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Abstract

Objective This research aims to determine the long-term
impact of the Bloor Street Viaduct suicide barrier on rates
of suicide in Toronto and whether media reporting had any
impact on suicide rates.
Design Natural experiment.
Setting City of Toronto, Canada; records at the chief
coroner’s office of Ontario 1993–2003 (11 years before the
barrier) and 2004–2014 (11 years after the barrier).
Participants 5403 people who died by suicide in the city
of Toronto.
Main outcome measure Changes in yearly rates of
suicide by jumping at Bloor Street Viaduct, other bridges
including nearest comparison bridge and walking distance
bridges, and buildings, and by other means.
Results Suicide rates at the Bloor Street Viaduct declined
from 9.0 deaths/year before the barrier to 0.1 deaths/year
after the barrier (incidence rate ratio (IRR) 0.005, 95% CI
0.0005 to 0.19, p=0.002). Suicide deaths from bridges in
Toronto also declined significantly (IRR 0.53, 95% CI 0.40
to 0.71, p<0.0001). Media reports about suicide at the
Bloor Street Viaduct were associated with an increase in
suicide-by-jumping from bridges the following year.
Conclusions The current study demonstrates that, over
the long term, suicide-by-jumping declined in Toronto
after the barrier with no associated increase in suicide by
other means. That is, the barrier appears to have had its
intended impact at preventing suicide despite a short-term
rise in deaths at other bridges that was at least partially
influenced by a media effect. Research examining barriers
at other locations should interpret short-term results with
caution.

Introduction
Means restriction is arguably the population-based suicide prevention strategy
with the most robust evidence base.1–5
Restricting access to common methods of
suicide is thought to disrupt the suicide
process because suicidal crises may be shortlived and people often report a preference
for specific means.6–9 Critical reviews of the
literature suggest only a small risk of people
seeking out other ways to die from suicide

Strengths and limitations of this study
►► Study strengths include that this natural experiment

examines long-term data for a means restriction
strategy introduced at what was formerly one of the
world’s most significant suicide ‘hotspots’.
►► Media coverage of the Bloor Street Viaduct as a
‘hotspot’ was variable in amount but spanned all
18 years of the study allowing for the examination
of suicide contagion over a longer timespan than is
typically possible.
►► Study limitations are the potential for an ecological
fallacy, that only print media were examined, that
suicide deaths by jumping from bridges account
for only a small proportion of all suicide deaths
in Toronto and that results from one city may not
match experiences elsewhere.

once a specific method is no longer available.6 10
Special attention has been given to
suicide by jumping from height with suicide
prevention barriers constructed at the
Empire State Building, the Eiffel Tower and
bridges around the world11–15 including the
Bloor Street Viaduct in Toronto, Canada,
the second most frequented bridge worldwide for suicide death after the Golden Gate
Bridge in San Francisco.16 Our group studied
the impact of the barrier 4 years after it was
completed and demonstrated that, although
there had been no further suicide deaths
at the Bloor Street Viaduct, the number of
suicide deaths by jumping from a height in
Toronto was unchanged due to a statistically
significant rise in suicide deaths at other
bridges.16 This finding is in contrast to those
from a meta-analysis conducted by Pirkis et
al examining six studies which showed that,
despite a 44% increase in suicide deaths at
other jumping sites, barriers still resulted
in a 28% net reduction of suicide deaths by
jumping in the study cities.17
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Methods
Suicide data
We examined records from the Office of the Chief
Coroner of Ontario covering all suicide deaths in
Toronto, extending our own previous analyses to examine
long-term data.16 22 To be included in the data collection the death had to occur between 1 January 1993 and
31 December 2014 and be ruled a suicide by the coroner’s
office. As it takes more than 1 year for a case to be closed,
complete data for 2014 were available only in 2016. The
coroner provided the following information for suicide
deaths in Toronto in spreadsheet form: date of suicide,
age, sex and cause of death, such as a fall or jump from
a height, hanging or self-poisoning. All charts were then
manually reviewed by the primary investigator and/or
a trained research assistant to extract further pertinent
data. We grouped the suicide deaths into three categories:
all suicides in Toronto, suicides in Toronto by jumping
(where jumping implied from a height, therefore people
who jumped in subways were considered to have died by
other means) and suicides in Toronto by means other
than jumping. Suicide deaths by jumping were further
categorised based on whether jumping occurred from a
bridge or building (where building was defined as all other
2

