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Identifying measures with the highest potential to reduce suicides on 
Finnish railways 

Anne Silla 
VTT Technical Research Centre of Finland Ltd, P.O. Box 1000, 02044, VTT, Finland   

A R T I C L E  I N F O   
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A B S T R A C T   

The purpose of this study was to work systematically through all known measures for preventing railway suicides 
and to consider their suitability for the Finnish railway environment. The research method included a selection 
and grouping of measures, definition of assessment criteria, a literature review and compilation of assessment 
forms, and a workshop for experts in the field. We assessed 21 measures based on 12 specified criteria. Spe-
cifically, the aim of these criteria was to support the identification and structuring of the available information on 
each measure to be in easily exploitable format for railway stakeholders. The measures were listed in order of 
priority in three categories based on final assessments from the workshop. The measures categorised as top 
priority with the highest potential to reduce suicides on Finnish railways included training of railway personnel 
to identify suicidal people (also called Gatekeeper training), camera surveillance, detection systems (radar, 
movement sensors, etc.), collaboration between organisations, learning from international experience, cooper-
ation between railway organisations, police and fire and rescue services, and training of mental health providers. 
This prioritisation, together with the information included in the assessment forms and expert’s views related to 
each measure, support the Finnish railway stakeholders in selecting measures and defining implementation 
strategies to prevent railway suicides on Finnish railways. The insights of Finnish experts on the effectiveness and 
potential implementation of these different measures are valuable information also for railway stakeholders in 
other countries when selecting appropriate measures to prevent railway suicides. The results of this study sup-
port the safe and effective functioning of the railway system by adding knowledge that will help effectively 
prevent railway suicides and loss of life, delays to train traffic, and work-related stress and trauma to railway 
staff, rescue personnel and eyewitnesses.   

1. Introduction 

Most of the casualties on Finnish railways result from collisions be-
tween trains and people. Around 50 to 60 people are killed this way 
every year, a number that has remained fairly stable in recent years. 
Most of these collisions are suicides. (Finnish Transport and Communi-
cations Agency 2020). A similar trend can be observed from European 
statistics. Railway suicides and fatalities among unauthorised persons (i. 
e., railway trespassers who are in the railway area without the intent to 
use or maintain the railway system) constitute 91% of all fatalities 
occurring within the European railway system. Specifically, a total of 
2637 railway suicides occurred on railways in the EU in 2018, repre-
senting 75% of all railway fatalities. (European Union Agency for Rail-
ways, 2020). 

On average, around 800 persons per year died by suicide in Finland 
during the second decade of the 21st century (Official Statistics of 

Finland, 2020). Given that the first decade had an annual figure of 
around 1,000, this indicates a positive shift. Based on data from the 
Official Statistics of Finland (2020) and Silla et al. (2018), around 5% of 
all suicides in Finland during the period 2005–2014 occurred on rail-
ways. Even though railway suicides make up relatively few of all the 
suicides in Finland, they are costly to society—not only in terms of 
human life, but also because they cause significant primary and sec-
ondary delays to railway traffic and serious work-related stress and 
trauma to railway staff, rescue personnel and eyewitnesses (e.g., Ellis 
2015; Wildson 2008; Mishara 2007; Rådbo et al., 2005). They can be 
especially traumatic to engine drivers, who often see the victim alive and 
then dead (Bardon and Mishara 2015; Cothereau et al., 2004). A study 
by Tranah and Farmer (1994) of the London Underground found that 
roughly one-third of engine drivers suffered a severe psychological re-
action after experiencing a railway suicide. 

The characteristics of suicides on Finnish railways have been 
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investigated in two studies. Silla and Luoma (2012) analysed fatal 
train-pedestrian collisions during 2005–2009, later expanded by Silla 
et al. (2018) to cover the years 2005–2014. The latter showed that 
during this period, 582 persons were killed in a train-pedestrian collision 
and 87% (n = 509) of these fatalities were classified as suicides. The 
analysis also showed that e.g., i) most suicide victims were men (72%); 
ii) most suicide victims were aged 20–29 years (30%), the other big age 
groups being 30–39 (18%) and 50–59 years (17%); iii) most suicide 
victims were intoxicated with alcohol, medicines and/or drugs (65%); 
and iv) 23% of suicide victims (n = 119) were diagnosed as depressed 
either by a doctor or close family member(s). In addition to this, 74 
persons (15%) had (or had recently had) mental health problems often 
linked to depression. And finally, v) according to police records, 26% of 
suicide victims (n = 134) had made previous suicide attempts or had 
threatened to do so. 

Victims of railway suicides in Finland are on average younger than 
those who choose another method. Of all suicides involving persons 
aged under 30 in Finland in 2014, 18% occurred on railways (Silla et al., 
2018; Official Statistics of Finland 2020). In other age groups this share 
was 3–8%. 

In Finland, preventing railway suicides is challenging due to the 
substantial length of the railway network. Currently, 5926 km of railway 
lines are in use (Finnish Transport Infrastructure Agency, 2020), and 
unlike in some other countries, railways are not usually isolated from the 
surrounding areas by fencing. In general, railway suicides in Finland are 
concentrated in areas where the population density is high and train 
traffic is dense. However, only around a quarter of railway suicides 
occurred near railway stations or in their vicinity, the others being 
mostly on other sections of line. (Silla and Luoma, 2012). 

Measures aimed at preventing suicides on railways have been sur-
veyed and compiled through several international projects (e.g., 
RESTRAIL toolbox, 2018, Ryan et al., 2018; Gabree et al., 2014). At the 
time of our project, no measures aimed at directly preventing suicides on 
railways had been or were being implemented in Finland. However, 
some measures applicable to the prevention of train-person collisions 
were already in use. For example, some sections of railway line in 
Finland are fenced to prevent unauthorised access, for example during 
major railway infrastructure improvement projects. Fencing is mainly 
limited to station areas and, in urban environments, to places where 
many people live near the railway and have established walking routes 
close to or across it. Some station areas also have camera surveillance 
and are regularly patrolled. Traffic management can also impose re-
strictions or stop railway traffic altogether if there is a potentially 
dangerous situation due to an unauthorised person in the track area. 

