Current Issues
of Suicidology

Edited by H.-J. Moller,
A. Schmidtke, and R. Welz

With 114 Figures and 160 Tables

Springer-Verlag
Berlin Heidelberg New York
London Paris Tokyo



Prof. Dr. HANS-JURGEN MOLLER
Psychiatrische Klinik und Poliklinik
der Technischen Universitiat Miinchen
Ismaninger Str. 22, D-8000 Miinchen 80

Dr. ARMIN SCHMIDTKE
Psychiatrische Klinik und Poliklinik
Universitits-Nervenklinik
Fiichsleinstr. 15, D-8700 Wiirzburg

Dr. RAINER WELZ
Georg-August-Universitdt Gottingen
Abteilung Medizinische Psychologie
Humboldtallee 3, D-3400 Gottingen

ISBN 3-540-18806-1 Springer-Verlag Berlin Heidelberg New York
ISBN 0-387-18806-1 Springer-Verlag New York Berlin Heidelberg

Library of Congress Cataloging-in-Publication Data. Current issues of suicidology / edited
by H.-J. Méller, A. Schmidtke, R. Welz. p. cm. Includes contributions from the First Eu-
ropean Symposium on Empirical Research into Suicidal Behavior, initiated by Arbeitsge-
meinschaft zur Erforschung Suizidalen Verhaltens with Deutsche Gesellschaft fiir Selbst-
mordverhiitung, and held Mar. 19—22, 1986 in Munich. Includes bibliographies and index.
ISBN 0-387-18806-1 (U.S.) 1. Suicide—Congresses. I. Méller, Hans-Jiirgen. II. Schmidtke,
Armin. III. Welz, Rainer, 1947— . IV. European Symposium on Empirical Research into
Suicidal Behavior (Ist : 1986 : Munich, Germany) V. Arbeitsgemeinschaft zur Erforschung
Suizidalen Verhaltens (Germany) VI. Deutsche Gesellschaft fiir Selbstmordverhiitung.
[DNLM: 1 Behavior—congresses. 2. Suicide—congresses. HV 6545 C976 1986) RC569.C867
1988 616.85'8445—dc19 DNLM/DLC for Library of Congress 88-6418 CIP

This work is subject to copyright. All rights are reserved, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in other ways, and storage in data
banks. Duplication of this publication or parts thereof is only permitted under the provi-
sions of the German Copyright Law of September 9, 1965, in its version of June 24, 1985,
and a copyright fee must always be paid. Violations fall under the prosecution act of the
German Copyright Law.

© Springer-Verlag Berlin Heidelberg 1988
Printed in Germany

The use of registered names, trademarks, etc. in this publication does not imply, even in the
absence of a specific statement, that such names are exempt from the relevant protective
laws and regulations and therefore free for general use.

Product liability: The publisher can give no guarantee for information about drug dosage
and application thereof contained in this book. In every individual case the respective user
must check its accuracy by consulting other pharmaceutical literature.

Typesetting, printing and binding: Konrad Triltsch, D-8700 Wiirzburg
2125/3130-543210

Manchen




Contents

Part1 Epidemiology and Sociodemographic and Psychiatric
Background Variables of Suicidal Behavior

Suicide Trends in 24 European Countries, 1972—1984
S. Platt. With 2 Figures and 9 Tables . . . . . . . . . . 3

Frequencies and Trends in Attempted Suicide in the Federal
Republic of Germany: A Methodological Study

A. Schmidtke, H. Hafner, H.-J. Moller, H. Wedler, and

K. Béhme. With | Figureand 1 Table . . . . . . . . . . 14

Estimation of Suicidal Behavior in Representative
Epidemiologic Studies
D. Korczak. With3Tables . . . . . . . . . . . . . .. 26

Birth Cohort Analysis of Suicide Mortality in Sweden
P. Nordstrdm and U. Asgard. With 4 Figures and 2 Tables . 33

Epidemiology of Suicide Events in a Hungarian County
K. Ozsvath. With 6 Figures and 2 Tables . . . . . . . . . 38

Psychiatric Aspects of Suicide in Budapest

E. Demeter, M. Arato, Z. Rihmer, P. S6tonyi,

G. Szuchovsky, and E. Somogyi

With 2 Figuresand 4 Tables . . . . . . . . . . . . .. 46

Deliberate Overdosage in a Hospital Catchment Area:

Preliminary Results of a 7-Year Study

J. G. Harvey and M. S. Christian. With 2 Figures and

2Tables . . . . . .. .. 50

Self-inflicted Death (1971—1985): Preliminary Results of a

15-Year Survey in an Inner City Area on the Incidence and

Methods Employed

D. R. Chambers and J. G. Harvey. With 1 Figure and

3Tables . . . . . . . . .. L 56

Suicidal Poisonings Caused by Pesticides in Voivodina
(Yugoslavia) During 1960 — 1984
M. Sovljanski and R. Sovljanski. With 2 Tables . . . . . . 62



VIII  Contents

Age-Related Differences in Patients Who Attempt Suicide
G. Kockott. With 2 Figures and 2 Tables .

