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Abstract

Aim: The present study aimed to examine possible relationships between suicide-related
terms obtained from Google Trends and actual suicide data and whether these relation-
ships differ according to sex.
Materials and Methods: The study period was from 2009 to 2019. In this study,
suicide data were collected from the suicide statistics of the Turkish Statistical Institute
(TUIK) for this timeframe. Google Trends was used to examine the search trends of
suicide-related terms in Turkey. Pearson correlation analysis was used to find associations
between the data obtained from TUIK and Google Trends. Finally, linear regression
analysis was performed to identify predictors of monthly completed suicide rates in the
general population.
Results: In our study, 105 search terms obtained from Google Trends were examined to
find associations with suicide rates in a specific timeframe. Among them, 31 terms had
positive correlations, and nine had significant negative correlations. The terms "allergy"
and "pain" were the most closely related to the overall suicide rates. Other significantly
correlated terms were "how to commit suicide", "to commit suicide", "depression," and
"hallucination". In addition, significantly different results were found for men and women.
Conclusion: The present study showed that suicide-related terms obtained from Google
Trends may predict actual suicide rates and may be an easy way to monitor suicide trends
in Turkey. Future studies should use a more comprehensive internet network, including
social media and other search engines, and consider other variables related to suicide to
better understand this relationship.

Copyright © 2023 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Suicide is death caused by injuring oneself with the in-
tent to die. Approximately one million people die by sui-
cide yearly [1, 2]. In our country, the Turkish Institute of
Statistics (TUIK) reported that the suicide rate in 2019
was 0.62 per 100,000 people aged under 15 years and 4.95
for those aged 15 to 19 years [3]. Suicide is a multidimen-
sional behavioral outcome associated with various biolog-
ical, psychological, and social factors. Therefore, under-
standing suicide risk factors that can be recognized and
modified is crucial for suicide prevention. Although there
is no way to predict suicide with certainty, there are some
risk factors and determinants. These include mental ill-
ness, social causes, biological and genetic predispositions,
and physical illness. Among these risk factors, psychiatric
disorders have the greatest impact on suicide rates [4-6].

∗Corresponding author:
Email address: drokanekinci@yahoo.com ( Okan Ekinci)

Given that Google is increasingly incorporated into re-
search in the field of health, as in all areas of life, it
is becoming a beneficial instrument for studying men-
tal health and human behavior [7, 8]. Google Trends, a
Google Labs device, is a free, simple-to-use tool for ac-
cessing search data from a sizable population and gaining
insightful knowledge about how people generally behave
and how their behavior relates to health and health care.
This potential is particularly apparent when the data of an
actual epidemiological event in a certain location show an
essential link with an abnormal increase in the search fre-
quency of a word describing an epidemiological event (for
example, an influenza epidemic) in a specific timeframe
[9].

People frequently look for mental health information on-
line because they believe it is less stigmatizing than re-
ceiving professional care [10]. On the other hand, there is
increasing concern that as the frequency of searching for
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health-related information online rises, people at risk of
suicide are using the internet more regularly to look up
information about suicide. Users may find content that
both encourages suicide and attempts to prevent suicide
and information that addresses people searching for infor-
mation about suicide online who need aid [11, 12]. In the
presuicidal period, people may intensify their research on
terms related to their mental state and confusion, psychi-
atric symptoms and disorders, and the social, relational,
and economic difficulties they experience. They may also
intensify their searches for terms that reflect the need for
help. Even worse, search phrases will take individuals
at risk of suicide directly to websites that provide sui-
cide techniques, tools, and plans without providing medi-
cal help [13]. Numerous researchers have investigated the
connection between the volume of searches using suicide-
related search terms and suicidal behavior due to the pos-
sibility that these search results could aid in the prediction
of suicide as well as alter an information seeker’s behavior
by influencing their suicide-related thoughts and plans [14,
15].
The relationship between the volume of Google Trends
searches using terms and the suicide rate has been the
subject of various studies in the literature. Although some
studies have claimed that Google Trends data can help pre-
dict suicide [16-18], Tran et al. [19] suggested that this was
not the case in their multicenter study conducted between
2004 and 2012. They stated that Google Trends did not
appear to be a reliable tool for the prediction of suicidal
acts and had limited validity in estimating national suicide
rates. Despite these studies, to our knowledge, no research
has been conducted on the correlation between the actual
rate of suicide and the volume of Google searches using
these terms in our country. In this study, we aimed to
ascertain whether there are possible relationships between
the volume of searches for suicide-related terms obtained
from Google Trends and actual suicide data, as well as
whether there are sex differences in these relationships.
The main hypothesis was that there would be significant
correlations between the volume of Google Trends searches
using some suicide-related terms and the actual suicide
rates. We also hypothesized that these relationships would
be different for men and women.

