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Suicide is a leading cause of death worldwide and a critical public health concern. We 

examine the hypothesis of suicide contagion within in the workplace, investigating whether 

exposure to a coworker’s suicide increases an individual’s suicide risk. Using high-quality 

administrative data from Austria and an event study approach, we compare approximately 

150,000 workers exposed to a coworker’s suicide with a matched group exposed to a 

“placebo suicide”. We find a significant increase in suicide risk for exposed individuals, with 

a cumulative treatment effect of 0.04 percentage points (33.3 percent) over a 20-year post-

event period. Exposed individuals who also die by suicide are more likely to use the same 

method as their deceased coworker, strongly suggesting a causal link. Two placebo tests 

bolster this interpretation: workers who left the firm before the suicide and those exposed 

to a coworker’s fatal car accident do not show an elevated suicide risk.
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1 Introduction

Suicide is a tragic event with long-lasting effects on those left behind in families and

communities. It occurs across the lifespan and is a leading cause of death, particularly

among younger men. Suicide is a global phenomenon and a major public health problem

in all regions of the world. It is the tragic result of a complex set of factors, including

mental health, personal struggles, societal pressures, and lack of support systems. To

devise effective prevention strategies, it is crucial to deepen our understanding of these

underlying causes. An important layer of suicide prevention is also providing support for

those who are bereaved by suicide.

Social scientists have developed and tested several theories about suicide. One im-

portant hypothesis is that of suicide contagion. The idea that exposure to suicide may

affects one’s own suicidal behavior, dates back to the release of Johann Wolfgang von

Goethe’s novel, “The Sorrows of Young Werther” in 1774. In this novel, the hero, named

Werther, died by suicide. It was widely believed that von Goethe’s book led to a wave of

young men across Europe deciding to end their lives, many dressed in the same clothes as

von Goethe’s description of Werther and using similar guns (Thorson and Öberg, 2003).

Phillips (1974) coined the term “Werther effect” to refer to a positive effect of media cov-

erage on suicide rates. In contrast, the so-called “Papageno effect” suggests that media

coverage can prevent suicides (Niederkrotenthaler et al., 2010).

In this paper, we empirically test the hypothesis of workplace suicide contagion. The

workplace is a social network in which individuals typically spend a considerable amount of

time. It is therefore not surprising that previous literature on peer effects has shown that

coworkers influence individual decisions in many domains, such as fertility (Pink et al.,

2014), parental leave decisions (Dahl et al., 2014), retirement decisions (Duflo and Saez,

2003), investment behavior (Hvide and Östberg, 2015), and intertemporal consumption

decisions (De Giorgi et al., 2020). We are testing whether the social influences at work

on individual behavior extend to suicide.

We do not believe that a mentally healthy person will suddenly become suicidal be-

cause of the suicide of a coworker. But we do consider the possibility that past exposure

to a coworker’s suicide may be a highly memorable event that may play a role in future

periods of poor mental health or tragic life events. Exposed individuals, in their desper-

ation, may interpret the suicide they observed as a perceived solution to their current

problems.

We set up a quasi-experimental research design and examine whether individuals who

have been exposed to the suicide of a coworker have a different propensity to commit

suicide themselves. A keystone of our research design is a match between the Austrian

Death Register, and the Austrian Social Security Database, a matched employer-employee

dataset covering the universe of workers since the 1980s. The former data source contains
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information on the universe of all deaths along with information on the cause of death. To

construct our sample, we proceed in two main steps. First, we start with the workers who

actually died by suicide (“deceased workers”) and find observationally identical workers

who did not die by suicide (“non-deceased workers”). To identify our non-deceased work-

ers, we follow a matching procedure similar to (Jäger and Heining, 2019). Second, once

we have matched these pairs, we can naturally use their co-workers at the time of the

event as “exposed workers” and “non-exposed workers”.

We then use an event study approach to compare out approximately 150,000 exposed

workers with non-exposed workers. An important check to show that our research design

is credible is the analysis of pre-trends. We show that our matched exposed and non-

exposed workers follow the same trend in labor market and health outcomes before the

event. The same holds true for their firm characteristics, such as pre-event firm size and

firm growth. To our knowledge, we are the first to test the suicide contagion hypothesis

in the workplace context with a design-based approach.

We find that exposure to a coworker’s suicide has a statistically significant positive

effect on one’s own suicide. Over a post-event period of 20 years, we find a cumulative

treatment effect of plus 0.04 percentage points, or 33.3 percent. The effect is quite stable

over the entire post-event period. What strongly supports a causal interpretation of our

results is that the exposed individuals who also die by suicide are more likely to choose

the same suicide method as their deceased co-worker.

As an important placebo check, we repeat our analysis for workers who left the firm

shortly before the suicide event. These workers were exposed to a very comparable (unob-

served) firm environment, but were not exposed to the suicide event. As expected, we find

a zero effect for these placebo-exposed workers. In a second placebo check, we consider

individuals who were exposed to the fatal car accident of a co-worker. While this is also

a tragic event, we do not expect any effect on one’s suicidal behavior due to contagion.

Again, we find no treatment effects. In terms of heterogeneity, we find that the effect is

driven by young and male individuals.

Our work contributes most directly to the empirical literature on suicide contagion.

To the best of our knowledge, there is no design-based study testing the suicide contagion

hypothesis in the workplace. We are aware of on observational study, which uses admin-

istrative data to systematically estimate correlations between the exposure to suicide and

own suicide. Hedström et al. (2008) have access to a panel data set covering all individ-

uals who ever lived in Stockholm during the 1990s. The authors use logistic regressions

to estimate the association between suicide exposure within the family, and at work and

own suicide. Workplace exposure is statistically significant only for men. Controlling for

other risk factors, men exposed to suicide at work are 3.5 times more likely to die by

suicide than non-exposed men.1

1In this study, the association within the family domain is statistically significant for both sexes and
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A large number of empirical studies across academic disciplines have examined the

relationship between media coverage and subsequent suicide risk. The most recent meta-

analysis concludes that media coverage of celebrity deaths by suicide increases the risk of

suicide, while general coverage of suicide has no effect (Niederkrotenthaler et al., 2020).2

Many countries now have media guidelines for reporting on suicide (Pirkis et al., 2006)

to prevent or reduce this contagion (in the sense of imitation).

While it is certainly important to understand the impact of media coverage on suicide,

there are contexts other than media coverage in which suicide contagion may occur. In

more private settings, within a peer group, there is likely to be a much closer (emotional)

connection between a suicide victim and potential imitators. This relates to the second

most studied context of suicide contagion, the spread of suicide among youth in a school

(or other community) setting. Methodologically, this literature either uses survey data or

works more qualitatively in case studies on so-called space-time suicide clusters. A typical

finding in this quantitative and qualitative studies is, that suicides in schools typically

lead to elevated rates of suicide and suicide attempts. Based on these methods it seems

hard to establish causality.3

This literature justifies its focus on adolescents by the fact that this group is at a more

vulnerable life course stage for suicidality and typically in socially bounded spaces (such

as high schools) that may be more susceptible to suicide contagion. “Contagion effects

are far less evident for adults and the elderly, suggesting that social interactions are less

important for these groups.” (Cutler et al., 2001, page 224). Our findings challenge

this assessment and show that more research on suicide contagion among adults may be

warranted. It is possible that so far limited data on existing networks among adults,

rather than a lack of interest, may account for the focus of the contagion literature on

media and youth suicide.

Our paper also contributes to the broader empirical literature on determinants of sui-

cide. There is no monocausal explanation for suicide. Scholars in different academic

disciplines focus on different explanation, and offer theories within their domain. Medical

specialists consider suicide to be the result of depression and other psychiatric disorders

(Mann et al., 2005). In this line of reasoning, suicide is an irrational act resulting from

mental illness. In strak contrast to this view, economists typically model suicide as a

forward-looking utility-maximizing behavior (Hamermesh and Soss, 1974; Cutler et al.,

2001; Becker and Posner, 2004). There is indeed robust empirical evidence that suicide

rates respond to economic circumstances, illness, family disruption and other variables

comparatively higher at about 9. Overall, however, workplace exposure is more important than the family
domain because individuals are more often exposed to suicides of coworkers than of family members.

2The risk of suicide increased by 13% in the period following media coverage of a celebrity’s death by
suicide. When the method of suicide used by the celebrity was reported, there was an associated 30%
increase in deaths by the same method (Niederkrotenthaler et al., 2020).