structures such as residential/office buildings, parking
garages and hospitals). For suicide deaths by jumping
from a bridge, we also obtained the location of the bridge
where the suicide occurred. A prominent, nearby bridge
of similar size was considered the ‘nearest comparison
bridge’. Walking distance bridges were defined as those
within 5 km of the Bloor Street Viaduct by foot. This was
established using a Google directions search.
The barrier at the Bloor Street Viaduct was completed in
2003. Accordingly, we classified the 11 years from January
1993 to December 2003 as being before the barrier and
the 11 years from January 2004 to December 2014 as being
after the barrier. The population of Toronto was obtained
from census data held by Statistics Canada for the years
1996, 2001, 2006 and 2011.23–25 We used these data to
correct suicide rates for population over time according
to methods used previously.16 Linear population growth
was assumed for the periods 1996–2001, 2001–2006 and
2006–2011. We estimated population growth by extrapolating backwards from 1993 to 1996 and forwards from
2011 to 2014.
Media data
A media tracking service, Infomart, a division of Postmedia one of Canada’s largest news organisations,
provided media articles related to suicide. After examining circulation volumes, a natural cut-off identified 11
local and national publications with the highest circulation in the Toronto media market: print and online
version of three major Canadian newspapers (Globe &
Mail, National Post, Toronto Star); print versions of the
Toronto Sun, 24 hours Toronto, the New York Times, Maclean’s
Magazine; online version of the Canadian Broadcasting
Corporation (www.cbc.ca). Articles were available from
1997 for the Toronto Star, Toronto Sun, National Post and
Maclean’s Magazine. The Globe & Mail and its online
version were reliably available in 2000, the New York
Times in 2004, www.cbc.ca in 2005, www.thestar.com and
www.nationalpost.com in 2007 and 24 Hours Toronto in
2008. A database search was run for suicide and related
keywords. Coders were trained to manually examine
each article and include as relevant articles with a major
focus on suicide, defined as having greater than two
sentences or a short paragraph devoted to the subject.
Trained coders then searched the identified articles for
the keywords ‘Viaduct’, ‘Bridge’ and ‘Jump’. Identified
articles were then coded on a yes/no basis for whether
they (1) were related to the Bloor Street Viaduct, (2)
if so, if they expressed negative views about the barrier
or suicide barriers in general (defined as describing the
barrier as a poor use of resources, an ineffective strategy
or both) and/or included the cost of the barrier, (3)
were related to jumping from a bridge other than the
Bloor Street Viaduct and/or (4) included a message of
hope that suicide is preventable. None of these codes
were mutually exclusive. Five inter-rater reliability tests
were spaced throughout coding, and collectively, 94%
agreement was achieved.
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Suicide barriers are prominent, visible and often
controversial interventions that may garner substantial
attention from the media.14 16 18 This is notable given the
well described ‘Werther Effect’ in which media reporting
on suicide is thought to have a causal relationship
with increased rates of death in an area through social
contagion.19 Media reporting specifically on suicide by
jumping has been positively associated with suicide rates
and therefore may be particularly likely to result in contagion effects.20 Given evidence that media reporting on
deaths at particular jumping sites encourages ‘copycat’
behaviour,21 it is plausible that such media reports occurring proximal to the construction of a suicide barrier may
have a similar impact.
The construction of a suicide barrier therefore may
function as a population-based natural experiment that
‘tests’ two potentially opposing impacts on suicide death;
that is, it may test the value of a means restriction strategy
designed to reduce suicide deaths as well as the impact of
the consequent media discussion that may inadvertently
increase them. Longer term data are needed to disentangle these phenomena given that media effects would
be expected to be more transient compared with the
barrier itself. Such an opportunity exists given that it has
now been 13 years since the Bloor Street Viaduct suicide
barrier was constructed and that, at the time, it garnered
substantial media attention.16 In this study, we re-examine
suicide deaths in Toronto as well as their relationship to
media reporting to make a more definitive assessment of
the barrier’s long-term impact. We maintained the a priori
primary hypothesis of our original study that the barrier
would result in fewer suicides by jumping in Toronto.
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Results
Rates of suicide before and after the suicide barrier
are presented in table 1. Only one person has died by
circumventing the barrier and jumping off the Bloor
Street Viaduct since the barrier was completed. Per-capita
rates at that location have declined from 9.0 deaths
per year before the barrier to 0.1 deaths per year after
the barrier (p=0.002). Suicide deaths from bridges in
Toronto have also declined by a similar absolute number
(18.8 deaths per year before the barrier vs 10.0 deaths
per year after the barrier, p<0.0001). Counts of suicide
deaths from the Bloor Street Viaduct and other bridges
including the nearest comparison bridge are shown in
figure 1. There has been no statistically significant rise in
deaths by jumping from other bridges in the city overall,
walking distance bridges, the nearest comparison bridge
or from buildings. There was a numeric but non-significant reduction in overall suicide deaths by jumping
(57.0 deaths per year before the barrier vs 51.3 deaths
per year after the barrier, p=0.07). Suicide deaths from
the nearest comparison bridge rose in the years during
which the barrier was constructed and in the 2 years
afterwards, but suicide deaths at that location have since
declined to prebarrier levels. Per capita rates of suicide
overall and by means other than jumping have also
declined significantly over the study period (p<0.0001;
p=0.001, respectively).
Counts of media articles about the Bloor Street Viaduct,
those that expressed negative views about the barrier and
those about suicide by jumping from other bridges are
shown in figure 2. Over the 3 years prior to the barrier
and the 2 years during its construction (1998–2003),
there were 207 articles published about the Bloor Street
Viaduct and its relationship to suicide including 96 (46%)
that highlighted the cost of the barrier and 49 (24%) that
expressed negative sentiments about the barrier. These
included statements suggesting that the barrier was a
waste of money or time, that resources should have been
Sinyor M, et al. BMJ Open 2017;7:e015299. doi:10.1136/bmjopen-2016-015299