Suicides Among Psychiatric Patients in Funen (Denmark)
A. Linder and A. G. Wang. With 4 Figures and 3 Tables

Increasing Suicide Rate in Scandinavian Psychiatric Hospitals
N. Retterstol. With | Figure and 6 Tables

Suicide in Psychiatric Hospitals: Selected Results of a Study
on Suicides Committed During Treatment in Five Psychiatric
Hospitals in Southern Germany with Special Regard to
Therapy Success and Presuicidal Symptoms

M. G. Wolfersdorf, R. Vogel, and G. Hole. With 10 Tables

Suicides Among Patients Treated in a Ward Specializing in
Affective Disorders

R. Metzger and M. G. Wolfersdorf. With 1 Flgure and
4Tables . . . . . . . .. . ... Ce e

Types of Clinical Suicide
J. Modestin. With 1 Table

Empirical Evaluation Studies Concerning Completed Suicide
and Addiction
A. Stotzer, W. Poser, and R. Becker. With 7 Tables

Part Il Course and Prediction of Suicidal Behavior

Catamnestic Studies on Patients Who Attempted Suicide:
An Overview
H. Wedler. With2 Tables . . . . . . . . . . ..

Sociopsychological Adjustment and Family History of
Depressives with and without a Suicide Attempt
T. Bronisch and H. Hecht. With 4 Figures and 1 Table

Psychopathological Course of Depressives with and without
a Suicide Attempt
H. Hecht and T. Bronisch. With 4 Figures and 1 Table

Preliminary Results of a Study Concerning the Evaluation
and Evolution of Patients Having Attempted to Commit
Suicide

D. Cremniter, A. Meidinger, M. Thénault, and J. Fermanian
With 4 Figures and 1 Table

A Follow-up Study 1 Year After Attempted Suicide:

A Comparison Between Individuals Younger and Older
Than 55 Years

J. Bauml, C. Wichtler, A. Pilz, and H. Lauter. With 6 Tables

65

75

83

101

109

114

121

137

144

153



Contents  IX

Three-Year Follow-up of 150 Inpatients After a Suicide
Attempt by Drug Overdose
S. Bronisch, C. Bothge, and H.-J. Mdller. With 2 Tables . . 159

Survey and Follow-up of Patients Admitted to Innsbruck

University Hospital for Attempted Suicide in 1983

W. W. Fleischhacker, C. Haring, C. H. Miller, and C. Barnas

With 3 Figures . . . . . . . . . . .. ..o 164

Changes in Hopelessness and Dissimulation Tendencies in
Patients After a Suicide Attempt
A. Schmidtke and S. Schaller. With 1 Figure and 1 Table . . 170

Validation of Six Risk Scales for Suicide Attempters
A. Kurz, H.-J. Mdller, A. Torhorst, and H. Lauter

With2Tables . . . . . . . . . . . . . . ... 174
A Simple Method to Predict Crises After Suicide Attempts
(Parasuicides)

G. Sonneck and W. Horn. With 2 Tables . . . . . . . . . 179

Estimating Suicide Risk Among Inpatients Treated for
Depressive Disorders
R. Vogel and M. G. Wolfersdorf. With 1 Figure . . . . . . 182

Clinical Prediction of Suicidal Behavior Among High-Risk
Suicide Attempters
M. W. Hengeveld, J. van der Wal, and A. J. F. M. Kerkhof . 189

Typology of Persons Who Attempted Suicide with Predictive

Value for Repetition: A Prospective Cohort Study

A.J. F. M. Kerkhof, J. van der Wal, and M. W. Hengeveld

With 3 Figuresand 3 Tables . . . . . . . . . . . . .. 193

Path Analytical Models for Predicting Suicide Risk
M. Kuda. With 4 Figuresand 1 Table . . . . . . . . . . 204

A Computer Program for Exploring Depressive Patients with
Suicidal Thoughts

R. Kalb, I. Fehler, R. Grabisch, and J. Demling

With2 Tables . . . . . . . . . . . . . . ... ... 211

Part III Biological Factors of Suicidal Behavior

Biological Correlates of Suicidal Behavior
M. Asberg and P. Nordstréom. With 2 Tables . . . . . . . 221

Postmortem Neurochemical Investigation of Suicide

M. Arato, A. Falus, P. Sotonyi, E. Somogyi, L. Tothfalusi,

K. Magyar, H. Akil, and S. J. Watson

With 3 Figuresand 1 Table . . . . . . . . . . . . .. 242



X Contents

Corticotropin-Releasing Factor in Depression and Suicide
C. M. Banki, G. Bissette, C. B. Nemeroff, and M. Arato
With2Tables . . . . . . . . . . . . . .. ... ..

Measurements of Biogenic Amines and Metabolites in the
CSF of Suicide Victims and Nonsuicides

G. Kauert, T. Zucker, T. Gilg, and W. Eisenmenger

With 8 Figuresand 3 Tables . . . . . . . . . . . . ..

Plasma Amino Acids and Suicidal Behavior: An Investigation
of Different Groups of Patients Who Attempted to Commit
Suicide

J. Demling, K. Langer, W. Stein, R. Holl, and R. Kalb

With 1 Table . . . . . . . . . . . . .. ... ..

Review of Imipramine Binding in Platelets from Psychiatric
Patients: Its Relevance to the Biology of Suicide
D. Marazziti and G. M. Pacifici. With 1 Table . . . . . .

Part IV Psychosocial Factors of Suicidal Behavior

Broken Home and Suicidal Behavior: Methodological
Problems
S. Schaller and A. Schmidtke. With 1 Table . . . . . . .

“Broken-Home”-Related Data from Patients Following an
Attempted Suicide: Comparison with Data from Psychiatric
and Nonpsychiatric Patients.

T. Riehl, A. Kurz, A. Torhorst, and H.-J. Moller
With3Tables . . . . . . . . . . . . . .. .. ..

Life Events, Current Social Stressors, and Risk of Attempted
Suicide
R. Welz. With 3 Figures and 3 Tables . . . . . . . . . .

