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Abstract
Murder-suicides are defined as the murder of at least one person and the suicide of the offender following the murder. The 
intention to commit suicide must be primary. In most cases, a male offender kills a female victim after a separation. The cur-
rent analysis was the first analysis of the typology of murder-suicides in Berlin. We analyzed the autopsy files of the Institute 
for Forensic Medicine of the Charité University Medicine Berlin and of the City Institute for Forensic Medicine Berlin. We 
performed descriptive and statistical analyses of cases between 2005 and 2013. We identified 17 murder-suicides. All 17 
offenders were male, and 20 of the victims (90%) were female. The offenders used firearms in the majority of the cases. In 
seven cases, the victims and offenders were at least 80 years old. The average age of the offenders was 63 years. Disease 
was the motive in 6 cases involving older offenders. Our study might support the development of prevention strategies. In 
this regard, it is important to build a database for murder-suicides in Germany and other countries, to formulate a uniform 
definition of murder-suicide, to carry out nationwide interdisciplinary studies on this topic and to improve the existing health 
care structures, especially for older adults and people with depression.
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Introduction

A murder-suicide is defined as the murder of at least one 
person and the suicide of the offender following the murder. 
The intention to commit suicide must be primary. The time 
span between the murder and the suicide as part of the defi-
nition of a murder-suicide is controversial. Marzuk et al. [1] 
defined the maximum time span as one week. The inclusion 
of a time span in the definition of a murder-suicide might 
help differentiate between murder-suicide and suicide out of 
remorse [2]. Most analyses of murder-suicides refer to news-
paper articles or forensic files because in most countries, 

there is no central register for murder-suicides [3]. Data 
from the USA show that the incidence of murder-suicide lies 
between 0.2–0.3/100,000/year, which means that 1000–1500 
deaths per year occur as part of a murder-suicide [1, 3]. A 
study based on the data from the National Violent Death 
Reporting System found 144 cases of murder-suicides, with 
164 murders and 144 suicides in 2004 [4]. Liem et al. [5] 
found that 176 people per year, accounting for approximately 
4% of all homicides, die due to a “murder-suicide”. Marzuk 
et al. [1] found that the offender was male in 94% of the 
cases and that the victims were female in 85% of the cases. 
In the study by Bossarte et al. [4], 82.7% of the offenders 
used firearms and 6% used sharp weapons when commit-
ting the homicides. Approximately 65% of the victims were 
married to the offender or lived in a civil partnership with 
them [1]. Most offenders were between 40 and 50 years old 
and most were a few years older than their victims [3]. In 
most cases, the murder and the suicide occur in the same 
location [4].

Female offenders of a murder-suicide usually kill their 
children (48.6%), whereas male offenders usually kill their 
intimate partner [6]. Domestic violence occurred in 25% of 
cases before the murder-suicide [3]. Employment was not 
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found to be protective against murder-suicide, as 77% of the 
offenders had at least one job [3]. Approximately 39% of the 
offenders had depression [7].

Suicide notes were found in approximately 70% of all 
cases [8].

The most popular system of categorization, which was 
introduced by Marzuk et al. [1], is based on possible motives 
for the murder-suicide. They classified murder-suicides 
according to the following categories: “amorous jealousy”; 
“mercy killing”; “altruistic or extended suicides”; “family, 
financial or social stressors”; and “retaliation”. The category 
“amorous jealousy” includes murder-suicides in which an 
offender kills his or her partner after a separation or the 
announcement of an impending separation. In such cases, 
perhaps the offender considers the victim to be an extension 
of himself. “Mercy killings” describe cases of older offenders 
killing their partners because of declining health or advanced 
disease. “Pseudo-altruistic” motives might play a role in 
cases of female offenders killing their children. They might 
not want them to be completely at the mercy of, for example, 
a former partner, or to face an unfavorable future [1].

Malphurs and Cohen stated that 70.5% of murder-sui-
cides can be assigned to the category “spousal/consortial”, 
10.5% to the category “infanticides”, 8.7% to the category 
“extrafamilial murder suicides” and 6.5% to the category 
“familicides” [3].

