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福岡大学薬毒物探索解析研究所 
Fukuoka University Research Institute for Toxicological Detection and Monitoring 

(FUTOX) 
 

【研究所の設置目的】 

本研究所は、中毒学に関する基礎的、臨床的研究を目的とする。薬物分析法の改

良・新たな分析法の開発では、迅速かつ網羅的に薬毒物を分析可能にする技術の開

発、薬物履歴診断のための毛髪中薬物の検出法の確立、また、アルコールに代わる

飲酒マーカーの開発に取り組む。さらに、中毒発症に関わる遺伝的背景の解明、生

物学的マーカー探索を行い、中毒の診断、治療、予防を目指す。薬物による自殺・

乱用に関する研究では、実際の患者が使用した薬物を特定したうえで、患者背景を

分析・研究し、自殺・乱用への対策を提案する。 

 

【研究者および研究組織】 

久保研究班 

久保 真一 ：福岡大学・医学部・法医学教室・教授 

柏木 正之 ：福岡大学・医学部・法医学教室・准教授 

原  健二 ：福岡大学・医学部・法医学教室・講師 

松末  綾 ：福岡大学・医学部・法医学教室・講師 

Brian Waters：福岡大学・医学部・法医学教室・助教  

工藤 恵子 ：久留米大学・医学部・法医学教室・客員准教授 

 

川嵜研究班 

川嵜 弘詔 ：福岡大学・医学部・精神医学教室・教授  

衞藤 暢明 ：福岡大学・医学部・精神医学教室・准教授  
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池松研究班 

池松 和哉 ：長崎大学大学院・医歯薬学総合研究科・法医学分野・教授 
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Standard)を in silicoの手法で見つけ出す方法を検討する。最後に③解剖試料で検

証を行い、特殊試料中薬物の実務的で信頼性の高い定量法を確立することを目的

とする。 

＜研究方法＞ 

対象薬物の選定と内部標準物質の選択 

対象薬物としては、法医剖検試料の薬物分析でしばしば分析対象となる

Lidocaineと Diphenhydramineを選択した。内部標準物質（IS）としては、 

ACD/MS Workbook Suite (ACD/Labs)ソフトウェアを用い、独自に作成した

1319種の薬物データベースの中から、Dice Coefficientアルゴリズムによる類似

度検索を行い、それぞれ類似度 0.75〜1.0の 6種類を選択した。 

模擬試料の作成 

月齢約 3カ月、体重 30 kgのブタの血液、筋肉、肝臓（ジャパン・ラムより購

入）を -20℃で冷凍保存したものを新鮮試料とし、室温 25～31℃（平均 28℃）で

2および 7日間放置したのちに -20℃で冷凍保存したものを腐敗試料とした。それ

ぞれの試料に Lidocaine (10 µg/ml or g、ヒトの致死濃度に相当)と

Diphenhydramine (1 µg/ml or g、ヒトの中毒濃度に相当)を添加して模擬試料を

作成した。  

前処理法と分析方法 

上記模擬試料 0.1 ml or gに 6種の内部標準物質を添加し、内部標準法と標準添

加法で検量線（Lidocaine: 0, 1, 5, 10, 15, 20 µg/ml or g, Diphenhydramine 0, 

0.1, 0.5, 1, 1.5, 2 µg/ml or g）を作成、両薬物の定量を行った（n=3）。それぞれ

の定量方法について、検量線の傾きと相関係数、得られた定量値の正確度につい

て比較検討した。薬物の抽出には QuEChERS法を用い、分析は島津 LCMS-

8040および 8045（トリプル四重極）で行った。 

＜研究成果＞ 

(1) 内部標準法 

Lidocaineの検量線を内部標準法で作成したところ、新鮮試料の場合、いずれの

ISを用いても決定係数（r2）が 0.99以上の良好な直線性が得られた。この新鮮試

料の検量線を用いて、腐敗試料中の Lidocaineを定量すると、腐敗の進行と共

に、定量値の増加が認められ、7日間放置した腐敗肝臓と筋肉では、構造類似度

が 0.9以下の ISを用いた場合、最大 50%の定量誤差が認められた。それぞれの試
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1. 研究概要 

1)  薬物スクリーニングのための試料調製に関する研究 
法医解剖試料、臨床領域における中毒分析試料などから、薬物スクリーニング

を行うため、試料調製は重要である。法医解剖試料では、死後変化などが加わ

り、試料調製が複雑である。また、臨床領域における中毒分析では、迅速な結果

が求められる。このような状況の中、正確かつ迅速な薬物スクリーニングの結果

を得るため、より良い試料調製法の開発に関する研究を行う。 

 

2)  死因、病態究明を目的としたバイオマーカー探索に関する研究 

生体内で生じる化学成分の大部分は、血液中を循環し、体内に分布されるが、

肝臓で代謝され、尿中に排泄される。たとえば、腎臓に障害があれば、化学成分

の血液中濃度、尿中濃度に異常がみられる。本研究では、法医解剖試料の薬物ス

クリーニングの時に検出される生体由来の化学成分の血液、尿、体組織中の濃度

を測定することで、臓器障害のバイオマーカーを探索する。 

 
3)  アルコールに代わる飲酒マーカー探索に関する研究 

飲酒運転でひき逃げし、事故後数時間を経過して身柄を拘束される場合、エタ

ノールが検出されない限り、飲酒を証明することはできない。我々は、エタノー

ルに代わる新たな飲酒マーカーを探索する。 

 

2．研究成果 

1) 薬物スクリーニングのための試料調製に関する研究 

＜研究課題＞ 

腐敗組織からの薬物スクリーニングのための試料調製に関する研究 

＜研究目的＞ 

本研究では、基礎実験として①新鮮および腐敗させたブタの血液、肝臓、筋肉

に薬物を添加した模擬試料に、類似度の異なる内部標準物質(IS)を加えて、それぞ

れ内部標準法と標準添加法で定量を行い、検量線の傾きや定量値の正確度を比較

する。その際に②分析対象薬物に近い挙動を示す内部標準物質 (IS: Internal 
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料に各濃度の Lidocaineを添加して得られた検量線の傾きは、体組織の種類と腐

敗の程度で異なり、Lidocaineと構造類似度が高い IS（Lidocaine-d10, 

Prilocaine）を用いた場合は、検量線の傾きの差は小さくなった。一方、Atenolol

と Diazepam-d5を ISに用いると、検量線の傾きの差が大きくなった。

Diphenhydramineについても同様の傾向が認められ、新鮮血液の検量線で腐敗組

織の定量を行うと、Diphenhydramine-d6を ISに用いた場合は、得られた定量値

のずれは腐敗した肝臓においても 15％以内に留まったが、類似度の低い

Diazepam-d5を ISに用いると、最大 67％の定量誤差が認められた。 

(2) 標準添加法 

標準添加法における Lidocaineの分析では、定量精度は大幅に低下し、決定係

数が 0.99以下になる試料が多く認められた。この決定係数の低下は腐敗した肝臓

で最も顕著であった。得られた定量値も大きくばらつき、7日間室温放置（腐

敗）した血液試料で 4.7～12.4 µg/ml、肝臓試料で 13.8～25.0 µg/g、 筋肉試料で

9.9～13.0 µg/gとなった。 

腐敗が進行した特殊試料からの薬物の定量には、マトリックス効果を相殺でき

る標準添加法が推奨されている。しかしながら、今回の実験結果から、標準添加

法は内部標準法に比べて決定係数が 0.99以上の良好な検量線を得るのが難しく、

精度の高い定量値を得るためには、対象となる薬物ごとに、構造が近い化合物を

ISとして数種選択して薬物を抽出し、最も良い相関を示した ISを用いて定量す

ることが有効であると思われた。 

(3) 推奨される腐敗試料からの定量方法 

本研究の成果から、内部標準法では ISとして重水素標識体を用いることができ

れば、試料の種類や腐敗の程度が異なっても、かなり正確な定量値が得られるこ

とが判明した。一方、重水素標識体の入手が困難な場合には、ISの選択によって

は、定量値にかなり誤差が生じる可能性が示唆された。この場合は、予め内部標

準法で薬物濃度を推定したのち、構造類似度が高い ISを数種添加して標準添加法

で薬物を抽出し、最も良い相関を示した化合物を ISとして薬物を定量することが

有効と思われた。現在までのところ、決定係数が 0.99以上になると、正しい定量

結果が得られると思われる。 

 
2) 死因、病態究明を目的としたバイオマーカー探索に関する研究 
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＜研究課題＞ 