Recent Life Events and Suicide Attempts
J. Tegeler and M. Platzek. With 3 Tables . . . . . . . . .

A Description of Behavioral Patterns of Coping with Life
Events in Suicidal Patients
C. Thomssen and H.-J. Moller. With 2 Figures and 3 Tables .

Social Support and Suicidal Behavior
R. Welz, H. O. Veiel, and H. Hifner. With 3 Tables

Description and Prognostic Value of Standardized Procedures
for Determining Remarkable Personality Traits in Patients
Following a Suicide Attempt

T. Dietzfelbinger, A. Kurz, A. Torhorst, and H.-J. Moller
With9 Tables . . . . . . . . . .. . . . ... ..

322



Contents  XI

Imitation Effects After Fictional Television Suicides

A. Schmidtke and H. Hafner. With 2 Figures . . . . . . . 341
Background Factors of Parasuicide in Denmark
U. Bille-Brahe. With 6 Figures . . . . . . . . . . . .. 349

Suicide and Unemployment in Italy
P. Crepet and F. Florenzano. With 5 Tables . . . . . . . 356

The British Anomaly: Suicide, Domestic Gas and Unem-
ployment in the United Kingdom
N. Kreitman. With 5 Figuresand 1 Table . . . . . . . . 364

Individuals and Social Factors in the Psychodynamics
of Suicide
B. Temesvary. With 8 Figures . . . . . . . . . . . .. 372

Suicidal Patients’ Comprehension of Significant Others’
Attitudes Toward Them

D. Wolk-Wasserman. With 1 Table . . . . . . . . . . . 381
Suicide: Beyond the Regulation of Emotion
H. Gutscher. With 2 Figuresand | Table . . . . . . . . . 390

PartV Treatment Evaluation

Effectiveness of Suicide Prevention: A Short Review of the
Literature
A.Kurzand H.-J. Méller . . . . . . . . . . . . . .. 399

On the Effect of Crisis Intervention in Suicidal Patients
K. Bohme, M. Gast, C. Kulessa, and E. Rau
With | Figureand 8 Tables . . . . . . . . . . . . .. 405

Evaluation of Two Different Strategies of an Outpatient
Aftercare Program for Suicide Attempters in a General

Hospital
A. Kurz, H.-J. Moller, F. Biirk, A. Torhorst, C. Wichtler, and
H. Lauter. With 2 Figures and 2 Tables . . . . . . . . . 414

Comparing a 3-Month and a 12-Month-Outpatient Aftercare
Program for Parasuicide Repeaters

A. Torhorst, H.-J. Mdller, A. Kurz, W. Schmid-Bode, and

H. Lauter. With 3 Figuresand 2 Tables . . . . . . . . . 419

Are There Differences Between Patients Who Were Seeking

Help in a Suicidal Crisis and Patients Who Were Referred to

a Suicide Prevention Center After Having Attempted

Suicide?

I. Winter, A. Vogl, H. P. Breucha, and H.-J. Moller

With8 Tables . . . . . . . . . . . . .. ... ... 425



XII  Contents

Influence of Crisis Intervention Telephone Services (*“Crisis
Hotlines”) on the Suicide Rate in 25 German Cities
T. Riehl, E. Marchner, and H.-J. Moller. With 2 Figures

Suicidal Callers on the Telephone Crisis Line in Ljubljana,
Yugoslavia
O. Tekav¢ie-Grad and A. Zavasnik. With 9 Figures

Effect of Deregistration of Drugs and Prescription Recom-
mendations on the Pattern of Self-Poisonings

. Ekeberg, D. Jacobsen, B. Flaaten, and A. Mack

With 1 Table . . . . . . . . . .. . .. . ... ..

Experiences with a Routine-Documentation-System for
Parasuicides
H. Wedler and F. Klein. With 3 Tables . . . . . . . . .

General Structure of Single Interviews Coping with a Suicidal
Crisis

P. Szabo. With 8 Figures . . . . . . . . . . . . . ..
Motivation for Compliance with Outpatient Treatment of

Patients Hospitalized After Parasuicide
A. Torhorst, F. Biirk, A. Kurz, C. Wichtler, and H.-J. Moller

Attitudes Toward Suicide: Development of a Suicide
Attitude Questionnaire (SUIATT)
R. F. W. Diekstra and A. J. F. M. Kerkhof. With 8 Tables

SubjectIndex . . . . . . ..o L.

431

437

458



List of Contributors

Akil, H., Mental Health Research Institute, University of Michigan,
Ann Arbor, MI, USA

Aratd, M., National Institute for Nervous and Mental Diseases,
OLE, Pf. 1, 1281 Budapest 27, Hungary

Asberg, M., Department of Psychiatry and Psychology, Karolinska
Hospital, Box 60 500, 10401 Stockholm, Sweden

Asgard, U., Department of Psychiatry, Karolinska Hospital, 10401
Stockholm, Sweden

Banki, C. M., Regional Neuropsychiatric Institute, P.O. Box 37,
4321 Nagykallo, Hungary

Barnas, C., Universititsklinik fir Psychiatrie, Anichstr. 35,
6020 Innsbruck, Austria

Bduml, J., Psychiatrische Klinik und Poliklinik der Technischen
Universitit Miinchen, Ismaninger Str.22, 8000 Miinchen 80,
Federal Republic of Germany

Becker, R., Klintkum GroBhadern, Klinik fiir physikalische
Medizin, Marchioninistr. 15, 8000 Miinchen 70, Federal Repub-
lic of Germany

