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Rationale: Google can act as a “gatekeeper” for individuals who seek suicide-related information online (e.g.,
“how to kill oneself”). The search engine displays a “suicide-prevention result” (SPR) at the very top of some
suicide-related search results. This SPR comes as an info box and contains supposedly helpful crisis help in-
formation such as references to a telephone counseling service.
Objective: It remains unknown, however, how Google has implemented the SPR in the especially dangerous
context of celebrity suicide for which imitational copycat suicides in vulnerable individuals are most likely.
Method: Relying on agent-based testing, a computational social science method, we emulated a total of 137,937
Google searches in April 2019, using both general suicide-related and specific celebrity suicide-related search
terms. Given the recently discovered language-based differences in SPR display rates, we held the language
constant and focused on German-speaking populations in four European countries.
Results: The SPR was never shown in searches for celebrities who died by suicide in all four countries.
Furthermore, analyses indicated a digital divide in access to suicide-prevention information with moderately
high SPR display rates in Germany and Switzerland, yet with no display in Austria and Belgium.
Conclusion: Higher SPR display rates could support global suicide-prevention efforts at virtually no cost by
providing preventive information to vulnerable users precisely at the moment when it is apparently needed.

1. Introduction

Suicide is a severe threat to global public health (Wasserman, 2016;
World Health Organization, 2019) and the media are perceived to be a
key factor in eliciting suicide-protective as well as harmful imitation
effects (Mann et al., 2005; Niederkrotenthaler et al., 2010). Although
most of the research on media and suicide has focused on media in
traditional media environments largely dominated by television and
newspapers more recent studies have focused more on the implications
of new digital media environments (e.g., Arendt and Scherr, 2017a, b;
Arendt et al., 2019a, b; Fahey et al., 2018; Scherr and Reinemann,
2016; Till et al., 2017; see also Biddle et al., 2008). Regarding the latter,
Internet search engines, such as global market leader Google, play an
increasingly important role (Arendt and Scherr, 2017a; Scherr et al.,
2019a, b).

Of note, Google acknowledges the importance of digital media en-
vironments for suicide prevention and has implemented a self pro-
claimed suicide-prevention result (SPR; Zeiger, 2010, see a screenshot

in the online supplement). This info box, presented at the top of the list
of search results, shows important online and offline help resources for
individuals suffering from a suicidal crisis, including country-specific
helpline telephone numbers or crisis chat rooms. Existing evidence
demonstrates that such referrals are important as they can elicit bene-
ficial effects on their users (Lester and Rogers, 2012); albeit more re-
search in this regard is needed. Of particular interest, people seek
professional help services more often when the media provide the
sources (Kennedy et al., 2004; Sonneck et al., 2007; Zeiger, 2010).
Therefore, high display frequencies of the SPR can be deemed beneficial
from the perspective of suicide prevention.

Search engines are an important distributor of suicide-protective
information, acting as a “gatekeeper” (Shoemaker and Vos, 2009) for
preventive (mental) health information. Unfortunately, the display
rates of Google's SPR seem to be disparate: the SPR is not equally
presented to every user searching for suicide. The company does not
disclose the underlying programming of the display algorithm, keeping
it a closely guarded secret. Consequently, the most accurate and
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ethically justifiable research methodology to investigate SPR display
rates is to emulate actual Google searches using “virtual agents” that
perform Google searches just like real human beings do (Haim, in press
). This practice allows researchers to measure the share of the results
displaying the SPR [%] without having knowledge of Google's “algo-
rithmic black box.”

One study conducted in Germany (Haim et al., 2017) showed that
the SPR was only displayed in one-in-ten Google searches for general
suicide-related helpful search terms (e.g. “overcoming suicidal
thoughts”) and in one-in-four searches for general suicide-related
harmful search terms (e.g. “best suicide method”). Another study that
followed the same research paradigm (see Scherr et al., 2019a, b) found
that the SPR display rates varied across 11 countries depending on the
country and the language that was used. For example, in both the
United States (92%) and the United Kingdom (92%), the SPR was
shown at relatively high display rates after searches for general suicide-
related harmful terms. Interestingly, the SPR display rate was sub-
stantially lower in Japan (36%), Germany (22%), and South Korea
(20%). Strikingly, in a multi-lingual country such as India, the SPR was
displayed after searches in some languages (English, Hindi) but not all
(Telugu), even when the same search terms were used. Although
Google deserves credit for including the SPR in its algorithm, the
varying display rates can contribute to a digital divide in access to
suicide-preventive information with possibly lethal consequences.