尿中のフェニチルアセチルグルタミンの診断意義の解明 

＜研究目的＞ 

フェニルアセチルグルタミン(Phenylacetylglutamine; PAG)は人の尿に排泄さ

れてくる代謝物で、フェニルアラニンが代謝されフェニル酢酸となり、これがグ

ルタミンとアミド結合して産生される。腸の微生物叢は、タンパク質及びフェニ

ルアラニン及びチロシンを含む芳香族アミノ酸を広範に異化して、フェニルアセ

チルグルタミン及び p-cresol硫酸塩を形成するものと考えられている。 

我々は、これまで法医剖検例における尿中 p-cresolの意義について報告してき

た。現在、我々は新たな尿中のバイマ―カーとして PAGの意義を解明することを

目的としている。 

＜研究方法＞ 

(1) 試料：法医剖検例のうち、尿が採取できた 49例について分析を終了した。2019

年度までに分析した症例（97例）と合わせた合計 146例の尿中 PAG、尿中 Cr 濃

度を定量し、併せて尿中 PAG/Cr比を求めた。 

(2) 分析方法 

試薬 ：Phenylacetyl-d5 L-glutamine (PAG-d5)、カフェイン-d3の内部標準物質

(IS)液、他を用いた。試料調整：尿 0.1 mL、脱イオン水 0.3 mL、IS液、ウレア

ーゼ水溶液 0.04 mLを混ぜ、30分後、アセトニトリル 2 mL、酢酸 0.05 mLを混

ぜ、抽出カラムに通液、続いてアセトニトリル 2 mLとアンモニア水 0.1 mL

（CBA）または 2M塩酸 0.1mL（SAX）の混合液を流し、酢酸 0.3mLを入れた

ガラス試験管に、通過液を採取した。窒素気流下で濃縮乾涸した。残渣をメタノ

ール／酢酸プロピル(5/1)に溶解し、GC-MSで測定した。 

測定条件：カラム：ZBSemiVoltiles/BPX5タンデムカラム、オーブン温度 80℃か

ら調整した。この分析法で安定的な結果が得られた。 

(3) 統計処理 

尿中 PAG、尿中 Cr 濃度、尿中 PAG/Cr比と、年齢、性別、死後経過時間、障

害発生から死亡までの時間（期間）、死因について、統計ソフト JMP Pro 15.1.0 

software programを用いて解析した。 

＜研究成果＞ 

(1) 尿中 PAG濃度 
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尿中 PAG濃度（相関係数 ρ=0.3357）は、年齢と弱い相関を認めた。年代で

は、20歳代に比べ 70歳代(p=0.0113)、80代(p=0.0462)で有意に高かった。性別

では、男性が女性より有意に高かった(p=0.0380)。その他の因子とは有意差を認

めなかった。 

(2) 尿中クレアチン（Cr）濃度 

障害発生から死亡までの期間が 1時間以内において、不詳群より低かった

(p=0.0041)。 

(3) 尿中 PAG/Cr 

全 146例を解析したところ、尿中 PAG/Cr（ρ=0.4122）は、年齢と弱い相関を

認めた。死後経過時間が 24時間以内は、10日以内より有意に低かった

(p=0.0258)。 

(4) 尿中 PAG、尿中 Cr、尿中 PAG/Cr高値症例について 

剖検例 146例について、尿中 PAG濃度、尿中 Cr濃度および尿中 PAG/Crを測

定したところ、いずれも非正規分布であったことから、箱髭図で分布を観察し

た。尿中 PAG濃度は 5〜990（中央値 81）µg/mL、Cr濃度は 0.0286〜3.510（中

央値 0.739）mg/dL、PAG/Crは 0.0087〜1.453（中央値 0.1282）mgであった。

そこで、第 3四分位数以上を異常高値の基準値と定義した。即ち、①尿中 PAG濃

度 181 µg/mL、②尿中 Cr濃度 1.203 mg/mL、③尿中 PAG/Cr比 0.2450を基準値

とした。 

その結果、尿中 PAG、尿中 Cr濃度、尿中 PAG/Crとも、高値症例は 36例

（24.83%）であった。 

高値を示す因子を明らかにする目的で、基本データ、①性別、②年齢、③死後

経過時間、④障害発生から死亡までの経過時間（期間）、⑤死因について検討し

た。その結果、高齢者において、尿中 AG/Cr比が高い傾向がみられた。その他の

因子で有意差は確認できなかった。 

尿中 PAG濃度、尿中 Cr濃度、尿中 PAG/Crの高値群について、母集団と死因

を比較検討した。高値群はいずれの指標においても 36例（24.83%）であったこ

とから、各死因群で高値例が 30%を超えるものは、尿中 PAG濃度は凍死

（72.73%）、外傷性ショック（30.00%）、尿中 Cr濃度は心臓疾患（37.50%）、

感染症（57.14%）、尿中 PAG/Crは中枢神経障害（50.00 %）、凍死

（54.55 %）、外傷性脳障害（62.50 %）であった。 

― 6 ―



 

 

尿中 Crは腎機能障害において高値を示す。心臓疾患、感染症で高頻度に高値を

示したことから、腎臓の血流障害や敗血症による腎機能障害によるものと考えら

れた。尿中 PAG/Crは内因性中枢神経障害、凍死、外傷性脳障害で高頻度に高値

であった。これらの死因では尿中 Crの高値を示す頻度は母集団と変わりがなかっ

た。一方、尿中 PAGは凍死において高頻度に高値を示した。 

尿中 PAG/Crは、内因、外因性の中枢神経障害により高値を示しており、中枢

神経障害による腸の蠕動運動の遅延が、尿中 PAG/Crの高値に繋がっているもの

と考える。この結果は、尿中 p-cresolの動態に良く一致していた。一方、凍死に

おいては、尿中 PAG、尿中 PAG/Crともに高頻度に高値を示した。凍死では、低

酸素血症による中枢神経障害から、高値となった可能性が考えられる。 

尿中フェニルアセチルグルタミンは中枢神経障害のバイオマーカーとなり得る

可能性が考えられる。 

 
3) アルコールに代わる飲酒マーカー探索に関する研究 

＜研究課題＞ 

飲酒後の尿中エタノールとエチルグルコシド濃度の経時変化に関する研究 

＜研究目的＞ 

飲酒の証明は酒類に含まれるエタノールの証明（定量）にある。しかし、事

件・事故後、時間が経過した場合、その事件・事故に飲酒の影響があったのかを

証明できない場合もある。そこでエタノールを補完する飲酒マーカーの探索に取

り組んでいる。本研究は、醸造酒に含有されるエチルグルコシド（ethyl 

glucoside; EG）が飲酒マーカーになり得るかを解明することにある。 

＜研究方法＞ 

2019年度までに、GC-MSによる EG分析法を確立した。各種酒類を分析した

結果、日本酒では EGの異性体は αのみで、βはないこと。赤ワインでは、βが主

要な異性体で、αも含まれていること。ビールは、αと βがともに含まれているこ

と。蒸留酒であるウイスキーや焼酎では、EGは含有されていないことを確認し

た。 
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2020年度は、飲酒実験を実施した。即ち、各種酒類を飲酒後、尿中エタノール

とエチルグルコシド濃度を経時的に測定し、検討を行なった。 

(1) 材料および方法 

成人ボランティア 3名が、日本酒、ビール、ワイン（赤・白）を飲酒し、飲酒

前と飲酒 1、2、3、4、5、6、12、24、36、48時間後に採尿した。飲酒後の経過

時間ごとに尿中 EG濃度と EtOH濃度を測定した。 

＜研究成果＞ 

(1) 醸造酒飲酒後の尿中 EGと EtOH濃度の変化 

個人や酒類によって EGの推移・濃度に多少の差異はあるが、尿中 EtOH、EG

濃度のピーク時期および濃度の時間変化には傾向があることが明らかとなった。

即ち、飲酒後早期には、EtOH濃度が高く EG濃度が低い時期（1-3時間）があ

り、その後 EtOH、EG濃度ともに高い時期（3-6時間）、次いで EtOH濃度が低

く、EG濃度が高い時期（6-24時間）、24時間を経過すると EtOH、EG濃度と

もに低濃度または排泄される時期を迎えるものと考えられた。 

以上の結果から、尿中 EtOH、EG濃度の違いによって、飲酒後の時期が推定で

きる可能性が明らかとなった。特に、尿中 EtOH濃度が低下した後であっても、

EGが検出できれば飲酒したと判断できるもの、即ち、醸造酒の場合、EGは飲酒

マーカーとなり得るものと考えられた。 

さらに、飲酒後の尿中 EG濃度を比較したところ、日本酒、赤ワインでは、ビ

ール、白ワインより、尿中 EGが高濃度であった。飲酒した酒類が、飲酒後の尿

中 EG濃度に影響しているものと考えられた。 

(2) 生体内 EGの合成について 

多糖類であるデンプンは、βアミラーゼで、２糖類に分解される。この２糖類

と EtOHを基質として、αグルコシダーゼが作用すると、EGが合成される。ヒト
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では、膵臓から βアミラーゼが分泌され、小腸に αグルコシダーゼが存在するこ