Bille-Brahe, U., Institute of Psychiatry, Odense University Hospital,
J. B. Winslews Vej 20, 5000 Odense C, Denmark

Bissette, G., Department of Psychiatry, Duke University Medical
Center, Durham, NC, USA

Bohme, K., Allgemeines Krankenhaus Ochsenzoll, Langenhorner
Chaussee 560, 2000 Hamburg 62, Federal Republic of Germany

Bothge, C., Psychiatrische Klinik und Poliklinik der Technischen
Universitdit Miinchen, Ismaninger Str. 22, 8000 Miinchen 80,
Federal Republic of Germany

Breucha, H.P., Psychiatrische Klinik und Poliklinik der Tech-
nischen Universitdt Miinchen, Ismaninger Str. 22, 8000 Miinchen
80, Federal Republic of Germany



XIV  List of Contributors

Bronisch, S., Psychiatrische Klinik und Poliklinik der Technischen
Universitdt Miinchen, Ismaninger Str. 22, 8000 Miinchen 80,
Federal Republic of Germany

Bronisch, T., Max-Planck-Institut fiir Psychiatrie, Kraepelinstr. 10,
8000 Miinchen 40, Federal Republic of Germany

Biirk, F., Psychiatrische Klinik und Poliklinik der Technischen
Universitiat Miinchen, Ismaninger Str. 22, 8000 Miinchen 80, Fed-
eral Republic of Germany

Chambers, D.R., H. M. Coroner’s Court St. Pancras, Camley
Street, London NW1 OPP, United Kingdom

Christian, M. S., F.R.C.S., Wexham Park Hospital, Slough, Berk-
shire, United Kingdom

Cremniter, D., Henri Mondor Hospital, 54, Avenue Delattre de
Tassigny, 94010 Creteil, France

Crepet, P., Research Unit, National Research Council, Piazza S.
Cosimato 40, 00153 Roma, Italy

Demeter, E., Departmeg}t of Forensic Medicine, Semmelweis Medi-
cal University, 1091 Ull6i u. 93, Budapest, Hungary

Demling, J., Psychiatrische Universitatsklinik, Schwabachanlage 6,
8520 Erlangen, Federal Republic of Germany

Diekstra, R. F. W., Division of Mental Health, WHO, 1211 Genéve,
Switzerland

Dietzfelbinger, T., Psychiatrische Klinik und Poliklinik der Tech-
nischen Universitdt Minchen, Ismaninger Str. 22, 8000 Miin-
chen 80, Federal Republic of Germany

Eisenmenger, W., Institut fiir Rechtsmedizin der Universitit Miin-
chen, Frauenlobstr. 7a, 8000 Miinchen 2, Federal Republic of
Germany

Ekeberg, @., Medical Department 7 and Division of Clinical Phar-
macology and Toxocology, Central Laboratory, Ullevaal Hospi-
tal, 0407 Oslo, Norway

Falus, A., National Institute for Nervous and Mental Diseases, OLE
Pf. 1, 1281 Budapest 27, Hungary

Fehler, 1., Psychiatrische Universitatsklinik, Schwabachanlage 6,
8520 Erlangen, Federal Republic of Germany

Fermanian, J., Laboratory of Biostatistics and Computer Applica-
tions, Necher Hospitals, 149, Rue de Sevres, 75015 Paris, France



List of Contributors XV

Flaaten, B., Medical Department 7 and Division of Clinical Phar-
macology and Toxicology, Central Laboratory, Ullevaal Hospi-
tal, 0407 Oslo, Norway

Fleischhacker, W. W., Universititsklinik fiir Psychiatrie, Anichstr.
35, 6020 Innsbruck, Austria

Florenzano, F., Research Unit, National Research Council, Piazza
S. Cosimato 40, 00153 Rom, Italy

Gast, M., c/o Bohme, K., Allgemeines Krankenhaus Ochsenzoll,
Langenhorner Chaussee 560, 2000 Hamburg 62, Federal Repub-
lic of Germany

Gilg, T., Institut fiir Rechtsmedizin der Universitdt Miinchen, Frau-
enlobstr. 7a, 8000 Miinchen 2, Federal Republic of Germany

Grabisch, R., Bezirkskrankenhaus Erlangen, Am Europakanal 71,
8520 Erlangen, Federal Republic of Germany

Gutscher, H., Psychologisches Institut der Universitit Ziirich, Ab-
teilung Sozialpsychologie, Nagelistr. 7, 8044 Ziirich, Switzerland

Héafner, H., Zentralinstitut fiir Seelische Gesundheit, J35,
6800 Mannheim, Federal Republic of Germany

Haring, C., Universitatsklinik fir Psychiatrie, Anichstr. 35,
6020 Innsbruck, Austria

Harvey, J. G., Sterling-Winthrop Group Ltd., Onslow Street,
Guildford, Surrey GU1 4YS, United Kingdom

Hecht, H., Max-Planck-Institut fiir Psychiatrie, Kraepelinstr. 2,
8000 Miinchen 40, Federal Republic of Germany

Hengeveld, M. W., Department of Psychiatry, University Hospital,
B I-P, P.O. Box 9600, 2300 RC Leiden, The Netherlands

Hole, G., Psychiatrisches Landeskrankenhaus Weissenau, Abtei-
lung Psychiatrie I der Universitat Ulm, 7980 Ravensburg- Weis-
senau, Federal Republic of Germany

Holl, R., Abteilung Psychiatrie der Universitat Erlangen-Niirnberg,
Schwabachanlage 6, 8520 Erlangen, Federal Republic of
Germany

