive attitudes and
self-efficacy, even in participants who show favorable attitudes and
high self-efficacy for suicide prevention at baseline. These results
indicate that our newly developed training program is safe and effec-
tive for use with medical personnel. A previous systematic review
showed that suicide prevention should be evidence-based.! We rec-
ommend that this formal training program be widely implemented to
help disseminate knowledge about assertive case management as part
of evidence-based suicide-prevention intervention strategies.
Although the level of trainee satisfaction was high, it varied widely.

Relation between effectiveness and participant
characteristics

In this study, the effect of the training program was influenced by the
experience of participating in other suicide-prevention training
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programs and by the experience of working with a suicidal patient or
their family. Regarding attitudes toward suicide prevention, individ-
uals with no experience of other suicide-prevention training programs
were more affected than individuals with that experience. In contrast,
we found little relation between effect sizes for attitudes toward sui-
cide prevention and age or years of employment. Similarly, there was
little relation between age and years of employment and self-efficacy
for suicide prevention. The effect size for self-efficacy was strongly
related to experience of working with a suicide attempter or their fam-
ily. Thus, our findings suggest that individuals with no experience of
receiving specialized suicide-prevention training and those with no
experience of working with suicidal patients were more affected by
the training program than individuals with such experience. A previ-
ous study reported that health professionals with no experience of
receiving specific training about suicide and those with few experi-
ences of patient suicide attempts exhibited technical and emotional
difficulties when treating suicidal patients.>> This suggests that indi-
viduals with experience of suicide-prevention training or working
with a suicidal patient or their family retain a positive attitude and
self-efficacy toward suicide prevention. One systematic review dem-
onstrated that active training led to consistent improvement in the atti-
tudes and knowledge of hospital staff toward people who self-harm,
though staff viewed self-harm patients more negatively than other
patients.® Another previous study suggested that medical personnel
who often cared for suicidal patients had more positive attitudes than
those who rarely did so.?” Therefore, the experiences of receiving spe-
cialized suicide-prevention training and treating suicidal patients are
valuable for enhancing motivation and self-efficacy for suicide pre-
vention; furthermore, age and clinical experience alone are not suffi-
cient to improve these factors.

We also found that the effect sizes for attitudes and self-efficacy
for suicide prevention differed by type of profession. Experience of
working in the mental health field is the strongest predictor of positive
attitudes toward self-harm patients.”® The professional differences
found here may reflect differences in departmental affiliations. How-
ever, we could not explore the influence of participants’ departmental
affiliations on the effectiveness of the training because we did not col-
lect individual data about departmental affiliations.

The findings indicated that the training program had a higher
impact on men than on women regarding suicide-intervention skills.
Similarly, previous studies have shown that women tend to have
higher SIRI scores than men.*’ The SIRI has been used to assess
counseling skills for persons with high risk of suicide.’® Some
research suggests that men are more unsympathetic>’ and have more
negative attitudes®' toward suicidal patients than women. Our training
program may be effective in promoting a sympathetic attitude toward
suicidal patients among participants.

We found differences in effect size by type of profession for the
ATTS subscales Suicidal Expression as Mere Threat, Common Occur-
rence, and Preventability/Readiness to Help. Previous studies have dem-
onstrated that attitudes toward suicide differ according to professional
background.?**? Our findings also support previous research indicating
that attitudes toward suicide are affected by the experience of participat-
ing in other suicide-prevention training programs and by the experience
of working with a suicidal patient or their family.

Limitations

The present study had some limitations. First, there is a possibility of
selection bias because most participants were highly motivated toward
suicide prevention. As already stated, the ASP-J and GKSES baseline
scores were higher than those found in previous studies. Second, we
had no control group for simultaneous comparison. Further research
is needed with a control group to strengthen these findings. Third, it
is unclear how long the effectiveness of this training program would
last after training, as we did not follow up participants after training.
A prospective longitudinal study is needed to determine the persis-
tence of the effect. Fourth, it is difficult to evaluate whether the
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participants appropriately conducted assertive case management in
their hospitals after training, because we only assessed attitudes, self-
efficacy, and skills for suicide prevention immediately after training.
A recent study has been conducted to examine the current implemen-
tation status of assertive case management.>® Further research is
required to explore the status of implementation and dissemination of
assertive case management in hospitals. Fifth, because it was not eval-
uated with a valid psychological scale, our findings regarding the
level of trainee satisfaction should only be treated as a guide. In addi-
tion, because the level of trainee satisfaction was a study outcome
only after the training program, it was unclear whether it influenced
the clinical practice. Finally, we could not directly compare the pre-
sent findings with those of previous studies in other countries. We
used selected reliable and valid psychological measures translated into
Japanese; however, the factorial structure of some of these measures
differed from the measures used in other countries.

