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Change-point analysis During the COVID-19 pandemic, the Greek population was already burdened by the
COVID-19 strain of a decade-long financial crisis, which had caused life disruption, insecurity,
Global Financial Crisis uncertainty, and loss of symbolic capital, inevitably placing a huge cumulative
Google Trends burden on their mental health. Since other discernable population-level changes in
Mental health services mental health have not yet emerged, continued monitoring is warranted.
Surveillance Identifying emerging needs for mental health services was the major objective of

the present study. To accomplish this, a multiple change-point detection and
validation approach was employed to analyze Google Trends data, exploring
community interest in mental health therapists and treatment practices in Greece.
Specifically, Google search data from pre- and post-financial and pandemic crises
periods (2004-2023) were analyzed to assess the search frequency of specific
topics/terms of interest. The results revealed that, over the last six years or so,
searches for terms like “psychologist”, “psychiatrist”, “psychotherapist”, and
“neurologist”, as well as treatment practices such as “psychotherapy”, “meditation”,
and “antidepressants”, have increased. However, a decline in searches for “mental
health counselor”, “psychotherapy”, “psychoanalysis”, “meditation” and “mental
health helplines” was observed after 2011 (persisting for at least the next 5-7 years
in certain cases). Searches for “psychoanalyst”, “mental health centre” and
“anxiolytics” remained relatively stable throughout the study period. These results,
combined with ongoing surveillance, can offer insights into public interest in mental
health services and guide public mental health initiatives to be better tailored to the
needs of communities, ultimately addressing the psychological toll of the preceding

socioeconomic crisis and the current COVID-19 situation.
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Introduction

The influence of macro-level events and conditions on psychological variables is always of central interest within
the social sciences (Parker et al., 2016). The impact of macrocontext (that is, national and/or international
conditions or events) on an individual’s micro level has been a growing area of study in recent years, with various
emotional, psychological, and social wellbeing aspects being thoroughly examined. The Global Financial Crisis
(GFC) and the recent COVID-19 pandemic crisis are two prime examples of dramatic changes in the global
environment and economy, both having a significant immediate influence on individual psychology and a longer-
term impact on mental health worldwide. Current trends in medical communication emphasize patients’ active
involvement in healthcare, while health information seeking behaviors and information gathering are critical

components of shared decision-making (Tan & Goonawardene, 2017).
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Online Health Information Seeking

Health information seeking is broadly conceptualized as “the active pursuit of health information” (Zimmerman
& Shaw, 2020, p. 5), while sources of health information include the internet, traditional media, social networks,
and healthcare professionals (Zhao et al., 2022a). However, when compared to other sources, the internet is
accessible at low cost, fast, convenient, private, anonymous, and interactive. The fundamental processes involved
in health information seeking are described by the Comprehensive Model of Information Seeking (CMIS; Johnson
et al., 1995; see Yang et al., 2023, for a meta-analysis). The CMIS proposes that information seeking actions
involve two groups of variables. The first group includes antecedents to information seeking that serve as its
initial source of motivation (demographics, prior direct/personal experience, salience/perceived applicability of
information, and beliefs about the outcomes of information seeking). The second group consists of information-
carrier factors, including source characteristics and qualities (such as credibility, trustworthiness, style, and
comprehensibility), as well as perceived utility of information sources, which is related to information
importance and relevance to the needs of the individual. Antecedents and source characteristics influence the
perceived utility of information sources. Information-carriers factors (characteristics and utility) are expected to
influence information seeking actions. Anker et al. (2011) conducted a systematic review, offering a
comprehensive summary of methods and measures that might help researchers develop and expand the basic
organizational model of information seeking in the field of healthcare delivery. According to these authors,
obtaining health information is essential for patients to actively participate in their treatment. Not only is it
common- millions of people, according to estimates, have looked up health information online- but it is also seen
as an integral part of contemporary healthcare practices. Moreover, the authors emphasized that, although cross-
sectional studies are useful in determining associations between predisposing factors and health information
seeking behaviors at a single point in time, longitudinal studies are better suited to characterizing aspects of the
information search, such as the amount of time spent searching, the websites visited, and the subsequent
outcomes causally associated with the search process and the use of information obtained (e.g., self-diagnosis,
treatment decisions, adherence to public health guidelines , desire for second opinion). Yigzaw et al. (2020) found
that health information seeking via the internet was associated with the decision to visit or not to visit a physician,
suggesting online information seeking can either encourage or discourage service utilization. Furthermore,
according to Kubb and Foran’s (2020) systematic review, about 9o% of parents or caregivers engage in online
health information seeking. Recently, Tuliao et al. (2022) adapted the active information search methodology
and created an online survey that asked prospective clients seeking mental health services to envision themselves
in need of such services and to list the search terms they would use in a search engine, such as Google. By using
content analysis and quantitative data analysis, they found that individuals who perceived that mental health
help-seeking from a professional was more normative were more likely to use a search string based on symptoms,
whereas participants who experienced higher stigma towards seeking mental health services were more likely to
use resources-related search strings. Individuals with higher psychological distress were more likely to use
symptom- and advice-based search strings. The authors concluded that, by understanding how people search for
mental health services, mental health practitioners can gain valuable insights into what information should be
included on their websites.

