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Abstract

Aims. Restricting access to means by installing physical barriers has been shown to be the
most effective intervention in preventing jumping suicides on bridges. However, little is known
about the effectiveness of partial restriction with interventions that still allow jumping from the
bridge.

Methods. This study used a quasi-experimental design. Public sites that met our inclusion cri-
teria were identified using Google search and data on jumping suicides on Bridge A (South
Korea), Bridges B and C (the United States) and Bridge D (Canada) were obtained from
the relevant datasets. Incidence rate ratios (IRRs) were estimated using Poisson regressions
comparing suicide numbers before and after the installation of physical structures at each site.
Results. Fences with sensor wires and spinning handrails installed above existing railings on
the Bridge A, and fences at each side of the entrances and the midpoint of main suspension
cables on the Bridge D were associated with significant reductions in suicides (IRR 0.37, 95%
Confidence Interval (CI) 0.26 — 0.54; 0.26, 95% CI 0.09 — 0.76). Installation of bird spike on
the parapet on the Bridge B, and fences at the front of seating alcoves on the Bridge C were not
associated with changes in suicides (1.21, 95% CI 0.88 — 1.68; 1.49, 95% CI 0.56 — 3.98).
Conclusions. Partial means restriction (such as fences with sensor wires and spinning bars at
the top, and partial fencing at selected points) on bridges appears to be helpful in preventing
suicide. Although these interventions are unlikely to be as effective as interventions that fully
secure the bridge and completely prevent jumping, they might best be thought of as temporary
solutions before more complete or permanent structures are implemented.

Introduction

Suicide is a major public health issue worldwide, accounting for more than 700,000 deaths every
year (WHO, 2021). Jumping from height is one means of suicide that warrants particular atten-
tion because of the high case fatality associated with attempts, and the impact that these suicides
can have on witnesses. Jumping suicide usually occurs at bridges, overpasses, high-rise com-
mercial buildings or natural structures like cliffs which are accessible to the public (Gunnell
and Nowers, 1997). It has also been shown to be associated with living in high-rise residences
(Lin et al., 2022). These indicate easy access to means may be a contributing factor for jumping
suicide. In addition, some jumping sites develop a self-perpetuating reputation as sites where
suicides occur, often due to media reporting of deaths at these sites (Ross et al., 2020). The
extensive reporting of a suicide with its location information may increase the desirability of
the location for suicide (Gross et al., 2007) and create contagion effect (i.e. persons at risk of
suicide use the same location for suicide) (Niederkrotenthaler et al., 2012).

To prevent suicides by jumping from bridges, site-based approaches have gradually gained
popularity. More specifically, installing barriers to prevent jumps from bridges and similar
sites has been shown to be effective in the United States and Canada (e.g., Memorial Bridge
in Augusta, Ellington Bridge in Washington D.C., Jacques-Cartier Bridge in Montreal, Bloor
Viaduct in Toronto) (Pirkis et al., 2015), leading to an over 80% decrease in jumping suicides
at these sites and resulting in minimal displacement to other nearby sites (Dwyer et al., 2023).
Current evidence on the effectiveness of physical barriers to prevent jumping suicides at bridges
tends to come from studies where the barriers have been of a significant height (ranging from
2 to 5 metres) and have provided full coverage, preventing access to any jumping point (Pirkis
etal., 2015).

Less is known about whether barriers are as effective if they are not high or long enough to
fully restrict access to the jumping points. The most comprehensive study that has considered
this is one conducted in Switzerland (Hemmer et al., 2017). The study looked at suicides before
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and after the installation of barriers and nets at 15 jumping sites
across the country and found that, overall, those with measures that
did not secure the whole site were less effective than those that did.
Another Norwegian study found, at one bridge, no change of sui-
cide number after partial installation of fence on the part crossing
water (Saeheim et al., 2017).