3A related strand of literature studies suicidal ideation among teenagers (see, for instance, Wang,
2016).
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that affect the utility from living (Chen et al., 2010).4 Campaniello et al. (2017) identify

a similar behavioral mechanism among inmates in Italian prisons, demonstrating that

suicide decisions are influenced by inmates’ expectations regarding the length of their

sentences. The influence of life circumstances on suicide decisions is also explored in the

“deaths of despair” literature (Case and Deaton, 2015, 2017, 2020). This body of work at-

tributes the rising midlife mortality rates in the United States—driven by drug overdoses,

alcohol-related deaths, and suicides— to deteriorating economic conditions, particularly

among less-educated, middle-aged white Americans.5 Sociological explanations of suicide

are heavily influenced by the work of Durkheim, who argues that the causes must be

sought in the relationship of the individual to society. He suggests that suicide is in-

versely related to the degree of social cohesion and provides some supporting descriptive

statistics.6

Finally, our results contribute to the literature on peer effects. Existing research

demonstrates that peers matter for a number of health-related behaviors (Montgomery

et al., 2020), such as alcohol consumption (Kremer and Levy, 2008), smoking (Alexander

et al., 2001) and overweight (Trogdon et al., 2008). Our findings highlight an additional

dimension of health-related behavior where peer effects warrant further consideration.

The remainder of this paper is organized as follows. Section 2 presents our data

sources. Section 3 discusses several stylized facts about suicide in Austria, which are

also observed in many other countries. Section 4 outlines our research design. First,

we explain the matching process for deceased and non-deceased workers, which naturally

defines our sample of exposed and non-exposed co-workers. Second, we demonstrate that

matched exposed and non-exposed workers exhibit similar trends in health and labor

market outcomes prior to the event. Third, we describe our estimation models for assessing

the spillover effects of a workplace suicide. Section 5 presents our estimation results. First,

we provide baseline estimates for the overall sample. Second, we conduct placebo checks.

Third, we examine treatment effect heterogeneity across several dimensions. Section 6

concludes the paper.

2 Data sources

We combine two sources of administrative data: First, we use the Austrian Death Register.

This covers the universe of deaths since 1980. It provides information on the cause of death

based on the International Classification of Diseases (ICD) and whether an autopsy was

4For instance, Ruhm (2000) shows that US suicide rates are, in contrast to total mortality, counter-
cyclical. A one percentage point increase in state unemployment rates is associated with an increase in
suicides by 1.3 percent.

5Ruhm (2022, 2024) offers a critical assessment of the “deaths of despair” hypothesis, challenging its
strong causal implications.

6Becker and Woessmann (2018) identify social cohesion as an important mechanism by which Protes-
tants have higher suicide rates than Catholics.
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performed. In the case of a suicide, information on the method of suicide is also included.

The registry also includes basic socioeconomic information, such as sex, age, marital

status, citizenship, and religious denomination.

The reliability and validity of suicide data from the Austrian Death Register are high

by international standards. Regular training and standardized procedures for recording

the cause of death according to ICD by physicians and Statistics Austria contribute to the

reliability of the data over time. While the specificity (probability that a certified suicide

was actually a suicide) can be assumed to be close to 100%, the sensitivity (proportion

of correctly classified suicides out of all possible suicides) is certainly lower (Rockett and

Thomas, 1999).7 There are no reliable statistics on suicide attempts, as they are often

not recognized or documented as such (BMSGPK, 2024).

Second, we use the Austrian Social Security Database (ASSD). These data are ad-

ministrative records to verify pension claims and are structured as a matched employer-

employee dataset. For each private-sector employee, we can observe daily data on his or

her workplace and co-workers. We also observe socio-economic characteristics, such as

age, education, broad occupation, experience, tenure, and earnings, the latter provided

per year and per employer. We can also construct firm-level variables such as firm size

(growth). The limitations of the data are the top-coded wages and the lack of information

on working hours (Zweimüller et al., 2009). While the ASSD records the date of death,

it does not specify the cause of death.

To address this, we match individuals who died between 1980 and 2010 in the Austrian

Death Register with the ASSD. Since no administrative identifier is available, the match-

ing relies on a combination of sex, birth date, marriage date (if applicable), and death

date. These variables enable a unique match for 1,696,724 individuals, which account

for approximately 67% of individuals in the Austrian Death Register. Non-matched indi-

viduals in the ASSD (column 3) either have never been employed or cannot be uniquely

identified. The match rate is higher for younger birth cohorts, which can be attributed

to their smaller cohort sizes. Consequently, younger cohorts, whose deaths occurred on

average in more recent years, are overrepresented in our matched sample (see Appendix

Table A.1).

3 Facts about suicide in Austria

In this section we present some basic facts about suicide using data from the Austrian

Death Register. This is helpful in setting the stage for our later analysis. Most of the

7Autopsies are an important contributor to the quality of cause-of-death statistics. In Austria, they
have declined from 34.7% in 1984 to 19.6% in 2007. This reflects the international trend away from
autopsies. Nevertheless, the Austrian autopsy rate is still among the highest in Europe (Kapusta et al.,
2011). Appendix Table A.2 shows, based on individual-level data from the Austrian Death Register, that
there is a small negative correlation between suicide (as final cause of death) and autopsy.
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patterns described below are not unique to Austria. They can also be observed in other

high-income countries.

Figure 1: Leading cause of death for selected age groups, 1970-2010

Rank  10-14  15-24  25-34  35-44 45-54  55-64 All Ages

1
Injuries and 

Poisoning (1.589)

Injuries and 
Poisoning 
(20.624)

Injuries and 
Poisoning 
(14.013)

Malignant 
Neoplasms 

(16.175)

Malignant 
Neoplasms 

(51.618)

Malignant 
Neoplasms 
(115.583)

Diseases of the 
Circulatory 

System 
(1.759.050)

2
Malignant 

Neoplasms (564) Suicide (5.974) Suicide (8.057)
Injuries and 
Poisoning 
(13.226)

Diseases of the 
Circulatory 

System (40.022)

Diseases of the 
Circulatory 

System (106.244)

Malignant 
Neoplasms 
(783.918)

3
Diseases of the 
Nervous System  

(327)

Malignant 
Neoplasms 

(2.145)

Malignant 
Neoplasms 

(4.921)

Diseases of the 
Circulatory 

System (12.913)

Diseases of the 
Digestive System 

(18.080)

Diseases of the 
Digestive System 

(28.319)

Diseases of the 
Respiratory 

System (187.861)

4

Congenital 
Malformations, 
Deformities and 

Chromosomal 
Anomalies (200)

Diseases of the 
Circulatory 

System (1.438)

Diseases of the 
Circulatory 

System (3.657)
Suicide (9.878)

Injuries and 
Poisoning 
(14.116)

Injuries and 
Poisoning 
(14.210)

Diseases of the 
Digestive System 

(178.151)

5
Diseases of the 

Circulatory 
System (194)

Diseases of the 
Nervous System  

(1.164)

Diseases of the 
Digestive System 

(1.736)

Diseases of the 
Digestive System 

(7.421)
Suicide (10.798)

Diseases of the 
Respiratory 

System (11.072)

Injuries and 
Poisoning 
(168.185)

6 Suicide (164)
Mental Diseases 

(888)
Mental Diseases 

(1.216)
Mental Diseases 

(1.759)

Diseases of the 
Respiratory 

System (4.166)
Suicide (9.388)

Endocrine, 
Nutritional & 

Metabolic 
Diseases (86.635)

7
Diseases of the 

Respiratory 
System (163)

Diseases of the 
Respiratory 

System (645)

Diseases of the 
Nervous System  

(1.082)

Diseases of the 
Respiratory 

System (1.693)

Endocrine, 
Nutritional and 

Metabolic 
Diseases (2.867)

Endocrine, 
Nutritional and 

Metabolic 
Diseases (7.977)

Suicide (70.465)

8
Endocrine, 

Nutritional and 
Metabolic 

Diseases (86)

Congenital 
Malformations, 
Deformities and 

Chromosomal 
Anomalies (466)

Infectious and 
Parasitic Diseases 

(802)

Diseases of the 
Nervous System  

(1.622)

Diseases of the 
Nervous System  

(2.616)

Diseases of the 
Nervous System  

(4.373)

Diseases of the 
Nervous System  

(54.095)

Notes: Calculations are based on the Austrian Death Register.