Horn, W., Institut fiir Medizinische Kybernetik und Artificial In-
telligence, Freyung 6, 1010 Wien, Austria

Jacobsen, D., Medical Department 7 and Division of Clinical Phar-
macology and Toxicology, Central Laboratory, Ullevaal Hospi-
tal, 0407 Oslo, Norway



XVI List of Contributors

Kalb, R., Psychiatrische Universitatsklinik, Schwabachanlage 6,
8520 Erlangen, Federal Republic of Germany

Kauert, G., Institut fir Rechtsmedizin der Universitat Miinchen,
Frauenlobstr. 7a, 8000 Minchen 2, Federal Republic of
Germany

Kerkhof, A.J. F. M., Department of Clinical Psychology, State
University, Hooigracht 15, 2312 KM Leiden, The Netherlands

Klein, F., RoBdorfer Str. 44, 6000 Frankfurt/Main 60, Federal
Republic of Germany

Kockott, G., Psychiatrische Klinik und Poliklinik der Technischen
Universitdit Miinchen, Ismaninger Str. 22, 8000 Miinchen 80,
Federal Republic of Germany

Korczak, D., GP Forschungsgruppe, Mozartstr. 14, 8000 Miin-
chen 2, Federal Republic of Germany

Kreitman, N., MRC Unit for Epidemiological Studies in Psy-
chiatry, University Department of Psychiatry, Royal Edinburgh
Hospital, Morningside Park, Edinburgh EH10 SHF, United
Kingdom

Kuda, M., Arztlich-psychologische Beratungsstelle fiir Studierende
der Universitit, Nikolausberger Weg 17, 3400 Gottingen, Fed-
eral Republic of Germany

Kulessa, C., Sitzbuchweg 108, 6900 Heidelberg, Federal Republic
of Germany

Kurz, A., Psychiatrische Klinik der Technischen Universitidt Miin-
chen, Klinikum rechts der Isar, Mohlstr. 26, 8000 Miinchen 80,
Federal Republic of Germany

Langer, K., Forschungsinstitut fiir experimentelle Erndhrung e. V.,
Langemarckplatz 5, 8520 Erlangen, Federal Republic of
Germany

Lauter, H., Psychiatrische Klinik und Poliklinik der Technischen
Universitdat Miinchen, Ismaninger Str. 22, 8000 Miinchen 80,
Federal Republic of Germany

Linder, A., Institute of Psychiatry, University Hospital, J. B.
Winslews Vej 16, 5000 Odense C, Denmark

Mack, A., Medical Department 7 and Division of Clinical Phar-
macology and Toxicology, Central Laboratory, Ullevaal Hospi-
tal, 0407 Oslo, Norway

Magyar, K., Department of Pharmacodynamics, Semmelweis Med-
ical University, 1091 Ull6i u. 93, Budapest, Hungary



List of Contributors  XVII

Marazziti, D., Department of Psychiatry, St. Chiara Hospital, Via
Roma 67, 56100 Pisa, Italy

Marchner, E., Psychiatrische Klinik und Poliklinik der Technischen
Universitat Miinchen, Ismaninger Str. 22, 8000 Minchen 80,
Federal Republic of Germany

Meidinger, A., Laboratory of Biostatistics and Computer Appli-
cations, Necker Hospital, 149, Rue de Sevres, 75015 Paris, France

Metzger, R.. Psychiatrisches Landeskrankenhaus Bad Schussenried,
Bereich Akutpsychiatrie, Klosterhof 1, 7953 Bad Schussenried

Miller, C. H., Universitdtsklinik fiir Psychiatrie, Anichstr. 35,
6020 Innsbruck, Austria

Modestin, J., Psychiatrische Universitatsklinik, Bollingerstr. 111,
3072 Bern, Switzerland

Moller, H.-J., Psychiatrische Klinik und Poliklinik der Technischen
Universitat Miinchen, Ismaninger Str. 22, 8000 Miinchen 80,
Federal Republic of Germany

Nemeroff, C. B., Department of Psychiatry, Duke University Medi-
cal Center, Durham, NC, USA

Nordstrom, P., Department of Psychiatry and Psychology, Karolin-
ska Hospital, Box 60 500, 10401 Stockholm, Sweden

Ozsvath, K., Medical University of Pecs, Department of Psycholo-
gy, Szigeti 12, 7624 Pecs, Hungary

Pacifici, G. M., Department of General Pathology, Medical School,
University of Pisa, 56100 Pisa, Italy

Pilz, A., Psychiatrische Klinik und Poliklinik der Technischen Uni-
versitdt Miinchen, Ismaninger Str. 22, 8000 Miinchen 80, Federal
Republic of Germany

Platt, S., MRC Unit for Epidemiological Studies in Psychiatry, Uni-
versity Department of Psychiatry, Royal Edinburgh Hospital,
Morningside Park, Edinburgh EH10 SHF, United Kingdom

Platzek, M., Psychiatrische Universitdtsklinik, Bergische Landstr. 2,
4000 Diisseldorf, Federal Republic of Germany

Poser, W., Zentrum Psychologische Medizin, Universitat Gottin-
gen, 3400 Gottingen, Federal Republic of Germany

Rau, E., Allgemeines Krankenhaus Ochsenzoll, Langenhorner
Chaussee 560, 2000 Hamburg 62, Federal Republic of Germany

Retterstol, N., University of Oslo, Gaustad Hospital, P.O. Box 24,
Gaustad, 0320 Oslo 3, Norway



XVIII List of Contributors

Riehl, T., Psychiatrische Klinik und Poliklinik der Technischen
Universitdt Miinchen, Klinikum rechts der Isar, Mohlstr. 26,
8000 Miinchen 80, Federal Republic of Germany