The above-mentioned Switzerland study (Hemmer et al., 2017)
used the term incomplete for vertical barriers at a bridge, if either
of following criteria were met: (1) the head of the bridge was
not sealed or (2) the height of the vertical fence was 2 metres
or lower. Five of ten bridges with barriers were classified as sites
with incomplete measures. However, as concerns about suicides
from bridges and the need for barriers has increased, different
types of incomplete measures of means restriction on bridges have
emerged. These different incomplete measures of access restric-
tion could potentially be applied widely if they reduce suicides.
Assessing the effectiveness of relatively lower height barriers and
barriers that offer incomplete coverage is important because there
are often impediments to the installation of ideal barriers. These
impediments include cost and community opposition (Beautrais,
2007). In addition, incomplete measures are sometimes applied as
an interim measure.

The current study was designed to provide further insights
into the effectiveness of barriers of differing heights and coverage.
More specifically, it aimed to (1) evaluate the effectiveness of struc-
tures that offer partial restriction of access to means on bridges
and (2) inform practical recommendations for those seeking to
secure bridges to prevent jumping suicides. We hypothesised that
partially restricting access to means on bridges would help in pre-
venting suicide and their impact would vary by the type of partial
restriction.

Methods
Study design

This study used quasi-experimental design to estimate the impact
of partial means restriction at public sites on reducing suicide.

Definition of partial means restriction

The definition of partial restriction used in a previous study
(Hemmer et al., 2017) was modified to capture different forms of
restriction. In particular, physical deterrents on the span of the
bridge were emphasised. Partial restriction was assumed where
the average height of the measure was at eye level of a standing
adult, 1.56 m or lower (NASA, 1995), and/or the measure only
covered part of the bridge span. As the main interest lay in estimat-
ing the effectiveness of newly introduced structures, the sites were
excluded if the reason the site was classified as partially restricting
access to means was due to pre-existing structural bridge designs
(e.g., the presence of points on the bridge that could serve as
footholds or handles for climbing).

Identifying sites and inclusion criteria

A Google search was conducted using the ‘All; ‘News’ and ‘Tmages’
sections. The search began with efforts to identify suicides on
bridges where barriers had been installed. At this time the search
terms were ‘suicide’ AND ‘bridge’ Of the bridges identified by this
search, those that satisfied the following criteria were included:

Table 1. Profiles of the bridges
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Bridge Location Applied intervention Partial restriction
A South 1.0-metre-high upper Jumping possible
Korea fences installed above through space between
existing 1.5-metre-high wires installed at the
railings on 31 December fence throughout the
2016; with five tension middle of span
wire sensors and spin-
ning handrail on the top
of the upper fence
B The 0.1-metre-high bird Jumping available over
United spike installed on the 1.0-metre-high deter-
States existing 0.9-metre-high rence throughout the
parapet on 1 March 2019  span
C The 3-metre-high chain link Jumping available
United fences at front of 20 from none fencing
States alcoves installed on 31 areas neighbouring to
July 2017, erected on the fences around 20
the entire deck on 30 alcoves
September 2018
D Canada  Mesh fences with barbed ~ Jumping available

wire on the top at each
side of both entrances
of the bridge, and at
midpoint of main sus-
pender cables installed
on 9 November 2011;
Upgraded to metal bar
fences from old ones at
entrances

throughout the span
except for entrance

1) The intervention was introduced in response to suicide. This
was ascertained from the articles retrieved from the Google

search.

2) It was still possible to jump from the main part of the bridge
span, even after means restriction. This was ascertained by
reviewing each bridge on Google Street View.

3) Pre- and post-intervention data on suicides were available (e.g.,
data on suicides from government sources like police/sheriff
offices or statistics offices). Evidence of this was initially sought
from the articles published on Google about the bridge, and
then subsequently information was requested from the relevant
source or was identified on an official website.

Site and intervention descriptions

Four bridges with barriers that offered partial restriction of access
to means were identified: one in South Korea (Bridge A), two in
the United States (Bridge B and C) and one in Canada (Bridge D).
Information on the bridges and the measures taken at them is
summarized in Table 1 and described in more detail below.
Bridge A straddles a river in South Korea and has ten vehi-
cle lanes and footpaths on both sides. Historically, it has been a
well-known site for suicide. Following several interventions (e.g.,
installation of fixed phone boxes providing direct access to a cri-
sis line, CCTV and signage with supportive messages for people in
a suicidal crisis), the metropolitan government erected a 1-metre
fence over existing 1.5-metre railing, creating a 2.5-metre-hign
barrier in late December 2016. The 1-metre upper fence has five
tension wire sensors that alert a rescue team if a wire is cut or pulled
by more than 10 centimetres. On the top of the upper fence, there
are abacus-bead-shaped spinning rails that prevent people grip-
ping the top of the fence to climb over it. There is sufficient space
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between wire sensors for a person to get their body through, which
is the design feature that was considered as offering partial restric-
tion of access to means. In addition, at each entrance, barriers were
not installed on the part of the railing that faces the land.