allocated elsewhere and/or that individuals at risk would
simply find another way to end their lives.
There was no significant relationship between number
of articles and suicide deaths by jumping or overall in
the following year. Articles about suicide at the Bloor
Street Viaduct were associated with a significant increase
in suicide deaths by jumping from bridges the following
year (incidence rate ratio (IRR) 1.011, 95% CI 1.0014 to
1.0207, p=0.02). These articles were also associated with
a decline in suicide deaths by jumping from buildings
the following year (IRR 0.9939, 95% CI 0.9902 to 0.9976,
p=0.001). Articles describing the cost of the barrier were
associated with an increase in suicides on bridges (IRR
1.025, 95% CI 1.0001 to 1.05, p=0.05). Messages of hope
were associated with a decrease in suicide deaths by
jumping from buildings only (IRR 0.9869, 95% CI 0.9776
to 0.9962, p=0.006). There was no significant impact
of articles expressing negative views about the suicide
barrier or articles about bridges other than the Bloor
Street Viaduct.
Discussion
Only one person has managed to circumvent the barrier
and die by suicide at the Bloor Street Viaduct over 11
years, consistent with the earlier, short-term finding that
the barrier is effective at preventing suicide deaths at
that location.16 What this study adds is the long-term data
showing that suicide deaths from all bridges in Toronto
have declined by a similar number to those prevented
at the Bloor Street Viaduct with no increases in deaths
at nearby bridges. These results differ substantially from
the earlier, short-term findings. Likewise, the number of
suicide deaths by jumping from all heights in Toronto
had been unchanged after 4 years, whereas at 11 years
after the barrier, there has been a numerical reduction
(57.0 vs 51.3 deaths/year) with a trend towards significance (p=0.07).
The media results support the notion that the spike in
suicide deaths observed at other bridges immediately after
the barrier was influenced by short-term media reporting
including some that expressed scepticism about the use
of the barrier. Ironically, it appears that the negative
impact of these speculative reports on suicide rates may
have obscured the positive impact of the actual suicide
prevention barrier leading to the short-term conclusion
that it had not achieved its intended aim. This finding has
important implications for how and when we evaluate the
impact of future barriers in other locations.
Strengths and limitations
Our original study examined 4 years of data after the
barrier under the premise that a barrier is an intervention that ought to have its maximum impact right after
its creation. However, the results of that study were
not in keeping with what has been observed at other
suicide barrier locations,17 and they have been criticised for possibly being inadequately powered and for
3
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Statistical analysis
Poisson regression analyses accounting for overdispersion (variance greater than mean) were used to examine
differences between suicide rates before and after the
barrier with time (prebarrier/postbarrier) and population adjusted suicide deaths per year as the independent
and dependent variables, respectively. For the media
analysis, Poisson regression were run to compare the
population-adjusted counts of suicide per year in relation to the yearly number of articles. Because of the risk
that media reports on a given year could be the result of
specific deaths rather than the cause of them, the models
applied a 1 year lag on the article predictor variable. That
is, the analysis tested whether media occurrences on the
previous calendar year had any relationship with suicide
deaths. We considered a p value less than 0.05 to be statistically significant. All analyses were run using SAS V.9.3
(SAS Institute).
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197.7
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*IRR of suicides postbarrier compared with prebarrier; df=15.
†Corrected per capita to suicides per 1993 population; not age standardised.
IRR, incidence rate ratio.
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−0.17
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−0.24
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−4.68