In the current study, adopting Niederdeppe et al.’s (2007, p. 154) definition of health information seeking as
“active efforts to obtain specific information in response to a relevant event”, mental health information seeking
is viewed as a purposeful and goal-oriented activity conducted via web media, especially via the Google search
engine. In this particular context, our aim was to monitor, detect, and analyze changes in the Greek population’s

Google queries for mental health services in response to the GFC and the COVID-19 pandemic incidents.
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Google Trends for Mental Health Research

Google Trends has already been used to analyze people’s needs and interests across various scientific fields, and
provide deep insights into population behavior in a plethora of health (Nuti et al., 2014) and socioeconomic-
related phenomena (see Brodeur et al., 2021, and references therein). Recently, several authors assumed and
argued that Google search activity indices represent accurate information about emotional, behavioral and
psychological status of the general population. For example, Barros et al. (2019) examined societal and Google
Trends data for the purpose of assessing suicide risk in Ireland. Hoerger et al. (2020) utilized Google Trends
search volumes to measure population mental health outcomes in the US and explore changing patterns focusing
on a short time-period immediately following the World Health Organization (WHO) pandemic declaration.
Knipe et al. (2020) used Google Trends to investigate public concern over mental health issues in the UK,
including mental distress, coping and resilience during COVID-19. Knipe et al. (2021) used Google Trends to track
mental and social distress during a public health emergency. They found statistical and graphical evidence that
self-report and Google searches for loneliness tracked one another. Brodeur et al. (2021) utilized the Google
Trends tool to compare people’s searches carried out before and after the lockdown in the US and a few selected
European countries to examine pandemic-related spikes or drops in searches associated with population
wellbeing. De la Rosa et al. (2022) examined associations of lockdown stringency and duration with Google
searches for mental health terms in nine countries during the pandemic. They found that policies that
recommended or required schools to close were associated with higher searches for “depression”, policies that
imposed most stringent stay-at-home requirements were associated with lower searches for “anxiety”, while
policies that recommended or required public events to be canceled were associated with lower searches for
“depression”. This latter finding might suggest that people adapted psychologically to the pandemic and became
less concerned about certain mental health symptoms over time as part of a normal coping response to the
pandemic conditions. Syciniska-Dziarnowska et al. (2021) conducted an analysis of Google Trends data to evaluate
shifts in expressions connected to mental health during the pandemic, and projected interest in mental health
for a short period after the pandemic (from September 2021 to September 2023). These authors found that
queries about “depression” were high shortly after the pandemic outbreak, but this expression was expected to
decrease in the near future, due to the use of adaptive coping strategies. Increased interest in “psychiatry” and
relatively stable interest in “psychologist” expressions was expected in the foreseeable future, due to more
psychiatric and mental disorders.

The widespread use of Google Trends to investigate various aspects of mental health, mental disorders (such
as substance use disorder), mental health service providers (e.g., psychiatrists, psychologists), psychiatric
symptoms (such as loneliness, self-harm), and psychiatric disciplines (such as social psychiatry) reflects the
emergence of a new field known as psychiatric and mental health infodemiology. Alibudbud (2023, p. 3) defined
this field as “the science of distribution and determinants of information in an electronic medium, or in a
population to inform mental health services and policies”. Research on psychiatry and mental health can benefit
greatly from the use of Google Trends. Real-time data, large sample sizes, cost-effectiveness, and complimentary
insights over traditional data sources are all offered by this approach. However, its application in mental health
research does entail methodological issues and limitations. When interpreting Google Trends data, researchers
must carefully evaluate issues such as keyword selection, data validation, and be aware of biases, ecological
fallacy, lack of context, and the limitation to online users. For further discussion on the advantages, applications,
methodological issues, and restrictions associated with using Google Trends in psychiatric and mental health

research, interested readers can consult the comprehensive review by Alibudbud (2023).
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Impact of the COVID-19 and Previous Economic Crisis on Mental Health

The subprime mortgage crisis in USA in August, 2007 caused enormous market instability, which gradually
spread globally and contributed to the 2007-2008 GFC. The crisis resulted in a severe economic recession, with
millions of people losing their jobs and many businesses going bankrupt worldwide. Systematic research on the
impact of changes in local and/or global economic circumstances on personality, mental illness and wellbeing
has grown significantly over the last two decades, especially following the global recession of 2008 and the
European sovereign debt crisis of 2009. It is noteworthy that over 4000 publications on mental health economics
were published in 2019 (Knapp & Wong, 2020) and these publications offered significant evidence in all
directions. Specifically, these reports outlined the reciprocal association between mental health and financial
hardship, highlighting both the huge economic burden of mental illness as well as the widespread recognition of
the effects that difficult economic circumstances can exert on mental health.