Bridge B is in the United States. It has five vehicle lanes, no foot-
paths and no shoulder lane. It was built to cross over a bay. The
61-metre-high bridge has long been known as a site for jumping
suicides. The regional government body installed 0.1-metre bird
spikes on top of an existing 0.9-metre parapet along the bridge on
28 February 2019. The bird spikes are a temporary measure to deter
suicidal behaviours until the department installs a more permanent
barrier. The spikes are below eye level, and it is still possible to jump
from beyond this point, which is why this measure was categorized
as only partially restricting access to means of suicide.

Bridge C is also in the United States. It is a historic 45-metre
high bridge with two lanes and footpaths on each side. It was built
over the land in an urban area. In response to suicides from the
bridge, 3-metre chain link fences were installed in front of the 20
seating alcoves on the footpaths at the end of July 2017. During
September 2018, these fences were extended along the length of the
railings. The period in which the fences were only installed around
the seating alcoves was the focus because at this time it was still
possible to access jumping points on the bridge.

Bridge D is in Canada. It is a 49-metre high freeway suspen-
sion bridge with six lanes and no footpaths, and is located over a
river dividing a city into two urban areas. Mesh fences with barbed
wire on the top were installed on both sides at each entrance of
the bridge on 9 November 2011, at which time barriers were also
installed at the midpoints of the main suspension cables. These
cables had previously provided an access point for people to climb
over to the highest part of the bridge. The barbed wire fences at
the entrances were replaced with metal-bar type fences in 2013.
No further suicide prevention barriers have been installed on the
middle of the span, so this was considered to be partial restriction
of access.

Suicide data sources and period classifications

Table 2 includes the period classifications of each bridge included
in this study. For Bridge A, yearly counts of suicides between 1
January 2013 and 31 December 2020 were used, based on fig-
ures from an official book published by the Korean Foundation for
Suicide Prevention. The figures in the official book were derived
from the database of Korean National Investigations of Suicide
Victims, which in turn sourced information by reviewing police
investigation reports on suicide (see (Na et al., 2019) for more
information). For the analysis, 1 January 2013-31 December 2016
was treated as the pre-intervention period and 1 January 2017-31
December 2020 as the post-intervention period.

For Bridge B, the dates of each suicide were extracted from a
database provided by the medical examiners’ office of a county. The
database contained incidents occurring between 1 January 1997
and 31 December 2022. The period 1 January 1997-28 February
2019 was treated as the pre-intervention period and 1 March
2019-31 December 2022 as the post-intervention period.

For Bridge C, a table on suicides was provided by a Police
Department, which is responsible for the jurisdiction that includes
the bridge. The table included suicides occurring between 1
January 2011 and 22 June 2022. Using an Internet source of infor-
mation on the installation date (KCAL News, 2018) three time
periods were set based on the presence of and extent of cover-
ing railing provided by the fencing. Period 1: 1 January 2011-31

July 2017; Period 2: 1 August 2017-30 September 2018 and Period
3: 1 October 2018-22 June 2022. In the main analysis, Period 1
and Period 2 were treated as the pre- and post-intervention peri-
ods, respectively. In a supplementary analysis, Period 3 was used to
compare the effectiveness of partial- and full-fencing.

For Bridge D, the dates of each suicide between 1 January 2000
and 31 December 2020 were provided by the bureau of the coro-
ner of a state in Canada. The period 1 January 2000-8 November
2011 was treated as the pre-intervention period, and 9 November
2011-31 December 2020 was categorized as the post-intervention
period.