Materials and Methods

Monthly suicide data from January 2009 to December 2019
were obtained from the online database of the Turkish
Statistical Institute (TUIK), which is open to the pub-
lic. TUIK is the only official institution that publishes
suicide statistics in Turkey. No further permissions or eth-
ical approvals were required to use this publicly available
data posted on the internet [3]. In addition, our study did
not involve human subjects, animals, TUIK, and Google
Trends data are publicly published, there was no require-
ment for ethics committee approval, as in similar studies
[5, 17, 19, 20]. Google Trends was used to examine the
search trends for Turkey. Google Trends is an online search
tool launched by Google in May 2006. Google Trends al-
lows for a search of trends in Google searches over time
and region. It analyzes the popularity of search queries
in Google Search, providing information on the frequency

of specific keywords, subjects, and phrases across regions
and languages over a specified period. In addition, the
data, presented in a graphical format, can be downloaded
as CSV files [8]. Google Trends normalizes search data by
dividing each data point by the total number of searches
for the region and period it represents. After that, the
figures are scaled from 0 to 100 based on the percentage
of searches for each topic across all issues. The total num-
ber of searches for a term may differ across regions with
similar search interests. Low-volume search terms are rep-
resented by "0," high-volume search terms are represented
by "100," and others are in the middle. It is important
to remember that Google Trends excludes searches that a
specific user repeatedly submits in a short period. Google
Trends does not display the total number of searches. Re-
gardless, the relative query rate for a search phrase is cal-
culated. This means that Google divides the total number
of searches conducted in each location at any given time
by the total number of searches conducted for a specific
term. The results are then standardized using a Google
Trends Relative Search Volume (RSV) index ranging from
0 to 100, with a value of 100 denoting the period when the
volume of searches for that phrase is at its peak. To clar-
ify, the RSV index adjusts the query percentage of search
terms (from 0 to 100), which is the ratio of the total volume
of queries in each geographic location to the total number
of searches in that region. As an RSV value, the maxi-
mum search percentage in the specified time is adjusted to
100, and all subsequent measurements for that period are
calculated using that value [8].
The study initially utilized search terms from previous
studies to generate a list of candidate search terms related
to suicide [16, 17, 20]. These terms were translated into
Turkish to search on Google Trends. Search statistics for
these terms are obtained monthly from Google and only
reflect searches made in Turkey. Afterward, we expanded
the list of queries by discussing the authors and considering
the characteristics of Turkish people. The study aimed to
encompass a broad range of commonly used, non-medical
terms in its analysis. Terms such as "baby blues," less
frequently used, did not generate enough search volume
to be analyzed and were therefore excluded. We collected
the search terms between 01/01/2009 and 31/12/2019 in
Turkey, a specific period to match the official figures pro-
vided by TUIK. The data is provided from Google Trends
and lack gender differentiation, unlike the suicide data
from TUIK. In addition, search terms were categorized
as follows: variables related to suicide, variables related to
mood and anxiety symptoms, stressor- and trauma-related
variables, variables related to alcohol and substance use,
sleep-related variables, variables related to psychopathol-
ogy and treatment, and others. Lastly, the correlation be-
tween TUIK monthly suicide numbers and Google trends
data in the timeframe was investigated and analyzed.

Statistical analysis
The data were analyzed using IBM SPSS Statistics version
21 (IBM Corporation). The distributions of the continuous
variables were checked by using the Kolmogorov-Smirnov
test. All continuous variables were normally distributed.
The relationship between the monthly Google trend val-
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Table 1. Number of positive and negative correlations
among 50 Google search terms according to Evan’s scale.

Correlation Strength Evan’s scale General population

Very weak or none 0.00-0.19 7+ / 3-
Weak 0.20-0.39 28+ / 8-
Moderate 0.40-0.59 3+ / 1-
Strong 0.60-0.79 0
Very Strong 0.80-1.0 0

ues of the terms related to suicide and the number of
completed suicide numbers per month was examined by
Pearson correlation analysis. Weak, moderate, or strong
relationship according to correlation values was made us-
ing the classification reported in Evans’ study [21]. Linear
regression analyses were performed to find predictors of
monthly completed suicides in the general population. All
variables that showed a statistically significant (p<0.05)
relationship with the number of completed suicides in the
Pearson correlation analysis were included as possible pre-
dictors. All the represented p values were two-sided, and
statistical significance was determined as p<0.05.