とが解っており、ヒトの生体内で αEGが合成される可能性がある。 

そこで生体内での αEGの合成を確認するために、EGを含有しないウイスキー

を食事とともに飲酒したところ、尿中に EGが排泄されることが確認された。 

EGが飲酒マーカーになり得るかを明らかにするために、生体内での αEGを考

慮する必要があることが明らかとなった。今後は、EGの異性体である αEGと

βEGを区別して観察することで、飲酒した酒類の区別や生体内合成の関与を明ら

かにできるものと考える。 

 

3．研究業績 

1) 原著論文 

なし 

 

2) 症例報告 

[1] Waters B, Takayama M, Kashiwagi M, Hara K, Matsusue A, Kubo S. An 
autopsy case of acute ethanol intoxication with a high concentration of caffeine: 
A warning about dangerous drinking. 日本アルコール・薬物医学会雑誌. 2020; 

55 (4), 151-158． 

[2] 大脇涼子, Brian Waters, 原 健二, 松末 綾, 柏木正之, 久保真一. 局所麻酔薬メピ

バカイン中毒による低酸素脳症の 1例：麻酔時の血中濃度の推定を中心として. 法

医学の実際と研究. 2020; 63: 23-28. 

 
3) 総説・著書・その他 

[1] 久保真一. 検案・解剖で診る薬物中毒症例. 新潟市医師会報. 2020; 589: 2-5. 

[2] 久保真一. 毛髪からのデートレイプドラッグ検出法の確立. Research. 2020; 25(1): 

41-43. 
[3] 工藤恵子, 坂 幹樹, 久保真一. 法医剖検診断のための質量分析計（MS）を用いた薬

毒物スクリーニングと定量検査－現在の流れと今後の方向性－. 法医病理. 2020; 

26(1): 1-8. 
 

4）  国際学会発表 
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[1] Hara k, Waters B, Ohwaki R, Kashiwagi M, Matsusue A, Kubo S. An attempt 
to identify novel alcohol markers in urine by GC-MS analysis. Der 99 
Jahrestagung der Deutschen Gesellschaft für Rechtsmedizin. Rechtsmedizin 
(ハイブリッド開催). 2020; 30 (5): p395, Luzern, Switzerland. 

[2] Ikematsu N, Hara K, Waters B, Matsusue A, Takayama M, Kashiwagi M, 
Kubo S.  Diagnostic meaning of urinary phenylacetylglutamine in forensic 
autopsy cases. Der 99 Jahrestagung der Deutschen Gesellschaft für 
Rechtsmedizin. Rechtsmedizin (ハイブリッド開催). 2020; 30 (5): p399, Luzern 

Switzerland. 
 

5)    国内学会発表 

[1] Waters B, Hara K, Tokuyasu T, Matsusue A, Kashiwagi M, Kubo S. The 
development of a rapid and robust gas chromatography-tandem mass 
spectrometry method for the quantitation of caffeine and its metabolites in 
biological specimens. 第 45回日本医用マススペクトル学会年会(web開催). 

JSBMS Letters. 2020; 45 (Supplement): p38, 京都. 

[2] Brian Waters, 原 健二, 柏木正之, 松末 綾, 久保真一. 末期がんの疼痛管理に使

用されたmorphineおよび levetiracetamの分析例. 日本法中毒学会第 39年会(誌

上開催). 要旨集. 2020;  p53, 岡山． 

[3] 岡 毅, 柏木正之, 原 健二,  松末 綾, Brian Waters, 髙山みお, 久保真一. 難治性

蜂窩織炎治療中に発生したアナフィラキシーショック死亡例. 第 12回福岡県医学

会総会. 要旨集. 2020; p21, 福岡. 

[4] Brian Waters, 原 健二, 大脇涼子, 松末 綾, 柏木正之, 久保真一. 急性コカイン中

毒の 1剖検例. 第 70回日本法医学会学術九州地方集会(web開催). 要旨集. 2020; 

p21, 福岡. 

[5] 大脇涼子, Brian Waters, 原 健二, 髙山みお, 松末 綾, 柏木正之, 久保真一. 法医

剖検症例におけるエチルグルコシド異性体分析の意義（第 3報）. 第 70回日本法

医学会学術九州地方集会(web開催). 要旨集. 2020; p6, 福岡. 

[6] 久保真一(シンポジウム). 法医学におけるキャリアサポート. 第 104次日本法医学

会学術全国集会(ハイブリッド開催). 日法医誌. 2020; 74(1): p45, 京都. 

[7] 松末 綾, 石川隆紀, 池田知哉, 谷 直人, Waters Brian, 原 健二, 柏木正之, 髙山

みお, 久保真一. 法医剖検例における脳脊髄液中カテコラミン濃度およびMAOA
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遺伝子プロモーター領域の VNTR多型の関連. 第 104次日本法医学会学術全国集

会(ハイブリッド開催). 日法医誌. 2020; 74(1): p56, 京都. 

[8] 原 健二,  Brian Waters, 柏木正之, 松末 綾, 久保真一. GC-MS による尿中極性

薬物スクリーニングのための簡易試料処理法の開発. 第 104次日本法医学会学術全

国集会(ハイブリッド開催). 日法医誌. 2020; 74(1): p69, 京都. 

[9] 大脇涼子, Brian Waters, 原 健二, 松末 綾, 柏木正之, 髙山みお, 久保真一. 法医

剖検症例におけるエチルグルコシド分析の意義（第 2報）. 第 104次日本法医学会

学術全国集会(ハイブリッド開催). 日法医誌. 2020; 74(1): p71, 京都. 

[10] 竹下裕史, Brian Waters, 小林正宗, 原 健二, 久保真一, 水上 創. 抗生物質

ceftriaxone 点滴投与によるアナフィラキシーショックの一剖検例. 第 104次日本

法医学会学術全国集会(ハイブリッド開催). 日法医誌. 2020; 74(1): p89, 京都. 

[11] Waters B. ブラインドテストの準備及び実施の実際. 第 10回法医中毒研究会セミ

ナー(web開催). 要旨集. 2021; p4, 福岡. 

 

4．科学研究費等、取得した外部資金 

1) 久保真一（研究代表者）, 原 健二（分担）, ウォーターズ ブライアン（分担）, 髙

山みお（分担）, 柏木正之（分担）, 松末 綾（分担）, 池松夏紀（分担）. 尿毒素と

しての腸内細菌産生フェニルアセチルグルタミンの法医剖検診断の意義の解明. 科

学研究費. 基盤研究（C）. 2019年度～2022年度 4,290,000円 

2) Brian Waters（代表）. Investigation of a novel analysis method for the 

determination of new biomarkers for alcoholic beverage consumption. 科学研究

費. 若手研究. 2020年度～2022年度 4,030,000円 

3) 久保真一（代表）. 液体クロマトグラフ質量分析計を用いた、法医中毒分析システ

ムの構築. 共同研究. 島津製作所. 2020年 2月～2021年 6月．550,000円 
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川嵜研究班 
 

1．研究概要 

以下に、主な研究課題について紹介する。 

1) 救命救急センターおよび 2次救急（ER科）における自殺未遂者に関する研究 

自殺未遂者が救命救急センターに入院後、精神科医（自殺予防担当医）および

精神保健福祉士を中心とした当院に所属するケース・マネージャーが全例を把

握・介入し、精神科医の診察、ケース・マネージャーによる心理教育および再企

図予防に必要な情報収集を行う。特に中毒による自殺企図に関してこれまでの患

者の実態調査を行う。 

 
2) 化学物質が情動行動に与える影響に関する研究 

精神疾患の病態研究では、症状を模したモデル動物が使用されることがある。

うつ病モデル動物の一つである嗅球摘出（Olfactory bulbectomized：OB）ラット

は、外科的手法により嗅球を除去することにより作成され、予測妥当性および表

面妥当性に優れることから薬理学的研究において抗うつ薬のスクリーニングにも

用いられており、母子分離モデルマウスはネグレクトや薬物依存に対する構成概

念妥当性に優れたモデルとして使用されている。これらのモデル動物を用いて得

られた知見は新たな中枢刺激薬の開発や化学物質が情動行動に与える影響を予測

する際に必要な重要となる。本研究ではこれらのモデル動物を使用し、モデルの

示すうつ病様行動や脳各部位における神経伝達物質の発現に対する、向精神薬や

化学物質の影響について調査し、そのメカニズムの解明を目指す。 

 
 