Statistical analysis

Poisson regression analyses were employed to compare suicide
rates in the pre- and post-intervention periods at each site.
Incidence rate ratios (IRRs) represent the yearly change in rates,
with IRRs > 1 indicating an increase in the post-intervention
period, and IRRs < 1 suggesting a reduction in the post-
intervention period. Analyses were performed using R and package
fmsb. The main analyses evaluated the effectiveness of the inter-
vention of interest in preventing suicides. For Bridge B, where the
observed time spans between two periods were excessively unbal-
anced, sensitivity analyses were conducted in which the days of
the pre-intervention period were changed. For Bridge C, where
fencing was introduced twice with different degrees of coverage,
sensitivity analyses were performed by changing the pre- and post-
intervention time periods upon each installation. The results of
these sensitivity analyses can be found in the supplement file.

Role of the funding source

There is no specific funding for this study.

Results
Suicide number during pre- and post-intervention periods

The number of suicides during the whole study period by bridge
and the annual average number of suicides by period were as fol-
lows: 140 suicides at Bridge A (on average, 17.5 per year in the
whole study period; 25.5 per year in the pre-intervention period
and 9.5 per year in the post-intervention period), 238 at Bridge
B (10.1 per year in the whole study period; 9.9 per year in the
pre-intervention period and 12.5 per year in the post-intervention
period), 24 at Bridge C (3.6 per year in the whole study period; 3.4
per year in the pre-intervention period and 4.6 per year in the post-
intervention period) and 24 at Bridge D (1.2 per year in the whole
study period; 1.7 per year in the pre-intervention period).

Results from the main analyses

IRRs of suicides for pre- and post- installation periods are pre-
sented in Table 2. The rates for Bridge A and Bridge D in the
post-intervention period were significantly lower than the rates
in the pre-intervention period [IRR for Bridge A = 0.37, 95%
Confidence Interval (CI) = 0.26 - 0.54; IRR for Bridge D = 0.26,
95% CI = 0.09 - 0.76]. Rates for Bridge B and C were not sig-
nificantly different in the post-intervention period and the pre-
intervention period (IRR for Bridge B = 1.30, 95% CI = 0.88 - 1.92;
IRR for Bridge C = 1.49, 95% CI = 0.56 - 3.98).



Table 2. Descriptive figures and rate ratio estimates by bridge
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Pre-intervention period

Post-intervention period

Days Suicides Days Suicides

Bridge [Period] (per year) [Period] (per year) RR [95% Cl]

A 1,461 102 1,461 38 0.37
[1 January 2013-31 December 2016] (25.5) [1 January 2017-31 December 2020] (9.5) [0.26-0.54]

B 8,094 209 863 29 1.30
[1 January 1997-28 February 2019] (9.9) [1 March 2019-30 June 2021] (12.5) [0.88-1.92]

C 2,404 19 426 5 1.49
[1 January 2011-31 July 2017] (3.4) [1 August 2017-30 September 2018] (4.6) [0.56-3.98]

D 4,330 20 3,341 <5 0.26
[1 January 2000-8 November 2011] (1.7) [9 November 2011-31 December 2020] (Suppressed) [0.09-0.76]

Note: 95% Cl = 95% confidence interval.
The suicide rate was suppressed as the number of suicides was under 5.

Results from the sensitivity analyses

The models for Bridge B and C were run with different time
periods. For Bridge B, when the starting date of the pre-
intervention period was changed from 1 January 1997 to 1
January 2000 and 1 January 2010, respectively, the IRRs were
1.22 (95% CI = 0.88 — 1.68) and 0.79 (95% CI = 0.56 — 1.11)
(see Supplement 1).

The periods were reclassified in different ways for Bridge C.
First, the IRR was 0.83 (95% CI = 0.36 — 1.92) when the time
span before the installation of the barrier with full coverage was
considered the pre-intervention period and the remainder of the
time span was considered the post-intervention period. Second,
the IRR was 0.89 (95% CI = 0.37 — 2.12) when the time spans with-
out any barrier and with a fully covered fence were set as pre- and
post-intervention periods, respectively (Supplement 2).