The purpose of this study was to work systematically through all 
known measures identified in international studies for the prevention of 
railway suicides and consider their suitability for the Finnish railway 
environment. This study also developed assessment criteria, based on 
criteria available from earlier studies, to support the assessment of 
measures targeted to prevent railway suicides. Specifically, the aim of 
these criteria was to support the identification and structuring of the 
available information on each measure to be in easily exploitable format 
for railway stakeholders. The focus of this study was especially on 
identifying measures with the highest potential to reduce suicides on 
Finnish railways and to collect documented information and experts’ 
views related to each measure. The results of this study support the 
Finnish railway stakeholders in selecting measures and defining imple-
mentation strategies to prevent railway suicides on Finnish railways. 

2. Method 

The research method comprised a selection and grouping of mea-
sures, definition of assessment criteria, literature review and compila-
tion of assessment forms, and a workshop held for experts in the field. 

2.1. Selection and grouping of measures 

An assessment was made as comprehensively as possible of the 
measures identified in the EU project RESTRAIL (RESTRAIL toolbox, 
2018) and in an investigation carried out in the US (Gabree et al., 2014). 
The researcher reviewed all these potential measures to prevent railway 
suicides and highlighted measures suitable to the Finnish railway 
environment and those which could be combined. The proposal was 
then discussed with the project steering group and minor adjustments 
made accordingly. The project steering group included nine experts 
from the transport safety agency, transport infrastructure agency, the 
Finnish institute for Health and Welfare, a train operator, and the 
research team. 

Some measures were combined under one heading to limit the 
number of measures to be included in the assessment, and several were 
excluded from our study. For example, the measures ‘Fencing outside 
stations’, ‘Fencing inside stations’ and ‘Landscaping’ (RESTRAIL 
toolbox, 2018) were combined in this study as ‘Restricting access to 
railway areas through physical means such as fencing or landscaping’. 

The measures excluded from the assessment were: i) Suicide pits, as 
their use in Finland is not structurally realistic; ii) use of a Long-Range 
Acoustic Device (LRAD) to warn people in the railway area of 
approaching trains, since the project steering group considered this 
measure disturbing to passengers and people living nearby; and iii) 
removal of vegetation from known hotspots to make suicide attempters 
more visible. Although it was acknowledged that the latter would 
improve engine drivers’ line of sight, it was excluded since removing 
vegetation reduces the barrier effect and facilitates access to railway 
areas. 

The measures were classified into families of measures to structure 
and facilitate the assessment. The grouping exploited classifications 
from previous studies (Burkhardt et al., 2014; Gabree et al., 2014) in 
which the measures were linked to different phases of the process 
leading to railway suicide. The categories used in this study were mainly 
adapted from Gabree et al. (2014):  

• Reduce or prevent suicidal ideation in the railway environment  
• Reduce the perceived viability of railways as a means of suicide  
• Prevent access to railway areas  
• Increase the ability to avoid a train-pedestrian collision  
• Reduce the consequences of train-person collision  
• Improve practices and/or processes 

Table 1 shows the 21 measures assessed during this study according 
to 12 specified assessment criteria. 

2.2. Definition of assessment criteria used in the assessment forms 

The assessment criteria were created from previous sets of criteria 
developed in three earlier projects:  

1. A method for evaluating road safety measures, developed during the 
EU project SUPREME (SUPREME, 2007) 

2. A method for assessing measures aimed at preventing railway sui-
cides and trespassing accidents, developed during the EU project 
RESTRAIL (Ryan et al., 2018)  

3. A method for assessing level-crossing safety measures, developed as 
part of a Finnish national project (Silla et al., 2015). 

The assessment criteria defined in this study included those most 
relevant to the objectives of this study; when required, these criteria 
were modified to better fit the context. The final list of criteria, together 
with their classification, is as follows:  

1. Description of measure 

A. Silla                                                                                                                                                                                                                                            
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2. List of countries in which the measures are being or have 
been used or tested (short description of implementation) 

3. Effect mechanism (specifies the mechanism behind the mea-
sure’s effect on safety): Reduces suicidal ideation/Influences the 
decision to die by suicide at railways/Influences access to railway 
areas/Enables intervention by railway staff or other person(s)/ 
Influences the person’s behaviour and determination while 
waiting for a train/Reduces the consequences of a train-person 
collision/Improves data collection/Improves practices and/or 
processes/Other  

4. Estimate of effectiveness: Notable positive effect on number of 
railway suicides/Some positive effect on number of railway sui-
cides/No effect on number of railway suicides, or the definition/ 
qualification of effects is challenging  

5. Impact on other people (engine driver, passengers, people 
living nearby, etc.): No impact expected/Impact possible 
(explain how)/Impact probable (explain how) 

6. Applicability to the Finnish railway environment: Imple-
mentation is relatively easy/Implementation is possible but in-
cludes challenges/Implementation does not seem realistic in the 
current situation/Already implemented or partly in use  

7. Cost types related to implementation of this measure (open 
question)  

8. Estimate of total costs (open question)  
9. Locations where the measure can be applied/is expected to 

be most effective: Level crossing/Passenger railway station/ 

Freight railway station/Rail traffic operating point/Line section 
in urban areas/Line section outside urban areas/Bridge, tunnel, 
or other special location/Marshalling yard/Other  

10. Responsible organisation(s): Ministry of Social Affairs and 
Health and/or Mental health experts/Media/City planning au-
thorities/Municipalities/Railway infrastructure manager/Rail-
way operator/Police/Rescue authorities/Railway authorities/ 
Traffic management/Other  

11. Estimate of durability of effects: Permanent/Permanent but 
requires action (e.g., maintenance, training related to mainte-
nance)/Expected to diminish over time/No information 

12. Maintenance and related costs: No major maintenance ex-
pected/Maintenance costs are small compared to the total cost of 
the measure/Maintenance costs are significant. 