2. The present study

The present study focuses on a topic that has not yet been addressed
by previous research. Research has revealed that media reporting about
celebrity suicide is especially dangerous and can lead to substantial
copycat effects (Chen et al., 2010; Fink et al., 2018; Stack, 1987, 2005).
In fact, many users who want to learn more about a celebrity who has
died by suicide will use Internet search engines (Arendt and Scherr,
2017b). Importantly, it is unknown whether the search engine presents
the SPR in the context of a celebrity suicide. In fact, previous research
has mainly focused on general suicide-related search terms (e.g., “how
to kill oneself,” “best suicide method”). Given that high display fre-
quency rates in searches for celebrity suicide can be considered espe-
cially important due to possible strong copycat effects
(Niederkrotenthaler et al., 2012), scholarly attention on this question is
of utmost importance. Indeed, the SPR seems to be especially con-
sequential in a celebrity-suicide context. Here, it can be understood as a
tailored prevention message that appears exactly when vulnerable in-
dividuals search for suicide and presents preventive information pre-
sumably right at the moment when it is apparently needed—when
suicidal thoughts are mentally activated in a suicidal individual's mind.
From a global public health perspective, high display frequencies are
thus desirable for celebrity-suicide search requests.

Although we already know that there are great country dependent
disparities in display frequencies related to general suicide-related
(harmful or helpful) terms, we lack knowledge on whether Google
presents the SPR when users search for the name of a celebrity who has
died by suicide. The investigation of this research question is the pri-
mary contribution of the present study, whose results may inform both
our theoretical knowledge about online suicide prevention, and search-
engine providers on how to adequately implement suicide-prevention
efforts.

3. Method

We used an agent-based testing methodology (Haim, in press) to
investigate display rates in four European countries with German-
speaking populations. In fact, the obtained search results of ordinary
users can be emulated with virtual agents. Thus, virtual agent-based
testing is a computational social science methodology that can be used
to explore the display frequencies of Google's SPR.

We used a four (country: Austria, Belgium, Germany, and
Switzerland) × five (search-term category: suicide-unrelated control,
general suicide-related harmful, general suicide-related helpful, names
of celebrities who died by suicide, names of these celebrities plus sui-
cide cue) design using day-by-day display frequency values as the target
outcomes. While Austria, Germany, and Switzerland are countries
where German is (one of) the majority language(s), we also included
Belgium, where German is an official minority language only spoken by
the German-speaking community of Belgium. Given prior findings of
strong stability in SPR display rates (Haim et al., 2017), the main
outcome is the daily share [%] of search results in which the SPR is
displayed to a user. The observation period was one week (see below).

3.1. Five categories of search terms

The virtual agents were programmed to repeatedly search for terms
from a list of either (1) suicide-unrelated control terms (e.g., “stu-
dieren,” which is German for “to study”); (2) general suicide-related
helpful terms (e.g., “hilfe bei selbstmordgedanken,” which is German
for “help in suicidal ideation”); (3) general suicide-related harmful
terms (e.g., “wie man sich umbringt,” which is German for “how to kill
oneself”); (4) names of celebrities who died by suicide without a suicide
reference (e.g., “chester bennington”); and (5) names of celebrities who
died by suicide with a suicide reference (e.g., “chester bennington
selbstmord,” which is German for “chester bennington suicide”). The
list of general suicide-related terms and the suicide-unrelated control
terms were taken from previous studies (Biddle et al., 2008; Scherr
et al., 2019a, b; Võ et al., 2009).

For the celebrity-related search term categories, we selected seven
celebrities who had all died by suicide relatively recently. The selection
was based on an expert discussion on celebrities who were known to the
German-speaking populations of all four countries. Four celebrities can
be broadly categorized as entertainers (Daniel Küblböck), musicians
(Avicii; Chester Bennington), or actors (Robin Williams). We also in-
cluded a prominent TV chef (Anthony Bourdain), a commercial airplane
pilot (Andreas Lubitz), and a war criminal from the early 1990s
Yugoslav Wars (Slobodan Praljak). All search terms and short descrip-
tions of the celebrities can be found in the online supplement.

3.2. Software script and procedure

We set up a total of eight servers, two for each country. All eight
servers were rented in Frankfurt, Germany, from Amazon Web Services.
We then virtually moved each of the eight servers to one of the four
countries under investigation using professional VPN tunneling. For
multi-lingual countries, the VPN tunnels routed to German-speaking
regions. To eliminate any methodological artifacts, we used two dif-
ferent, well-known VPN providers (ExpressVPN; NordVPN)—also for
the German servers in order to be consistent. Technological issues
prevented data generated through the NordVPN tunnel in Austria from
being included in the final results. Of the remaining final seven servers,
each had a country-specific geolocation (i.e., IP address) through which
the virtual agents could emulate real user behavior from that respective
country. We built on the established “ScrapeBot” (Haim, in press, Haim,
2019), which uses Selenium for Firefox to automatically emulate web
requests for the agent-based testing task. Thereby, origin detection was
further supported through ISO-based, country-specific German-lan-
guage settings. All scripts have been made fully available online under
https://github.com/MarHai/ScrapeBot.