Another categorization of motives was discussed by 
Joiner [2] and Adhia et al. [9]. The theory of a “perversion of 
virtue” involves the misapplication of virtues such as mercy, 
justice, duty and glory. According to this theory, the offender 
would consider his offence to be moral [2].

In the current analysis, we analyzed the typology of 
murder-suicides in Berlin for the first time. This might help 
support the development of prevention strategies to decrease 
the frequency of murder-suicides in the future.

Methods

Materials and methods

We analyzed the autopsy files of the Institute for Forensic 
Medicine of the Charité University Medicine Berlin and of 
the City Institute for Forensic Medicine Berlin. We consid-
ered cases occurring in an 8-year time interval between 2005 
and 2013. The autopsy files comprised both autopsy reports 
and toxicological analyses. Some files also included par-
tial information about the first police investigations, trials, 
newspaper articles and suicide notes. A “case” was defined 
as all deaths linked with a causal relationship. A limitation 
on the time span between the homicide and the suicide was 
not applied. A case was considered a murder-suicide if the 

suicidal intention was primary. Double suicides, in which 
both participants commit suicide on their own in a time-
bound and situational context, were not considered. Dual 
suicides in which both individuals had suicidal intentions 
but the fatal action was taken by only one person were con-
sidered murder-suicides. These included cases in which the 
participants supposedly mutually agreed to die together, but 
only one of the participants committed both the homicide 
and the suicide.

Statistics

Statistical analysis was performed using IBM SPSS Statistics 
(IBM Corp. Released IBM SPSS Statistics for Macintosh, 
Version 22.0. Armonk, NY: IBM Corp.). For the analysis 
of the demographic data (age of offender and victim), the 
Mann–Whitney U-test and median test were used. For compar-
isons between age groups, a chi-squared test was performed.

Results

Frequency of murder‑suicides

We found 17 cases fulfilling the criteria for murder-suicides. 
These cases involved the deaths of 17 offenders and 20 vic-
tims. Two victims were severely injured, and one dog was 
shot and killed. There were three cases in 2005, zero in 
2006, two in 2007, three in 2008, one in 2009, one in 2010, 
three in 2011, three in 2012 and zero in 2013.

We found 15 cases involving one victim, one case involv-
ing two victims and one case involving three victims.

Sex of victims and offenders

All offenders were male. The victims were female adults 
in 16 cases. Two underage female and two underage male 
individuals also died. The two severely injured individuals 
mentioned above were underage males.

Age at the time of the murder‑suicide

Figure 1 shows the distribution of victims (Fig. 1a) and 
offenders (Fig. 1b) among the different age groups. Most 
victims and offenders were between 80 and 89 years old (7 
victims and 5 offenders). The mean age of the victims was 
47.3 years, and the median was 36 years. The mean age of 
the offenders was 63.1 years, with a median of 69 years. 
The offender was older than the victim in 15 of 17 cases; 
in two cases, the female victim was one year older than the 
offender. The mean age difference was 5.6 years (p = 0.091), 
and the median was 3 years (p = 0.417).
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Relationship

In 12 out of 17 cases (70.59%), those involved in the mur-
der-suicide were married; one couple was living apart from 
each other. In 7 of the married couples, both partners were 
at least 80 years old. In three cases, the victims and offend-
ers were former couples. One victim and one offender lived 
together and were involved in an intimate relationship but 
were not married.

Domestic violence

In one case, autopsy revealed signs of previous domestic 
violence. In another case, the female victim lived in a wom-
en’s shelter prior to the murder-suicide. In a third case, there 
were several police investigations due to reports of domestic 
violence prior to the murder-suicide. In three more cases, we 
found that the offender had a criminal record.

Crime scene

In 14 of the 17 cases, both the homicide and the suicide 
occurred in the same flat; in four cases, they occurred in the 
same room. Most cases (4) occurred in Berlin’s Charlotten-
burg-Wilmersdorf district.

Time interval

Most cases (10) occurred between February and May. In 10 
cases, the homicide and the suicide took place on the same 
day. In two cases, they happened on two different days.