Of the above criteria, eight included defined variables to support the 
assessment and four were more open. However, supportive text 
including justifications for the assessment could also be added to the 
criteria with defined variables. 

2.3. Literature review and compilation of assessment forms 

When assessing the measures, the researcher filled in the assessment 
forms based on the information found within the literature review. The 
review focused on the two main sources containing information on po-
tential measures to prevent railway suicides: the RESTRAIL toolbox 
(2018) and Gabree et al. (2014). The references included in these two 
sources were carefully reviewed. An additional literature search was 
done on all the assessed measures in relevant publications on scientific 
publication platforms (e.g., ScienceDirect) and by searching for relevant 
reports and conference papers on Google Scholar. All meeting minutes of 
the Global Railway Alliance for Suicide Prevention (Volpe National 
Transportation Systems Center 2020) were reviewed to search for 
further relevant information. 

Next, the content of the assessment forms was supplemented, cor-
rected, and made more precise based on discussions during three expert 
group meetings (four experts representing the train operator, the 
transport safety agency, the Finnish institute for Health and Welfare, 
and the research team) and a project steering group meeting. At the end 
of the project, the contents of the assessment forms were finalised based 
on the feedback received during the workshop (more information 
below). 

2.4. Workshop for experts in the field 

The workshop was held in October 2018. The invitation was sent to 
25 railway safety and public health experts who deal with railway sui-
cides as part of their work. The list of invited persons was defined by the 
project steering group. The selected experts represented different 
expertise areas, since one of the aims of the workshop was to receive 
feedback on selected measures and consider their potential imple-
mentation from different aspects. 

In all, 13 experts in the field participated in the workshop. The 
participants represented the following stakeholders: railway undertak-
ing, infrastructure management, railway authority, research, mental 
health, police, and public transport authority. The pre-material 
including brief description (3–6 sentences) of each assessed measure 
was sent to the participants one week before the workshop. 

The workshop started with a brief presentation of the measures and 
assessment forms, which were then discussed in small groups. The 
assessment forms were printed in A3 size and placed on the walls of the 
meeting room for perusal by each group during the discussions. The 
experts were asked to leave their comments with post-it notes beside 
each form. These could be remarks or questions related to the current 
content of the form, additional aspects to be considered, or more general 
comments on the measure at hand. Finally, after going through all the 

Table 1 
Measures included in the assessment by type of measure.  

Number Type of measure Measure 

1 Reduce suicide ideation Training of railway personnel to identify 
suicidal people (Gatekeeper training) 
Public awareness campaigns (suicide 
focused) aiming to reduce the number of 
suicides 
Signage providing information on where 
to find help (e.g., crisis hotline phone 
number) 
Training of mental health providers 

2 Influence the decision to die 
by suicide in railway areas 

Media guidelines: Training the media to 
report railway suicides in a way that does 
not encourage copycat behaviour 
Public awareness campaigns (railway 
focused) aiming to reduce the number of 
railway suicides 

3 Influence access to railway 
areas 

Restricting access to railway areas 
through physical means such as fencing 
or landscaping 
Camera surveillance 
Patrols and (human) enforcement 

4 Improve possibilities to 
prevent collision 

Detection systems (radar, motion 
detectors etc.) 
Influencing behaviour via real-time light 
or sound warnings 
Lighting devices to influence behaviour 
Collaboration between railway 
organisations, police and fire and rescue 
departments 
Speed restrictions 

5 Reduce the consequences of 
collision 

Design of train front to reduce the effects 
of impact 
CCTV at train front (forward-facing) 
Development of incident management 
(incl. training, exercises for relevant 
stakeholders/incident response units and 
improvement of cooperation) 

6 Improve practices and/or 
processes to prevent suicide 

Risk assessment 
Learning from international experience 
Collaboration between organisations 
Information sharing (statistics, practices, 
announcements etc.)     
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measures and their assessment forms, each participant filled in a short 
questionnaire in which they were asked to select three to five assessed 
measures for each of the following categories:  

• Most efficient measures for preventing prevent railway suicides in 
Finland (in terms of potential effect on number of railway suicides)  

• Measures easiest to implement in Finland  
• Most cost-efficient measures against railway suicides in Finland  
• Measures least suited to the Finnish operational environment. 

2.5. Analysis 

The comments written on the post-it notes were carefully docu-
mented by measure and used to finalise the assessment forms. More 

general comments e.g., on the effectiveness or implementation of the 
measures were documented for further use by the railway stakeholders. 

The results of the expert questionnaire were analysed by descriptive 
statistics. The preferences indicated by the experts in the questionnaire 
were used to define the prioritisation of measures. The definition of 
categories for the prioritisation of measures and related recommenda-
tions was the assessment of the researcher, validated by the project 
steering group. The aim was to divide the measures into three groups: i) 
measures receiving only positive feedback, ii) measures with mostly 
positive feedback, but with some concerns, and iii) measures with more 
serious concerns as to their suitability to Finnish railway environment. 

Table 2 
Summary of workshop evaluations including prioritisation of measures into three groups: Top priority measures (white background), medium 
priority measures (yellow background), and low priority measures (orange background). 
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3. Results 

The results section is in two parts: the first (3.1) reports on the 
workshop assessments and the second (3.2) on the feedback from 
workshop participants related to the assessed measures. 

3.1. Summary of workshop assessments 

Table 2 summarises the workshop evaluations for all assessed mea-
sures. The measures were ranked in accordance with both positive and 
negative ratings given by the workshop participants. The positive rat-
ings refer to the most efficient measures for preventing railway suicides 
in Finland, the measures easiest to implement in Finland, and the most 
cost-efficient measures to implement in Finland. The negative ratings 
refer to the measures least suited to the Finnish operational environ-
ment. The table also includes prioritisation of measures into three 
groups coloured accordingly. The meaning and content of these three 
groups are explained below:  

• Top priority measures (n = 7, white background) which received 
only positive ratings.  