Suicide occurs across the lifespan. For younger people, who generally have a lower

risk of death, suicide is a leading cause of death (see Figure 1). It is the second leading

cause of death for those aged 15-34, and the fourth leading cause of death for those aged

34-44. It is at least the seventh leading cause of death in all other age groups. Panel (a)

of Figure 2 shows suicide rates by sex and age, based on data for the period from 1970 to

2010. Two important patterns emerge. First, as in every region of the world, we observe

a consistently higher rate of suicide among men than among women. Second, suicide is

more relevant to older people in absolute terms. For both sexes, we observe most cases

among those aged 75 and over.

Panel (b) of Figure 2 shows suicide rates by sex over time. In each year, male suicides

outnumber female suicides. For men, suicides had increased between 1970 and 1984. In

the year 1984 we observe a turning point. Since then, we observe a decreasing trend, which

coincides with the introduction of media guidelines for suicide reporting. For women, we

also observe a turning point around the same time. Their rate has been stable and

declining since about 1984.8 Panels (c) and (d) of Figure 2 show sex-specific suicide rates

by age over time. We see that the increasing trend in overall male suicide rates between

8Whether the introduction caused the decline is an interesting question, but beyond the scope of this
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1970 and 1984, was predominantly driven by those aged 75 and over, and those aged

25-44. Since the late 1980s, we see a declining trend across all age groups. The same

holds true for female suicide rates.

In terms of method of suicide, the majority of cases are by suffocation. Among men,

this method accounted for about half of the cases between 1970 and 2010. For women, the

proportion is about one-third. There is a gender difference in the second most common

method. Men use more firearms (about 20 percent of all male cases), while women

use more poisoning (about 25 percent of all female cases). The other most common

methods are jumping and drowning. With the exception of a decline in poisoning since

the mid-1980s, the distribution of suicide methods is fairly stable over time (see Appendix

Figure A.2).

4 Research design

For our estimation, we new to draw samples of two types of workers. The first type

has experienced the suicide of a co-worker (“exposed worker”). The second type has

not experienced this event (“non-exposed worker”). Apart from this difference, these

two types of workers should be indistinguishable. Put differently, we need to obtain a

matched sample in which the event “suicide of a co-worker” is exogenous. To construct

this sample, we start with the co-worker who has actually committed suicide (“deceased

worker”), and match each of these observations with an observationally identical worker

who did not committed suicide (“non-deceased worker”). Once we have matched these

pairs, we can naturally use their co-workers at the time of the event as exposed and non-

exposed workers. Co-workers who left the firm before shortly before the event are used

for a placebo test (see Section 5.2).

In the remainder of this section, we first describe this multistage matching procedure

in more detail. We then present our estimation strategies applied to this sample. Finally,

we present evidence that exposed and non-exposed workers share common pre-trends in

key labor market and health outcomes.

4.1 Matching of deceased and non-deceased workers

In a first step, we identify all individuals aged 15 to 65 who committed suicide between

1980 and 2010 in the Austrian Death Register. We then match these individuals to the

Austrian Social Security Database. From this sample, we exclude individuals who were

not employed at the time of death, who were not employed 4 years prior to the death

date, who were employed in very large firms (> 1,000), and who had a long-term sickness

paper. For a simple time-series analysis see Niederkrotenthaler and Sonneck (2007). It is worth noting
that Austria introduced selective serotonin reuptake inhibitors (SSRIs) in 1985. These antidepressants
have been linked to a reduction in suicide rates (Ludwig et al., 2009).
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Figure 2: Suicide rates in Austria
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(b) Suicide rates by sex, 1970-2010
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(c) Male suicide rates by age, 1970-2010
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(d) Female suicide rates by age, 1970-2010

Notes: Calculations are based on the Austrian Death Register. Suicide rates are defined as the number of
persons who died by suicide per 100,000 population. The sex- and age-specific population for the years
1972 to 1980 is based on a linear interpolation between the years 1971 and 1981. Panel (a) is based on
the population 10 year and older. Panel (b) is based on data from 1970 to 2010. Bars on the left are for
men. Bars on the right are for women. Note that panels (c) and (d) have differently scaled vertical axes.
Appendix Figure A.1 provides the figures in Panel (b) by decade.

spell in the year prior to death. We introduce these restrictions to obtain a sample of

workers consistent with our research question and design. We are then left with 1,259

deceased workers (see first column in Table 1). The majority of this group are men (about

84 percent) and the average age is 36 years. In terms of socio-economic characteristics,

the average worker has a medium education and is employed in a blue collar job (about

66 percent).

In our second step, we identify all worker-firm pairs which did not experience a suicide.

For each quarter, we sample a comparable non-deceased worker from the set of worker-

firm pairs in firms which did not experience a suicide in a given quarter q. This given

quarter determines the respective placebo event date. As in the case of the deceased

workers, we disregard observations based on age, firm-size, employment and long sick
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leave restrictions. For the remaining non-deceased worker, we obtain their labor market

outcomes up to 4 years prior to the placebo event date.

In our third step, we follow a matching procedure similar as Jäger and Heining (2019).

For each worker in the treatment group and event time q, we sample worker-firm pairs

from the control group with the same sex, age, education and earnings percentile four

years prior to death, as well as same firm-size percentile four years prior to death. If

multiple control individuals can be found, we do the following. We obtain a propensity

score for each worker based on a linear regression using covariates measured four years

prior to the (placebo) event.9 We then use the control individuals with the propensity

score closest to the treated individual. The second column in Table 1 describes our 1,259

matched non-deceased workers.10 As expected, these workers have exactly the same means

for the matched variables as the deceased workers. But also for the non-matched variables

we find very comparable means.

4.2 Exposed and non-exposed co-workers

For each worker-firm pair in the deceased and the non-deceased group, we determine

all co-workers in the same firm at the (placebo) event date t. We refer to these as the

sample of exposed and non-exposed workers, respectively. These two groups of co-workers

constitute our main estimation sample. For each worker in this sample, we capture their

past and future labor market outcomes. We also determine whether the worker died until

the end of our observation period and the cause of death.

Columns three and four in Table 1 describe our sample of exposed and non-exposed

workers, which constitutes our estimation sample. In total, we have 151,373 workers ex-

posed to a co-worker’s suicide, and 171,830 workers who were not exposed. Although we

do not include any workers from these groups in our initial matching process, the charac-

teristics of workers exposed to a co-worker’s suicide are very similar to those of workers

who were not exposed in the past. The same holds true for firm-level characteristics such

as sector, size, and average wage (see Table 2).

4.3 Pre-trends in important labor market and health outcomes

Given that suicide is an absorbing state, it is impossible to check whether our matched

exposed and non-exposed workers follow the same trend in the outcome variable before

the event. However, we can perform an alternative assessment, based on important labor

market and health outcomes, such as days employed, log daily wages, and long-term

sickness spells. Small and insignificant differences prior to the actual exposure suggest an

9The covariates are sex, age, age-squared, education, daily wage and firm tenure in t−4, firm’s size
and mean wage in t−4, and NACE-08 1-digit industry dummies.

10Approximately 85% of the deceased workers were employed by distinct firms. In the uncommon
instances where a firm was subject to multiple treatments, we treat these firms as separate observations.
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Table 1: Balancing checks of individual characteristics

“Matched” “Non-matched”

Non- Non-
Deceased deceased Exposed Exposed

Outcome
Suicide 1.000 0.000‡ 0.0013 0.0010

Matching variables
Age 35.48 35.48 35.82 35.84

(9.43) (9.43) (10.96) (10.99)
Female 16.36 16.36 33.41 37.19
High education 10.33 10.33 23.15 21.86
Medium education 52.10 52.10 45.27 43.54

Non-matched covariates
Tenure in firm (quarters)† 19.48 22.73 19.99 19.80

(21.30) (21.19) (21.64) (21.34)
Any long-term sickness spell† 0.00‡ 0.00‡ 7.46 6.89
Long-term sickness days† 0.00‡ 0.00‡ 2.93 2.78

(17.68) (17.54)
Blue collar worker† 66.32 60.84 54.36 51.91
Daily wage (in Euros)† 84.94 83.12 86.09 83.21

(62.16) (32.48) (34.27) (32.72)

Individuals 1,259 1,259 151,373 171,830

Notes: The first two columns show summary statistics of individual background characteristics of indi-
viduals who died by suicides (deceased) and the matched control individuals (non-deceased) respectively.
Columns four and five show summary background information for individuals exposed to the suicide of a
co-worker and controls (non-exposed) respectively. All variables are measured on year prior to treatment.
To obtain non-deceased control individuals, for each quarter q a deceased worker, a non-deceased worker
firm pair with the same sex, age, education, earnings percentile, and firm-size percentile as the deceased
worker, measured four years prior to the death date is matched. In case multiple control matches are
available, first a propensity score from a linear model, accounting for sex, age, age-squared, education,
daily wage, firm tenure, as well as firm size, firm mean wage, and NACE-08 1-digit industry dummies
measured four years prior, is obtained. Then, the control individuals with the closest propensity score
to the deceased is selected. Exposed (non-exposed) individuals are then all co-workers of a deceases
(non-deceased) worker at the respective firm. † These variables are not included in the matching proce-
dure. ‡ These means are zero by sample construction.

absence of differential trends in labor and health outcomes that could otherwise explain

post-treatment differences unrelated to the event itself. They would also give reassurance

that there was little anticipation of the exposure.