In one case, both the homicide and the suicide occurred 
at the same time because just one shot killed both individu-
als. In three cases, the rectal temperatures of the victims and 
offenders were similar. In another case, a witness reported 

that the shots were fired in rapid succession. In four cases, 
the suicide note revealed the possible time interval (25 min; 
6.5 h; 12 h; 24 h).

Causes of death

In many cases (40%), the victims died due to bullet wounds 
(8 out of 20 victims), including one child.

In three cases, death was caused by one shot to the head. 
In four cases, there were two bullet wounds; in one case, 
there were 5 bullet wounds. Five victims who died due to 
bullet wounds were over 50 years old. Other causes of death 
included a cut injury to the neck (31 years old), a stab injury 
to the neck (33 years old), intoxication combined with suf-
focation with a plastic bag (88 years old), suffocation with 
a plastic bag (2 years old), suffocation with a cotton diaper 
(82 years old), strangulation (88 years old and 22 years old) 
and suffocation due to  CO2 intoxication using cartridges 
(see Table 1).

In most cases (47%), the offenders died due to bullet 
wounds (8 out of 17 suicides). In 7 cases, it was a shot in 
the head. In one case, there were three bullet wounds in the 
thorax area.

In six cases, the offenders were over 50 years old; in 
three cases, they were over 80 years old. Causes of death 
other than bullet wounds included a cut injury to the neck 
(36 years old), several cut injuries to the neck and the tho-
rax (43 years old) leading to hemopneumothorax and the 
aspiration of blood, hanging (85 years old; 87 years old; 
93 years old), suffocation under a plastic bag (25 years 
old; 84 years old), polytrauma due to falling from a great 
height (36 years old) and suffocation due to  CO2 intoxica-
tion using cartridges (69 years old) (see Table 1).

In 13 out of 17 cases (76.5%), the victims and offenders 
died due to the same cause.
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Fig. 1  Number of victims (a) and offenders (b) per age group. 8 out of 20 victims were at least 60 years old. 10 out of 17 offenders were at least 
60 years old
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Table 1   Relationships, causes of death, weapons and motives in all 17 cases of murder-suicide. v: victim; o: offender

Case Age and sex/
relationship

Cause of death (weapon) Supposed motive

1 v: 31 (Female) Exsanguination due to a neck cut (knife) Jealousy due to an affair of his partner
o: 36 (Male);
Married

2 v: 23 (Female) Gunshot wound of the head (pistol); Victim with two wounds; 
Offender with one wound; 

Separation
o: 31(Male); 
Former relationship

3 v :2 (Female) One gunshot wound of the head (revolver); Offender held both 
heads together and shot once 

The mother of the joint child wanted 
to separate from her partnero: 52 (Male):

Father and daughter
4 v: 36 (Female)

o: 43 (Male); Partnership
v: Exsanguination due to a neck cut
o: Exsanguination due to a neck 
cut and a cut to the breast (kitchen knife)

Unknown 

5 v: 88 (Female)
o: 93 (Male);
Married

v: Intoxication in combination with suffocation (plastic bag);
o: Hanging (electronic cable) 

Disease of the female victim; immi-
nent move to a nursing home

6 v: 82 (Female) v: Suffocation (cotton diaper)
o: Suffocation (two plastic bags)

Disease of the woman 
o: 84 (Male);
Married

7 v: 59 (Female) v: Five gunshot wounds (heat, breast and abdomen)
o: One gunshot wound (head) (firearm)

Separation
o: 60 (Male); 
Former relationship

8 v: 88 (Female) v: Strangulation (scarf)
h: Hanging (cord)

Disease of the victim 
o: 87 (Male)

9 v: 85 (Female) v: Gunshot wound (heard)
o: Gunshot wound (head) (firearm)

Disease of the victim 
m: 88 (Male); 
Married

10 v (1): 22 (Female)
(w. 22 J.)

v (1): Strangulation (belt) 
v (2): Suffocation (plastic bag and cable ties) 
o: Suffocation (plastic bag) 