• Medium priority measures (n = 9, yellow background) which 
received mostly positive ratings but were also rated by one or two 
participants as least suitable for the Finnish operational environ-
ment. Furthermore, this group includes one measure which did not 
receive any negative ratings but was not assessed as effective by any 
participant.  

• Low priority measures (n = 5, orange background) which received 
only a few positive ratings and were assessed by two or more par-
ticipants as least suitable for the Finnish operational environment. 

3.2. Feedback on measures 

During the workshop, the participants reviewed the assessment 
forms and provided their feedback on them. In addition, some more 
general comments, e.g., on the effectiveness or potential implementa-
tion of measures, were given by the experts during either the review of 
the assessment forms or the final assessments. All these comments were 
documented. The more detailed feedback was used to update the content 

of the assessment forms; the more general comments on measures and 
their effectiveness or potential implementation were documented for 
further use by the railway stakeholders. These more general comments 
are presented in Table 3 for high priority measures, Table 4 for medium 
priority measures, and Table 5 for low priority measures. 

In general, the comments related to high priority measures were 
mostly supportive and highlighted the positive effects of these measures. 
Some comments also included views, recommendations, or potential 
challenges regarding their current and/or future implementation. 

The comments on medium priority measures were more varied but 
still mostly positive. The measures on development of incident man-
agement, risk assessment, and information sharing received a wide va-
riety of comments. Several comments highlighted that these are more 
indirect measures and hence not as directly preventing collisions. 
Nevertheless, all these measures were considered important by experts. 

The comments related to low priority measures included some pos-
itive aspects but also more serious concerns about their implementation 
and effectiveness. All comments on the measures ‘Speed restrictions’ and 
‘Design of train front to reduce the effects of impact’ expressed 
reservations. 

4. Discussion and conclusions 

The purpose of this study was to work systematically through all 
known measures to prevent railway suicides, and to consider their 
suitability for the Finnish railway environment. We assessed 21 mea-
sures based on 12 specified criteria. The assessment criteria were 
developed based on criteria available from earlier studies to support the 
assessment of measures specifically targeted to prevent railway suicides. 
The developed criteria support the identification and structuring of 
available information on each measure into easily exploitable format for 
railway stakeholders. The measures were listed in order of priority in 
three categories based on the preferences indicated by the experts dur-
ing the final assessments in the workshop. The review of assessment 
forms (including the 12 criteria), discussions with other experts during 
the workshop, and previous knowledge of each expert were considered 
to serve as input for these final assessments. The measures categorised as 
top priority with the highest potential to reduce suicides on Finnish 
railways included: training of railway personnel to identify suicidal 

Table 3 
Examples of general comments on high priority measures, their effectiveness or potential implementation.  

Measure Comments 

Training of railway personnel to identify suicidal people 
(Gatekeeper training) 

“Railway staff should be considered extensively. The training should cover everyone working in the railway areas: track workers, 
station staff, traffic management, supervisors etc.” 
“Important measure. All staff (at trains and at stations) would benefit from having the knowledge and expertise to 
identify suicidal persons in the railway areas and to act correctly in these situations.” 
“Timely human contact is important in prevention work.” 
“The challenge is that the stations currently hardly have any staff.” 

Camera surveillance “Visibility important, probability of getting caught.” 
“Systematic surveillance of cameras is important.” 
“Already quite a lot of camera surveillance.” 

Detection systems (radar, motion detectors etc.) “Could work in hot spots. Could this be tested?” 
“Motion detector combined with light or sound (automatic or manual with loudspeaker) → removes the suicidal state of mind.” 
“Probably more as a future technology? Would require significant efforts on systems both at railway tracks and rolling stock.” 

Collaboration between organisations “Cooperation between organisations is important (different expertise and viewpoints, and different possibilities to act and 
influence).” 
“Information-sharing and cooperation improve awareness and possibilities to analyse different measures.” 
“Increase and reinforcement of cooperation. Municipalities, schools, kindergartens, homes, communities etc. to be included.” 

Learning from international experience “Important measure. National information exchange between different experts via regular seminars.” 
“Different organisations have different views on suicide interventions and related information sharing.” 
“Background information is important.” 

Collaboration between railway organisations, police and 
fire and rescue department 

“Important.” 
“Normal everyday activity already now.” 
“Cooperation exists, but could it be improved?” 

Training of mental health providers “Learning to discuss self-destructive behaviour.” 
“Open, honest talk about suicides reduces them.”  
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people (also called Gatekeeper training), camera surveillance, detection 
systems (via radar, movement sensors, etc.), cooperation between or-
ganisations, learning from international experience, cooperation be-
tween railway organisations, police and fire and rescue departments, 

and training of mental health providers. Next, some information on each 
of these measures and experts’ views on them and their potential to 
prevent railway suicides are provided. 

Gatekeeper training teaches railway staff to identify and approach 

Table 4 
Examples of general comments on medium priority measures, their effectiveness or potential implementation.  

Measure Comments 

Patrols and (human) enforcement “Good measure, since suicides occur also in the station areas. How to motivate guards to identify 
and approach suicidal persons?” 
“More staff at stations.” 
“Training to identify suicidal persons should also target station staff, station managers etc. (in 
addition to guards).” 
“Easy to implement, but expensive.” 

Influencing behaviour via real-time light or sound warnings (to warn people who 
trespass in the railway area or behave in a risky manner) 

“Might be counter-effective if found annoying by people staying in the platform areas.” 
“Does sound/light attract suicidal persons to a potential suicide location?” 
“Light and sound warning (loudspeakers) combined with motion detectors; easy to implement 
and saves energy” 
“Intelligent camera surveillance combined with sound and light warning; surveillance devices/ 
equipment can be either fixed or movable (prevention of copycat behaviour).” 

Restricting access to railway areas through physical means such as fencing or 
landscaping 

“Most suicides occur in fenced railway areas.” 
“Maintenance of fences is important; more difficult to find suitable places for potential suicides.” 
“Does fencing transfer the suicides to other locations?” 
“6000 km of railway lines is a challenge in Finland.” 