The global economic recovery that had begun a decade after the GFC, was overshadowed by the global
outbreak of coronavirus disease in December 2019. This novel coronavirus disease (COVID-19) first emerged in
Wuhan, China, and then rapidly spread to all over China and the world, with confirmed cases and/or deaths in
almost every country in the world. The WHO declared COVID-19 infectious disease as a pandemic on March 11,
2020 and an exponential growth in both infection rates and death rates was then followed, together with the
collapse of healthcare systems and an unprecedented downturn in the global economy. This public health crisis
and emergency led governments worldwide to adopt social restriction measures (such as self-quarantines,
lockdowns, social distancing measures, working from home etc.) to control the spread of the virus and protect
citizens. These physical distancing and social isolation measures, along with the unpredictable nature and the
multitude of uncertainties surrounding the pandemic, posed a huge burden on the general public’s mental health.
Numerous community-based studies (see, for example, Bueno-Notivol et al., 2020; Pfefferbaum & North, 2020;
Sniadach et al., 2021) investigated individual differences in the pandemic effects on people’s psychological status,
and reported that COVID-19 pandemic had a strong impact on mental health and wellbeing of people around the
world.

The Case of Greece

In this paper, we seek to explore, in a longitudinal fashion, the cumulative impact that multiple crises, which
have shaken the Greek society the last few years, have had on the mental health help-seeking behavior of the
general population. It is a fact that the effects of GFC upon some countries were deeper and more destroying,
with Greece being one of these countries. As the true state of Greece’s economy became clear, the country was
given three bailout packages from the European Union (EU) and International Monetary Fund (IMF) to keep
afloat. Poverty soared as the Greek economy contracted by a quarter and unemployment reached 27%.
Interestingly, based on theory of capability and actual economic and political development, in a study among
PIGS-countries investigating the impact of GFC in several life domains, it was hypothesized that Greece “being
the worst case in terms of economic development” may face the greatest decline of psychological health and
individual’s perceived satisfaction with life (Halvorsen, 2016, p. 1), while lack of political trust was found to stand
out for the Greek people. Several studies have examined the effects of the Greek financial crisis and its
consequences on the mental health of people in Greece, providing evidence of mental health problems (Drydakis,
2015; Laliotis et al., 2016; Paleologou et al., 2018), mental disorders (Konstantakopoulos et al., 2019) and
prevalence of depression (Economou et al., 2013, 2016; Madianos et al., 2011; Mylona et al., 2014) significantly
increased from pre- to post-crisis. Furthermore, a cross-national study by Stuckler et al. (2015) showed that
Greece and Ireland experienced the highest increases in suicide rates (17% and 13%, respectively) among 20 EU

nations.
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Greece emerged from this decade-long financial crisis in 2018, but in 2020 the country experienced another
8.2% economic decline amid restrictions to stop the spread of COVID-19, which had also negatively impacted its
vital tourism industry. In Greece, the first lockdown began in mid-March 2020 and ended gradually in May 202o0.
Regarding the Greek population’s mental health status, during that very first lockdown several cross-sectional
studies reported an increased prevalence of depression, anxiety, stress (Fountoulakis et al., 2021; Parlapani et
al., 2020), and post-traumatic stress disorder (PTSD) symptoms (Karaivazoglou et al., 2021) among the general
population. Additionally, there was evidence of significantly higher levels of distress and somatization for patients
with chronic diseases (Louvardi et al., 2020) as well as higher rates of depression and suicide risk for university
students (Patsali et al., 2020). In the meantime, loneliness and irritability in youth were found to be significantly
increased during this first lockdown (Magklara et al., 2023). The second nationwide lockdown was announced in
November 2020 and lasted until May 2021. Between the two COVID-19 lockdowns in Greece, existing comparative
studies provided evidence for increased levels of anxiety (Gournellis & Efstathiou, 2021), loneliness, perceived
stress, and PTSD symptoms (Kalaitzaki et al., 2022). Moreover, almost at the end of the second outbreak period,
people in Greece reported that the pandemic had made their mental health worse (Stylianou & Ntelas, 2023),
whereas unmarried individuals, young adults, and females reported higher levels of psychological symptoms and
a heightened perception of COVID-related impact (Pezirkianidis et al., 2023).