2．研究成果 

  本年度の主な研究成果を以下にまとめる。 

1) 救命救急センターおよび 2次救急（ER科）における自殺企図者に関する研究 

当院に搬送された年間の自殺未遂者が 57人（3次救急:35人、2次救急：22

人）、既遂者が 13人であった。2020年度は、COVID-19の感染症拡大の影響に

より救急医療全体の受け入れ状況に大きな変化があって、例年に比べて未遂者全

体及び中毒患者の搬送が少なくなった。COVID-19の自殺未遂者に与えた変化に
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関する調査を行った。また、自殺企図者の血液サンプルを用いた中毒物質の解析

が行える環境が整い、今後自殺企図者の中毒物質の影響を明らかにしたい。 

2) 化学物質が情動行動に与える影響に関する研究 

我々はうつ病モデル動物 OBラットを対象に、アデノシン A1受容体

（ADORA1）の賦活または阻害が行動に与える影響について調査した。OB手術

後、2週間の回復期間を置き、ADORA1アゴニスト（CPA）、ADORA1アンタ

ゴニスト（DPCPX）、生理食塩水またはイミプラミン（Imi）を 2週間、連続投

与した。その結果、OB手術は、外部刺激への応答の強さに関する行動指標である

情動過多反応を有意に増加させ、CPA、DPCPXまたは Imiの投与は OB手術に

より強化された情動過多反応を抑制することが示唆された。今後は不安や認知機

能に関する行動解析を追加するとともに、前頭皮質等の脳局所におけるモノアミ

ン動態の調査を行い、より詳細な解析を進めていく。また、アデノシン受容体刺

激が幼少期の中枢神経系の成熟に与える効果を調査するため、母子分離マウスモ

デルを作成し予備実験を進めている。 

 

3．研究業績 

1) 原著論文 
[1] Kawashima Y, Yonemoto N, Kawanishi C, Otsuka K, Mimura M, Otaka Y, 

Okamura K,  Kinoshita T, Shirakawa O, Yoshimura R, Eto N, Hashimoto S, 
Tachikawa H, Furuno T,  Sugimoto T, Ikeshita K, Inagaki M, Yamada M. 
Two‐day assertive‐case‐management educational program for medical 

personnel to prevent suicide attempts: A multicenter pre–post observational 
study. Psychiatry and Clinical Neurosciences. 2020; 74: 362-370. 

 
2) 症例報告 

[1] 衞藤暢明. 自殺の危険の高い患者との経験とあやまちから学ぶ. 九州神経精神医学. 

2020; 65(3-4), 143-147. 
 

3) 総説・著書・その他 

[1] 衞藤暢明, 川嵜弘詔. 外来で行う自殺関連行動への対応と自殺予防外来の試み. 外来

精神医療. 2020; 20(1), 37-40. 
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[2] 衞藤暢明. 若年者の自殺予防 −自殺の危険から見た自殺予防の基礎−. 日本精神神経

科診療所協会ジャーナル. 2020; 45(5), 12-36. 

[3] 衞藤暢明. 一人称の死–自殺（自死）の選択とその精神病理–. 保健の科学. 2021; 

63(2). 
[4] 衞藤暢明. 福岡大学病院における COVID-19チームサポートプロジェクトについ

て. ほすぴたる. 2021; No.752. 

 
4) 国際学会発表 

[1] Masuda M, Eto N, Matsuo M, Harada K, Gotoh L, Ogushi Y, Hatanaka A, 
Kawasaki H.  Characteristics of completed suicides by poisoning compared 
with other methods of suicides. 20th WPA World Congress of Psychiatry 
(Online E-Poster). 2021; Bangkok, Thailand. 
 

5) 国内学会発表 

[1] 衞藤暢明. 総合病院の精神科医の立場から-構造の暴力的破壊-. 日本精神分析学会 

教育研修委員企画「ウィズ・コロナ時代の臨床実践」パネルディスカッション (オ

ンライン). 2020. 

[2] 衞藤暢明. COVID-19と自殺未遂者. 日本自殺予防学会 オンラインシンポジウム 

(オンライン). 2021. 

 

4．科学研究費等、取得した外部資金 

1) 衞藤暢明（代表）. 日本における新型コロナウイルス感染症流行下での自殺未遂者

の背景因子の分析. 令和２年度厚生労働行政推進調査事業費補助金（厚生労働科学

特別研究事業）. 令和 2年 9月〜令和 3年 3月. 

2) 厚生労働省 自殺未遂者等支援拠点医療機関整備事業. 令和 2年 12月～令和 3年 3

月. 
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池松研究班 

 

1．研究概要 

本研究は、長崎県下で実施した全解剖事例及び検案・検視事例における薬毒物

スクリーニングに取り組み、死因への薬毒物の関与を検討することを目的とし

た。 

以下に、主な研究課題について紹介する。 

1) 長崎県における薬毒物スクリーニングの現況に関する研究 

法医実務において、薬毒物の死因への関与を判断することは非常に難しい。解

剖事例では、外部所見及び内部所見を慎重に観察し、血液・尿をはじめ諸臓器を

採取した上で薬毒物検査を行い、得られた結果を用いて薬毒物の死因への関与の

有無を総合的に判断する。しかし、特異的な所見を呈さない薬毒物も多く、また

死後変化により試料中の薬毒物を検出することが困難となるため、死亡との因果

関係を明確にすることは難しい。一方、検視事例では外部所見のみに頼らざるを

得ず、現場の状況等で薬毒物の摂取が疑われない限り、死因への薬毒物の関与は

見落とされる可能性がある。従って、薬毒物の死因への関与を明らかにするため

には、比較的採取が容易で症状との相関性が高い血液や尿試料を用いて迅速かつ

簡便な薬毒物スクリーニングを行うことが重要である。 

そこで我々は、解剖事例において腐乱・白骨死体を除く全事例にて血液及び尿

を採取、また検案・検視事例においては内因性急死・水中死体・焼死体・薬毒物

の関与が疑われる事例にて同試料を採取し、NAGINATA-GC/MS薬毒物スクリー

ニング（NAGINATAスクリーニング）、及び LC-MS/MSスクリーニングを並行

して実施した。 

 

2．研究成果 

本年度の主な研究成果を以下にまとめる。 

1) 薬毒物スクリーニングに関する研究 

2010年 5月から 2020年 12月までの 10年と 7ヶ月の間に血液及び尿の

NAGINATAスクリーニングを実施した 10048例の結果、及び 2015年 10月から

2020年 12月までの 5年と 2ヶ月の間に血液及び尿の LC-MS/MSスクリーニン

グを実施した 2490例の結果を解析した。 
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NAGINATAスクリーニングで血液及び尿が採取された症例数は、それぞれ

9541例、7944例、一方、LC-MS/MSスクリーニングで血液及び尿が採取された

症例数は、それぞれ 2153例、1604例であった。 

NAGINATAスクリーニングを実施した 9541例の全血試料のうち、カフェイ

ン、ニコチン、ニコチン代謝物、腐敗アミンを除き、主に医薬品の有効成分であ

るアセトアミノフェン（7.3 %）やリドカイン（4.3 %）などが検出された。一

方、LC-MS/MSスクリーニングを実施した 2153例の全血試料においても、アセ

トアミノフェン（14.3 %）やリドカイン（11.3 %）などが検出された。また、

NAGINATAスクリーニングを実施した尿試料 7944例のうちカフェイン、ニコチ

ン、ニコチン代謝物、腐敗アミンを除き、主に医薬品の有効成分であるアセトア

ミノフェン（11.3 %）やエフェドリン（4.4%）などが検出された。LC-MS/MSス

クリーニングを実施した尿試料 1604例においても、アセトアミノフェン

（13.8 %）やサリチル酸（9.9%）、エフェドリン（9.4%）などが検出された。 

NAGINATAスクリーニングを実施した全血試料のうち、得られた相対定量値

が中毒域以上であった薬毒物は 55種類であり、471例（4.9 %）で中毒域以上の

薬物が検出された。一方、LC-MS/MSスクリーニングを実施した全血試料におい

ては、中毒域以上であった薬毒物は 52種類であり、314例（14.6 %）で中毒域以

上の薬物が検出された。 

NAGINATAスクリーニングを実施した 10年と 7ヶ月の間の検案・検視にて、

病死と診断された症例のうち、300症例以上で中毒域以上の薬物が検出された。

再捜査の結果、これらの症例における事件性は否定された。 

覚せい剤は、2011年の解剖事例 1例（0.5%）で検出されたのをピークに、比較

的低い水準（0.06%-0.2%）で推移しており、2010年、2013年、2014年、2019

年、2020年においては検出されなかった。 

NAGINATA及び LC-MS/MSスクリーニング実施例では、主に医薬品の有効成

分が検出された一方で、50種類以上の薬物が中毒域以上の濃度で検出され、死因

への関与が示唆された。病死と診断された検案・検視症例においても薬毒物スク

リーニングを実施することが、薬毒物の死因への関与の見落とし防止の観点から

非常に重要であることが示唆された。また、長崎県内の覚せい剤等を含めた乱用

薬物は、比較的低い水準で推移していることが推察された。 
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3．研究業績 

1) 原著論文 

なし 

 
2) 症例報告 

[1] 安倍優樹, 村瀬壮彦, 梅原敬弘, 山下裕美, 新宮啓太, 安倍邦子, 池松和哉. 頭蓋内血

腫の受傷時期推定に組織学的検討が有用であった焼死体の 1例. 法医病理. 2020; 

26(1): 9-13. 
 