Financial problems 

v (2): 2 (Female)
o: 25 (Male);
Former partnership and 

daughter of the victim 
11 v: 69 (Female) v: Two gunshot wounds (head and neck)

o: One gunshot wound (head)
Unknown 

o: 70 (Male); 
Married 

12 v: 86 (Female) v: Strangulation 
o: Hanging (cord)

Disease of the offender
o: 85 (Male);
Married 

13 v: 33 (Female) v: Strangulation (electric cable) 
o: Polytrauma (fall from a great hight)

Separation of the victim 
o: 36 (Male);
Married 

14 v: 80 (Female) v: Gunshot wound (head)
o: Gunshot wound (head) (firearm) 

Unknown 
o: 81 (Male); Married 

15 v: 86 (Female) v: Two gunshot wounds (head and breast)
o: One gunshot wound (head) (pistol)

Diseases of both victim and offender 
o: 90 (Male); Married 

16 v (1): 28 (Female)
v (2): 3 (Male)
v (3): 6 (Male)
o: 69 (Male);
Married; and joint children 

Suffocation (CO2-cartridges) Financial problems

17 v: 39 (Female) v: Two gunshot wounds (thorax)
o: Three gunshot wounds (thorax) (firearm)

Unknown 
o: 40 (Male); Married 
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Weapons

In 8 cases, a gun was used for both the homicide and the 
suicide. In two cases, a knife was used for both deaths. Other 
weapons used were an electric cable, a belt, plastic bags 
(cinched with a string or cable tie, among other means), a 
scarf, a cotton diaper and  CO2 cartridges (see Table 1).

Toxicological screening

The toxicological screening results in one offender revealed 
an alcohol concentration of 1.4 per mil (60 years old). The 
screening also showed evidence of the use of tramadol. One 
victim had an alcohol concentration of 0.5 per mil (85 years). 
There was no evidence of the use of other drugs prior to the 
murder-suicide. A two-year-old female victim was given 
diazepam prior to the murder. Her murderer (54 years old) 
also took diazepam prior to the murder-suicide. There was 
evidence of the use of diazepam in a 22-year-old victim and 
a 25-year-old offender who also took zolpidem prior to the 
murder-suicide. An 84-year-old offender most likely took the 
medication prescribed to his wife prior to death (clozapine 
and oxazepam).

Suicide warning signs

In 6 cases, there were suicide warning signs prior to the 
murder-suicide.

Suicide notes

In 8 cases (47.1%), there were suicide notes.

Motives

In 13 out of 17 cases, we were able to determine the possible 
motive for the murder-suicide. In four cases, the motive was 
most likely the separation of a couple. In those cases, the 
offenders were 31, 36, 56 and 60 years old. In one case, the 
offender (36 years old) assumed that his wife had betrayed 
him. In 6 cases, disease played an important role (6 out of 
13 cases; 46.2%). In four cases, the female victim had a dis-
ease (parkinsonism, dementia (2 cases), and prior stroke). In 
one case, there was evidence that the offender had a severe 
illness, and in one case, there was evidence that both the 
victim and offender had serious illnesses. All 12 victims and 
offenders were at least 80 years old and married.

Financial motives were likely in two cases of “family 
annihilation”, in which children were also killed. The offend-
ers were 25 and 69 years old (see Table 1).

In two cases, there was evidence that a mutual agree-
ment was reached prior to the murder-suicide. In those 

cases, the two couples, with all individuals over 80 years 
old, were married and had talked about their suicide plans. 
In one case, both 80-year-old participants signed the suicide 
note. In the other case, the offender stated in the suicide 
note that a mutual decision had been reached prior to the 
murder-suicide.

Discussion

The most interesting finding of our study is the high mean 
age of the offenders (63 years) and victims (47 years). Other 
studies found an age range from 40 to 50 years among 
offenders [3]. The victims in this study were approximately 
5.6 years younger than the offenders, which is in line with 
the literature. Most studies have shown that offenders are 
male in over 90% of the cases, and victims are usually female 
[1]. This is also in line with our study, which showed that 
all offenders were male and all victims were female except 
two male children.