Rihmer, Z., National Institute for Nervous and Mental Diseases,
OLE, Pf. 1, 1281 Budapest 27, Hungary

Schaller, S., Otto-Selz-Institut der Universitdit Mannheim, Schlo8,
6800 Mannheim, Federal Republic of Germany

Schmid-Bode, W., Psychiatrische Klinik und Poliklinik der Tech-
nischen Universitdt Miinchen, Ismaninger Str. 22, 8000 Miinchen
80, Federal Republic of Germany

Schmidtke, A., Psychiatrische Klinik und Poliklinik der Universitat
Wiirzburg, Fiichsleinstr. 15, 8700 Wiirzburg, Federal Republic of
Germany

Somogyi, E., Department of Forensic Medicine, Semmelweis Medi-
cal University, 1091 Ull6i u. 93, Budapest, Hungary

Sonneck, G., Institut fiir Medizinische Psychologie der Universitit
Wien, Severingasse 9, 1090 Wien, Austria

Sotonyi, P., Department of Forensic Medicine, Semmelweis Medi-
cal University, 1091 Ull61 u. 93, Budapest, Hungary

Sovljanski, M., Faculty of Medicine, University of Novi Sad, Voj.
Misi¢a 11/T., 21000 Novi Sad, Yugoslavia

Sovljanski, R., Faculty of Agriculture, University of Novi Sad, Voj.
Misica 11/T., 21000 Novi Sad, Yugoslavia

Stein, W., Abteilung Psychiatrie der Universitdt Erlangen-Niirn-
berg, Schwabachanlage 6, 8520 Erlangen, Federal Republic of
Germany

Stotzer, A., Klinikum GroBhadern, Klinik fiir physikalische
Medizin, Marchioninistr. 15, 8000 Miinchen 70, Federal Repub-
lic of Germany

Szabo, P., Department of Psychiatry and Psychotherapy, General
Hospital, Lenin Itp 7, 7900 Szigetvar, Hungary

Szuchovsky, G., Department of Forensic Medicine, Semmelweis
Medical University, 1091 Ull6i u. 93, Budapest, Hungary

Tegeler, J., Psychiatrische Universititsklinik, Bergische Landstr. 2,
4000 Diisseldorf 12, Federal Republic of Germany

Tekav¢ic-Grad, O., Center for Mental Health, Poljanski nasip 58,
61000 Ljubljana, Yugoslavia

Temesvary, B., Department of Neurology and Psychiatry, Universi-
ty Medical School, P.O. Box 397, 6701 Szeged, Hungary



List of Contributors  XIX

Thénault, M., Henri Mondor Hospital, 54, Avenue Delattre de
Tassigny, 94010 Creteil, France

Thomssen, C., Psychiatrische Klinik und Poliklinik der Tech-
nischen Universitdt Miinchen, Ismaninger Str. 22, 8000 Miinchen
80, Federal Republic of Germany

Torhorst, A., Ludwigstr. 10, 8170 Bad Tolz, Federal Republic of
Germany

Tothfalusi, L., Department of Pharamacodynamics, Semmelweis
Medical University, 1091 Ull6i u. 93, Budapest, Hungary

Veiel, H.O., Zentralinstitut fir Seelische Gesundheit, J 35,
6800 Mannheim, Federal Republic of Germany

Vogel, R., Bezirkskrankenhaus Giinzburg, Abteilung Psychiatrie II
der Universitdt Ulm, Ludwig-Heilmeyer-Str. 2, 8870 Giinzburg,
Federal Republic of Germany

Vogl, A., Psychiatrische Klinik und Poliklinik der Technischen
Universitat Miinchen, Ismaninger Str. 22, 8000 Miinchen 80, Fed-
eral Republic of Germany

Wichtler, C., Allgemeines Krankenhaus Ochsenzoll, Langenhorner
Chaussee 560, 2000 Hamburg 62, Federal Republic of Germany

Wal, J. van der, Department of Clinical Psychology, State Universi-
ty, Hooigracht 15, 2312 KM Leiden, The Netherlands

Wang, A.G., Institute of Psychiatry, University Hospital, J. B.
Winslgws Vey 16, 5000 Odense C, Denmark

Watson, S.J., Mental Health Research Institute, University of
Michigan, Ann Arbor, MI, USA

Wedler, H., Allgemeines Krankenhaus Ochsenzoll, Medizinische
Abteilung, Langenhorner Chaussee 560, 2000 Hamburg 62,
Federal Republic of Germany

Welz, R., Abteilung fiir Medizinische Psychologie der Universitit
Géottingen, Humboldtallee 3, 3400 Gottingen, Federal Republic
of Germany

Winter, ., Psychiatrische Klinik und Poliklinik der Technischen
Universitdit Miinchen, Ismaninger Str. 22, 8000 Miinchen 80,
Federal Republic of Germany

Wolfersdorf, M. G., Psychiatrisches Landeskrankenhaus Weis-
senau, Bereich Depression, Abteilung Psychiatrie I der Universi-
tat Ulm, 7980 Ravensburg-Weissenau, Federal Republic of Ger-
many

Wolk-Wassermann, D., Karolinska Institute, Department of Psy-
chiatry, Huddinge University Hospital, 14186 Huddinge, Sweden



XX  List of Contributors

Zavasnik, A., Center for Mental Health, Poljanski nasip 58,
61000 Ljubljana, Yugoslavia