To assess whether labor market and health outcomes differed between exposed and

non-exposed individuals already prior to exposure, we estimate an event-study specifica-
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Table 2: Balancing checks of firm characteristics

Firms of

Deceased & Non-deceased &
exposed workers non-exposed workers

Matching variables
Sector
Production 28.99 29.39
Construction 14.46 14.61
Service 16.60 16.76
Others 39.95 39.24

Non-matched covariates
Total number of employees† 172.93 193.70

(228.89) (231.35)
Firm mean wage (in Euros)† 63.13 64.21

(22.49) (22.40)
Firm age (in years)† 17.83 19.11

(9.92) (9.81)

Firms 1,259 1,259

Notes: The table shows firms’ summary statistics of deceased/exposed individual in the first column and
non-deceased/non-exposed individuals in the second column; see also notes to Table 1. All variables are
measured on year prior to the (placebo) event date. † These variables are not included in the matching
procedure.

tion on our matched sample of exposed and non-exposed workers.

yi,r = αi +
5∑

r=−4
r ̸=−1

βr · 1(r = t− s) +
5∑

r=−4
r ̸=−1

δr · 1(r = t− s) · Si + ui,r (1)

Here, Si is a binary indicator, taking a value of one if an individual i was exposed to a

suicide and yi,r denotes the outcome of the worker in year r = t− s, relative to the base

year s. We also include worker fixed effects and leads and lags around the even time 1(r =

t − s).11 The coefficients of interest are δr. Notice that our matching approach directly

accounts for potential problems with heterogeneous treatment effects in difference-in-

difference and event study settings (de Chaisemartin and D’Haultfoeuille, 2020; Callaway

and Sant’Anna, 2021; Sun and Abraham, 2021).

11We consider individuals sampled at different years and different firms as different workers, similar
as in Jäger and Heining (2019). For example, if an individual i was sampled in 1995 in firm A and in
2001 in firm B, we include two separate fixed effects in our estimation. In that sense, αi accounts for
unobserved heterogeneity across workers within the same firm. Notice that we do not include calendar
time fixed effects, as calendar time is balanced between the exposed and non-exposed group through our
matching procedure. Including calendar time effects leaves the point estimates unchanged and has only
minor effects on the estimated standard errors.
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When investigating the impact on long-term sick leaves, we also include tenure at the

current firm as well as firm size dummies in Equation (1). These additional covariates

account for the fact that eligibility for and duration of sick leave benefits in Austria depend

primarily on the size of the employer and worker’s tenure at the current firm.12 In general,

none of our event study estimates are sensitive to the inclusion of covariates.

Figure 3 plots the coefficients δs from our event-study. We do not find evidence

that exposed workers differ in important labor market and health outcomes from non-

exposed workers prior to a co-workers suicide. Panel (a) and (b) of Figure 3 show that

exposed workers had similar employment and waged trends prior to the exposure. There

is also no evidence that exposed workers are more likely to enter long-term sick leave

spells (panel c) or that they have sick leave spells, if they do enter long term sick leave

(panel d). Overall, the results in this section show that exposed and non-exposed workers

had similar labor market trajectories before the treatment.13 The same holds for firm

characteristics. Appendix Figure A.6 shows that firms of exposed workers followed the

same trends as those of non-exposed workers prior to the suicide event, in key dimensions

such as employment size and pay structure.

It is important to notice that we do not assume that health and labor market outcomes

after treatment are unaffected by the exposure to a co-worker’s suicide. For example,

being exposed to a co-worker’s suicide may lower mental health, which can lead to worse

labor market outcomes after the exposure. Such an observation does not invalidate our

research design. We find that wages of exposed workers decrease relative to non-exposed

ones after exposure to a co-worker’s suicide.

4.4 Estimation strategies

We employ three different estimation models, each designed to capture different dynamics

to fully capture the spillover effects of workplace suicides. First, we use a standard linear

probability model that captures the cumulative treatment effect over our entire time

horizon of 20 years. Next, we relax the assumption of time-invariant linear effects and

employ a nonparametric model to estimate the dynamic cumulative treatment effect.

Finally, we use a period-by-period specification to identify time-varying hazard ratios.

12In Austria, sick workers receive their full salary for a pre-defined period of time from the employer
only. After this period, firms only need to pay a share of the salary and the remainder is topped up by
public sickness benefits, in which case we observe the long-term sickness spell in our data. The exact
duration depends on various factors, mainly on the size of the employer and tenure at the current firm,
see Halla et al. (2015) for a detailed explanation.

13Our results do not crucially depend on including workers with sick leaves. Excluding all individuals
with a sick leave spell in the year prior to (non-) exposure gives virtually identical results.
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Figure 3: Impact of exposure to co-worker suicide on labor market outcomes: Event-
study results
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(b) Log wages
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(c) Long sick leave (0/1)
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(d) Long sick leave days

Notes: The figure plots the estimated coefficients δr from the event-study specification in Equation 1.
Vertical lines show 95% confidence intervals, obtained from standard errors clustered at the firm level.
Panel (a) and (b) use yearly employment days and log daily wages as outcome respectively. Panel (c)
uses a binary indicator whether the individual had a long-term sick leave spell in a given year. Panel (d)
plot the estimated coefficients when using the total long-term sick leave days as outcome. The exposed
sample includes all workers aged 15 to 65 who met the following criteria: they were employed at the
time of the co-worker’s death, were employed four years prior to the death date, worked in firms with no
more than 1,000 employees, had no long-term sickness spells in the year preceding the death, and were
exposed to the suicide of a co-worker (treated group). This sample comprises a total of 151,373 workers.
The non-exposed group consists of matched workers with comparable characteristics who were employed
in similar firms but were not exposed to a coworker’s suicide (control group); totaling 171,830 workers.
See Section 4 for details on the exact matching procedure.

4.4.1 Cumulative treatment effect based on linear model

Our first approach is the standard linear probability model. Our outcome variable is Di,

a binary indicator that takes a value of one if an individual i has died by suicide by the

end of our observation period, and zero otherwise. Similarly, our treatment variable Si is

defined as a binary indicator that takes a value of one if an individual i was exposed to a

suicide by a co-worker, and zero otherwise. In our estimation model

Di = α + γSi + βx′
i + ϵi, (2)
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we include a vector of covariates xi which accounts for individual and firm characteristics.

To control for workers’ socio-economic background we include age, age squared, gender,

education, occupation, as well as the wage and tenure at the relevant firm. All these

variables are measured at baseline. To capture workers’ health we also include a long-

term sickness indicator.14 Firm characteristics include firm size, average wage within the

firm, firm age as well as a set of sector dummies. In addition, we include event year fixed

effects in all our regressions.

Under the assumption that, after controlling for individual and firm characteristics,

there are no systematic differences between the matched exposed and non-exposed in-

dividuals, the so-called conditional independence assumption (CIA), the parameter γ in

Equation (2) captures the causal cumulative spillover effects of exposure to a co-worker’s

suicide. Although the CIA is not directly testable, it is likely to hold in our setting. As

shown in the previous section, we find no significant difference in key outcomes between

the matched exposed and non-exposed groups, either in terms of personal characteristics

or firm variables. More reassuringly, even when we look at outcomes not included in our

matching procedure, such as tenure and wages, we still observe balance. Our pre-trend

estimates further suggest that individuals exposed to suicides are unlikely to follow a dif-

ferent career path than those not exposed to such an event before the actual exposure.

Therefore, it is unlikely that unobserved shocks, such as to individuals’ labor market

careers, can explain our results.