Twelve out of 17 couples were married, and in 7 of the 
married couples, both individuals were over 80 years old. 
The most important motives for murder-suicides were dis-
ease and the loss of autonomy. This motive was identified 
in 6 cases, all involving individuals who were more than 
80 years old. This might point towards deficiencies in the 
health care resources available for older patients or might 
also be a reflection of a change in demographics. Remark-
ably, “mercy killings” have seldom been reported in the lit-
erature [4, 6]. However, some authors have recently noted an 
increase in the age of the offender [10–12]. In at least 4 cases 
of murder-suicides involving older participants, there was 
evidence of a prior mutual agreement. Cases involving brutal 
causes of death, such as suffocation with a plastic bag or a 
cotton diaper or gunshot wounds, make a consensual mur-
der-suicide implausible. One also has to consider the highly 
developed dependencies in long-term partnerships, which 
might make consensual murder-suicides very unlikely.

In four cases, separation from a partner was found to be 
the motive, and all the offenders were younger than 80 years 
old. This is the most commonly reported motive in the lit-
erature [1]. In one case that involved a 69-year-old father 
killing his wife and his two sons by carbon dioxide poison-
ing, possible financial motives were mentioned in his suicide 
note [13].

One offender killed his daughter. In the literature, this 
typology is mostly observed in “pseudoaltruistic” murder-
suicides, and the offenders are generally female [6]. To our 
knowledge, the case described in this report is the only case 
of a murder-suicide in which a father killed his daughter and 
himself at the same time with one bullet.
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In 8 out of 17 cases, gunshot wounds caused the deaths 
of the victims and the offenders. This was the most common 
cause of death, which is also in line with previous reports.

Since most persons involved in our study were over 
80 years old, we suggest increasing efforts to prevent social 
isolation in older age groups. This is especially impor-
tant during the current COVID-19 pandemic. Psychiatric 
diagnoses such as depression are possible risk factors for 
murder-suicides. Public awareness campaigns might help 
destigmatize psychiatric disorders [14]. Additionally, health 
care resources, especially for older persons, should be opti-
mized. Since intoxication with various substances can also 
play an important role, healthcare professionals should be 
sensitized to the possible lethal consequences of their pre-
scription practices, especially with regard to tranquilizers. A 
central issue should also be the prevention of domestic vio-
lence, which is an important risk factor for murder-suicides, 
especially those involving children [17].

Some limitations of this study include problems deter-
mining the motive for the murder-suicide due to a lack of, 
for example, further information such as newspaper articles 
or suicide notes. Since the motive is essential for the iden-
tification of a murder-suicide because of the primacy of the 
suicidal intention, the real number of murder-suicides was 
most likely higher than the 17 cases we identified. Some sup-
posed double suicides in which both participants were under 
the influence of a drug might also be considered as murder-
suicides because one participant might have actively admin-
istered the sedative to the other participant. Rosenbaum et al. 
[18] also suggested that there is often pressure applied by 
one participant in supposed double suicides. The differentia-
tion between a double suicide and a murder-suicide was also 
described as problematic by Jensen et al. [19]. They found 
that double suicides often involved the use of less violent 
methods than in murder-suicides, and chronic disease was 
often identified as the motive [19]. Byard et al. [20, 21] also 
discussed the problems involved in retrospectively determin-
ing the motive behind a vehicle crash involving the deaths 
of all the family members. This type of incident might be 
a subcategory labeled “familial vehicular murder-suicide” 
[20, 21]. Another possible category is “murder-accidents”, 
which might be implicated in, for example, deaths related 
to burnt out houses [22]. Further possible categories are 
“aircraft-assisted pilot suicides” [23–28] and “suicide bomb-
ings” [17, 29], although whether these can be considered 
murder-suicides is controversial. We propose establishing 
the category of “consensual murder-suicides” [30] as a 
subcategory of murder-suicides to facilitate the analyses of 
those cases involving possible mutual agreement between 
the participants.