Zucker, T., Insitut fiir Rechtsmedizin der Universitit Minchen,
Frauenlobstr. 7a, 8000 Miinchen 2, Federal Republic of Ger-
many



Measurements of Biogenic Amines and Metabolites
in the CSF of Suicide Victims and Nonsuicides

G. KAUERT, T. ZUCKER, T. GILG, and W. EISENMENGER

Introduction

In 1983 we started a study by measuring biogenic amines in postmortem CSF
from suicide victims and nonsuicides. What prompted us to do that? The rea-
sons first were of a practical nature: In forensic medicine one of the main pur-
poses is the detection of causes of death. However, in many cases there are no
anatomic or morphological signs. Especially for those cases in which a differen-
tiation between suicide and accident or homicide is not possible, other di-
agnostic criteria must be found. The monoamine hypothesis of the pathogenesis
of depressive disorders and particularly the findings of decreased 5-hydroxy-
indoleacetic acid (5-HIAA) levels in lumbar CSF of depressive suicidal patients
(Asberg etal. 1976) prompted us to assess serotonin (5-HT) and other bio-
genetic amines in the postmortem CSF to look for quantitative differences in
suicides and controls regardless of mental disorders. For detailed reviews about
biological factors of suicidal behavior see Asberg et al. (1986).

Analyzing the amines or neurotransmitters themselves instead of their
acidic and neutral metabolites has practical reasons: We have a routine method
for detecting biogenic amines simultaneously from biological fluids and tissues
(Kauert 1986). Up to now measurements of biogenic amines in postmortem
CSF have not been performed.

Methods

Sampling of CSF from the Corpse

The CSF samples were taken during legal autopsies. To obtain cranial CSF, the
calvarium was opened, the chiasma opticum carefully cut avoiding injury to the
arteriae carotis internae, the brain then slightly lifted, and with a long cannulat-
ed syringe CSF aspirated from the subarachnoid space in the area of the cis-
terna interpeduncularis and downward at the height of the pons (Fig. 1a, b).
We could not perform suboccipital puncture for forensic reasons.

The lumbar puncture was performed by ventral perforation of the in-
tervertebral disk L3/L4 or L4/L5 after removal of the intestinal tract (Fig. 1c¢).
The volume of CSF ranged from 2 to 6 ml. The samples were kept frozen at
—20° C until analysis.
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Analyses

The isolation of biogenic amines from CSF consists of a combined ion
exchange and derivatization step. In general, we took 2 ml of CSF and used
etilefrine as an internal standard for quantification. The derivatives formed
were detected by capillary gas chromatography mass spectrometry using an am-
monia chemical ionization mode to get intensive quasi molecular ions for mul-
tiple ion detection (Fig. 2).

For more detailed description of the analytical procedure see Kauert 1986.

Casuistics

The causes of death for the controls and the modes chosen for suicide are listed
in Table 1 according to the frequency of the number of cases in which we ob-
tained cranial p/us lumbar or cranial CSF alone.

Table 1. Frequency with which cranial p/us lumbar CSF or
cranial CSF alone was obtained

No. of cases

Cranial Lumbar

Causes of death in controls
Cardiac

Pneumonia
Suffocation

Thrust of knife
Pulmonary embolism
Hyperglycemia
Electric shock
Thorax trauma
Carbon monoxide
Bathing accident
Drowning

Shooting

Total

[—
~

|—.—~.———-—-Nw:&-‘>
| — | == ] N—= =

w
~
w

Methods chosen for suicide
Hanging atypical

Hanging typical

Cutting of wrist arteries
Shooting

Falling from height
Drowning

Suffocation (plastic bag)
Drug overdose

Cyanide intoxication
Carbon monoxide intoxication
Parathion intoxication

Total

)
DWW =N A -

H
N
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Fig. 1b



Measurements of Biogenic Amines and Metabolites in the CSF 255

Fig. 1c
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Table 2a. Parameters of cases with 5-HT determination in cranial CSF

Controls Suicides P

Age x/SD 51.9/20.1 51.3/18.9 NS
(yrs) range 6—85 26—-95

n 27 46
Body weight X/SD 64.9/15.3 63.2/12.5 NS
(kg) range 24.0—-86.3 43.5—-88.8

n 36 46
Body height x/SD 168.4/11.4 167.4/9.6 NS
(cm) range 126 —186 145—185

n 36 45
Postmortem delay X/SD 44.6/29.6 31.8/19.9 <.05
(h) range 3-122 5.5-88

n 37 45
Ethanol in blood Xx/SD 0.29/0.61 0.56/0.96 NS
(%o) range 0.0—1.98 0.0-3.06

n 37 45

Table 2b. Parameters of cases with 5-HT determination in cranial CSF

Controls Suicides P

Age X/SD 42.9/20.5 46.9/16.6 NS
(yrs) range 6—85 25-95

n 13 22
Body weight %/SD 61.4/16.7 64.3/10.4 NS
(kg) range 24.0-78.3 44.7—-88.8

n 12 22
Body height X/SD 167.3/15.0 168.5/7.9 NS
(cm) range 126—-186 145—185

n 12 22
Postmortem delay X/SD 45.1/34.7 38.3/26.8 <.05
(h) range 3-122 5.5—88

n 13 22
Ethanol in blood X/SD 0.39/0.67 0.68/0.99 NS
(%o) range 0.0-1.75 0.0—2.81

n 7 9

In the controls about half of the cases derived from cardiac failures and in
the suicides the largest group were due to atypical hanging. Besides other
violent methods, we also included cases from drug overdoses as well as intoxi-
cations by poisons such as cyanide, carbon monoxide, or organophosphates.