4.4.2 Cumulative treatment effect based on nonparametric model

Our linear model in equation (2) informs us about the cumulative and time-aggregated

effects of suicide spillover. However, for the design of suicide prevention strategies, it

may be important to identify specific sensitive time periods. To capture such potential

dynamic effects, we also consider a nonparametric model which provides estimates of the

cumulative treatment effects at different points in time (relative to the event time).

To define our nonparametric model, we introduce some additional notation. Let

Deathi the time of death (or censoring) of an individual i. Censoring occurs if we do

not observe a suicide by the end of our observation period. The starting point for esti-

mating the dynamic effects are propensity score weighted hazard rates

hS
tj
=

∑
i:Deathi=tj

ωi,kDi,k∑
i:Deathi≥tj

ωi,kDi,k

. (3)

14Our results are identical when excluding the sick leave dummy from our models or when excluding
all individuals with a sick leave spell in the year prior to (non-) exposure.
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The weights ω are defined as,

ω =
S

π(X)
+

(1− S)

1− π(X)
,

where π = P (S = 1) and π(X) = P (S = 1|X) are the propensity scores, which we

estimate by means of a logistic regression, including the same set of covariates as in our

linear probability model.

We can use the estimates of hS=s
tj

to construct time-varying cumulative treatment

effects (Browning and Heinesen, 2012; Sant’Anna, 2016; Schmidpeter, 2024). In a first

step, we obtain the propensity-score weighted Kaplan-Meier Estimator

δSt =
∏
tj≤t

(
1− hS

tj

)
. (4)

We then use the estimates of δt to obtain the main treatment effect as the difference of

the weighted Kaplan-Meier estimates between the non-exposed and exposed groups,

γWKME
t = δ0t − δ1t , (5)

where γWKME
t reflects the risk difference of dying by suicide between the exposed and

non-exposed group. A positive effect therefore indicates that exposure to a co-worker’s

suicide increases the own risk of dying by suicide. We also report period-by-period hazard

ratios

Rp =
h1
p

h0
p

(6)

where we pool different time periods together to ensure stable estimates. We make this

explicit by using the subscript p instead of t. Since death by suicide is a relatively rare

event, this pooling is necessary to prevent periodically small or large hazard rates to

influences the estimated spillover effects. In practice, we do so using estimated hazard

rates aggregated over one and two years respectively.

Our estimates of γWKME
t capture at each elapsed time t the difference in the cumulative

suicide spillover effect under the CIA. Likewise, under the CIA, Rp gives the relative

suicide spillover effect at a specific point in time p.15 The advantage of γWKME
t over the

total cumulative effect γ is that we are able to capture any possible underlying dynamics

without imposing strong restrictions on how the treatment effect evolves over time. This

is particularly important in settings, such as in ours, where one does not have a strong

prior about treatment effect dynamics.

15For both our dynamic effects, we also need to assume that there is no selective drop out from our
sample. Since our analysis is based on administrative data and every person is followed until death, this
is not of a concern in our analysis.
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Expressing the effect of interest as in Equation (5) also avoids difficulties in interpret-

ing the treatment effect, for example, compared to hazard ratios. While hazard ratios,

as express in Equation (6) are very popular in applied work and have an intuitive inter-

pretation as reflecting relative risks, they can also suffer from a “built-in” selection bias,

even under initially perfect randomization (Hernán, 2010; Schmidpeter, 2024). The chal-

lenges of hazard ratios arises from the inclusion of individuals at time p who have not yet

experienced the event until that time for calculation. If the treatment negatively inter-

acts with unobserved factors, such as initial health conditions, this can lead to a negative

dynamic selection over time, even when the share of individuals with such unobserved

health problems is balanced at baseline. Consequently, the proportion of individuals with

unobserved health problems in the treatment group decreases initially faster relative to

the share in the control group. But this implies that more individuals with unobserved

problems remain in the control group over a longer time period, leading to dynamic se-

lection. Therefore, estimated hazard ratios could decrease, not because there is not a

long-run impact of our treatment but because of selection.16

Despite these considerations and for comparability, we also report hazard ratios Rp.

The hazard ratios allow us to obtain a snapshot at a specific time period how exposure to

suicide affects individuals at a specific time period, keeping in mind the dynamic selection

issue. Overall, our three estimation approaches allow us to obtain a complete picture of

the possible spillover effects of suicide and their dynamics over time.

5 Estimation results

In this section, we begin by presenting our baseline estimates for the overall sample. Next,

we report the results of our placebo checks. First, we replicate our analysis for workers

who left the firm shortly before the suicide event. Second, we examine individuals who

were exposed to a co-worker’s fatal car accident. Finally, we explore treatment effect

heterogeneity across several dimensions.

5.1 Baseline estimates

Table 3 summarizes the cumulative treatment effect γ over the entire 20-year post-event

period, estimated using our linear model (see equation 2). We present three specifications:

in column (1), we include only year fixed effects; in column (2), we add individual-level

covariates; and in column (3), we further incorporate firm-level covariates. The individual-

level covariates include age, sex, education, occupation type (blue- vs. white-collar), wage,

16This argument is similar to the one often made in duration models, where one explicitly models
unobserved heterogeneity to account for selection (e.g. Abbring and Van den Berg, 2003; Frimmel et al.,
2022). Our approach, however, imposes less structure on the underlying heterogeneity and is therefore
more flexible.
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Table 3: Average treatment effect over 20 years

(1) (2) (3)

Exposed to 0.0004∗∗∗ 0.0004∗∗∗ 0.0004∗∗∗

co-worker’s suicide (0.001) (0.001) (0.0001)

% change 33.33 33.33 33.33

Individual-level covariates
Age (squared) No Yes Yes
Education No Yes Yes
Sex No Yes Yes
Tenure No Yes Yes
Wage No Yes Yes
Collar No Yes Yes
Long sick leaves No Yes Yes

Firm-level covariates
Sector No No Yes
Size No No Yes
Av. employee wage No No Yes
Av. employee age No No Yes

Year FE Yes Yes Yes

Mean of dep var 0.0012 0.0012 0.0012
Observations 323,203 323,203 323,203

Notes: The table shows the coefficient γ from Equation (2), the average effect of dying by suicide when
exposed to the suicide of a co-worker. Each column presents the results when a set of additional control
variables are added. The exposed sample includes all workers aged 15 to 65 who met the following
criteria: they were employed at the time of the co-worker’s death, were employed four years prior to
the death date, worked in firms with no more than 1,000 employees, had no long-term sickness spells
in the year preceding the death, and were exposed to the suicide of a co-worker (treated group). This
sample comprises a total of 151,373 workers. The non-exposed group consists of matched workers with
comparable characteristics who were employed in similar firms but were not exposed to a coworker’s
suicide (control group); totaling 171,830 workers. See Section 4 for details on the matching procedure,
and notes to Table 1 for details on the covariates.

and history of extended sick leave. Firm-level covariates include firm size, sector, average

employee wage, and average employee age. Across all specifications, we consistently find

that exposure to a co-worker’s suicide increases the cumulative likelihood of an individual’s

own suicide by 0.04 percentage points, equivalent to an increase of approximately 33

percent. The fact that adding covariates does not alter the estimated effect size supports

the notion that our research design provides exogenous variation in the treatment.

Figure 4 shows the cumulative treatment effect based on our nonparametric model

(see equation 5). This approach allows us to flexibly trace the dynamics of the treatment

effect over time. The plotted weighted Kaplan-Meier estimator, γWKME
t , captures the
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cumulative effect of exposure to a co-worker’s suicide on the probability of dying by

suicide at each elapsed time t. The slope of the estimated function is remarkably constant

over time. This suggests that the treatment effect is fairly stable over the entire 20-year

post-event period. This is confirmed by our estimation of period-by-period hazard ratios,

Rp (see equation 6). Appendix Figure A.3 presents two different specifications based on

one-year and two-year intervals. While the estimates show some variation across periods,

they generally support the idea of a relatively stable treatment effect over time. Therefore,

our parsimonious linear model likely captures the true dynamics with a high degree of

accuracy.