Discussion

This study evaluated the effectiveness of different types of partial
means restrictions on bridges in reducing suicide. Partly in line
with our expectations, some partial restrictions were effective in
preventing suicide. Suicides significantly decreased after installing
a fence equipped with sensor wires and spinning rails on top of
Bridge A, as well as partial fencing on Bridge D. However, there was
no reduction of suicide following partial restriction at other two
sites: Bridge B with bird spikes and Bridge C with partial fencing.
The findings from the individual bridges are worth considering
in more detail. In the case of Bridge A, the effectiveness is com-
parable with that of a similar form of intervention on the Clifton
Suspension Bridge in the UK, which involved a 2-meter-high wire
barrier (Bennewith et al., 2007). However, it is weaker when com-
pared to interventions on bridges with complete restrictions of
access to means (e.g., Gateway Bridge in Australia, Grafton Bridge
in New Zealand or Ellington Bridge in the US [Pirkis et al., 2015]).
So, although the intervention at Bridge A was effective, presumably
because the wires and spinning rails made access difficult, it could
have been more effective still if the space between the wires had not
allowed a person to get through and reach the point of jumping.
On Bridge D in Canada, the partial fencing prevented access
to the rails and the cables of the bridge, starting at the entrance.
Although the middle part of the span was still accessible, this
intervention was effective in preventing suicides. One possible
explanation for the positive effect is that it may have increased the

likelihood of passers-by being able to intervene with someone at
risk. It may have been more difficult to retrieve someone from the
cables than from other parts of the bridge, so preventing access
to these may have been particularly critical. In addition, the only
way to access the middle span of the bridge is via road (because
it does not have a pedestrian walkway), and there is no shoulder
lane so someone parking on the middle part of the bridge with the
intention of jumping would attract the attention of other drivers.
There are some indications that those who do jump from bridges
are more likely to jump over water than land (Coman et al., 2000),
and many suicidal individuals do not show visible signs of distress
(Owens et al., 2019), which may make recognition difficult (Owens
et al., 2019) without these other signs of unusual behaviour. By-
standers are more likely to assist in situations where the risk of
danger is evident (Fischer et al., 2011; Ngo et al., 2022), so if the
suicidal individual’s behaviour was more noticeable this may con-
tribute to timely intervention. On the other hand, the highest part
of the bridge remained accessible at 49 metres, so it is likely that
a more complete intervention that involved full coverage of the
bridge would have been more effective still.

The bird spikes on Bridge B had the advantage of being light
weight and not obstructing the view but were not effective in reduc-
ing suicides, irrespective of how the pre-intervention period was
defined. Similarly, the partial fencing on Bridge C was not effective
in preventing suicides, but once fences with fuller coverage were
erected the result was much more positive [Supplement 2]. This
could be attributed to the similarity in design between the railing
areas and the alcove areas, which may potentially enable individ-
uals to readily access these areas and use them as footholds for
jumping.

The current study provides important information about the
effectiveness of partial restriction of access to jumping points on
bridges and considers a broader set of interventions that has not
been considered in the past. It is also the first study to consider
partial means restriction on bridges in more than one country.
However, the study has several limitations. Official data on suicides
at the bridges in question may be imprecise (Beautrais, 2001) and
the fact that suicide is a rare event limits the power of the statistical
analyses (Reisch and Michel, 2005; Sinyor and Levitt, 2010).
This latter limitation is important because some of the
interventions that did not show statistical evidence of effec-
tiveness may in fact have been promising. Another limitation is
that the bridges in the current study might not represent many
other sites where similar interventions are put in place. Finally,
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unmeasured confounders may also have been a limitation; it was
not possible to ascertain, for example, what other factors may have
been influencing suicide rates in the local area, or whether other
interventions were being delivered.

Conclusions

Partial restriction of access to means on bridges appears to be help-
ful in preventing suicide, in certain circumstances. Fences with
sensor wires and spinning bars at the top, and partial fencing at
selected points on bridges show promise, although further work
is required to verify these findings. Although these interventions
are unlikely to be as effective as interventions that fully secure the
bridge and completely prevent jumping, they might best be thought
of as temporary solutions before more complete or permanent
structures are implemented.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S2045796024000428.
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