A comparison of the demographic data in suicide victims and controls
separated according to cranial and lumbar 5-HT determinations is demon-
strated in Table 2a, b.
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Results

The most striking findings among the amines investigated showed 5-HT both in
cranial and lumbar CSF (Fig. 3). In suicides the 5-HT levels were significantly
increased by a mean factor of about 3 for both cranial and lumbar CSF.

The data available from the literature for basal 5-HT levels in lumbar CSF
are very inconsistent, obviously because of different analytical methods em-
ployed. The most probable level is in a range of 1 ng/ml. The distribution of
frequency of S-HT levels is demonstrated in Fig. 4. In cranial CSF there was a
rather broad overlapping of values between suicides and controls, but we found
that 50% of the values of the controls showed levels lower than 10 ng/ml and
only 15% of the suicide values were within this range.

Moreover, there was no case of suicide below the 5-ng limit. The relative
frequency of distribution of 5-HT levels in lumbar CSF is plotted in Fig. 5.
Again we found a simular situation compared with the cranial 5-HT levels:
about 50% of the control values were below the 5-ng limit, and no case of sui-
cide could be found there.

The other amines which we analyzed, i.e., dopamine, epinephrine,
norepinephrine, and the 3-methoxy metabolites of these amines, showed no or
no significant differences between the groups.
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Discussion

Postmortem biochemical investigations of mental disorders often are regarded
with skepsis by some clinicians because of potential artifacts. In fact, for many
endogenous substrates there is evidence for postmortem alterations, e.g., be-
cause of sustained enzymatic activities. Table 3 lists some possible factors of in-
fluence on CSF of biogenic amines.

The most often discussed and greatest factor of influence is believed to be
the postmortem delay, which either may include an enzymatic activity within
the pathway or a chemical degradation process of the amines. However, we
could not find any correlation between postmortem delay and the concentra-
tions, for instance, of 5-HT and/or norepinephrine (Fig. 6), although we have
to make one limitation: we were not able to observe the time immediately after
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Table 3. Theoretical and practical aspects of factors influencing postmortem biogenic amine
levels in CSF

1. Postmortem delay 5. Age, sex, height, weight
2. Duration of death agony 6. Chemical stability

3. Handling of the corpse 7. Sampling technique

4. Previous drug treatment 8. Seasonal/diurnal rhythms

death. The duration of agony may influence the amine levels. We were able to
find in previous investigations of peripheral postmortem blood that cat-
echolamines are extremely high in prolonged agony (Kauert 1986). If that
would be the case, however, we must assume that people committing suicide
respond more powerfully to agonal stress than those who died without any in-
tention.

The position of the corpse and its handling before autopsy are potential fac-
tors influencing the biogenic amine levels, particularly in regard to the cra-
niocaudal gradient of concentration. One would expect that an equilibration
process during transfer of the corpse may occur. On the other hand, from our
results we were able to show a marked gradient between cranial and lumbar
CSF levels of 5-HT (Fig. 7). Because of the involvement of 5-HT in dark-light-
dependent pathways of the pineal gland hormone melatonin, an influence of
this biorhythm on CSF 5-HT was thought to exist by Asberg (personal com-
munication, 1985). Taylor et al. (1985) reported about diurnal rhythms of sero-
tonin in Rhesus monkey CSF rising at the beginning of the dark period and
falling to base line at the appearance of light. However, the authors mentioned
that there is a marked variation in the amplitude of the serotonin elevations.
We therefore examined a possible influence of biorhythms on our results and
plotted the levels of cranial and lumbar CSF vs clock time of death so far as
this was possible (Fig. 8). Only those cases are illustrated in Fig. 8 for which we
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have nearly exact time data, and there were no hints of any correlation between
dark-light periods and 5-HT levels, either in cranial or in lumbar CSF. Beyond
that, there is no evidence that suicides are preferably committed at night.

On examination of all factors we have discussed, we now have to take into
account that all but a previous drug treatment, especially with antidepressives,
have to be referred to both suicide victims and controls so that none of these
factors gives an explanation for the differences of 5-HT levels in CSF of
suicides and controls. The demographic data for both collectives listed in Ta-
ble 24, b do not differ with the exception of postmortem delay, which is shorter
in suicide cases because autopsies are performed as soon as possible after dis-
covery for criminalistic investigations.

What can we conclude from our studies up to now? First of all, we may sug-
gest that in suicide cases a deficit of 5-HT does not exist az least in CSF. In con-
trast, some authors reported decreased postmortem 5-HT levels in specific brain
sections (Lloyd et al. 1974; Korpi et al. 1983; Pare et al. 1969). We are presently
not able to confirm whether or not these observations are perhaps negatively
correlated with our findings. A decreased monoamine oxidase activity, as ob-
served by some authors in suicidal behavior and suicides with previous alcohol-
1sm, does not seem to be responsible for our findings when we keep in mind the
results of increased 5-HIAA levels in suicides reported by Arato (1986).

It might be that suicide has its own nosologic criteria, which are in-
dependent of mental disorders; however, up to now we are not able to give an
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Fig. 8a,b. Distribution of serotonin levels in cranial (a) and lumbar (b) CSF vs time of day

explanation for our findings with regard to the monoamine hypothesis of de-
pressive disorders. Many potential influences, e.g., drugs and poisons on serot-
onin turnover, remain to be clarified which is why we are going to enlarge the
number of cases to obtain sufficient collectives for statistical work. For forensic
purposes as mentioned at the beginning of our paper, we are hopeful of having
available a biochemical marker for differentiation between suicide and nonsui-
cide.
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