3) 総説・著書・その他 

なし 

 
4) 国際学会発表 

なし 

 
5) 国内学会発表 

[1] 村瀬壮彦, 安倍優樹, 新宮啓太, 山下裕美, 梅原敬弘, 池松和哉. 組織学的受傷時期推

定が有用であった焔熱作用を伴う 2剖検例. 第 104次日本法医学会学術全国集会

(ハイブリッド開催). 日法医誌. 2020; 74(1): p64, 京都. 

 

4．科学研究費等、取得した外部資金 

なし 
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薬毒物分析受託事業 

 

2020年度実績 
 
 

(1) 福岡県下 O病院：血清より、bromide を検出し、定量しました。 

(2) 福岡県下 F病院：血清、尿より、caffeine, theobromine, paraxanthine を検

出し、定量しました。 

(3) 福岡県下 F病院：血清、尿より、acephate, phenitrothion を検出し、定量し

ました。 

(4) 福岡県下 F病院：血液より、bupivacaine, lidocaine, mepivacaine, 

ropivacaine を検出し、定量しました。 
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REGULAR ARTICLE

Two-day assertive-case-management educational program for
medical personnel to prevent suicide attempts: A multicenter
pre–post observational study

Yoshitaka Kawashima, PhD ,1,2* Naohiro Yonemoto, MPH,1 Chiaki Kawanishi, MD, PhD ,3 Kotaro Otsuka, MD, PhD,4

Masaru Mimura, MD, PhD,5 Yasushi Otaka, MA,6 Kazuya Okamura, MD,7 Toshihiko Kinoshita, MD, PhD,8

Osamu Shirakawa, MD, PhD,9 Reiji Yoshimura, MD, PhD,10 Nobuaki Eto, MD, PhD,11 Satoshi Hashimoto, MD, PhD,12

Hirokazu Tachikawa, MD, PhD,13 Taku Furuno, MD, PhD,14 Tatsuya Sugimoto, MD, PhD,15 Katsumi Ikeshita, MD, PhD,16

Masatoshi Inagaki, MD, PhD 17 and Mitsuhiko Yamada, MD, PhD 1

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 [CI]: −3.57
to −2.57, P < 0.001), the Gatekeeper Self-Efficacy Scale
(mean: 10.40, 95%CI: 9.48 to 11.32, P < 0.001), SIRI-1
(appropriate responses; mean: 1.15, 95%CI: 0.89 to 1.42,

P < 0.001), and SIRI-2 (different to the expert responses;
mean: −4.78, 95%CI: −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-

cide prevention, multicenter study, training program.

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

Suicide is a significant global health issue.1,2 Large numbers of
patients with suicide-related behaviors are admitted each year to
emergency departments (ED) in developed countries.3,4 Furthermore,
suicide attempters admitted to ED have a high risk of repeated suicide
attempts and completed suicide.5,6 The ED setting is therefore an

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
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suicide attempts.8–10 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.8–10 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.2,11,12 Some studies have used psychological measures
to assess attitudes, skills, and confidence in suicide-prevention training
programs. For example, suicide intervention response13 and attitudes to
suicide prevention14 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.9 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
(ii) 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

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.

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

No.
Type of
training Contents

Time
(min)

Day 1
1. Introduction • Opening address 10

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

• Relation between psychiatric
disorders and suicide

50

3. Group work • Identifying risk factors for
suicide in suicide attempters in
the emergency department

90

4. Lecture &
role play

• Communication with suicide
attempters

• Case management in the first
intervention

270

5. Discussion • Discussion between instructors
and participants

60

Day 2
6. Lecture &

role play
• Psycho-education for suicide

attempters

• Case management in follow-up
intervention

270

7. Group work • Response to an incident during
follow-up intervention

90

8. Lecture • Psychological state of bereaved
family members and others

• Interprofessional collaboration
and self-care in suicide
prevention

• Preparation of system to start
implementing case
management

60

9. Discussion • Discussion between instructors
and participants

60
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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.15 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).16 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.17

Gatekeeper Self-Efficacy Scale

The Gatekeeper Self-Efficacy Scale (GKSES) assesses gatekeepers’
confidence in suicide prevention.18 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.19 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 SIRI.20 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.21–23 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 study24;
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 t-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,

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)

Study participants (n = 297)

Study participant data for final analysis (n = 274)

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)

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

Fig.1 Flow of the study participants.
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suicide attempts.8–10 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.8–10 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.2,11,12 Some studies have used psychological measures
to assess attitudes, skills, and confidence in suicide-prevention training
programs. For example, suicide intervention response13 and attitudes to
suicide prevention14 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.9 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
(ii) 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

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.

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

No.
Type of
training Contents

Time
(min)

Day 1
1. Introduction • Opening address 10

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

• Relation between psychiatric
disorders and suicide

50

3. Group work • Identifying risk factors for
suicide in suicide attempters in
the emergency department

90

4. Lecture &
role play

• Communication with suicide
attempters

• Case management in the first
intervention

270

5. Discussion • Discussion between instructors
and participants

60

Day 2
6. Lecture &

role play
• Psycho-education for suicide

attempters

• Case management in follow-up
intervention

270

7. Group work • Response to an incident during
follow-up intervention

90

8. Lecture • Psychological state of bereaved
family members and others

• Interprofessional collaboration
and self-care in suicide
prevention

• Preparation of system to start
implementing case
management

60

9. Discussion • Discussion between instructors
and participants

60
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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 t-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 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) 61.31 (14.68) 3.43 (0.63) 4.00 (0.74) 3.34 (0.46) 2.55 (0.60) 2.74 (0.83) 2.35 (0.53)

Female 143 (52) 29.34 (4.99) 39.84 (10.91) 19.67 (2.38) 56.56 (12.56) 3.56 (0.58) 3.95 (0.77) 3.34 (0.52) 2.63 (0.60) 2.59 (0.79) 2.22 (0.48)

Profession

Medical doctor 87 (32) 28.78 (4.78) 44.89 (9.63) 19.70 (2.53) 58.10 (13.65) 3.42 (0.62) 4.11 (0.68) 3.29 (0.44) 2.56 (0.59) 2.72 (0.84) 2.34 (0.50)

Nurse 79 (29) 30.01 (4.81) 39.29 (10.52) 18.89 (2.67) 61.31 (14.16) 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) 31.14 (4.75) 40.52 (10.84) 18.44 (3.06) 62.28 (13.43) 3.41 (0.68) 3.81 (0.75) 3.43 (0.55) 2.59 (0.67) 2.73 (0.82) 2.31 (0.59)

Clinical psychologist 32 (12) 28.97 (4.98) 43.00 (8.64) 20.75 (1.85) 48.78 (9.15) 3.54 (0.47) 4.20 (0.66) 3.43 (0.48) 2.51 (0.60) 2.69 (0.59) 2.25 (0.45)

Other† 6 (2) 23.83 (5.04) 41.83 (8.59) 21.17 (1.94) 50.27 (6.37) 4.03 (0.44) 4.25 (1.17) 3.39 (0.49) 2.70 (0.69) 2.25 (1.37) 1.72 (0.39)

Experience of participating in other suicide-prevention training

With experience 148 (54) 28.50 (4.90) 45.21 (9.58) 19.50 (2.84) 57.20 (13.72) 3.56 (0.55) 4.16 (0.67) 3.42 (0.49) 2.51 (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) 3.43 (0.66) 3.77 (0.79) 3.25 (0.47) 2.69 (0.58) 2.71 (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) 19.37 (2.80) 58.40 (13.81) 3.49 (0.59) 4.05 (0.72) 3.35 (0.49) 2.57 (0.59) 2.69 (0.79) 2.26 (0.52)

Without experience 34 (12) 31.85 (4.45) 33.29 (8.66) 18.79 (2.24) 61.87 (13.49) 3.59 (0.69) 3.46 (0.78) 3.30 (0.44) 2.73 (0.66) 2.44 (0.91) 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.