Lighting devices to influence behaviour (Illumination of known risk locations to 
improve the detection of people) 

“Improves also safety in general.” 
“Lighting could be modernised at all railway stations and in their vicinity. Would influence all 
safety in the railway areas” 
“Suicidal persons do not want to be noticed.” 
“Visibility is important. Enough time to slow down and remove persons from the railway areas 
before potential collision.” 

CCTV at train front (forward-facing) “CCTV also has other benefits such as crime investigation.” 
“Timely investigation of events through knowing the factors that affect the development of a 
(near) collision (also supports collection of statistics on accident vs. suicide).” 
“Use of drones? Could also be used to prevent vandalism.” 
“Supports the analysis of collision.” 

Media guidelines: Training the media to report railway suicides in a way that does 
not encourage copycat behaviour 

“Works already rather well in Finland.” 
“This is a good measure. Should the relevant authorities also agree on common practices for 
reporting?” 
“Important measure. Requires regular meetings with representatives of the media.” 
“Reporting on suicides should be minimal. No details.” 

Development of incident management (incl. training, exercises for relevant 
stakeholders/incident response units and improvement of cooperation) 

“Are the existing guidelines known by all relevant parties?” 
“Does not influence anticipation and prevention of suicides.” 
“Prevention and proper care of trauma (train and rescue personnel, passengers etc.) is 
important.” 

Risk assessment “Necessary information to target safety measures to correct locations and behaviours.” 
“Reactive, not preventing collisions (not proactive)” 
“This is a good measure. Cooperation within this activity among railway stakeholders could be 
improved.” 
“Sharing of information on typical behaviour of suicidal persons to relevant stakeholders.” 

Information sharing (statistics, practices, announcements etc.) “Cooperation and sharing of information increase awareness and possibilities to assess the 
effects of different measures.” 
“Detailed information on locations (map application) is a good addition to risk assessment. 
Access to location information should not be given to the public.” 
“Research needed on the background of persons who died by suicide on railways compared to 
other means of suicide.”  

Table 5 
Examples of general comments on low priority measures, their effectiveness or potential implementation.  

Measure Comments 

Signage with information on where to find help (e.g., crisis-hotline phone 
number) 

“Does it stigmatise the railway environment as a place for suicides?” 
“Does it induce suicidal ideation?” 
“No more signs, rather increase the number of staff.” 

Public awareness campaigns (suicide focused) aiming to reduce the number of 
suicides 

“Public awareness campaigns are worth supporting. However, even hinting at suicide in railway 
environments should be avoided.” 
“Reach a large number of people and increase awareness of suicide prevention.” 
“The content of the campaigns should be well planned.” 

Public awareness campaigns (railway focused) aiming to reduce the number 
of railway suicides 

“If poorly implemented can promote railways as a place for suicide.” 
“Does it stigmatise the railways as a place for suicide?” 
“Risk of encouragement, especially if someone has a single-method focus.” 

Speed restrictions “Speed restrictions would cause significant disturbance to railway traffic.” 
“The strategy and aim should not be to limit railway traffic.” 
“No effect, since the general practice is to enter the track area just before arrival of the train.” 

Design of train front to reduce the effects of impact “Does not sound realistic. How could this work, considering the train speed? Expensive.” 
“There are no shapes, surface materials or equivalent that could prevent the complete annihilation of a 
human body upon collision.”  
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potential suicide attempters and to manage the situation appropriately 
without putting themselves or others nearby at risk. To date, this type of 
training has been organised at least in the U.K. (The Samaritans, 2021a; 
RSSB 2013), the U.S. (Sherry 2016; Gabree et al., 2014), the Netherlands 
(Plaza et al., 2014) and Germany (Plaza et al., 2014). The extent of the 
training has varied from 20,000 trained railway staff in the U.K. (The 
Samaritans, 2021a) to one pilot training programme organised for 
railway stakeholders in Germany (Plaza et al., 2014). For the training to 
be effective, it is essential that trained persons recognise a suicidal 
person based on his or her behaviour (behaviour patterns identified e.g., 
by Ryan 2018 & 2017, Lukaschek et al., 2011) and act in an appropriate, 
situation-sensitive and timely manner so that the attempt can be pre-
vented and the person directed to mental health services. The effec-
tiveness of this measure depends on the ability of the trained person to 
identify risky behaviours and on the extent to which the organisation 
supports its employees and encourages them to engage with such 
behaviour (Gabree et al., 2014). In the U.K., more than 900 potentially 
life-saving interventions have been reported to date (The Samaritans, 
2021a). The Finnish experts considered this an important measure, since 
timely human contact is important in suicide prevention. The experts 
proposed that the training in Finland could be targeted to everyone 
working in the railway areas. The only worry raised was related to the 
funding and organisation of the training. 

The camera surveillance and detection systems were also considered 
to have high effectiveness in preventing railway suicides in Finland. 
These measures will provide railway stakeholders a better view of rail-
way areas and hence facilitate the identification of unauthorised per-
sons. The increased visibility and probability of getting caught is 
expected to reduce the amount of unauthorised presence in the railway 
areas. The Finnish experts saw these measures as even more effective in 
the future as the technology develops. 

Intelligent camera surveillance has been used, for example, in Swe-
den (Rådbo and Lindberg, 2016) and the Netherlands (van der Valk 
2018) to detect certain behaviours and unauthorised persons automat-
ically and in real time in railway areas. In Sweden (15 cameras installed 
on the railway section between Lund and Malmö in 2015), over a 
5-month period 1185 alarms were received, of which 77% were justi-
fied. Based on this experience, intelligent cameras enabled faster reac-
tion to an unauthorised presence in railway areas and thus reduced the 
disruption to railway traffic (Rådbo and Lindberg, 2016). 