The Present Study

Motivation. To date, the existing body of Greek and international literature as well, has mainly focused on
investigating the burden of the GFC and COVID-19 pandemic on individuals’ psychological status and various
mental health outcomes. Less research has been conducted on how to address the effects of such crises,
particularly concerning the emerging needs and demand for mental health services at a population level.
Talamonti et al. (2023) noted that, surprisingly, the general demand for mental health services appeared to
decrease from the pre-financial crisis to the post- crisis period. Furthermore, the COVID-19 pandemic has
triggered changes in the way health care is delivered to different populations and systems. In their commentary
paper, Arevian et al. (2020) offered a comprehensive perspective on community mental health service needs in
the COVID-19 pandemic by integrating perceptions of academic, community, provider and policy stakeholders.
This study not only outlined the rapid transition/shift toward telehealth modalities, remote mental care delivery,
and preventive services, but also discussed the importance of being mindful of potential worsening of disparities
and the necessity of addressing social determinants of health in order to improve public mental wellbeing and
resilience to stressors. Moreno et al. (2020), in their position paper, commented on how mental health care
should change due to the COVID-19 pandemic, incorporating the opinions and experiences of an international
group of clinicians, mental health experts, and users of mental health services so as to address mental health
issues and concerns that the pandemic had raised. More recently, Campion et al. (2022) noted that only a minority
of people with mental disorders receive treatment, despite the existence of evidence-based public mental health
(PMH) interventions; the COVID-19 pandemic has exacerbated this implementation failure, because of the
associated adverse effects on population mental health, the decreased capacity of PMH services, and the minimal
additional funding allocated for mental health. Further, in the “World Mental Health Report” by WHO (2022, p.
vi), it is emphasized that “we need to transform our attitudes, actions and approaches to promote and protect
mental health, and to provide and care for those in need”. Thus, community-based mental health services can and
should be developed, in order to achieve universal health coverage for mental health.

It is therefore evident that stakeholders have already warned of the escalating of mental health disorders
and outlined the emerging challenges such crises posed as regards access and efficiency of social and mental
healthcare services delivery. Since these crises represent an opportunity to innovate mental health policy and

improve the implementation of mental health reforms, mental health should be given priority in the public health
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agenda, as outlined by Stylianidis and Souliotis (2019). However, as mentioned above, no comprehensive
summary of the current data on mental health service needs has been made widely available, while most relevant
studies have been based on self-report measures and typically used cross-sectional designs, which provide a
snapshot of a population at a specific point in time. Longitudinal research is thus required in order to allow
researchers to track changes of mental health needs in individuals or groups over time. The same holds for Greece

as well.

Scope. In this context, a multiple change-point detection and validation approach is employed here to analyze
Google Trends data and assess help-seeking behavior for mental health issues in Greece. Although Google Trends
data is not a “window to the mind and soul”, people’s uncensored internet searches may reveal their desires and
information needs, which can potentially reduce the bias of self-report surveys. In this study, Google search data
from pre- and post-financial and pandemic crises periods (2004-2023) were analyzed to examine the search
frequency of specific topics/terms of interest. The search terms covered two general topics: “Therapists” and
“Treatment Practices”. More details are given below. To the best of our knowledge, this is the first national study
conducted in Greece aimed at tracking and detecting significant longitudinal changes in the general population’s
interest in mental health service providers and treatment practices related to the GFC and the pandemic, using
Google Trends data analysis. The conclusions drawn can help us understand what people in Greece search for
more when looking for support services, as well as how the population’s online mental health information-
seeking behavior has evolved in the wake of the nation’s consecutive crises over the past few decades.

In line with this goal, and drawing from previous study findings, the following research questions are being
addressed:

RQ1: To what extent did the 2008 GFC and the subsequent recession discourage Greek people from seeking
professional help or treatment for mental health issues?

RQ2: To what extent is the COVID-19 pandemic linked to Greek people searching more frequently on Google
for mental health services delivery?

The research hypotheses are the following:

H1i: Greek people’s overall demand for mental health services will decrease between before and after the
financial crisis.

H2: Greek people will search more frequently on Google for mental health services between the pre- and
post- pandemic periods.

Method

In this study, we retrieved Google Trends series data from pre- and post-financial and pandemic crises periods
(2004-2023) for a set of mental health help-related search queries for Greece. Google Trends tool is a search
platform that provides open access to a fairly representative sample of actual Google search requests. It displays
the popularity of a search term over a specified period in a selected region. It is anonymized (no one is personally
identified), categorized (identifies the topic of a search query) and aggregated (grouped together). In particular,
rather than providing the absolute number of search volumes, Google Trends provides a normalized value, that
is each data point is divided by the total searches of the geography and time range it represents to allow
comparing relative popularity (Knipe et al., 2020). The resulting values are then scaled on a spectrum from o
(the lowest point in relative popularity) to 100 (the highest point in relative popularity) based on a topic’s
proportion to all searches on all topics, or relative search volumes (RSVs). RSV values here measure the search
interest for a particular term relative to the total search volume on Google within a specific time frame and
geographic area. Essentially, an RSV value shows how popular a search term is in relation to other terms being

searched for over a period of time. For example, the observed RSV average value equal to 21.58 for the term
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“psychologist” for the year 2008 in Greece would indicate that this term was searched 21.58% for more compared
to other terms during that period and location (Bansal et al., 2021).