Results

According to the TUİK suicide data between January
2009 and December 2019, the number of reported cases
for men and women are 25,555 and 9,016, respectively,
adding up to 34.571 in total. The Pearson correlation of
the Google trends data between 2009 and 2019 for 105
search terms is calculated and categorized into five classes
according to Evan’s scale, as shown in Table 1. 40 terms
have a weak to moderate correlation. Among them, 31
terms have a positive, and nine have a negative correla-
tion (Table 1). Accordingly, the number of completed sui-
cides per month in the general population was found to
be weakly correlated with the search terms "is suicide a
sin?", "suicide plan", "attempted suicide", "teen suicide",
"killing oneself", "shooting oneself", "postpartum depres-
sion", "abandonment", "insomnia", and "psychosis". On
the other hand, it has a moderate relationship with the
terms "how to commit suicide", "to commit suicide", "sep-
aration", and "allergy". The Google trend value for none
of the search terms had a solid or robust association with
monthly suicide data (Table 2).
When the relationship between the number of monthly
completed female suicides obtained from TUIK and the
Google trend values was examined, it was found that
Google trend values of no search terms did not have a mod-
erate, strong, or powerful relationship with the number of
suicides. On the other hand, the rate of male suicides was
weakly correlated with Google trend values of the terms
"allergy", "headache", "pain", "psychologist", "psychia-
trist", "I cannot sleep", "drugs", "alcohol", "litigation",
"unemployment", "loneliness". At the same time, it has
a moderately significant correlation with the search terms
"breakup", "distress", "anxiety","bipolar", "anxiety dis-
order", "I want to die", "suicide", "how to commit sui-
cide", and "suicide". However, we found that the Google
trend value of none of the search terms had a strong or

very strong relationship with monthly suicide data for men
(Table 2).
Linear regression analysis was performed to find predic-
tors of monthly completed suicides in the general popu-
lation. All variables (search terms) that showed a statis-
tically significant (p<0.05) relationship with the number
of completed suicides in the Pearson correlation analysis
were included as possible predictors in the analysis. The
model explained a significant percentage of the variance
(adjusted R2 = 0.494, F=5.444, df=120, and p=0.021).
According to the analysis, Google trend values for the
search terms "antidepressants", "pain", "how to commit
suicide","headache", "allergy", "depression", "hallucina-
tion", and "to commit suicide" were found to be significant
predictors of the number of completed suicides per month
in the general population (ß=0.19 C.I: 0.07-0.87, p=0.021;
ß=-0.847, P= 0.007, C.I= -2.318- 0.366; ß=0.33, P=0.001,
C.I.= 0.244- 0.930; ß=1.385, P<0.001, CI: 1.275- 2.719;
ß=-0.950, P<0.001, CI=-2.037-0.638; ß=0.221, P=.005,
CI: 0.196-1.086; ß=-0.159, P=.018, CI: -0.907-0.087 and
ß=-.163, P=0.023, CI: -0.605- 0.047).
To find the determinants of the number of completed sui-
cides in men and women, linear regression analysis was
performed, which included all variables that had a statis-
tically significant (p<0.05) relationship with suicide rates
in the previous correlation analysis. Both models for de-
terminants of monthly suicide rates for men and women
explained a significant percentage of the variance (adjusted
R2= 0.32 and 0.43, respectively). Significant determi-
nants of female monthly completed suicides were found
to be Google trend values of search terms "relationship
problem", "suicide methods", "anxiety disorder", "being
sacked", "harassment", "sleep problem", and "chronic ill-
ness" (Table 3). The predictors of male monthly suicides
were determined as Google trend values of the search terms
"separation", "how to commit suicide", "insomnia", "to
commit suicide", and "to be abandoned" (Table 4).