Conclusions

The present study revealed that the training program, which was
developed to implement and disseminate evidence-based suicide-
prevention measures, improved attitudes, self-efficacy, and skills for
suicide prevention among medical personnel. The training was partic-
ularly effective for individuals with no previous experience of suicide
training or of working with suicidal patients. Experience of receiving
specialized suicide-prevention training and experience with suicidal
patients are important for enhancing positive attitudes and self-
efficacy for suicide prevention, though age and clinical experience
alone are not sufficient to improve these factors.
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Hypoxic Encephalopathy due to Intoxication by the Local Anesthetic Mepivacaine :
An Estimation of the Blood Concentration during Anesthesia

Ryoko Owaki*’ **, Brian Waters*, Kenji Hara*, Aya Matsusue™,
Masayuki Kashiwagi* and Shin-ichi Kubo*

*Department of Forensic Medicine, School of Medicine, Fukuoka University, Fukuoka
“Department of Anesthesiology, School of Medicine, Fukuoka University, Fukuoka

In this report, we evaluated a case of a woman who suffered hypoxic encephalopathy due to toxicity
of a local anesthetic. In this case, a woman in in her late sixties with a right shoulder joint dislocation
was undergoing dislocation reduction after a brachial plexus block with 1% mepivacaine (18 mL). She
then developed somnolence, consciousness disorder, and respiratory arrest. She was treated at an
emergency hospital, but suffered hypoxic encephalopathy and died two years later. Local anesthetic
systemic toxicity was suspected as the cause of the symptoms. The blood concentration of the drug
was measured at our laboratory from serum collected at the onset of symptoms. The serum had been
frozen for two years. The concentration of mepivacaine in serum was determined to be 2.079 pg/g.
The maximum blood concentration of mepivacaine was estimated to be 5.212 pg/g based on the time of
anesthesia administration, the time of blood collection, the time to reach maximal blood concentrations of
mepivacaine, and the half-life. Mepivacaine may cause poisoning at a concentration of 5-6 pg/mL in
blood. The clinical symptoms of this case (drowsiness, consciousness disorder, respiratory arrest)
occurred at the same time as the maximum blood concentration of mepivacaine was reached, and it was
considered that the mepivacaine caused local anesthetic systemic toxicity. In this case, it was thought
that the locally administered mepivacaine entered the blood stream from the local tissue, or from vascu-
lar damage. It was considered that her blood concentration rose rapidly and she progressed from
drowsiness, in-and-out of consciousness, and finally into respiratory arrest.

Key words : Local anesthetic systemic toxicity, Mepivacaine, Brachial plexus block
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. AR, 60 AN, ARBEHBEACKH L, BEBERZ BT 2 RICkpEET Ty 2 L

LT1% AENTA 2 18mL 2% 5- L7, 20k, GEIRMER - ZEE -

Wik & 2 ), Bt

TIEBIT b2, EEERIEE 20, 24EBEE LA EREBEOERE L CRATMEEE haEh5E
b, ERBEEBICRIES N, RESIC2EMGHERFIN TV MEZF L LT, SBHEITTE
YL R E 21T > 72, ZOE MEPO A ENY A VB 2.079 ng/ls Th o7z FEEZ, #
MBI B LA END A ORBEMAPERERERE, FRZb LI, 2ENIAL VY OoRBIIFREY
RO E T AB212 pglg LHEENTS. AENT A VIZMARE 5~6 pg/mL THEEREZRET S &

b5, KEOBRER (ERMER, EREE

PR, OB IR) 13X ENH A v ORI RS E

BRI —HLTRELTBY, XENIA VL ABFTMEETE2E L EZEZ 5N REITIT,
BF#RS L7z A ENH A UH, BTk, S M I281T, 5 WIIMEREEIC L 2 —EmENES s,
SECmAEES AL, WIEER, SREENSHREL, MERCBo D EEZ BN

& U o (<

BT B, MR Oy ZITEICE BT
XEERAMEDVEDTH L. BTICES IR
PRI DB BR MR R~ S A, Mg DS B3
5 EEEOREERFPE LS. — R AIBT
%, [ FOEE R BITREESETEL, Mg Oy
7 T 1/1,000 DFEAEFE L SN TS [1]. FETHE:
3 OISR AV E EAER] 9 TFNIC 1 BloEl& L
Shh, RWMETT Y 7T 7.5~20/10,000 F, FHfE
N7 ay 7T 4/10,000 Bl L ShHhitTwb [2].