Search Strategy

In our study, we analyzed Google Trends data in order to assess help-seeking behavior for mental health issues
at a population level for those living in Greece. To this end, we tracked, detected, and analyzed GFC- and
pandemic-related changes in the Greek population’s need for information about mental health services, based on
Google Trends RSVs. We focused on two main topics related to “Therapists” and “Treatment Practices”. The
rationale behind this strategy was based on the assumption that everyday unpredictability and uncertainty that
followed the two decades of consecutive crises Greece had experienced, along with recent social distancing
measures and restrictions, would create negative emotions and discomfort associated with mental health
deterioration. We therefore looked at coping strategies, such as seeking information and seeking out services,
that people may be motivated to adopt in order to deal with mental health concerns and service needs, in an
effort to restore their mental health and/or quality of life, when they face challenges in meeting their needs of
mental health services. Previous research has demonstrated that these assumptions are neither unreasonable nor
unrealistic, as evidenced by the work of Ginsberg et al. (2009) for detecting influenza epidemics using search
engine query data. We also used Google Trends’ suggestions for related search queries to the topics already being
selected to gather additional search terms relevant to our study and characteristic of the Greek population. In
order to reduce sampling noise, we excluded from the analysis terms with very low-search volume or those
displaying a relatively stable trend behavior over time (Eichenauer et al., 2022), such as “therapist near me”,
“counselor  near me”, “psychiatric ~ medications”,  “psychotropic  drugs”, “antipsychotics”,
“tranquilizers/sedatives”, and “sleeping pills/hypnotics”.

Inclusion and Exclusion Criteria

In this paper, we adopted the checklist for the preparation, documentation, and development of a Google Trends
data analysis, as recommended by Alibudbud (2023). The minimum methodological documentation (i.e., six-
point checklist) for our study is provided below.
1. Keyword selection: The search terms of interest spanned two topics associated with “Therapists” and
“Treatment Practices”. For the first topic, search terms as “psychologist”, “psychiatrist”,

» o« » o« » o«

“psychotherapist”, “neurologist”, “psychoanalyst”, “mental health counselor”, and “mental health centre”

» o« » o«

were used. The second topic included terms such as “psychotherapy”, “psychoanalysis”, “meditation”,
“anxiolytics”, “antidepressants”, and “mental health helplines”.

Time period selection: Monthly time points beginning January, 2004 to July 2023.

Region selection: Greece.

Query category: All searches included all Google query categories for Greece.

Type of search: All searches included all web searches in Greece.

SR

Date of data retrieval: July 10th, 2023.

Given that this study focused on Google Trends monthly timeseries data for Greece, between January 2004 and
July 2023, these monthly data were converted into yearly averages (from 2004 to 2023) for analysis purposes.
While monthly data may be useful in some cases, it can be difficult to work with if you are trying to analyze
trends over longer periods of time, as in our study; therefore, transforming Google Trends’ monthly data to yearly
data allowed a better understanding of how search trends are evolving. Furthermore, in order to maintain
comparability between the results, we excluded the years 2004 and 2005 from our analysis. This was because,
for a number of search terms of interest, the RSV-related score was either very low (in some cases even zero) or
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queries exhibited an initial noise level of 100 RSV. This noise may be attributed to a variety of factors, including
the fact that Google Trends was launched in 2004, and at that time the tool was still relatively new, while
personalized search results started in 2005 when the Smartphone Era actually began. As a result, these data may
be less reliable compared to more recent data.

Statistical Analysis

Prior to the analysis of Google Trends data, homogeneity of variance and normality assumptions were examined.
Levene’s test for homoscedasticity and Kolmogorov-Smirnov test for normality were both statistically significant
(alpha level was set at .05); thus, a non-parametric methodology was employed for the analysis. In particular,
we adopted a distribution-free control charting technique based on change-point analysis, as introduced in
Parpoula (2022), for detecting changes in location of univariate Google Trends series data. The main tool in this
methodology is the detection of unusual trends, in the sense that the onset of an unusual trend marks a switch
from an in-control state (typical behavior) to an out-of-control state (non-typical behavior).

For our sequences of individual observations, the control statistics and the possible change-points were
computed using a forward Recursive Segmentation and Permutation (RS_P) approach as detailed in Parpoula
(2022). The different test statistics were standardized and aggregated to produce an overall control statistic.
Then, given a test statistic, its p-value was calculated, as the proportion of permutations (fixed number, say L)
under which the statistic value exceeded or was equal to the statistic computed from the original sample of
observations. By choosing an acceptable nominal false alarm probability (FAP), say «a, the null hypothesis that
the process was in-control is rejected if the p-value is less than «, indicating a transition from typical to atypical
behavior. Performance was here evaluated using L=1000 random permutations as in Parpoula (2022). Recall
here that change-point detection methods typically require specifying the maximum number of segments to
search for and the minimum segment length. In this paper, we adopted the empirical rules given in Parpoula and
Karagrigoriou (2022) for fine tuning these two input parameters. The analysis was carried out in the R statistical
environment for statistical computing and visualization, calling the rsp function of the R package dfphasel
(Capizzi & Masarotto, 2018).

Only statistically significant findings (significant change-points representing increases and/or decreases of
related Google searches) are reported in detail in Tables 1 and 2, highlighted in the text and visualized. All non-
significant findings are reported briefly in the text. Additionally, for the sake of completeness, not only level
(shifts in mean) but also scale (shifts in variance) changes are illustrated in Figures 1 and 2. The multiple changes
in dispersion were estimated using a computational rationale similar to that used by Parpoula and Karagrigoriou
(2020).