−0.63

0.08

−0.16
−0.11

Regression
coefficient

0.05

0.37

0.26

0.15

1.54

0.15

0.07

0.04
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SE

0.001

0.77

0.36

0.84

0.002

<0.0001

0.29

<0.001
0.07

p Value

0.84 (0.76 to 0.93)

1.11 (0.54 to 2.29)

0.79 (0.48 to 1.30)

1.03 (0.76 to 1.40)

0.009 (0.0005 to
0.19)

0.53 (0.40 to 0.71)

1.08 (0.94 to 1.24)
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Poisson regression analysis of yearly suicide rates by jumping from height and by other means in Toronto prebarrier (1993–2003) and postbarrier (2004–June
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relying on a small number of years that might have been
vulnerable to annual variability due to factors such as
media effects.26 A major strength of the present study
is the number of years examined postbarrier. This was
intended to address the above concerns and to determine whether long-term outcomes were different and,
indeed, they have been. The barrier also provided a
unique opportunity to examine the Werther Effect. Most

of the literature concerning suicide contagion examines
suicide rates in the immediate weeks following specific
suicide deaths.27 The media ‘event’ of the Bloor Street
Viaduct as a suicide hotspot has been ongoing but variable in intensity over the years of the study. Rather than
examining a transient impact of articles in the weeks
immediately following them, this circumstance allowed
for the use of a 1-year lag to determine the longer term

Figure 2 Counts of articles appearing in the 11 largest print and online media sources in Toronto relating to the Bloor Street
Viaduct suicide barrier and suicide by jumping from other bridges from 1997 to 2014.
Sinyor M, et al. BMJ Open 2017;7:e015299. doi:10.1136/bmjopen-2016-015299
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Figure 1 Counts of suicide deaths at the Bloor Street Viaduct, the nearest comparison bridge and from all bridges in Toronto
from 1993 to 2014.
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Conclusions
This study has important implications for future barriers
being considered in other locations. It contributes to
a convergence of evidence in the scientific literature
demonstrating that barriers can be an effective means
of preventing suicide deaths. They are a necessary
component of a suicide prevention strategy but are
also insufficient standalone interventions. Jurisdictions
contemplating barriers should consider pairing their
construction with media education about best practices
in reporting and the possibility of copycat deaths. We
further speculate that short-term outcomes in Toronto
might have been different had the Bloor Street Viaduct
barrier been accompanied by proactive messaging that
dispelled common myths about suicide, emphasised
that it is preventable, noted that the barrier is a sign that
society cares about people contemplating suicide and
provided information about high-quality mental healthcare services available nearby. Finally, researchers of
future barriers should take note that transient increases
6

in suicide deaths at other adjacent bridges may not be
sustained in the long term. This should introduce a note
of caution in interpreting and generalising results from
the years immediately following a barrier’s construction.
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