Data collection took place over one week in April 2019 (i.e., from
the 15th to the 21st). Each server (1) randomly chose one search-term
category (i.e., one agent); (2) launched a fresh Firefox environment
without cookies or a web history; then (3) navigated to the country's
respective Google instance (e.g., google.at); (4) randomly chose one of
the search terms; (5) searched for this term; and (6) logged whether the
SPR was presented. Two precautionary measures were taken in order to
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reveal possible malfunctions of the methodological paradigm: (1) the
virtual agents randomly took screenshots of the search to validate the
findings; (2) at random, agents navigated to an IP-locating service (i.e.,
ipinfo.io) in order to check the VPN location. After each run, the Firefox
environment was terminated, and the procedure started all over again.

In total, this setup yielded N = 137,937 searches. These searches
were almost equally distributed across Belgium (n = 39,254 searches),
Germany (n = 38,942 searches), and Switzerland (n = 40,848 sear-
ches); in Austria, where we only used one server, approximately half
the number of searches were performed; namely, n = 18,893. All col-
lected data and analyses have been published on the Harvard Dataverse
under https://doi.org/10.7910/DVN/VX6QVB.

4. Results

4.1. Preliminary analysis: SPR display rate for general suicide-related
searches

As Fig. 1 depicts, the SPR was displayed at a moderately high fre-
quency in Germany and Switzerland but was never displayed in Austria
or Belgium. Regarding the latter, there is a small peak on April 16th
(see Fig. 1) due to a methodological issue: one Belgian server un-
expectedly reverted to its physical server location in Frankfurt, Ger-
many. Although unplanned, this short switch to Germany, a country
with higher display frequencies (see Fig. 1), provides further evidence
for the idea that the SPR is not equally displayed to all users, and de-
pends on the country where the users are located when they search for
their suicide-related information. Addressed simultaneously, this

analysis provides evidence for a digital divide.
We predicted that general suicide-related harmful search terms

would elicit higher display frequencies compared to general suicide-
related helpful search terms. In Germany, harmful terms, M = 22.3,
95% CI [21.4, 23.2], elicited significantly higher display frequencies
compared to helpful terms, M = 5.0, 95% CI [4.5, 5.5], as indicated by
the non-overlapping confidence intervals that are based on boot-
strapping. Similarly, in Switzerland, harmful terms, M = 16.6, 95% CI
[15.8, 17.5], elicited significantly higher display frequencies compared
to helpful terms,M= 4.8, 95% CI [4.3, 5.3]. Interestingly, although the
display frequencies were almost identical in Germany and Switzerland
for helpful terms, display frequencies significantly differed in both
countries for harmful terms. Consistent with our expectations, the
control terms never led to the display of the SPR.

4.2. Main analysis: SPR display rate for celebrity-suicide searches

As the primary contribution of the present study, we tested whether
Google presented the SPR when virtual agents searched for celebrities
who had died by suicide without (e.g., “robin williams”) or with a
suicide cue (e.g., “robin williams selbstmord”). For a total of
n = 55,307 searches across all four countries related to these two ce-
lebrity-related search term categories, strikingly, the SPR was never
displayed. This outcome was extremely surprising given that at least the
celebrity searches with a suicide cue were predicted to lead to the
display of the SPR in countries where the SPR generally shows up (i.e.,
Germany and Switzerland).

For a more thorough understanding of this finding, we compared

Fig. 1. Display frequencies of Google's suicide-prevention result (SPR) per day in Austria, Belgium, Germany, and Switzerland after using five different categories of
search terms, either helpful or harmful, but also with either a general or celebrity reference to suicides, or a suicide-unrelated control group. The gray area represents
the percentile-bootstrapped 95% confidence bands of SPR display frequencies based on 1000 replications.
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the display frequency rates for the search term “selbstmord” (Engl.:
“suicide,” a term from the “general suicide-related harmful” category),
with the rates for the combined search term (i.e., celebrity + suicide
cue; e.g., “robin williams selbstmord,” Engl.: “robin williams suicide”).
Virtual agents who searched for the term suicide alone (“selbstmord”)
saw Google's SPR in about half of the searches (Germany: 53.32%,
n = 353/662; Switzerland: 49.64%, n = 342/689). Despite this
finding, the SPR disappeared entirely when the name of a celebrity was
added: the display frequency was zero when users searched for com-
bined search terms (“robin williams selbstmord”). We return to this
striking finding in the discussion section.