Figure 4: Impact of exposure to co-worker suicide on suffering from suicide: Weighted
Kaplan-Meier Estimates
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Notes: The figure plots the estimated coefficients ∆WKME
t from the weighted Kaplan-Meier Estimator

in Equation 5. The depicted effect shows the cumulative effect of being exposed to a co-worker’s suicide
on the probability of dying from suicide. Shaded areas correspond to 95% confidence intervals, obtained
from a non-parametric bootstrap with 1,000 replications. The exposed sample includes all workers aged
15 to 65 who met the following criteria: they were employed at the time of the co-worker’s death, were
employed four years prior to the death date, worked in firms with no more than 1,000 employees, had no
long-term sickness spells in the year preceding the death, and were exposed to the suicide of a co-worker
(treated group). This sample comprises a total of 151, 373 workers. The non-exposed group consists
of matched workers with comparable characteristics who were employed in similar firms but were not
exposed to a coworker’s suicide (control group); totaling 171,830 workers. See Section 4 for details on
the exact matching procedure.

Substantially, this estimation suggests that the emotional and psychological effects of

exposure to a co-worker’s suicide are not short-lived but instead persist over the long

term. Such exposure may lead to enduring emotional or cognitive changes that continue to

influence an individual’s behavior over time. One potential mechanism behind this finding

is the combination of a stressor later in life with an active memory of the past exposure.
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Psychiatrists argue that some suicides are impulsive acts triggered by stress from specific

events, such as financial difficulties, divorces, or harassment. It is possible that individuals

previously exposed to suicide may react differently when faced with a crisis later in life.

These individuals may be more likely to perceive suicide as a solution to their problems,

while those without such exposure may seek alternative coping mechanisms.

5.1.1 Predictive power of exposed suicide method

If one is exposed to a co-worker’s suicide, they likely learn something about the circum-

stances. One detail that may become common knowledge among co-workers is the suicide

method, and this information is documented in our data (see Appendix Figure A.2). We

use this information to compare suicide methods between initially deceased workers and

exposed workers who later died by suicide. Table 4 provides a contingency table showing

the joint relative frequencies for each method, with absolute marginal frequencies in the

8th column and row, respectively. With the exception of firearms, there is strong align-

ment across all suicide methods. Specifically, the relative frequencies in the diagonal cells

are consistently higher than those in the off-diagonal cells. Thus, exposed individuals who

also die by suicide are more likely to select the same suicide method as their deceased

co-worker.17

Figure 5 provides another way to illustrate this connection. The top dark blue bars

show the conditional probability that an exposed worker adopts a specific suicide method,

given that their initially deceased co-worker used the same method. These probabilities

correspond to the relative frequencies found in the diagonal cells of Table 4. In contrast,

the second and third bars represent the unconditional probabilities of each suicide method

for initially deceased and exposed workers, respectively. These unconditional probabilities

align with the marginal distributions of our contingency Table 4, reflecting the average

shares for each group. The clear difference between the conditional and unconditional

probabilities—where the conditional probabilities are consistently higher—highlights the

predictive power of the initially deceased co-worker’s suicide method. This observation

strongly supports a causal interpretation of our findings.

5.2 Placebo tests

We now conduct two placebo checks. First, we repeat our analysis for workers who left

the firm shortly before the suicide event (“early leavers”). These workers were exposed

to the same (or a very similar) firm environment but were not present during the suicide

event itself. A zero placebo effect would support our previous interpretation. We define

17The original literature on the “Werther effect”, which links media reporting on suicides to subsequent
suicide cases, also highlights a correlation between the methods used in the reported case and those in
the subsequent cases (Domaradzki, 2021).
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Table 4: Contingency table of suicide methods among initially deceased and exposed
workers

Suicide method of deceased worker

(1) (2) (3) (4) (5) (6) (7)

Pois Strang Fire- Drown
-oning -ulation Jump -arms Tools -ing Others Obs.

(1) Poisoning 77.46 7.14 14.29 5.00 16.67 0.00 13.79 67
(2) Strangulation 12.68 73.21 21.43 45.00 33.33 16.67 6.90 67
(3) Jump 0.00 3.57 50.00 10.00 0.00 0.00 6.90 13
(4) Firearms 8.45 12.50 14.29 25.00 0.00 16.67 0.00 21
(5) Tools 0.00 3.57 0.00 5.00 50.00 0.00 0.00 6
(6) Drowning 0.00 0.00 0.00 0.00 0.00 66.67 0.00 4
(7) Others 1.41 0.00 0.00 10.00 0.00 0.00 72.41 24

Observations 71 56 14 20 6 6 29

Notes: This contingency table presents suicide methods among initially deceased workers and those
exposed workers who later died by suicide. It displays the joint relative frequencies for each method, with
absolute marginal frequencies provided in the 8th column and row, respectively. The columns represent
the causes of suicide among initially deceased workers, while the rows indicate causes among exposed
workers. Bold entries highlight the highest value in each column.

the placebo exposed group as those employed at the treated firms, but left up to one year

before the exposure quarter, resulting in a sample of 20,524 placebo-exposed workers.

We also apply this approach to firms with non-deceased workers. The placebo non-

exposed group consists of workers who left a non-deceased firm up to one year prior to

the non-exposure quarter, yielding 24,685 placebo non-exposed workers. We then apply

the estimation analysis from above to this new sample. As expected, we find no effect for

these placebo-exposed workers. This result holds across both our linear model estimates

(see Table 5) and our nonparametric model (see Panel a of Figure 6).

Second, we repeat our analysis for workers whose co-worker died in a traffic accident.

Although a traffic accident is a tragic event, we do not expect it to influence an individual’s

own risk of suicide. Thus, observing no effect here would further support our previous

interpretation. We identify all cases of fatal traffic accidents (ICD-9 codes V800-V848)

classifying the co-workers of these deceased individuals as placebo-exposed. To create

a comparable placebo non-exposed group, we first match each deceased worker with a

non-deceased counterpart, then assign the co-workers of these non-deceased individuals

to the placebo non-exposed group, following the same algorithm as described in Section 4.

This approach results in a sample of 67,792 placebo-exposed workers (those with a co-

worker who died in a traffic accident) and 82,295 placebo non-exposed workers (with no

co-worker who died in a traffic accident). We then apply our estimation analysis to this
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Figure 5: Conditional and marginal distribution of suicide method among initially de-
ceased and exposed workers
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Notes: The top dark blue bars represent the conditional probabilities that an exposed worker adopts
a specific suicide method, given that their initially deceased co-worker used this same method. These
probabilities correspond to the relative frequencies in the diagonal cells of Table 4. The second and
third bars depict the unconditional probabilities of selecting each suicide method for initially deceased
and exposed workers, respectively. These values correspond to the two marginal distributions of our
contingency Table 4, representing the relative frequencies for each group.

new sample. For both our estimation approaches we find zero effects (see Table 5 and

Panel b of Figure 6).

In summary, both placebo tests support the causal interpretation of our estimates

discussed in Section 5.1

5.3 Treatment effect heterogeneity

Finally, we present three sets of tests to examine treatment heterogeneity. First, we

split the sample by the exposed workers’ sex, age, occupation, and joint tenure with

the deceased worker. Table 6 summarizes the estimated coefficients for these subsamples

based on our linear model. We observe positive treatment effects across all subsamples. In

terms of sex, the effects are statistically significant for males but not for females. Although

the percentage effect is larger for females, we conclude that the overall effect is primarily

driven by male workers. For age, the effects are mainly driven by younger workers (below
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Table 5: Placebo checks with “early leavers” and workers exposed to co-worker with
fatal traffic accident

(1) (2)

Early Traffic
leavers accidents

Placebo 0.0000 0.0001
treatment (0.0004) (0.0002)

% change 1.11 9.09

Individual-level covariates
Age (squared) Yes Yes
Education Yes Yes
Sex Yes Yes
Tenure Yes Yes
Wage Yes Yes
Collar Yes Yes
Long sick leaves Yes Yes

Firm-level covariates
Sector Yes Yes
Size Yes Yes
Av. employee wage Yes Yes
Av. employee age Yes Yes

Year FE Yes Yes

Mean of dep var 0.0018 0.0011
Observations 45,209 150,087

Notes: The table shows the coefficient γ from Equation (2), the average effect of dying by suicide from
the placebo regressions, either early leavers in Column (1) or when exposed to death by traffic accident
of a co-worker. The “early leaver” group includes only individuals who left the firm up to one year before
the placebo exposure (placebo non-exposure); in total 45,209 early leavers with individuals 20,524 in the
placebo exposed group and 24,685 observation in the placebo non-exposed workers. The construction
of the “traffic accidents” group follows the same sample construction steps as outlined in Section 4, but
uses as exposure to fatal traffic accident of the co-worker. This results in a total of 150,087 observations,
comprising 67,792 individuals in the placebo exposed group and 82,295 observations in the placebo non-
exposed group.