A, JRBFTRELSE A YNG4 VTRt T Oy 7
Lz Zh, EIRMER - BFREE - FPREIRICKHD,
BidE L7 b 0 OB FRBNAE TIETC L 7 ER D F W 547
#fTol:. SOEOWHERLS, PHEERHEROIM
A ENH A VR, RERTOHEERAOTH
H535.

E fl 3w &

60 At LM, HFE 159.6 cm, 1A 52 kg, Bt
WCEILE, BSIRME, 7 o— VEFREE, 53T
WMERHY, T4 bTr (BEFMRAD), /WA
7 (BIEHD, 7 LA =) (BFRILERER) %A
R L Cwiz,

HEIC L AHBRE ERICA Rk %2 L, BF
B &1 1 F o0 35 T C IR BT BRI T L2 I B R AR & BT L
7o, FirEgERE T Oy 2 (RAEGET Tu—FE) L L
T1% AENH A 218 mL (X ¥\ 4 ViEEEE 180
mg) G5 L7z, FORICMBEOXTIEZ L, 0%
DRBRERB VT LR LIZEWH. ERH,6 15
Stk EIRERE 20, WO EBOFRISHIEL, B4
CEHREE RELZ XL D, 45 5%
SBEFEL:. HEBIER, OMERRKEBERERL

MEEERLE L7z 61 pRHEEMRELEERICES
y— LT OEMB R R L, WEEOk SENE
EONTHRERLE L, 20, BOUHESERLL.
IRBRFEIE & W SN, RO RIEA % B W
DREDFEE, 2HBRIFET L. RBIDO X ENG A
VERBROEREEZRLIIRT (E).

EEVMRE

1. ##

Wk e RIS BT, BFTRREEREERIR 147 77
BICRELS N, AL V5 —IZBWTH 2 4EM, WK
B (-20°C) ENTWiziiE 15 mL 23k e L7,

2. EHREN

B M 0.2 g 12, NERIZE#EWL (7-Aminoflunitraze-
pam-d7) 10 pL Z&ML, ZEEAK02mL &7 h=
MUV 12mL 20z 7. & {{EFMH%, 3,000 rpm T5
L L7z, ZFo 5% CaptivaNDLipids 7~ 2 — 7
(Agilent, 3mL) (2L T, Z|EHN R (45°C) TiEH
WERE L7z, AERE R 0.1% YEREWICES L, 10l
Rk 0~ b7 7 ERESHE (LC-MSMS) Tor
L7z

3. BENW

LC-MS/MS 73T DB EZ NFIZE LD 5.

&M% E: TSQ Quantum Access MAX tandem
mass spectrometer (Thermo Scientific, Waltham, MA,
USA)

#ifk7 a=< + 75 A : Prominence liquid chromato-
graph (Shimadzu, Kyoto, Japan)

541 # 5 2 . Hypersil GOLD PFP (50 mm X 2.1 mm
i.d.) (Thermo Scientific, Waltham, MA, USA)

IR : 40°C

BEAH: A; 01% ¥EKBER, B; 02% ¥BR7 -
b= bV VBT



K1 AENT A VEFBOERORERLEL

PEE TR i JEIREE

045 1% A ¥37 4 >~ 18 mL (180 mg #124) % {m@iles LTS (EEA L T).

15 4 BETH, BRIV AFETELPFEELEPEEPD LIRSS ZOTERTIITC, AERFEL2 Lo
POMRSEND, IRIH68, BELAZ L XpZ THRRETALDL Y M UVEAEE, LLIRZFHIZT50DT
FANERE (TP ERER S TWnh?) (B A E)

354 ﬁtrtwi,&Lﬁ%5K?%®TLo#DE%ﬁibfk%ﬁﬁ?é(%Lo#bbfwé)(%%%
A E

374 15% Xp#E (B0, EIXRW)

384158 XpHBERHEZRL NVETREONS, L LEELEY (BHEMAE)

40 5 Xp# fEIREmDYH (EFHLT)

44 55 Ry FAEA R TBETLRTWOE 2 8] (BFHEE A E)

BBV VKT T 20 CTHRAEIGER, SAPHSICHEKT S (BHEM A E)
45 45 Ny FIZEPE-L &, SHICHAECAICERELR, MEL, BB 0UF 9. IRAEy (BHHA £)
\ MR8 40, TRMR{EIL, MUFE 90 (EREH VT )