Discussion
To our knowledge, this is the first study that evaluates
the relationship between actual suicide rates and Google
trends data in our country. As we hypothesized, this study
mainly indicated that google trends values of some search
terms related to suicide were significantly correlated to ac-
tual monthly suicide rates in Turkey. In addition, the fact
that different search terms were found to be associated
with monthly suicide numbers in women and men indi-
cated that this relationship differs between genders. More-
over, the terms "antidepressants", "pain", "how to commit
suicide", "headache", "allergy", "depression", "hallucina-
tion", and "commit suicide" were statistically significant
predictors of the monthly suicide rates in the general pop-
ulation in the present study.
An important finding of our study is that Google trend
values of two medical terms, "allergy" and "pain," were
significantly correlated with the overall suicide rates in
our study, which is consistent with other works [17]. A
research study about depression in people suffering from
allergies shows that physiological imbalances due to the
hypo-responsiveness in the cholinergic and beta-adrenergic
pathways of the autonomic nervous system are associated
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Table 2. The correlations between monthly suicide rates and the volume of Google search terms related to suicide
examined in Turkey between the years 2009-2019.
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Table 3. Google search terms as predictors of women completed suicide rates in Turkey collected by the TUIK in the
2009-2019 period.

Google search terms B SE Beta t p 95.0% CI for B VIF

Lower Bound Upper Bound

Cancer -0.384 0.102 -0.496 -3.772 0.000 -0.585 -0.182 3.328
Relationship problem -0.134 0.047 -0.214 -2.841 0.005 -0.227 -0.041 1.092
Suicide methods 0.105 0.052 0.149 1.993 0.048 0.001 0.208 1.082
Anxiety disorders 0.409 0.091 0.665 4.508 0.000 0.229 0.589 4.188
To be fired -0.127 0.046 -0.264 -2.786 0.006 -0.218 1 -0.037 1.73
Abuse 0.218 0.072 0.271 3.020 0.003 0.075 0.361 1.556
Sleep problem -0.155 0.063 -0.212 -2.469 0.015 -0.279 -0.031 1.419
Chronic disease -0.126 0.057 -0.174 -2.220 0.028 -0.239 -0.014 1.189

VIF: Variance Inflation Factor CI: Confidence Interval.

Table 4. Google search terms as predictors of men completed suicide rates in Turkey collected by the TUIK in the
2009-2019 period.

Google search terms B SE Beta t p 95.0% CI for B VIF

Lower Bound Upper Bound

Seperation -0.521 0.165 -0.328 -3.148 0.002 -0.848 -0.193 2.489
How to commit suicide 0.419 0.144 0.280 2.909 0.004 0.134 0.704 2.130
Insomnia -0.778 0.184 -0.377 -4.223 0.000 -10.143 -0.413 1.831
To commit suicide 0.336 0.130 0.266 2.594 0.011 0.080 0.593 2.414
To be abandoned 0.182 0.089 0.158 2.058 0.042 0.007 0.357 1.349

VIF: Variance Inflation Factor CI: Confidence Interval.

with depressive behaviors. The author further postulated
that allergic reactions might worsen these imbalances and
increase the risk of suicide [22]. On the other hand, pre-
vious research suggests that pain is an independent risk
factor for suicide, and poorly managing pain has been
identified as a risk for suicidal behavior [23]. Therefore,
we argue that people who frequently search for "pain" on-
line may be patients whose pain has not been adequately
controlled and who seek help online.

Another interesting finding is that although the search
term "major depression" does not correlate with suicide
rates in our study, "depression" does. This phenomenon
might be due to Turkish people’s common usage of col-
loquial terms while searching. The correlation of a given
search term can differ between countries. Also, terms that
are similar in meaning can have different correlations due
to cultural differences and semantic issues. For example,
the term "divorce" was found to be positively correlated
with suicide rates both in our study and in a Taiwanese
study [24] but not in a Spanish study [17]. Interestingly
"relationship breakup", like "divorce", is correlated with
suicide in the Spanish study but not in our study. Notably,
some terms like "depression," a well-known risk factor for
suicide, as opposed to expected, are negatively correlated
with suicide. This unexpected finding may be a sign that
people who frequently search for such terms are seeking
help with their mental state, and therefore these terms
may have a protective effect on suicidal behavior. In addi-
tion, we argue that these searches could have been made by
the depressed person’s relatives, social circle, and health-
care professionals to learn about the condition and seek

help. While it is also possible that the depressed person
did the searches to seek help, this is less likely because
depression often causes low energy and loss of interest.
On the other hand, this is the first study to suggest that
the Google trends value of the term "hallucination" is a
significant predictor of the general population’s monthly
suicide rate. In a review article on suicide risk factors
in schizophrenia patients, the authors identified several
illness-related risk factors associated with suicidal behav-
iors. They showed that psychotic symptoms such as hallu-
cinations could be used to predict suicide in patients with
schizophrenia [25]. In another article, the authors claimed
that even subthreshold auditory hallucinations could be a
valuable hint for predicting suicides [26].