Table 3. Evaluation of the training program (n = 274)

Psychological
measure

Pre-training
Mean (SD)

Post-training
Mean (SD)

Post–Pre
Mean (SD)

95%CI (lower
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
F1 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

ASP-J GKSES

Variable
Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Age 0.00 (−0.06 to 0.06)
[P = 0.953]

0.04 (−0.07 to 0.15)
[P = 0.480]

−0.13 (−0.24 to −0.03)
[P = 0.013]

−0.08 (−0.27 to 0.11)
[P = 0.396]

Years of employment in hospital −0.02 (−0.08 to 0.04)
[P = 0.527]

−0.04 (−0.16 to 0.09)
[P = 0.568]

−0.08 (−0.19 to 0.03)
[P = 0.165]

−0.07 (−0.28 to 0.14)
[P = 0.505]

Male† −0.06 (−1.05 to 0.94)
[P = 0.910]

−0.88 (−1.98 to 0.23)
[P = 0.119]

−2.36 (−4.19 to −0.53)
[P = 0.012]

−0.82 (−2.71 to 1.07)
[P = 0.395]

Ns‡ −0.81 (−1.90 to 0.28)
[P = 0.146]

−1.89 (−3.41 to −0.37)
[P = 0.015]

4.26 (2.28 to 6.24)
[P < 0.001]

4.98 (2.38 to 7.58)
[P < 0.001]

SW‡ −0.77 (−1.91 to 0.37)
[P = 0.184]

−2.27 (−3.66 to −0.89)
[P = 0.001]

−0.43 (−2.55 to 1.69)
[P = 0.689]

2.58 (0.20 to 4.95)
[P = 0.034]

CP‡ −0.28 (−1.82 to 1.27)
[P = 0.727]

−2.09 (−3.91 to −0.28)
[P = 0.024]

−1.41 (−4.28 to 1.47)
[P = 0.336]

1.14 (−1.98 to 4.26)
[P = 0.472]

Other‡§ 1.09 (−2.31 to 4.49)
[P = 0.527]

−1.16 (−4.81 to 2.48)
[P = 0.531]

−0.07 (−6.39 to 6.25)
[P = 0.983]

1.83 (−4.42 to 8.09)
[P = 0.564]

Experience of participating in other
training programs (No)¶

−1.28 (−2.27 to −0.30)
[P = 0.011]

−1.36 (−2.41 to −0.31)
[P = 0.011]

4.14 (2.35 to 5.93)
[P < 0.001]

3.98 (2.18 to 5.78)
[P < 0.001]

Experience of working with a suicide
attempter (No)¶

−2.10 (−3.59 to −0.61)
[P = 0.006]

−1.46 (−3.00 to 0.09)
[P = 0.064]

7.27 (4.60 to 9.93)
[P < 0.001]

4.78 (2.13 to 7.43)
[P < 0.001]

Sequence of the training program −0.08 (−0.20 to 0.04)
[P = 0.171]

−0.05 (−0.17 to 0.07)
[P = 0.443]

0.02 (−0.20 to 0.24)
[P = 0.868]

−0.03 (−0.23 to 0.18)
[P = 0.810]

SIRI

SIRI-1 SIRI-2

Variable
Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Age 0.00 (−0.03 to 0.03)
[P = 0.978]

−0.05 (−0.11 to 0.01)
[P = 0.111]

0.02 (−0.14 to 0.18)
[P = 0.789]

0.10 (−0.21 to 0.42)
[P = 0.522]

Years of employment in hospital 0.01 (−0.02 to 0.05)
[P = 0.366]

0.06 (−0.01 to 0.12)
[P = 0.102]

−0.02 (−0.19 to 0.15)
[P = 0.796]

−0.10 (−0.45 to 0.24)
[P = 0.558]

Male† 0.70 (0.17 to 1.23)
[P = 0.010]

0.86 (0.26 to 1.47)
[P = 0.005]

−3.92 (−6.69 to −1.15)
[P = 0.006]

−4.30 (−7.47 to −1.13)
[P = 0.008]

Ns‡ −0.13 (−0.72 to 0.46)
[P = 0.673]

0.25 (−0.58 to 1.08)
[P = 0.548]

0.59 (−2.51 to 3.68)
[P = 0.708]

−1.04 (−5.40 to 3.32)
[P = 0.639]

SW‡ 0.48 (−0.13 to 1.09)
[P = 0.119]

0.76 (0.00 to 1.51)
[P = 0.050]

−2.03 (−5.23 to 1.18)
[P = 0.215]

−3.17 (−7.15 to 0.81)
[P = 0.118]

CP‡ −0.49 (−1.32 to 0.34)
[P = 0.244]

0.29 (−0.70 to 1.29)
[P = 0.562]

3.16 (−1.19 to 7.51)
[P = 0.154]

0.19 (−5.03 to 5.42)
[P = 0.942]

Other‡§ −0.33 (−2.15 to 1.50)
[P = 0.725]

0.92 (−1.07 to 2.91)
[P = 0.364]

4.22 (−5.34 to 13.79)
[P = 0.385]

0.43 (−10.05 to 10.90)
[P = 0.936]

Experience of participating in other
training programs (No)¶

0.22 (−0.32 to 0.75)
[P = 0.428]

0.26 (−0.31 to 0.83)
[P = 0.373]

−2.19 (−5.00 to 0.61)
[P = 0.124]

−2.15 (−5.17 to 0.87)
[P = 0.162]

Experience of working with a suicide
attempter (No)¶

−0.14 (−0.95 to 0.67)
[P = 0.731]

−0.17 (−1.01 to 0.67)
[P = 0.692]

−2.23 (−6.48 to 2.02)
[P = 0.302]

−1.94 (−6.38 to 2.50)
[P = 0.390]

Sequence of the training program 0.04 (−0.03 to 0.10)
[P = 0.239]

0.03 (−0.04 to 0.10)
[P = 0.378]

−0.07 (−0.41 to 0.26)
[P = 0.667]

−0.01 (−0.36 to 0.34)
[P = 0.970]

ATTS

F1 F2 F3

Variable
Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Age 0.00 (0.00 to
0.01)
[P = 0.535]

0.01 (−0.01 to
0.02)
[P = 0.412]

0.00 (−0.01 to
0.01)
[P = 0.445]

0.00 (−0.02 to
0.02)
[P = 0.879]

0.00 (−0.01 to
0.01)
[P = 0.868]

0.00 (−0.02 to
0.01)
[P = 0.796]

Years of employment in
hospital

0.00 (0.00 to
0.01)
[P = 0.650]

0.00 (−0.02 to
0.01)
[P = 0.665]

0.00 (−0.01 to
0.01)
[P = 0.771]

0.00 (−0.02 to
0.02)
[P = 0.918]

0.00 (−0.01 to
0.01)
[P = 0.602]

0.00 (−0.01 to
0.02)
[P = 0.795]
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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 t-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 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) 61.31 (14.68) 3.43 (0.63) 4.00 (0.74) 3.34 (0.46) 2.55 (0.60) 2.74 (0.83) 2.35 (0.53)

Female 143 (52) 29.34 (4.99) 39.84 (10.91) 19.67 (2.38) 56.56 (12.56) 3.56 (0.58) 3.95 (0.77) 3.34 (0.52) 2.63 (0.60) 2.59 (0.79) 2.22 (0.48)

Profession

Medical doctor 87 (32) 28.78 (4.78) 44.89 (9.63) 19.70 (2.53) 58.10 (13.65) 3.42 (0.62) 4.11 (0.68) 3.29 (0.44) 2.56 (0.59) 2.72 (0.84) 2.34 (0.50)

Nurse 79 (29) 30.01 (4.81) 39.29 (10.52) 18.89 (2.67) 61.31 (14.16) 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) 31.14 (4.75) 40.52 (10.84) 18.44 (3.06) 62.28 (13.43) 3.41 (0.68) 3.81 (0.75) 3.43 (0.55) 2.59 (0.67) 2.73 (0.82) 2.31 (0.59)

Clinical psychologist 32 (12) 28.97 (4.98) 43.00 (8.64) 20.75 (1.85) 48.78 (9.15) 3.54 (0.47) 4.20 (0.66) 3.43 (0.48) 2.51 (0.60) 2.69 (0.59) 2.25 (0.45)

Other† 6 (2) 23.83 (5.04) 41.83 (8.59) 21.17 (1.94) 50.27 (6.37) 4.03 (0.44) 4.25 (1.17) 3.39 (0.49) 2.70 (0.69) 2.25 (1.37) 1.72 (0.39)

Experience of participating in other suicide-prevention training

With experience 148 (54) 28.50 (4.90) 45.21 (9.58) 19.50 (2.84) 57.20 (13.72) 3.56 (0.55) 4.16 (0.67) 3.42 (0.49) 2.51 (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) 3.43 (0.66) 3.77 (0.79) 3.25 (0.47) 2.69 (0.58) 2.71 (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) 19.37 (2.80) 58.40 (13.81) 3.49 (0.59) 4.05 (0.72) 3.35 (0.49) 2.57 (0.59) 2.69 (0.79) 2.26 (0.52)

Without experience 34 (12) 31.85 (4.45) 33.29 (8.66) 18.79 (2.24) 61.87 (13.49) 3.59 (0.69) 3.46 (0.78) 3.30 (0.44) 2.73 (0.66) 2.44 (0.91) 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.