Results

Our problem here is to recover the configuration of single or multiple change-points that represent spikes or
drops in Google searches related to mental health service providers and treatment practices, and thus reveal the
diverse patterns changing from year to year for the search terms of interest. In Tables 1 and 2, the observed
values (Obs.) represent the yearly-averaged RSV values obtained through the Google Trends platform. The
estimated values (Fit) of the time-varying process mean (that is mean estimates of the yearly-averaged RSV
values through the RS_P procedure) are also presented in Tables 1 and 2, for each search term under study, for
the two topics examined, respectively. Changes in mean of the yearly-averaged RSV values for the period under
study (p <a for a mean shift) are highlighted in bold in Tables 1 and 2. For example, for the search term
“psychologist” (see Table 1), a change-point (mean level change) occurs in the 13th consecutive year under study

(i.e., 2018, starting from the year 2006), with the mean estimates for the years 2006-2017 and 2018-2023 being
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equal to 25.87 and 62.26, respectively, suggesting a statistically significant increase in the yearly-averaged RSVs

for this search term in the year following 2017.

Table 1. Multiple Mean Shifts of Population-level Mental Health-related Searches for “Therapists”

Therapists
Level Psychologist Psychiatrist Psychotherapist Neurologist Mental health
counselor
Year Obs.? Fit Obs.? Fit Obs.? Fit Obs.? Fit Obs.? Fit
2006 20.33 25.87 4.25 1.62 4.83 2.42 10.42 20.10 15.58 4.58
2007 22.33 25.87 2.67 1.62 3.42 2.42 13.67 20.10 1.50 4.58
2008 21.58 25.87 0.75 1.62 2.42 2.42 10.08 20.10 3.75 4.58
2009 21.25 25.87 0.75 1.62 3.08 2.42 10.25 20.10 1.50 4.58
2010 22.25 25.87 1.00 1.62 1.58 2.42 13.42 20.10 0.58 4.58
2011 21.42 25.87 0.33 1.62 2.00 2.42 14.58 20.10 1.00 0.62""
2012 21.33 25.87 0.25 1.62 1.25 2.42 18.83 20.10 0.67 0.62
2013 25.42 25.87 0.08 1.62 1.67 2.42 25.58 20.10 0.42 0.62
2014 28.50 25.87 0.17 1.62 1.75 2.42 20.83 20.10 0.17 0.62
2015 30.83 25.87 0.25 1.62 1.83 2.42 32.50 20.10 0.25 0.62
2016 33.50 25.87 4.58 1.62 2.17 2.42 41.92 20.10 0.50 0.62
2017 41.67 25.87 4.33 1.62 3.00 2.42 53.33 73117 0.25 0.62
2018 47.25 62.26"  6.33 9.59"" 3.92 5.01" 61.00 73.11 0.17 0.62
2019 52.58 62.26 7.42 9.59 3.75 5.01 67.83 73.11 0.58 0.62
2020 55.83 62.26 8.75 9.59 4.75 5.01 70.50 73.11 1.17 0.62
2021 67.00 62.26 10.08 9.59 5.42 5.01 83.17 73.11 0.67 0.62
2022 74.75 62.26 12.25 9.59 6.33 5.01 82.67 73.11 1.25 0.62
2023 76.14 62.26 12.71 9.59 5.86 5.01 93.29 73.11 1.00 0.62

*Note. *Observed. “p<.05. "p<.01. “"p<.001. P-values hold for statistically significant change-points.

Table 2. Multiple Mean Shifts of Population-level Mental Health-related Searches for “Treatment Practices”

Treatment Practices

Level Psychotherapy Psychoanalysis Meditation Antidepressants Mental h calth
helplines
Year Obs.? Fit Obs.? Fit Obs.? Fit Obs.? Fit Obs.? Fit
2006 6.25 3.27 11.08 8.52 3.67 2.13 14.58 14.55 6.75 4.17
2007 3.17 3.27 6.83 8.52 2.83 2.13 19.17 14.55 6.28 4.17
2008 2.92 3.27 9.17 8.52 0.67 2.13 19.17 14.55 1.92 4.17
2009 2.25 3.27 8,58 8.52 2.67 2.13 9.42 14.55 2.50 4.17
2010 1.75 3.27 6.92 8.52 0.83 2.13 13.50 14.55 3.42 4.17
2011 1.67 1.66" 3.33 3.34 0.17 0.68" 12.33 14.55 0.81 0.97""
2012 1.58 1.66 4.00 3.34 0.25 0.68 13.50 14.55 0.89 0.97
2013 1.50 1.66 3.25 3.34 0.17 0.68 12.25 14.55 1.19 0.97
2014 1.75 1.66 2.33 3.34 0.17 0.68 13.58 14.55 0.67 0.97
2015 1.58 1.66 1.92 3.34 0.50 0.68 15.33 14.55 0.83 0.97
2016 1.58 1.66 3.17 3.34 1.33 0.68 17.25 14.55 0.72 0.97
2017 1.67 1.66 3.50 3.34 1.67 0.68 18.00 20.61"" 1.72 0.97
2018 1.92 1.66 2.92 3.34 1.17 0.68 20.17 20.61 0.75 0.97
2019 2.67 3.60" 3.92 3.34 2.33 3.36" 20.92 20.61 1.00 0.97
2020 3.25 3.60 4.00 3.34 4.17 3.36 19.50 20.61 0.92 0.97
2021 3.50 3.60 3.67 3.34 3.83 3.36 20.08 20.61 1.11 0.97
2022 4.17 3.60 3.67 3.34 3.75 3.36 21.75 20.61 1.22 0.97
2023 4.43 3.60 3.71 3.34 2.71 3.36 23.86 20.61 0.76 0.97