BB, 67 R, BErE L THEBL AUVBETLTYS (HFESS0EE)

51 %3 HBBRENE - DHTFIEREE, Ny F RSBV, EESREESROMEE 21T Twis. Es S apkic
REEROERT L LIRS, LIELE BEIIHLTENY NNV TIAZ, Ty a—<A2IL
WTRLEHEENTW Do (HHEDSOEE)

614 B RS eI

147 43 RIMER (AL ¥y — RS I THME)

Het 33.2%, GOT29U/L, GPT37U/L, BUN17.9mg/dL, Cr0.9 mg/dL (FT##E -

BT L L)

JEER : 0.2 mL/min

A% 2 fbE—F: ESI (IEA * )

BRHEE—F: BROKSE=SY 27 (SRM)
AEINT A 1, PR (Retention time : RT) 3.42
g, BIRKIE € = % 1) v 7 (selected reaction
monitoring : SRM) DR A 4~ (m/z 247>98) TH
A L7, EEMEIX, SRM HIE 217\, NEAZEYE (m/
2291>138) L DHERDTITo 72,

AENHA Y BLIUONBEED 7 0~ 75 L%,
X 1R,

4. HREREHE

2.5 ng/mL %* 5 5,000 ng/mL D& T, MEZHITE
MTH -7z (R?=0.993). A ¥ NH A » OMHEIRRIZ 1.0
ng/ml, FERRIL 25ngmL THo 7.

#&5 R

LC-MSMS T O R, MEFRD AN A i
FElX2.079 ng/g Thot:. ZOREEELS, KED
REMHFERE (Cmax) OHETE AT

Cmax O#EE X, EEICHEET T Y 7 (BFHKYS)
PITONIZGE, MEPNGREASNSE, S

T I DHED I ODFREHFEITT T o7 #
5 EERNC & 2 & AR R ERY (Tmax), R
B (T12) 2 K212/ F. Tmax, T2 % b & 12
Cmax DHEEZTo72. 2B, G HEHO T2 i3,
XEED ) bRVWEH, b, BirksS 1144, &k
W5 113 47, WS 114 525 L7

DHTEELE 72 o 72 MK ORI 13, k5 LD
M7 7R TH o7z, BlL, 1E5F 147 55 0 I i g As
2079 pg/g L %6 5. 9, AYNH A VR IEE I Ei
w70y 7 LIRS OO iRENEES
Hem L7z, HE% 250 CTCmax 22 1), 2D 114 5314
B, JE§7% 139 40 CHHFEE X 1/2 Cmax, & 512
T1/2 25%538 L 721537 253 4 T & B 1% 1/4 Cmax
Eeh. TI2%b 2 12Cmax EHB L7, #0OER,
HERMEI 4.326 pg/g TH o7z (X 2).

S5, MERLTOMBRER IS SN, s
FMENTWI=Zehs, FROFELHHIET LNE
B b, SEOMEFRIFO Het 161 33.2% TH D
RO 1 2 BRI O A BE# M AR 2R T3 Het 40% Bi
BTHELTCWBEI s, BEAROKEL BT
HBIZE o TI2BREEFNL Tz L#EHTX .

ZITCRONIHEME» SHIEME 2 HE T 2 & 5212
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7-AFN-D7 (1)

s 3 88 %8288 .3

AITAB 4 g9 s s G0 gm o3 Ta 7@ rw ex B

Tene )

e
33 flae MEPIVACAINE

%
7-AFN-D7 (IS)

o o
©
»
"
02 ow o 1z 26 305 am QP AR AR aw LM se 9% em yo twm gm  ew se  sw su  es
(S S T AR ST S T R A A ST S At S VA S S T A M YRR Y E SR TARAE )

o ey

M1 AENHIAVBIUCHRFTEEDI O NS T A
A WERIMEICAEERE (IS; 7-AFN-D7) @
AR RN L 2R
B: A¥ENNH A (25ngmL) & WERZ# %
TR L 72 g SR
C: AT (RENH A VIR 2079 ug/e) K

£2. AENIA VO®GFENOREIMLFIBESE

e & A
¥55E Tmax () T2 () SELEMES
BEES 25 (97.8-) 114 [13-15,18]
BRI 5 5 113 [16]
TEREA % 5 15 (81.5-) 114 [12-14,17-19]

B AR R ERY] . Tmax
IR T1/2

ng/g Thor: (£3).