In the present study, "how to commit suicide" and "to
commit suicide" were significant predictors of the monthly
suicide rates, as expected. However, the term "suicide" is
not a significant predictor, despite being correlated. One
explanation may be that almost anyone can search "sui-
cide," whereas only individuals with serious suicidal inten-
tions would search the other two terms. Notably, the terms
"suicide", "depression", and other well-known risk factors
of suicide are not correlated with suicide rates in the Span-
ish study. They believe that improved awareness and un-
derstanding of the risks can prevent suicidal thoughts from
realization [17]. However, in the Taiwanese study, the term
"suicide death" and other suicide-related terms, such as
"major depression", "violent suicide", and "adult suicide"
are significantly associated with suicide rates, as opposed
to the Spanish study [17, 24]. Our interpretation of these
disparities is that internet searches can affect individuals
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differently. The results of the Google search of the term
"suicide" can affect the mental state of a suicidal person.
For instance, in some countries, finding out about a sui-
cide help center through a Google search could be more
accessible due to the higher availability of such centers in
the country, whereas in other countries, websites contain-
ing internet bullies can be present in the search results,
increasing the risk of committing suicide. On the other
hand, one of the reasons for such unexpected findings may
be the deficiencies in the study methodology and the cur-
rent widespread use of Google Trends in this area.
We found that the Google search terms "insomnia, aban-
donment, and methods of suicide" were shared by men
and women and significantly associated with actual sui-
cide rates. Our findings also indicated that the Google
trend values of the search terms "insomnia", "separation",
and "to be abandoned", were determinants of the monthly
suicide rate for males, consistent with other studies [27-
29]. Suicidality and suicide risk factors for men have
been linked to relationship breakdowns, economic prob-
lems, and work-related stress [30]. A recent meta-analysis
also indicated that insomnia in adults may be a risk fac-
tor for suicidal ideation, suicidal behavior, and attempted
suicide [27]. Other than common phrases, we found that
the Google trend values of the search terms "being sacked"
and "harassment" were significant predictors of the suicide
rate for women in the present study. In a recent article,
it was suggested that sexual harassment is prospectively
associated with suicidal behavior [31]. In addition, a re-
cent study found that the effect of unemployment on the
suicide rate was much more prominent in women than in
males [32]. Nonetheless, the fact that the suicide rates
in men and women were associated with different search
terms may be due to the differences in the use of the in-
ternet between the sexes, as well as the differences in the
quality of suicidal behavior and coping behaviors for psy-
chiatric problems and seeking help.
As with many studies, it cannot be ignored that our study
has certain limitations. A limitation of the current study
and much of the literature is that the research team gener-
ated the search terms, which may not represent the search
terms used by suicidal individuals. On the other hand,
the generalizability of our results is limited, as all Google
searches analyzed in this study were conducted only in the
Turkish language. Another limitation of the study is that
it only examined the relationship between the total num-
ber of completed suicides per month and entire groups as
a whole, rather than the relationship between a particular
individual’s suicidal behavior and internet search behav-
ior; that is, individual characteristics were not examined.
In addition, all search activities were not limited to poten-
tial suicidal events; these search queries, especially those
related to the term "depression," could also be performed
by people at risk of suicide, their friends and family, and
physicians. Finally, a significant limitation was that we did
not calculate time-lagged correlations between the volume
of Google searches and suicide rates.

Conclusion
In conclusion, our study supports the link between sui-
cide and internet search activity and suggests that inter-

net searches for suicide-related terms may predict the ac-
tual frequency of suicidal behavior. Similar to methods
used for infectious diseases, the volume of internet searches
may be a reasonable way to monitor suicidal tendencies.
In addition, in this context, it is crucial to direct users
to websites where they can get help rather than websites
providing pro-suicidal information. Google may change its
algorithm to place suicide prevention websites on the first
page after searches for suicide-related terms because web-
sites on the first page are the most frequently viewed by
internet users. Last, future studies should use a more com-
prehensive internet network, including social media and
other search engines, and consider other variables related
to suicide to better understand the relationship between
suicidal behavior and internet search data.

Ethical approval
Because our study did not involve human subjects and
animals, and TUIK and Google Trends data are publicly
published, there was no requirement for ethics committee
approval, as in similar studies [5, 17, 19, 20].
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