It is important to perform a psychopathological analy-
sis in all potential cases of murder-suicide, even though no 
legal proceeding is instigated due to deaths of both the victim 

and the offender [1]. Such an analysis facilitates the further 
investigation of the motives and typology of murder-suicides. 
This is essential for developing prevention strategies. It is also 
important to establish a central register for murder-suicides, as 
there are for homicides and suicides, and historical archives 
to document previous murder-suicides [31].

Overall, our findings provide further information about 
the typology of murder-suicides, which might support the 
establishment of prevention strategies in the future.

Key points

1. We identified 17 murder-suicides in Berlin in a time-
period of 8 years between 2005 and 2013.
2. In seven cases, the victims and offenders were at least 
80 years old.
3. The average age of the offenders was 63 years.
4. All of the 17 offenders were male and 90% of the victims 
were female.
5. Our study implicates the need for improving the existing 
health care structures, especially for older adults and people 
with depression.

Author contributions MZ and MT designed the study. All authors gen-
erated and collected the data. MZ performed the statistical analysis. 
MZ drafted the manuscript. All authors were involved in the interpreta-
tion of the data and the critical revision of the manuscript. All authors 
gave their final approval.

Funding Open Access funding enabled and organized by Projekt 
DEAL. There was no funding for the study.

Data availability The datasets are available upon reasonable request.

Declarations 

Ethics approval Ethical aproval was not necessary since this is a retro-
spective postmortem analysis of legal autopsies. Permission was given 
by the prosecutor in charge.

Competing interests The authors have no conflicts of interest to 
declare that are relevant to the content of this article.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 

252 Forensic Science, Medicine and Pathology (2021) 17:247–253



1 3

permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

References

 1. Marzuk PM, Tardiff K, Hirsch CS. The epidemiology of murder-
suicide. JAMA. 1992;267:3179–83.

 2. Joiner T. The perversion of virtue. Understanding murder-suicide. 
Oxford: Oxford University Press; 2014.

 3. Eliason S. Murder-suicide: a review of the recent literature. J Am 
Acad Psychiatry Law. 2009;37:371–6.

 4. Bossarte RM, Simon TR, Barker L. Characteristics of homicide 
followed by suicide incidents in multiple states, 2003–04. Inj Prev. 
2006;12 Suppl 2:ii33–8.

 5. Liem M, Barber C, Markwalder N, Killias M, Nieuwbeerta P. 
Homicide-suicide and other violent deaths: an international com-
parison. Forensic Sci Int. 2011;207:70–6.

 6. Logan J, Hill HA, Black ML, Crosby AE, Karch DL, Barnes JD, 
et al. Characteristics of perpetrators in homicide-followed-by-
suicide incidents: National violent death reporting system–17 US 
States, 2003–2005. Am J Epidemiol. 2008;168:1056–64.

 7. Roma P, Pazzelli F, Pompili M, Lester D, Girardi P, Ferracuti S. 
Mental illness in homicide-suicide: a review. J Am Acad Psychia-
try Law. 2012;40:462–8.

 8. Burgess AW, Sekula LK, Carretta CM. Homicide-suicide and duty 
to warn. Psychodyn Psychiatry. 2015;43:67–90.

 9. Adhia A, DeCou CR, Huppert T, Ayyagari R. Murder-sui-
cides perpetrated by adolescents: findings from the national 
violent death reporting system. Suicide Life Threat Behav. 
2020;50:534–44.

 10. Cohen D, Llorente M, Eisdorfer C. Homicide-suicide in older 
persons. Am J Psychiatry. 1998;155:390–6.

 11. Bourget D, Gagne P, Whitehurst L. Domestic homicide and 
homicide-suicide: the older offender. J Am Acad Psychiatry Law. 
2010;38:305–11.

 12. Salari S. Patterns of intimate partner homicide suicide in later life: 
strategies for prevention. Clin Interv Aging. 2007;2:441–52.

 13. Sautter J, Gapert R, Tsokos M, Oesterhelweg L. Murder-suicide 
by carbon dioxide  (CO2) poisoning: a family case from Berlin. 
Germany Forensic Sci Med Pathol. 2014;10:97–102.