Table 3. Evaluation of the training program (n = 274)

Psychological
measure

Pre-training
Mean (SD)

Post-training
Mean (SD)

Post–Pre
Mean (SD)

95%CI (lower
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
F1 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. (Continued)

ATTS

F1 F2 F3

Variable
Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Male† −0.04 (−0.15 to
0.06)
[P = 0.429]

−0.05 (−0.18 to
0.07)
[P = 0.378]

−0.15 (−0.30 to
0.00)
[P = 0.051]

−0.10 (−0.27 to
0.07)
[P = 0.250]

0.01 (−0.11 to
0.13)
[P = 0.890]

0.06 (−0.08 to
0.20)
[P = 0.418]

Ns‡ −0.04 (−0.15 to
0.08)
[P = 0.535]

0.00 (−0.17 to
0.16)
[P = 0.967]

0.10 (−0.06 to
0.27)
[P = 0.226]

0.15 (−0.08 to
0.39)
[P = 0.197]

0.08 (−0.05 to
0.21)
[P = 0.247]

0.15 (−0.04 to
0.34)
[P = 0.123]

SW‡ 0.15 (0.03 to
0.27)
[P = 0.018]

0.14 (−0.02 to
0.29)
[P = 0.082]

0.18 (0.00 to
0.35)
[P = 0.049]

0.30 (0.09 to
0.51)
[P = 0.006]

0.01 (−0.13 to
0.14)
[P = 0.938]

0.09 (−0.08 to
0.27)
[P = 0.288]

CP‡ −0.04 (−0.21 to
0.12)
[P = 0.614]

−0.04 (−0.24 to
0.16)
[P = 0.723]

−0.11 (−0.34 to
0.13)
[P = 0.384]

0.03 (−0.25 to
0.31)
[P = 0.844]

−0.05 (−0.23 to
0.14)
[P = 0.630]

0.07 (−0.16 to
0.30)
[P = 0.569]

Other‡§ −0.20 (−0.57 to
0.16)
[P = 0.271]

−0.22 (−0.62 to
0.18)
[P = 0.278]

−0.06 (−0.59 to
0.46)
[P = 0.812]

0.04 (−0.52 to
0.60)
[P = 0.887]

0.10 (−0.31 to
0.52)
[P = 0.623]

0.23 (−0.23 to
0.69)
[P = 0.318]

Experience of participating
in other training programs
(No)¶

0.00 (−0.10 to
0.11)
[P = 0.938]

0.03 (−0.09 to
0.15)
[P = 0.615]

0.22 (0.07 to
0.37)
[P = 0.004]

0.24 (0.08 to
0.40)
[P = 0.004]

0.06 (−0.07 to
0.18)
[P = 0.368]

0.08 (−0.05 to
0.21)
[P = 0.221]

Experience of working with
a suicide attempter (No)¶

−0.05 (−0.21 to
0.12)
[P = 0.578]

−0.04 (−0.21 to
0.13)
[P = 0.678]

0.37 (0.14 to
0.59)
[P = 0.002]

0.28 (0.04 to
0.51)
[P = 0.022]

−0.03 (−0.22 to
0.15)
[P = 0.723]

−0.09 (−0.28 to
0.11)
[P = 0.380]

Sequence of the training
program

0.00 (−0.01 to
0.01)
[P = 0.753]

0.00 (−0.01 to
0.01)
[P = 0.975]

0.00 (−0.02 to
0.02)
[P = 0.776]

0.00 (−0.02 to
0.02)
[P = 0.735]

0.00 (−0.01 to
0.02)
[P = 0.818]

0.00 (−0.02 to
0.02)
[P = 0.984]

ATTS

F4 F5 F6

Variable
Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Age 0.00 (−0.01 to
0.00)
[P = 0.315]

−0.01 (−0.02 to
0.00)
[P = 0.180]

0.00 (−0.01 to
0.01)
[P = 0.683]

−0.01 (−0.02 to
0.01)
[P = 0.570]

0.00 (0.00 to
0.01)
[P = 0.563]

0.00 (−0.02 to
0.01)
[P = 0.546]

Years of employment in
hospital

0.00 (−0.01 to
0.00)
[P = 0.502]

0.01 (0.00 to
0.02)
[P = 0.198]

0.01 (0.00 to
0.02)
[P = 0.181]

0.01 (−0.01 to
0.03)
[P = 0.250]

0.00 (0.00 to
0.01)
[P = 0.471]

0.01 (0.00 to
0.02)
[P = 0.199]

Male† 0.00 (−0.11 to
0.11)
[P = 0.965]

−0.06 (−0.18 to
0.07)
[P = 0.369]

0.00 (−0.16 to
0.17)
[P = 0.979]

−0.05 (−0.24 to
0.14)
[P = 0.589]

−0.07 (−0.18 to
0.05)
[P = 0.246]

−0.14 (−0.27 to
−0.01)
[P = 0.035]

Ns‡ −0.12 (−0.24 to
0.00)
[P = 0.049]

−0.22 (−0.39 to
−0.05)
[P = 0.010]

0.06 (−0.12 to
0.24)
[P = 0.525]

−0.11 (−0.37 to
0.15)
[P = 0.422]

−0.04 (−0.17 to
0.08)
[P = 0.497]

−0.24 (−0.41 to
−0.06)
[P = 0.009]

SW‡ 0.00 (−0.13 to
0.12)
[P = 0.972]

−0.10 (−0.26 to
0.05)
[P = 0.203]

0.03 (−0.16 to
0.22)
[P = 0.741]

−0.06 (−0.29 to
0.18)
[P = 0.644]

−0.07 (−0.20 to
0.06)
[P = 0.285]

−0.20 (−0.37 to
−0.04)
[P = 0.013]

CP‡ 0.03 (−0.13 to
0.20)
[P = 0.688]

−0.05 (−0.26 to
0.15)
[P = 0.601]

−0.19 (−0.45 to
0.06)
[P = 0.136]

−0.24 (−0.55 to
0.07)
[P = 0.126]

0.00 (−0.18 to
0.18)
[P = 0.996]

−0.16 (−0.37 to
0.05)
[P = 0.144]

Other‡§ −0.05 (−0.42 to
0.33)
[P = 0.809]

−0.08 (−0.49 to
0.33)
[P = 0.694]

−0.41 (−0.97 to
0.15)
[P = 0.151]

−0.41 (−1.04 to
0.21)
[P = 0.192]

0.16 (−0.23 to
0.55)
[P = 0.416]

0.03 (−0.39 to
0.46)
[P = 0.874]

Experience of participating
in other training programs
(No)¶

−0.01 (−0.12 to
0.10)
[P = 0.871]

−0.02 (−0.13 to
0.10)
[P = 0.801]

−0.05 (−0.22 to
0.11)
[P = 0.548]

−0.08 (−0.26 to
0.10)
[P = 0.400]

−0.10 (−0.21 to
0.01)
[P = 0.082]

−0.13 (−0.26 to
−0.01)
[P = 0.032]

Experience of working with
a suicide attempter (No)¶

−0.03 (−0.20 to
0.13)
[P = 0.714]

0.02 (−0.16 to
0.19)
[P = 0.835]

0.07 (−0.18 to
0.32)
[P = 0.586]

0.12 (−0.15 to
0.38)
[P = 0.377]

−0.01 (−0.18 to
0.16)
[P = 0.900]

0.06 (−0.12 to
0.24)
[P = 0.495]
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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 = 2.38 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

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.9,10 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.16,18 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.1 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

Table 4. (Continued)