wIZ, MERKES L-BORSMAREY, FRFC
gt sre, MEMETS72ugg Thot: (£3).
JEA I B S LB OREIFIBE R #ET 5 &,

l_Tmax: 25

45 max-4:326

s NG
~ 35 / \\ ?139/2 21163
{D " max/2=.
X 3 7 ‘\ T=1475 B
w20 s H—crar=rp7s
= o I ‘é\ T=2
+ 15 I L Cmaj/4=1.082
8 7 | [ haziemnn : ma =

o [ EBmERE : cmax

'0 FHH 1 {12

0 50 100 150 200 250 300

ESRIEARMN (2)

X2 M x ¥4 REOENZRORRENL B
FriEADEE)
#3. BEFEURSIMB A ENH A ViEEOHRHE
b HHIEE
B o I AP O
HIEEE plllpreg i - BiAL
HEME  MIEME
RS 2.079 4.326 5.212 /g
mEMN%sS 2.079 4.752 5.725 g/g
REEA 5 2.079 4544 5.475 g/g
5.47 ng/lg TH o7z (EK3).
Z =

1. ReEEIOY U ERFREETS

BREESHAICT L, Mg ray 7 (RAEHT
Tu—F) FHVS L, EEERLHMERN RS TS
CERBRABENTES. T, WME, BILUE, &
BRER, ERAREOEBREL ML, EFMEE
DHRGVEESNLHEEICD, MRT7uy 7 %247) 2
LT, EHMERICL AMELRHTE S, EHIT,
M7 Oy 7T, BEZEOIFRERE=Y) V7,
BERSIAELLRY), MOTARRFETHD [3,
4].

—7F, M7y 7 OEL LT, fWEEE, K
e M, BRESHITONE [5]. —HEICHK
NCBI 2R L) EE L BT RERE RIS E T
0y 7T 1/1,000 DFEHE L ShTws (1] BT
TR g OO SR R LRI R BBE B 9 T 01 1 Bl D&l
HLEbR, XMME IOy 7 T 7.5~20/10,000 5,
REEAY 70w 7 T 410,000 fl L ShitTws [2]. H
FERE LTI PRRER & 2125 ] S < fEERE
FERDSH & 72 5. PRI LR, EIR, B
P fE ik & AL LT &, iR RERICE | S & 5
fEY AIESREHERITME LA, ik, RER R



IMEIEEELL TV, S RSIZRATRREEO b
WKET A (6], ZoMBIZY) FAA4 Y TIEECHDS
NTWBD, XAENT AV TOHFREITZ .

Morishima [7] 5 O Clx, 56 H O - 12 i
Bar e X ENH A v R E5H%, 2 BIOE I HERED
WH L, A EEIZ& 4 5.08 ug/mL, 6.20 ug/mL TdH -
7z, F72, 5E (8] oFETIE, HEMEL EORE
DFRBRERSHEB L 72 6 FEBID X EoN0 AV FH i
BEEEIX517 pgmL THo72Z & &), AENAA Y
(X 5~6 pg/mL DM HEE CHBERELBIET 5 L&
zZ6h5 [9].

RBEFRESE R EOMG & LTIX, BITHMEEEO%S
ik L, BRERS, Wit iT, ERESERICE L
THERSETOIFREETHE L, MEIESCERME
REARYHTEIVER > ZET 5. EBRAER T
Wcaryra—bkwvo HERENHLE RS, F
T EBRERERIIAT S A BRIALA OB Bl s ST
By, HA RS IZEBRENLTYS [10].

2. MApAENHA VBE CPERERFOETE

AENHA VIEEFE LS OFHAREOBEILS
mgkg TH O, AT, BEEOEELS, AEN
A EREIGEEEENTDH D, SRS RO M
FFIERO Loz L L, #HEESN/ Cmax (F
EfE) 13, 5.212~5.725 pg/mL T, FHEL L (5~6
pg/mL) (2L TWis.