 14. Warren-Gordon K, Byers BD, Brodt SJ, Wartak M, Biskupski B. 
Murder followed by suicide: a newspaper surveillance study using 
the New York Times Index. J Forensic Sci. 2010;55:1592–7.

 15. Saleva O, Putkonen H, Kiviruusu O, Lonnqvist J. Homicide-
suicide - an event hard to prevent and separate from homicide or 
suicide. Forensic Sci Int. 2007;166:204–8.

 16. Panczak R, Zwahlen M, Spoerri A, Tal K, Killias M, Egger M, 
et al. Incidence and risk factors of homicide-suicide in Swiss 
households: National cohort study. PLoS One. 2013;8:e53714.

 17. Grimland M, Apter A, Kerkhof A. The phenomenon of suicide 
bombing: a review of psychological and nonpsychological factors. 
Crisis. 2006;27:107–18.

 18. Rosenbaum M. Crime and punishment–the suicide pact. Arch Gen 
Psychiatry. 1983;40:979–82.

 19. Jensen LL, Gilbert JD, Byard RW. Coincident deaths: double sui-
cide or murder-suicide? Med Sci Law. 2009;49:27–32.

 20. Byard RW, O’Donovan S, van den Huevel C, Baldock M. Familial 
vehicular murder-suicide. J Forensic Sci. 2018;63:1307–8.

 21. Pridmore S, Varbanov S, Sale I. Suicide and murder-suicide 
involving automobiles. Australas Psychiatry. 2017;25:32–4.

 22. Byard RW, Veldhoen D, Kobus H, Heath K. “Murder-suicide” 
or “murder-accident”? Difficulties with the analysis of cases. J 
Forensic Sci. 2010;55:1375–7.

 23. Schwark T, Severin K, Grellner W. “I am flying to the stars”–sui-
cide by aircraft in Germany. Forensic Sci Int. 2008;179:e75–8.

 24. Lewis RJ, Johnson RD, Whinnery JE, Forster EM. Aircraft-
assisted pilot suicides in the United States, 1993–2002. Arch 
Suicide Res. 2007;11:149–61.

 25. Vuorio A, Laukkala T, Junttila I, Bor R, Budowle B, Pukkala 
E, et al. Aircraft-assisted pilot suicides in the general aviation 
increased for one-year period after 11 september 2001 attack in 
the United States. Int J Environ Res Public Health. 2018;15:2525.

 26. Vuorio A, Laukkala T, Navathe P, Budowle B, Eyre A, Sajantila 
A. Aircraft-assisted pilot suicides: lessons to be learned. Aviat 
Space Environ Med. 2014;85:841–6.

 27. von dem Knesebeck O, Mnich E, Angermeyer MC, Kofahl C, 
Makowski A. Changes in depression stigma after the German-
wings crash - Findings from German population surveys. J Affect 
Disord. 2015;186:261–5.

 28. Kenedi C, Friedman SH, Watson D, Preitner C. Suicide and 
murder-suicide involving aircraft. Aerosp Med Hum Perform. 
2016;87:388–96.

 29. Haines J, Williams CL, Lester D. Murder-suicide: a reaction to 
interpersonal crises. Forensic Sci Int. 2010;202:93–6.

 30. Frei A, Schonmeier L, Graf M, Vollm B. A comparison of homi-
cide-suicide and domestic homicide in the region of basle. Swit-
zerland Psychiatr Prax. 2011;38:287–92.

 31. Byard RW, Maxwell SH. Judicial murder-suicides in Van Die-
men’s Land. J Forensic Sci. 2018;63:1146–8.

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

253Forensic Science, Medicine and Pathology (2021) 17:247–253

http://creativecommons.org/licenses/by/4.0/

	Typology of murder-suicides in Berlin according to a longitudinal study based on autopsy files
	Abstract
	Introduction
	Methods
	Materials and methods
	Statistics

	Results
	Frequency of murder-suicides
	Sex of victims and offenders
	Age at the time of the murder-suicide
	Relationship
	Domestic violence
	Crime scene
	Time interval
	Causes of death
	Weapons
	Toxicological screening
	Suicide warning signs
	Suicide notes
	Motives

	Discussion
	Key points
	References