Detection systems to guard railway areas (via radar, motion de-
tectors etc.) have been implemented in level crossing areas in several 
countries including Sweden, Germany, Japan, France, the U.K., Italy, 
and the U.S. (Silla et al., 2015). The aim of these systems is to detect the 
presence of unauthorised persons in prohibited areas. Its effectiveness 
strongly depends on the surveillance coverage and actions taken 
following an alarm. There needs to be clear guidance on how the in-
formation on identified persons will be delivered further, to whom, and 
what actions will ensue. The detection systems as such do not prevent 
suicide—a procedural sequence of actions is required to remove the 
unauthorised person from the track area. 

Cooperation between organisations and learning from international 
experience are more indirect safety measures. They do not as such 
prevent railway suicides, but information on and experiences with 
measures and best practices from other countries and related fields can 
be used to enhance railway safety work (e.g., via new ideas on pre-
ventative measures) and enable more effective targeting of available 
resources for safety work. The Finnish experts highlighted that it would 
be beneficial to have different organisations involved in the prevention 
work, as they might have different possibilities to act and participate in 
this activity. According to the experts, cooperation already exists but 
could potentially be further reinforced—both among stakeholders and 
by including additional parties such as municipalities and schools in the 
discussions. 

The measure on cooperation between railway organisations, police 
and fire and rescue departments was initiated based on Swedish 

experiences. This measure aims at identifying and reaching suicidal 
persons in railway areas and directing them to a safe place with 
appropriate care before the suicidal attempt is realised. Following the 
detection of an unauthorised person in the railway area, any of these 
stakeholders can request a temporary traffic stop or lower speed limit in 
the area while searching for the trespasser. In Sweden, during a 7-month 
trial period (June 2013–December 2013), 185 trespassing cases were 
reported, of which 64 were suicide attempts. Of these, police were able 
to direct 40 persons to psychiatric care (Plaza et al., 2014). In a few 
cases, the person left the railway area before the police, rescue depart-
ment or ambulance arrived (Hedqvist and Rådbo 2013). 

Training of mental health providers was seen by the Finnish experts 
as one way of counteracting suicidal thought and hence preventing 
railway suicides even before the person enters the railway areas. 
Training of mental health providers to identify persons at risk of taking 
their own life on railways should focus primarily on hospitals and health 
care institutes located near railway lines. Several studies have found that 
a considerable share of railway suicide victims were clients of mental 
health services. Specifically, 38% of Finnish suicide victims had mental 
problems before the event (Silla et al., 2018, total n = 509, 2005–2014). 
Similar results were obtained in an Australian study (De Leo and Kry-
sinska, 2008), which documented a psychiatric diagnosis in 40.4% of all 
train suicide victims (total n = 161, 1990–2004). Somewhat higher 
shares were found in the province of Drenthe in the Netherlands, where 
70% of victims had a known psychiatric history (total n = 57, 
1986–1998) (Van Houwelingen and Kerkhof 2008), and in one county in 
Denmark, where 81% of train suicides were classifiable as psychiatric 
patients (total n = 16, 1979–1982) (Lindekilde and Wang 1985). 
Training of mental health professionals has proven to be effective in 
increasing confidence in assessing suicide risk and managing suicidal 
patients, as well as improving knowledge and attitudes towards suicide 
prevention initiatives (Oordt et al., 2009; Brunero et al., 2008; Gask 
et al., 2006). 

Regarding medium priority measures, most of the comments made 
concerned lighting, namely ‘Influencing behaviour via real-time light or 
sound warning’ which aims to warn those who trespass in the railway 
area or behave in a risky manner and ‘Lighting devices to influence 
behaviour’ which refers to the illumination of known risk locations to 
improve the detection of people. The measure on ‘Influencing behaviour 
via real-time light or sound warning’ was found to be promising for 
preventing railway suicides and avoiding collisions with animals but 
raised some concerns about potential annoyance and other reactions by 
people on platforms or in the vicinity of the system, potential false 
alarms, general reliability of the system, the need for clear hot-spots to 
install this measure, and the potential to attract suicidal persons to the 
specific location. Despite some concerns, the experts found measures 
related to lighting to be good measures for improving general safety and 
visibility in railway areas. Based on Swedish studies, people with sui-
cidal thoughts often seek privacy (Rådbo et al. 2012a, 2012b). There-
fore, increased lighting of railway areas might influence a person’s 
decision to die by suicide there. Real-time light or sound warnings can 
also be used to interrupt suicidal thoughts, giving the person more time 
to think about their actions and hopefully decide not to die by suicide 
(Cox et al., 2013). This same reasoning applies to the measure 
‘Restricting access to railway areas through physical means’. By 
restricting access to railway areas and limiting the number of potential 
places for suicide, a person with suicidal thoughts will have more time to 
think about their actions. Finnish experts think that the effectiveness of 
physical measures could be compromised by vandalism or if a suicidal 
person transfers to another location. However, the results of Cox et al. 
(2013) indicate that restricting access to one location will not neces-
sarily cause transfer to another location or a change in method. There 
are also studies indicating that fencing has the potential to reduce the 
number of railway suicides (Gregor et al., 2019; Plaza et al., 2014). 
However, it was also highlighted that in Finland it is not feasible to 
install physical barriers along the whole railway network due to its 
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extensive length. 
Patrols and (human) enforcement was seen as an effective measure to 

reduce unauthorised presence in railway areas and identify potentially 
suicidal persons. The measure is considered easy to implement but 
expensive. The benefits of CCTV were mostly seen in relation to collision 
or crime investigation. In addition, one comment suggested using drones 
instead of forward-facing CCTV at the train front to record footage in 
front of the locomotive. The media guidelines on suicide reporting are 
seen as an important measure. However, according to some experts, 
these types of guidelines already exist and inappropriate reporting on 
railway suicides is not considered a major problem in Finland. The 
measures on development of incident management, risk assessment, and 
information sharing received a wide variety of comments. These are all 
considered indirect measures and hence not as directly preventing col-
lisions. However, all these measures are considered important. Experts 
highlight that incident management guidelines should be regularly 
updated and familiar to all the relevant stakeholders. Risk assessment is 
seen as producing valuable information to target the correct prevention 
measures or activities at the right locations, and information sharing 
enables increased awareness of relevant stakeholders on characteristics 
and details of railway suicides as a basis for their prevention. 