BEIZe0RARBELTHD, TIZHAERLTWST
ML HH 22 TCmax DEFEICIE, XWED
T2 D5 bEVER (113~1144) 2Hw/ 8#F
DTY2 BN L D EWEAIL, Cmax 3#EE SN
EEIVEREELOEELOH L. —FH, BEET
Na—- VEFEEZEOBEAEIRXHLDOD, FHDO1 %
AREIOEETOERRZIEL L UHEIARO M AE
LA T3 AST - ALT EXSIEH ~IE® BBEEZ Z°<
EMZHBZ HREET, AR ENR TV,
7o, BHERE, BRI OMEEROCENR
BEEALTWAY, FEEIEEFEIZDOON 2o
7o, Bih, BEOEPAH - PRI STy
mEHERINDG (R4, HoT, FREOD T2 T
HeE N7z Cmax X, Fhn, fFbEsE, BHERELZZREL
Th, EBEOCmax 2L TWHHbDEEZ S, &
512, AENH A VIIGHERFETROTEETH D Z
EMS [20], M2EBMBREINTWAMIZ, LA
ENHA VR LIZELTH, T EIPRDDLEE
Ay (VAS

AENH A CHEEHE L ERRREE (EIRMER), AR
£ PREE, MEER) 25, AENHAL VL BE

R4, FPREERE - BRRERE

WAEEE 1% A8 FREHS SHEE TEEHE (B0
s R e

AST 45 29 ¥EEY  10-40 (U/L)

ALT 49 37 WETY 5-45 (UL)
R

Cr 0.66 0.9 0.6  0.47-0.79 (mg/dL)

BUN 12 17.9 122 8-12 (mg/dL)

IR O PIRMREREE L Z 2 bhik.

BFTREEERBEOREIRE LT, RER - av ok
COLEMEND HDS, AFITIE, BB RELFR
FIELEEZ ONLEMICIEIAERIEZ <, kA
Loy e TBy, MEHETRETH 072720,
LMEFEOEBEOERIE, A YNH A 2 X 5 BT RRE
T TR, HRIHIC L A2 RN b0 LE X
L7z,

FIT, BEGFHEDAENNTA V25 L7210
LELLTHEERLBFICOVTHRE L. X ¥
NH A v OFFHRSE, MERNEKS O Cmax X, #he
M 5212 pg/mL, 5.725 pg/ml L FE SN2 Lh b,
fithiEE 7wy 7 (BAKBMT 7a—F) KTk, B
RIS SR TR A & AT, B 5 \WIdIER
Bz & 2 —ERmERESI12 LY, FERAEHE L 22 hE
VEATRIE S L7z,

—77, KBTI, BHEHER EOBEORHEERII R <,
R - Bl O ~BEEOMIERE X2 LTWw5,
TRV R4 R 7 C SRR R R E 2 & /2 L
7B (L X ¥ NH A R 49 nglg) A3 5 [9].
M EE &R IIRE L IZARBE L 20 as, RBITH,
EBICmPBENEA L D EEz b,

ZepR BRICEIRGE R, FREE, WPREEERT
WHEME L LT, BOREBIEND BITRELER S 05%
ZoN5 FigETo Y 7 (BHAGET Fa—F)i%,
BIZEER 2 SZEH L, C5, C6 DM~ aE I
R ARG THHETH ), HEEEICEERRSN
R, FEHICHEEERIGAET 5. R L 2HE
BIRASEG L, RPTRERE DHE B BRI ISP 5 S e
BA, SHEEAYNL LR, EEMICRITREE
HEEL, EELRHERELF I SEZ TREND 5.
Bt 70 v 7 TOMBEIRIERIC & % RATHREE
hEOEMREIIHS TRV, FHL VoM T
PR HE ) OBRRMRE T O v 7 CIIHETEIIRIES
PEKE & # 2 b N5 RETREEE T 5 OEFI#RE DB
Ehp [21,22]. ARBICTHHEEEROESE, BFTRRE



EO—FEIRAIZG 2 L) BEEOMRAERE 5| &
LR b BETE 2\,

1% B

fitiEEE 70y 7 I RFTREEE X YN A 4 v % S
%, WIRMEN, FHREE PREIE ERICHD
BAELZDOD, 24%, EERMNETHT LZES
DOEG I 24T o 72, 24, WHREF STz
BEERREE LT, #ithkro~ b5 7EESWEITH
LA EBWETH-2. ZOEEMENH,
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Abstract

In forensic autopsy diagnosis, toxicological screening using a mass spectrometer (MS) and
subsequent quantitative determination are definitely important in identifying the cause of
poisoning and its involvement in the cause of death. This review outlines the flow of toxicological
screening and quantitative determination using MS, which is commonly performed in Japan, and
describes the future directions on this field. '

Key words: Target, suspect and non-target drug screening, Mass spectrometry, Quantitative
Determination, Internal Standard Method, Standard Addition Method
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Mepivacaine, Rocuronium Bromide, Sodium Hypochlorite,
Phenylacetylglutamine, Sevoflurane
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