ATTS

F4 F5 F6

Variable
Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Sequence of the training
program

−0.01 (−0.02 to
0.00)
[P = 0.217]

−0.01 (−0.02 to
0.01)
[P = 0.273]

−0.01 (−0.03 to
0.01)
[P = 0.585]

−0.01 (−0.03 to
0.01)
[P = 0.466]

−0.01 (−0.02 to
0.01)
[P = 0.417]

0.00 (−0.02 to
0.01)
[P = 0.555]

†Compared with females.
‡Compared with medical doctors.
§Other = public health nurse or social welfare officer.
¶Compared with those answering ‘Yes’.
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;
SW, social worker; Univariable, univariable regression.
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Table 4. (Continued)

ATTS

F1 F2 F3

Variable
Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Male† −0.04 (−0.15 to
0.06)
[P = 0.429]

−0.05 (−0.18 to
0.07)
[P = 0.378]

−0.15 (−0.30 to
0.00)
[P = 0.051]

−0.10 (−0.27 to
0.07)
[P = 0.250]

0.01 (−0.11 to
0.13)
[P = 0.890]

0.06 (−0.08 to
0.20)
[P = 0.418]

Ns‡ −0.04 (−0.15 to
0.08)
[P = 0.535]

0.00 (−0.17 to
0.16)
[P = 0.967]

0.10 (−0.06 to
0.27)
[P = 0.226]

0.15 (−0.08 to
0.39)
[P = 0.197]

0.08 (−0.05 to
0.21)
[P = 0.247]

0.15 (−0.04 to
0.34)
[P = 0.123]

SW‡ 0.15 (0.03 to
0.27)
[P = 0.018]

0.14 (−0.02 to
0.29)
[P = 0.082]

0.18 (0.00 to
0.35)
[P = 0.049]

0.30 (0.09 to
0.51)
[P = 0.006]

0.01 (−0.13 to
0.14)
[P = 0.938]

0.09 (−0.08 to
0.27)
[P = 0.288]

CP‡ −0.04 (−0.21 to
0.12)
[P = 0.614]

−0.04 (−0.24 to
0.16)
[P = 0.723]

−0.11 (−0.34 to
0.13)
[P = 0.384]

0.03 (−0.25 to
0.31)
[P = 0.844]

−0.05 (−0.23 to
0.14)
[P = 0.630]

0.07 (−0.16 to
0.30)
[P = 0.569]

Other‡§ −0.20 (−0.57 to
0.16)
[P = 0.271]

−0.22 (−0.62 to
0.18)
[P = 0.278]

−0.06 (−0.59 to
0.46)
[P = 0.812]

0.04 (−0.52 to
0.60)
[P = 0.887]

0.10 (−0.31 to
0.52)
[P = 0.623]

0.23 (−0.23 to
0.69)
[P = 0.318]

Experience of participating
in other training programs
(No)¶

0.00 (−0.10 to
0.11)
[P = 0.938]

0.03 (−0.09 to
0.15)
[P = 0.615]

0.22 (0.07 to
0.37)
[P = 0.004]

0.24 (0.08 to
0.40)
[P = 0.004]

0.06 (−0.07 to
0.18)
[P = 0.368]

0.08 (−0.05 to
0.21)
[P = 0.221]

Experience of working with
a suicide attempter (No)¶

−0.05 (−0.21 to
0.12)
[P = 0.578]

−0.04 (−0.21 to
0.13)
[P = 0.678]

0.37 (0.14 to
0.59)
[P = 0.002]

0.28 (0.04 to
0.51)
[P = 0.022]

−0.03 (−0.22 to
0.15)
[P = 0.723]

−0.09 (−0.28 to
0.11)
[P = 0.380]

Sequence of the training
program

0.00 (−0.01 to
0.01)
[P = 0.753]

0.00 (−0.01 to
0.01)
[P = 0.975]

0.00 (−0.02 to
0.02)
[P = 0.776]

0.00 (−0.02 to
0.02)
[P = 0.735]

0.00 (−0.01 to
0.02)
[P = 0.818]

0.00 (−0.02 to
0.02)
[P = 0.984]

ATTS

F4 F5 F6

Variable
Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Univariable B
(95%CI) [P]

Multivariable B
(95%CI) [P]

Age 0.00 (−0.01 to
0.00)
[P = 0.315]

−0.01 (−0.02 to
0.00)
[P = 0.180]

0.00 (−0.01 to
0.01)
[P = 0.683]

−0.01 (−0.02 to
0.01)
[P = 0.570]

0.00 (0.00 to
0.01)
[P = 0.563]

0.00 (−0.02 to
0.01)
[P = 0.546]

Years of employment in
hospital

0.00 (−0.01 to
0.00)
[P = 0.502]

0.01 (0.00 to
0.02)
[P = 0.198]

0.01 (0.00 to
0.02)
[P = 0.181]

0.01 (−0.01 to
0.03)
[P = 0.250]

0.00 (0.00 to
0.01)
[P = 0.471]

0.01 (0.00 to
0.02)
[P = 0.199]

Male† 0.00 (−0.11 to
0.11)
[P = 0.965]

−0.06 (−0.18 to
0.07)
[P = 0.369]

0.00 (−0.16 to
0.17)
[P = 0.979]

−0.05 (−0.24 to
0.14)
[P = 0.589]

−0.07 (−0.18 to
0.05)
[P = 0.246]

−0.14 (−0.27 to
−0.01)
[P = 0.035]

Ns‡ −0.12 (−0.24 to
0.00)
[P = 0.049]

−0.22 (−0.39 to
−0.05)
[P = 0.010]

0.06 (−0.12 to
0.24)
[P = 0.525]

−0.11 (−0.37 to
0.15)
[P = 0.422]

−0.04 (−0.17 to
0.08)
[P = 0.497]

−0.24 (−0.41 to
−0.06)
[P = 0.009]

SW‡ 0.00 (−0.13 to
0.12)
[P = 0.972]

−0.10 (−0.26 to
0.05)
[P = 0.203]

0.03 (−0.16 to
0.22)
[P = 0.741]

−0.06 (−0.29 to
0.18)
[P = 0.644]

−0.07 (−0.20 to
0.06)
[P = 0.285]

−0.20 (−0.37 to
−0.04)
[P = 0.013]

CP‡ 0.03 (−0.13 to
0.20)
[P = 0.688]

−0.05 (−0.26 to
0.15)
[P = 0.601]

−0.19 (−0.45 to
0.06)
[P = 0.136]

−0.24 (−0.55 to
0.07)
[P = 0.126]

0.00 (−0.18 to
0.18)
[P = 0.996]

−0.16 (−0.37 to
0.05)
[P = 0.144]

Other‡§ −0.05 (−0.42 to
0.33)
[P = 0.809]

−0.08 (−0.49 to
0.33)
[P = 0.694]

−0.41 (−0.97 to
0.15)
[P = 0.151]

−0.41 (−1.04 to
0.21)
[P = 0.192]

0.16 (−0.23 to
0.55)
[P = 0.416]

0.03 (−0.39 to
0.46)
[P = 0.874]

Experience of participating
in other training programs
(No)¶

−0.01 (−0.12 to
0.10)
[P = 0.871]

−0.02 (−0.13 to
0.10)
[P = 0.801]

−0.05 (−0.22 to
0.11)
[P = 0.548]

−0.08 (−0.26 to
0.10)
[P = 0.400]

−0.10 (−0.21 to
0.01)
[P = 0.082]

−0.13 (−0.26 to
−0.01)
[P = 0.032]

Experience of working with
a suicide attempter (No)¶

−0.03 (−0.20 to
0.13)
[P = 0.714]

0.02 (−0.16 to
0.19)
[P = 0.835]

0.07 (−0.18 to
0.32)
[P = 0.586]

0.12 (−0.15 to
0.38)
[P = 0.377]

−0.01 (−0.18 to
0.16)
[P = 0.900]

0.06 (−0.12 to
0.24)
[P = 0.495]
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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.25 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.26 Another previous study suggested that medical personnel
who often cared for suicidal patients had more positive attitudes than
those who rarely did so.27 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.28 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.29 The SIRI has been used to assess
counseling skills for persons with high risk of suicide.30 Some
research suggests that men are more unsympathetic27 and have more
negative attitudes31 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.24,32 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

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.33 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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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.25 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.26 Another previous study suggested that medical personnel
who often cared for suicidal patients had more positive attitudes than
those who rarely did so.27 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.28 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.29 The SIRI has been used to assess
counseling skills for persons with high risk of suicide.30 Some
research suggests that men are more unsympathetic27 and have more
negative attitudes31 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.24,32 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

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.33 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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