The low priority measures in Finland included, for example, signage 
providing information on where to find help, and public awareness 
campaigns (both suicide and railway focused) aiming to reduce the 
number of railway suicides. According to the general comments pre-
sented in Table 5, several experts were worried that these activities 
could induce suicidal ideation and hint at the railway environment as a 
potential location for suicide. Some experts saw the safety potential of 
these measures but also highlighted that the content of these signs and 
campaigns should be carefully planned. Several international examples 
on real-world implementation of these measures are available and can 
be used as an example. Signage, posters and/or campaigns with infor-
mation on where to find help are used in several countries such as the U. 
S. (Gabree et al., 2014; Sherry 2016), Australia (TrackSAFE 2021a), and 
Belgium (RESTRAIL toolbox, 2018). It must be noted that the effec-
tiveness of this information is limited to those suicidal persons who read 
or listen to it and use the provided phone number or internet address to 
search for help. However, once contact has been established, several 
studies indicate the positive effects of these discussions (Mishara et al., 
2007; Kalafat et al., 2007; Gould et al., 2007). Public awareness cam-
paigns aiming to reduce the number of railway suicides has been con-
ducted e.g., in the UK and Australia. In the UK, these campaigns have 
been targeted e.g., to middle-aged men—who are at high risk of taking 
their own lives—and include posters and other initiatives across the 
railway network targeted to this group and encouraging them to seek 
help (The Samaritans, 2021b), and to train passengers and others in the 
railway vicinity to engage with someone who needs help and give po-
tential helpers the confidence to act (The Samaritans, 2021c). In 
Australia the TrackSAFE Foundation has extended the national Rail R U 
OK?Day to the railway environment with the aim of empowering rail-
way staff to identify the signs that their co-workers might not be OK and 
offer guidance on how to listen and help in these situations (TrackSAFE 
2021b). 

The other low priority measures were speed reduction and design of 
the train front to reduce the effect of impacts. Speed reduction was not 
supported as the experts thought this would limit railway traffic. It was 
also noted that suicidal persons often enter the track area just before 
arrival of a train (see e.g., Silla and Luoma 2012) and hence many col-
lisions cannot be avoided even at lower train speeds. Designing the train 
front to mitigate impacts was not considered realistic by the experts due 
to the high speed of trains, significant forces involved, and high costs 
related to this measure. According to Gabree et al. (2014), proposals 
(and patents) have been put forward on potential modifications to the 
locomotive that would deflect a person to the side, but no specific 
modifications have been tested or proven effective. 

During the prioritisation process, the measures were categorised into 

three priority categories: top, medium, and low. Based on experience 
gleaned during the study, the recommendations below were given for 
these categories separately. They are based on proposals by the 
researcher and further discussions and were validated by the project 
steering group.  

• Top priority measures (n = 7): Information on implementation of the 
measures should be collected from different countries. In addition, a 
closer investigation should be made of the current level of imple-
mentation of these measures in Finland, and consideration should be 
given to whether such implementation is realistic and/or whether 
the current implementation(s) could be made more effective based 
on the data collected during this project.  

• Medium priority measures (n = 9): A closer investigation should be 
made of the current level of implementation of these measures in 
Finland, and consideration should be given to whether such imple-
mentation is realistic and/or whether the current implementation(s) 
could be made more effective based on the data collected during this 
project.  

• Low priority measures (n = 5): Activities around the world relating 
to these measures should be monitored. At this stage, however, no 
resources should be put into planning the practical implementation 
of these measures. 

This prioritisation of measures together with the information 
included in assessment forms and experts’ views related to each measure 
support Finnish railway stakeholders in selecting measures and defining 
implementation strategies to prevent railway suicides on Finnish rail-
ways. Specifically, the assessment forms (n = 21) compiled during this 
study are a valuable source of information on potential measures to 
prevent railway suicides in Finland. These forms include information on 
various important aspects to be considered while considering potential 
implementation of any of these assessed measures. Furthermore, the 
more general comments collected from workshop participants on 
assessed measures, their effectiveness, and their (potential) imple-
mentation in the Finnish railway environment is helpful for further 
discussion on this topic in Finland. It is important to note that the 
content of assessment forms should be updated when new information 
or experiences become available to keep them useful. Therefore, a reg-
ular review of new relevant publications is recommended as a future 
activity. 

The collected information together with the Finnish experiences and 
preferences collected and documented within this study are valuable 
information also for railway stakeholders in other countries when 
selecting appropriate measures to prevent railway suicides. However, 
caution is recommended when considering the suitability of our study 
findings for other countries. For example, the locations of railway sui-
cides vary significantly by country (see e.g., Mishara and Bardon, 2016) 
and each country has their unique railway environment. As mentioned 
as part of the introduction, the length of the Finnish railway network is 
almost 6000 km, and unlike in some other countries, railways are not 
usually isolated from the surrounding areas by fencing. In addition, 
railway suicides occur mostly on sections of line, away from railway 
stations (Silla and Luoma, 2012). Among the high priority measures, 
gatekeeper training focuses on station or other railway areas with a staff 
presence. This measure could therefore be even more effective in other 
countries where a higher share of railway suicides occurs in station areas 
or their vicinity. However, as commented on by the Finnish experts, it 
also emphasises the need to consider railway staff extensively within the 
Gatekeeper training system and to involve everyone working in the 
railway areas as part of this activity including e.g., track workers and 
guards. The camera surveillance and detection systems focus on 
detecting the presence of unauthorised persons in prohibited areas. To 
be cost-effective, these measures are recommended to be used in known 
hot-spot locations. Since the effectiveness of camera surveillance and 
detection systems depends on the surveillance coverage and the actions 
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taken following an alarm, these measures could potentially also be more 
effective in countries where the railway network is located largely in 
urban areas, where fast response times are feasible. 