*Note. *Observed. “p<.05. “p<.01. ““p<.001. P-values hold for statistically significant change-points.
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Here, graphics are also used for diagnostic purposes. Figures 1 and 2 illustrate the application of the RS_P-
based analysis to each search term under study, for the two topics under consideration. The points in the polygon-
shaped solid line in each panel display the observed yearly averaged RSV values. The path of the dashed line in
each panel represents the estimate of the time-varying process mean (or the time-varying process dispersion for
scale changes respectively). The numbers on the dashed lines represent the consecutive years under study
(beginning in 2006) that statistically significant change-points occurred. For example, for the search term
“psychologist” (see Fig. 1a), a significant change-point (change in mean level) happens in 2018, the 13th year in
a row under observation.

Regarding the first topic, “Therapists” (also see Table 1 and Figure 1), the RS_P procedure indicated
statistically significant changes of the mean (all are cases of an “one-step” level change) for Google searches for
the terms “psychologist”, “psychiatrist”, “psychotherapist”, “neurologist” and “mental health counselor”. In
particular, searches for the terms “psychologist”, “psychiatrist”, and “psychotherapist” increased significantly a
year after 2017, searches for the term “neurologist” increased in 2017, while searches for “mental health
counselor” were found to decline significantly in the year following 2010. Further, marginally significant changes
were observed in terms of searches for “psychoanalyst” ({i=5.57, p=.05) and non-significant changes for “mental
health centre” ({i=3.30, p=.428). The highest estimated mean values were for searches for “neurologist”
(fi=73.11, p<.001) and “psychologist” ({i=62.26, p<.001). Next came searches for “psychiatrist” (i=9.59, p<.001)
and “psychotherapist” (fi=5.01, p<.01). The lowest mean value was found for searches for “mental health
counselor” (fi=0.62, p<.01).

As for “Treatment Practices” (also see Table 2 and Figure 2), statistically significant changes in the mean
were observed for Google searches for “psychotherapy”, “psychoanalysis”, “meditation”, “antidepressants” and
“mental health helplines”, whereas non-substantial level-changes were noted for searches for “anxiolytics”
(fi=5.51, p =.163). Specifically, the behavior of the estimated time-varying process means indicates that searches
for “psychotherapy” and “meditation” decreased a year after 2010 and increased in 2019; these represent cases
of a “two-steps” level change. It also suggests that searches for “antidepressants” increased in 2017, and that
searches related to “psychoanalysis” and “mental health helplines” decreased a year after 2010. The behavior of
the latter three search terms represents a case of an “one-step” level change. The highest mean value estimated
was for “antidepressants” ({1=20.61, p <.01), while the lowest one for searches pertaining to “mental health
helplines” (fi=0.97, p <.001).

Discussion

In this paper, we sought to explore changes in online mental health help-seeking behavior associated with the
GFC and the pandemic, emphasizing the population’s need for information about mental health services within
the context of Greece. It is important to note here that, varying country-specific factors and realities may
influence the self-perceived mental health, wellbeing and life satisfaction in times of financial adversity and/or
public health emergency, especially for those countries presumably more severely hit by such crises. Together
with Portugal, Ireland, and Spain, Greece is one of the four EURO countries most severely affected by the GFC. It
also adopted a lockdown the earliest and enforced the strictest, most proactive measures implemented among
European countries to combat the COVID-19 pandemic. Even if Greece has been hailed internationally as a
“success story” for effectively and early stopping the spread of COVID-19, these measures inevitably threatened
and negatively affected several human rights and social liberties for Greek citizens. Restricting personal liberties
has already been linked to a decline in mental health, an increase in social isolation and loneliness, alcohol abuse,
and domestic violence among the general population (see Rossell et al., 2021, and references therein). It is
therefore clear that Greece is a country of exceptional research interest given that, prior to the pandemic, its

citizens were already struggling with the strain and impacts of a decade-long financial crisis.
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Figure 1. Level-and Scale-Changes in Searches for the “Therapists” Topic
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Figure 2. Level-and Scale-Changes in Searches for the “Treatment Practices” Topic
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Verification of Research Hypotheses