5. Discussion

Internet search engines are an important gatekeeper for suicide-
protective information. Google acknowledges this fact and presents
potentially helpful referrals to professional crisis intervention to some
of its users. The present study tested whether the search engine presents
this preventive information, the SPR, when users also search for ce-
lebrities who have died by suicide. References to crisis interventions
and suicide-prevention resources are especially relevant for vulnerable
users in this context and may help them overcome their suicidal crises.
In the four countries with German-speaking populations that this study
examined, Google never displayed its SPR when users searched for the
names of celebrities who had died by suicide. Of interest, the SPR was
shown in approximately half of all searches when users only provided
the term “selbstmord” (Engl.: “suicide”). Strikingly, the additional in-
clusion of the name of a celebrity who had died by suicide made the
suicide-protective information completely disappear. When users sear-
ched for the same term and the name of a celebrity who had died by
suicide (e.g., “avicii suicide”), the SPR was never displayed. Given that
celebrity suicide is an especially important area where detrimental
imitation effects are possible, the absence of the SPR in these searches
must be deemed especially problematic from the perspective of suicide
prevention.

This finding gives us insights into Google's algorithmic decision-
making within the area of suicide prevention. Apparently, the pre-
viously suggested “search-term” hypothesis (Scherr et al., 2019a, b)
finds support here. The best yet simplest explanation is that Google uses
profanity filters; that is, keyword lists that define whether or not the
SPR will be displayed. It is possible that more complex (machine-
learning) algorithms are working in the background as well, but the
results of the present study (see the finding related to different display
rates of “selbstmord” versus “aviici selbstmord”) are consistent with a
simple keyword account. Apparently, only the exact use of certain
keywords triggered the display of the SPR—an easy-to-change fact that
could help in disseminating helpful and potentially life-saving suicide-
prevention information to vulnerable users in times of acute crisis. We
provide a full list of key terms (which are based on previous research) in
the online supplement. This compilation may help search-engine pro-
viders to adapt their algorithmic decision-making accordingly.

Moreover, the present analyses also replicated previous findings on
a digital divide in access to mental health information. There were large
differences in the display rates of the SPR between the four German-
speaking countries. While the SPR was presented at moderately high
frequencies in Germany and Switzerland, it never appeared in Austria
or Belgium. Thus, it did matter where the vulnerable individuals were
when they searched for suicide-related information. Search engines
may thus contribute to (global) social inequalities.

The search engine Google deserves praise for starting to implement
suicide-prevention information. Nevertheless, the display rate of the
SPR found in the present study for Germany still exists in stark contrast
to the substantially higher rates in English-speaking countries (Haim
et al., 2017; Scherr et al., 2019a, b). The between-country differences in
SPR display rates among four countries shed further light on the in-
equalities in access to preventive (mental) health information. Some

countries seem to profit more from opportunities provided by new di-
gital media technologies. Interestingly, country or population size does
not seem to matter given that Switzerland is similar to Austria yet has
higher SPR display rates.

6. Limitations

The study has limitations. First, the searches made by our virtual
agents were not conducted in the direct aftermath of the deaths of the
celebrities. We held the observation period constant to ensure that the
context was comparable. It is possible that the SPR display frequencies
are different shortly after a celebrity suicide. Although we do not expect
this given the high temporal stability of the search results (Haim et al.,
2017), a future study may wish to test variations directly, subsequent to
celebrity deaths by suicide. Second, we restricted the analysis to four
countries with German-speaking majority and minority populations.
Display rates may certainly be different in countries with other lan-
guages (see Scherr et al., 2019a, b). Third, in total, we used seven ce-
lebrities who were determined to be known in all four countries. Dis-
play frequencies may be different for other celebrities. Given that none
of the seven celebrities elicited the display of the SPR, we do not expect
different display rates for different celebrities; however, this is an em-
pirical question and thus also up to a future study. Fourth, we used
seven consecutive days for the observation period. As already noted,
search results are relatively stable over time (Haim et al., 2017).
Nevertheless, display frequencies may vary (slightly) over longer time
periods.

7. Conclusions

Digital media technologies not only shape our daily lives, but they
also play a paramount role for (global) suicide prevention. Offering
suicide-prevention information in an info box (SPR) on top of suicide-
related search results is a promising way to inform the public about
where to find help in an acute suicidal crisis. Currently, Google's un-
derlying programming could be optimized. Search-engine providers
clearly have a social responsibility in this regard. By increasing the
display frequencies of suicide-protective information, search engines
may better contribute to saving the lives of vulnerable individuals.
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