In conclusion, this study identified measures with the highest po-
tential to reduce suicides on Finnish railways. We assessed 21 measures 
based on 12 specified criteria. The defined criteria supported the iden-
tification and structuring of the available information on each measure 
to be in easily exploitable format for railway stakeholders. The measures 
were listed in order of priority in three categories based on the prefer-
ences indicated by the experts during the final assessments in the 
workshop. Seven measures were categorised as top priority with the 
highest potential to reduce suicides on Finnish railways. It is recom-
mended that information on implementation of these measures will be 
collected from different countries. In addition, a closer investigation 
should be made of the current level of implementation of these measures 
in Finland, and consideration should be given to whether such imple-
mentation is realistic and/or whether the current implementation(s) 
could be made more effective based on the data collected during this 
project. 

The prioritisation of measures, together with the information 
included in the assessment forms and expert’s views related to each 
measure, support the Finnish railway stakeholders in selecting measures 
and defining implementation strategies to prevent railway suicides on 
Finnish railways. Therefore, the results of this study support the safe and 
effective functioning of the railway system due to creation of knowledge 
to effectively prevent railway suicides and hence to avoid loss of human 
life, delays to train traffic, and work-related stress and trauma to railway 
staff, rescue personnel and eyewitnesses. 
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Väyläviraston Väylätietoja 2/2018. Updated in 18th June 2020. Available at: htt 
ps://julkaisut.vayla.fi/pdf8/lv_2018-02_rautateiden_verkkoselostus_2020_web.pdf. 
(Accessed 26 March 2021). 

Gabree, S.H., Chase, S., Doucette, A., Martino, M., 2014. Countermeasures to Mitigate 
Intentional Deaths on Railroad Rights-Of-Way: Lessons Learned and Next Steps. U.S. 
Department of Transportation. Federal Railroad Administration, Office of rail-road 
policy and development, Office of research and development, Washington, DC, 
20590.  

Gask, L., Dixon, C., Morriss, R., Appleby, L., Green, G., 2006. Evaluating STORM skills 
training for managing people at risk of suicide. J. Adv. Nurs. 54 (6), 739–750. 

Gould, M.S., Kalafat, J., Harris Munfakh, J.L., Kleinman, M., 2007. An evaluation of crisis 
hotline outcomes. Part 2: suicidal callers. Suicide Life-Threatening Behav. 37 (3), 
338–358. 

Gregor, S., Beavan, G., Culbert, A., John, P.K., Ngo, N.V., Byron Keating, B., Sun, R., 
Radwan, I., 2019. Patterns of pre-crash behaviour in railway suicides and the effect 
of corridor fencing: a natural experiment in New South Wales. Int. J. Inj. Control Saf. 
Promot. 26 (4), 423–430. 

Hedqvist, M., Rådbo, H., 2013. In: Can Societal Collaboration Prevent Railway Suicides? 
23rd International Railway Safety Conference, Vancouver, Canada, 6− 11.10.2013. 

Kalafat, J., Gould, M.S., Harris Munfakh, J.L., Kleinman, M., 2007. An evaluation of crisis 
hotline outcomes. Part 1: nonsuicidal Crisis Callers. Suicide Life-Threatening Behav. 
37 (3), 322–337. 

Lindekilde, K., Wang, A.G., 1985. Train suicide in the county of Fyn 1979–1982. Acta 
Psychiatr. Scand. 72 (2), 150–154. 

Lukaschek, K., Baumert, J., Ladwig, K., 2011. Behaviour patterns preceding a railway 
suicide: explorative study of German federal police officers’ experiences. BMC Publ. 
Health 4 (11), 620. 

Mishara, B.L., 2007. Railway and Metro suicides – understanding the problem and 
prevention potential. Crisis 28 (S1), 36–43. 

Mishara, B.L., Bardon, C., 2016. Systematic review of research on railway and urban 
transit system suicides. J. Affect. Disord. 193, 215–226. 

Mishara, B.L., Chagnon, F., Daigle, M., Balan, B., Raymond, S., Marcoux, I., Bardon, C., 
Campbell, J.K., Berman, A., 2007. Which helper behaviours and intervention styles 
are related to better short-term outcomes in telephone crisis intervention? Results 
from a silent monitoring study of call to the U.S. 1-800-SUICIDE Network. Suicide 
Life-Threatening Behav. 37 (3), 308–321. 

Official Statistics of Finland (SVT), 2020. Kuolemansyyt. Itsemurhat iän ja sukupuolen 
mukaan 1921–2019. https://www.tilastokeskus.fi/til/ksyyt/tau.html. (Accessed 16 
December 2020). 

Oordt, M.S., Jobes, D.A., Fonseca, V.P., Schmidt, S.M., 2009. Training mental health 
professionals to assess and manage suicidal behaviour: can provider confidence and 
practice behaviors be altered? Suicide Life-Threatening Behav. 39 (1), 21–32. 

Plaza, J., Bernard, V., Burkhardt, J.-M., Abbott, P., Elmadagli, B., Hedvist, M., 
Hoogcarspel, B., Kallberg, V.-P., Ladwig, K.-H., Lukaschek, K., Rådbo, H., Rafaeli, G., 
Ryan, B., Silla, A., Whalley, S., Van der Veer, A., 2014. Evaluation of measures, 
recommendations and guidelines for further implementation. Deliverable D5.2 of the 
RESTRAIL project. 

Rådbo, H., Lindberg, E., 2016. Suicide and suicide prevention on the Swedish rail 
network, including analysis of suicides at level crossings. In: The 14th Global Level 
Crossing Safety and Trespass Prevention Symposium. Helsinki, 12.–16.6.2016. 

Rådbo, H., Svedung, I., Andersson, R., 2005. Suicides and other fatalities from 
train–person collisions on Swedish railroads: a descriptive epidemiologic analysis as 
a basis for system-oriented prevention. J. Saf. Res. 36 (5), 423–428. 

Rådbo, H., Renck, B., Andersson, R., 2012a. Feasibility of railway suicide prevention 
strategies: a focus groups study. In: Bérenguer, Grall, Soares, Guedes (Eds.), 
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