35 years of age), for whom the estimated treatment effect is both statistically significant

and larger in magnitude. With respect to occupation, we observe statistically significant

effects for both blue-collar and white-collar workers. However, since white-collar workers

have a lower baseline probability, the effect is larger when expressed as a percentage

change. Finally, we differentiate between individuals who worked with the deceased for

two years or less and those who worked with them for more than two years at the same

firm. One might speculate that a longer joint tenure with the deceased could result in
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Figure 6: Placebo checks with “early leavers” and exposure to co-worker with fatal
traffic accidents: Weighted Kaplan-Meier Estimates
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(b) Exposure to fatal traffic accident

Notes: The figure plots the estimated coefficients ∆WKME
t from the weighted Kaplan-Meier Estimator

in equation 5 for placebo treatment groups. The depicted effect shows the cumulative effect of being
exposed to a co-worker’s suicide on the probability of dying from suicide. Shaded areas correspond to
95% confidence intervals, obtained from a non-parametric bootstrap with 1,000 replications. Panel (a)
includes only individuals who left the firm up to one year before the exposure (non-exposure); in total
45,209 early leavers with individuals 20,524 in the placebo-exposed group and 24,685 observation in
the placebo-non exposed group. Panel (b) follows the same sample construction steps as outlined in
Section 4, but uses as exposure a fatal traffic accident of the co-worker. This results in a total of 150,087
observations, comprising 67,792 individuals in the placebo exposed group and 82,295 observations in the
placebo non-exposed group.

larger treatment effects. However, we observe statistically significant effects for both

tenure groups, with nearly identical relative effect sizes when expressed as percentage

changes. Figure 7 illustrates the estimated cumulative treatment effects for the splits by

sex and age, based on our nonparametric model. These results confirm our interpretation

that the effects are primarily driven by young male workers.
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Table 6: Heterogeneous average treatment effect over 20 years

Group of (non-)exposed workers included in sample

Sex/Gender Age Occupation type Joint tenure

Male Female Young Old Blue White Short Long
(< 35 yrs) (≥ 35 yrs) collar collar (≤ 2 yrs) (> 2 yrs)

Exposed to 0.0004∗∗ 0.0002 0.0006∗∗∗ 0.0001 0.0004∗∗ 0.0004∗∗ 0.0005∗∗ 0.0003∗∗

co-worker’s suicide (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)

% change 26.67 36.11 42.86 11.99 26.67 50.00 35.71 33.33

Individual-level covariates
Age (squared) Yes Yes Yes Yes Yes Yes Yes Yes
Education Yes Yes Yes Yes Yes Yes Yes Yes
Sex Yes Yes Yes Yes Yes Yes Yes Yes
Tenure Yes Yes Yes Yes Yes Yes Yes Yes
Wage Yes Yes Yes Yes Yes Yes Yes Yes
Collar Yes Yes Yes Yes No No No No
Long sick leaves Yes Yes Yes Yes Yes Yes Yes Yes

Firm-level covariates
Firm size Yes Yes Yes Yes Yes Yes Yes Yes
Av firm’s wage Yes Yes Yes Yes Yes Yes Yes Yes
Av firm’s age Yes Yes Yes Yes Yes Yes Yes Yes
Sector Yes Yes Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes Yes Yes

Mean of dep var 0.0015 0.0006 0.0014 0.0009 0.0015 0.0008 0.0014 0.0009
Observations 208,724 114,479 163,939 159,264 171,478 151,383 162,174 161,029

Notes: The table shows the coefficient γ from Equation (2), the average effect of dying by suicide when exposed to the suicide of a co-worker. Each column
corresponds to a different subgroup. Subgroups are categorized by sex/gender (first and second columns), age (third and fourth columns), occupation (fifth and
sixth columns), and the length of joint tenure with the deceased coworker at the firm. The short (long) joint tenure group comprises individuals who worked with
the deceased for two years or less (more than two years) at the same firm. See Section 4 and notes to Table 1 for details.
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Second, we test the hypothesis that exposed workers may respond more strongly (or exclu-

sively) to the suicide of a co-worker of the same type. We approximate this by the type of

their collar (blue vs. white). Specifically, we define “same-type exposure” as a suicide by

a co-worker of the same collar type, and replicate our analysis for this new exposure clas-

sification. Table 7 presents, for comparison, our baseline effect in the first column. The

second column shows the effect of collar-specific exposure. The third and fourth columns

display the results from the collar-specific exposure in the subsamples of blue-collar and

white-collar workers, respectively. A comparison of the estimated treatment effects across

collar types reveals that all the estimated effects are quite similar. This finding does

not support the idea that the type of deceased co-worker influences one’s own suicide

behavior. The equivalent nonparametric estimates (see Appendix Figure A.4) support

this conclusion.

Third, we investigate whether the impact of exposure to suicide varies by firm size.

One might hypothesize that smaller firms foster greater camaraderie, which could result in

heightened emotional involvement following exposure to a suicide. To test this hypothesis,

we re-estimate our model using sub-samples defined by firm size. Appendix Figure A.5

presents the estimated coefficients. The results suggest that the treatment effect remains

relatively constant across firm sizes. However, in the sub-sample of smaller firms (with

fewer employees), we cannot rule out that the lower statistical power may obscure potential

differences.

6 Conclusions

Suicide is a leading cause of death and a critical public health issue. While much research

has examined suicide contagion in media and youth settings, our study sheds light on

its occurrence in workplace environments. Using high-quality administrative data from

Austria, we demonstrate that exposure to a coworker’s suicide significantly increases an

individual’s suicide risk. Our event study approach compares approximately 150,000

workers exposed to a coworker’s suicide with a matched group exposed to a “placebo

suicide”. Importantly, we demonstrate that exposed and non-exposed workers exhibit

parallel trends in labor market and health outcomes before the event, as do their firms’

pre-event characteristics, such as size and growth.

We find a statistically significant positive effect of coworker suicide exposure on sub-

sequent suicide risk. Over a 20-year post-event period, the cumulative treatment effect

is an increase of 0.04 percentage points, or 33.3 percent. The exposed individuals who

also die by suicide are more likely to adopt the same suicide method as their deceased

coworker, providing strong evidence of a causal link.

To validate our findings, we conduct two placebo checks. First, we analyze workers

who left the firm shortly before the suicide event and find no effect on their suicide risk.
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Table 7: Heterogeneous average treatment effect over 20 years with collar-specific treat-
ment

(1) (2) (3) (4)

Baseline Only treated by deceased workers with same collar
(others cases excluded)

Collares Blue White
All pooled collar collar

Exposed to 0.0004∗∗∗ 0.0004∗∗ 0.0004∗ 0.0003
co-worker’s suicide (0.0001) (0.0002) (0.0002) (0.0002)

% change 33.33 30.77 28.57 37.50

Individual-level covariates
Age (squared) Yes Yes Yes Yes
Education, Sex Yes Yes Yes Yes
Tenure Yes Yes Yes Yes
Wage Yes Yes Yes Yes
Collar Yes Yes No No
Long sick leaves Yes Yes Yes Yes

Firm-level covariates
Firm size Yes Yes Yes Yes
Av. firm’s wage Yes Yes Yes Yes
Av. firm’s age Yes Yes Yes Yes
Sector Yes Yes Yes Yes
Location FE. Yes Yes Yes Yes

Year FE Yes Yes Yes Yes

Mean of dep var 0.0012 0.0013 0.0016 0.0008
No. of observations 323,203 236,978 135,471 101,507

Notes: The table shows the coefficient γ from equation (2), the average effect of dying by suicide when
exposed to the suicide of a co-worker. Column (1) shows the baseline specification from Table 3. Col-
umn (2) shows the results when considering only deceased and exposed workers with the same collar.
Columns (3) and (4) do the same, but separately for blue and white collar workers respectively. See
Section 4 and notes to Table 1 for details.

Second, we examine individuals exposed to a coworker’s fatal car accident and again find

no effect on their suicidal behavior. These results underscore the specificity of suicide

contagion in workplace settings.

These findings underline the importance of extending mental health support programs

beyond the family to include workplace environments. Interventions such as peer coun-

seling, employee assistance programs, and targeted suicide prevention training could play

a crucial role in mitigating the risk of contagion after a workplace suicide. Further re-

search is needed to evaluate the effectiveness of such programs and to better understand

26



Figure 7: Heterogeneous impacts of exposure to co-worker suicide on suffering from
suicide: Weighted Kaplan-Meier Estimates
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Notes: The figure plots the estimated coefficients ∆WKME
t from the weighted Kaplan-Meier Estimator

in equation 5 for different subgroups. The depicted effect shows the cumulative effect of being exposed
to a co-worker’s suicide on the probability of dying from suicide. Shaded areas correspond to 95%
confidence intervals, obtained from a non-parametric bootstrap with 1,000 replications. Panels (a) and
(b) present results broken down by gender. Similarly, Panels (c) and (d) show results based on age groups,
distinguishing between younger workers (aged below 35) and older workers (aged 35 and above) at the
time of exposure.

the mechanisms of workplace suicide contagion. Qualitative studies could examine the

roles of shared grief, emotional proximity, and discussions surrounding the coworker’s

suicide in influencing exposed individuals. By addressing these gaps, future studies can

contribute to more effective strategies for reducing the public health burden of suicide in

both workplace and broader social contexts.
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Hvide, H. K. and P. Östberg (2015). Social Interaction at Work. Journal of Financial
Economics 117 (3), 628–652.
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Web appendix

This Web Appendix provides additional material discussed in the unpublished
manuscript “Werther at Work: Intra-firm Spillovers of Suicides” by Martin
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Figure A.1: Sex and age-specific suicide rates by decades
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(d) 2000s

Notes: Calculations are based on the Austrian Death Register. Suicide rates are defined as the number of
persons who died by suicide per 100,000 population. The sex- and age-specific population for the years
1972 to 1980 is based on a linear interpolation between the years 1971 and 1981. Panel (a) to Panel (d)
show the sex- and age-specific suicide rates by decade. In each case, the bars on the left are for men and
the bars on the right are for women.
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Figure A.2: Distribution of suicide method, by sex
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Notes: Calculations are based on the Austrian Death Register.
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Table A.1: Matching between Austrian Death Register (ADR) and Austrian Social
Security Database (ASSD)

(1) (2) (3) (4)

Match between Match between
ADR → ASSD ASSD → ADR

Match rate = 66.95% Match rate = 71.49%

Matched Non-Matched Matched Non-Matched

Age at death 75.77 71.84 76.46 77.91
(14.43) (19.56) (13.23) (10.79)

Year of Death 1996.60 1989.98 1996.62 1993.77
(8.14) (8.99) (8.13) (9.91)

Female 52.81 54.37 53.13 50.64
Austrian 98.20 96.26 98.83 95.93
Catholic 78.15 81.20

Individuals 1,696,724 837,753 1,672,255 666,884

Notes: The table provides summary statistics for individuals. The first two columns pertain to all cases
in the Austrian Death Register (ADR) from 1980 to 2010. Column (1) includes individuals successfully
matched between the death register and the Austrian Social Security Database (ASSD), with a match
rate of 66.95%. Column (2) covers individuals who could not be matched. These individuals were either
not employed or could not be uniquely identified due to the absence of a unique identifier. The next two
columns focus on all cases in the ASSD of individuals who died between 1980 and 2010. Column (3)
includes individuals successfully matched between the ASSD and the ADR, with a match rate of 71.49%.
Column (4) covers individuals who could not be matched. These individuals either emigrated from
Austria and died abroad or could not be uniquely identified due to the absence of a unique identifier.
† Notice that labor market outcomes are available for individuals in the ASSD only while reason of death
is only available from the death register. Note that earnings of individuals who are alive, but not observed
in the ASSD are recorded as zero. In case of that these individuals left Austria this assumption would
be incorrect and underestimated their true earnings.

Table A.2: Correlation between suicide as a finl cause of death and autopsy

(I) (II) (III) (IV)

Autopsy −0.019∗∗∗ −0.019∗∗∗ −0.019∗∗∗ −0.019∗∗∗

(0.000) (0.000) (0.000) (0.000)
Constant 0.065∗∗∗ 0.064∗∗∗ 0.058∗∗∗ 0.058∗∗∗

(0.006) (0.006) (0.006) (0.006)
Sex Yes Yes Yes Yes
Age at death Yes Yes Yes Yes
Year of death Yes Yes Yes Yes

No. of observations 1,921,736 1,921,736 1,921,736 1,921,736
Mean of outcome 0.021 0.021 0.021 0.021
R-squared 0.073 0.073 0.074 0.074

Notes: This table summarizes the results of a regression analysis using data
from the Austrian Death Register between 1984 and 2007. The estimation
method is OLS. The dependent variable is a binary indicator for suicide. The
independet variable of primary interest is a binary indicator for autopsy. Ro-
bust standard errors are shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Figure A.3: Impact of exposure to co-worker suicide on suffering from suicide: Period-
by-Period Hazard Rate
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Notes: The figure plots the estimated period-by-period hazard ratios in Equation 6. To ensure stable
estimates, different time periods are pooled together. Panel (a) shows the period-by-period hazard ratio
when pooling effects over 1 year intervals and Panel (b) for a 2 year interval.The exposed sample includes
all workers aged 15 to 65 who met the following criteria: they were employed at the time of the co-
worker’s death, were employed four years prior to the death date, worked in firms with no more than
1,000 employees, had no long-term sickness spells in the year preceding the death, and were exposed
to the suicide of a co-worker (treated group). This sample comprises a total of 151,373 workers. The
non-exposed group consists of matched workers with comparable characteristics who were employed in
similar firms but were not exposed to a coworker’s suicide (control group); totaling 171,830 workers. See
Section 4 for details on the exact matching procedure.
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Figure A.4: Collar-specific impacts of exposure to co-worker suicide on suffering from suicide: Weighted Kaplan-Meier Estimates
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(a) Baseline
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(b) Same Collar (pooled)
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(c) Blue Collar
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(d) White Collar

Notes: The figure plots the estimated coefficients ∆WKME
t from the weighted Kaplan-Meier Estimator inequation 5 when exposed to a co-worker’s suicide of the

same collar. The depicted effect shows the cumulative effect of being exposed to a co-worker’s suicide on the probability of dying from suicide. Shaded areas
correspond to 95% confidence intervals, obtained from a non-parametric bootstrap with 1,000 replications. Panel (a) shows the baseline estimates. Panel (b)
pools the collar estimates together. Likewise, results in Panel (c) and (d) are based on only blue collar and white collar workers respectively.
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Figure A.5: Impact of exposure to co-worker suicide on suffering from suicide: Effect
by firm-size
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Notes : The figure plots the estimated coefficients γ from separate regressions based on
equation 2, with the sample split by firm size using an interval length of 25. The blue
outer dashed lines represent 95% confidence intervals and the inner green dashed lines
90% confidence intervals.The exposed sample includes all workers aged 15 to 65 who met
the following criteria: they were employed at the time of the co-worker’s death, were
employed four years prior to the death date, worked in firms with no more than 1,000
employees, had no long-term sickness spells in the year preceding the death, and were
exposed to the suicide of a co-worker (treated group). This sample comprises a total of
151,373 workers. The non-exposed group consists of matched workers with comparable
characteristics who were employed in similar firms but were not exposed to a coworker’s
suicide (control group); totaling 171,830 workers. See Section 4 for details on the exact
matching procedure.

A.7



Figure A.6: Impact of exposure to co-worker suicide on firm outcomes: Firm-level event-
study results
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(a) Mean wages

Time to Exposure

D
iff

er
en

ce
s 

in
 M

ed
ia

n 
W

ag
e

−1.5

−1.0

−0.5

0.0

0.5

1.0

1.5

−4 −3 −2 −1 0 1 2 3 4 5

(b) Median wages
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(c) Firm size

Notes: The figure plots the estimated coefficients δr from an event-study specification similar to Equa-
tion 1, applied to firm-level outcomes. Vertical lines show 95% confidence intervals, obtained from
standard errors clustered at the firm level. Panel (a) and (b) use mean and median daily firm wages as
outcome, respectively. Panel (d) plot the estimated coefficients using firm size where the bottom and
top 5% ob observations are winsorized. The exposed sample of firms consists of all firms where at least
one worker aged 15 to 65 was exposed to a suicide of a co-worker (treated); in total 1,259 firms. The
non-exposed group of firms comprises a similar set of firms employing comparable workers, but who were
not exposed to a suicide (control); in total 1,259 firms. See Section 4 for details on the exact matching
procedure.
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