The first research hypothesis is partially supported by the available data which show a general decline in the
demand for mental health services from pre- to post- 2008 financial crisis. Specifically, regarding the first topic
“Therapists”, only searches for “mental health counselor” were found to have significantly decreased, while
evidence of statistically significant change-points between 2006 and 2013 (the Greek economy resumed growth
in 2014 after six years of recession) was obtained for the majority of the terms included in the topic “Treatment
Practices”. In particular, searches for “psychotherapy”, “psychoanalysis”, “meditation”, and “mental health
helplines” were found to decrease significantly a year after 2010. The divergence and disparity in Google searches
for “Therapists” versus “Treatment Practices” before and after the 2008 GFC can be attributed to several factors,
including changes in search behavior, a focus on personalized care, affordability, and reduced stigma. Post-crisis,
individuals may have searched for therapists to explore options or costs without committing to treatment, with
financial constraints limiting actual engagement with treatment practices. This could result in a discrepancy
between searches for therapists (seeking information) and searches for treatment practices (seeking specific
interventions). Lastly, as awareness of mental health issues increased, people may have become more
comfortable searching for therapists, indicating reduced stigma, while remaining hesitant to explore specific
treatment practices, particularly if they associate them with more severe mental health conditions. Furthermore,
these findings are in line with those of Talamonti et al. (2023), who suggested that tougher economic conditions
likely discourage people from seeking the proper help, care and support for mental health issues, which may
account for the rise in hospitalization rates and the rise in self-harm incidents during these times of financial
hardship. Moreover, as noted by Stylianidis and Souliotis (2019), mental health services that were already in
place in Greece have scaled back on operations and staffing, and public financing for mental health decreased by
20% between 2010 and 2011, and by an additional 55% between 2011 and 2012. Following the peak of the Greek
debt crisis in 2010-2012, the country imposed significant austerity measures and structural reforms in exchange
for financial aid from international creditors, impacting various sectors including mental health care and services
due to budget cuts. Despite these obstacles, efforts were made to expand access to care and improve service
quality in the field of mental health reform. In the early and middle 2010s, attitudes towards mental health also
changed, with a focus on person-centered care, increasing promotion of mental health awareness, and anti-
stigma campaigns (Christodoulou & Anagnostopoulos, 2013).

Furthermore, residents in Greece were found to start searching increasingly more for “neurologist” and
“antidepressants” in 2017, their search for “psychologist”, “psychiatrist”, and “psychotherapist” increased
significantly in 2018, while searches for “psychotherapy” and “meditation” began to rise significantly in 2019,
with Greece having emerged from a decade-long financial crisis in August 2018, successfully exiting its third and
last bailout program. By 2017, Greece had achieved economic stabilization, and the implementation of policies
aimed at enhancing competitiveness and fiscal sustainability. Mental health reform initiatives continued,
emphasizing prevention, early intervention, and community-based care. Initiatives were also made to fortify
mental health laws, enhance workforce capacity, and raise public awareness about mental health issues. This
shift in the late 2010s in Greek society toward a greater interest in and willingness to seek help for psychological
concerns and mental health issues, can clearly be attributed to a combination of factors. These included mental
health education campaigns, professional and organizational advocacy initiatives, media coverage and attention,
and changes to healthcare regulations that prioritized mental health services. Overall, these factors may have
contributed to a more conducive and accepting environment and led to a rise in the number of people in Greece
who were seeking online information for certain treatment practices and mental health professionals.

It is also worth noting here that the highest values for these searches were found for the years 2020-2023,
which correspond to a period that may be called the “post-pandemic era” and denotes the period that followed

the COVID-19 pandemic’s effects on world health and socioeconomic conditions. Our results partially support the
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second research hypothesis, which stated that Google searches for mental health services after the pandemic
would be significantly higher compared to the pre-pandemic period among the Greek population. This is in
accordance with the findings of Arevian et al. (2020) and Campion et al. (2022) who suggested that individuals
will experience not only different but also increased pandemic-associated mental health service needs (e.g.,
switching from searching for in-person therapists to remote therapy modalities, such as telecare, telephone
counselling services, mental health helplines etc., or/and alternative therapeutic techniques like meditation).
However, we have not found any pandemic-related statistically significant changes to date. There are a few
possible explanations for these results.

One is that the onset of these changes may be delayed, suggesting the need for ongoing Google Trends
surveillance. This perspective is consistent with the findings of Hoerger et al. (2020), whose research on the
pandemic’s impact on mental health showed that there was an initial surge in Google searches pertaining to
worry and panic, followed by the emergence of searches indicating symptoms of anxiety. However, they did not
observe significant changes in other mental health symptoms. Additionally, their research revealed a shift in
therapy preferences from in-person to remote, along with a rise in interest in practices like deep breathing and
body scan meditation. These findings imply that the impact of major events, such as the pandemic, on mental
health-related search activity may unfold gradually over time, and different aspects of mental health may
manifest in varying degrees of immediacy. Moreover, the observed changes in the behavior of seeking treatment
and the interest in specific coping mechanisms underscore the dynamic nature of mental health reactions to
crises and the evolving needs of those looking for support and resources during challenging times.

Recently, Szilagyi et al. (2023) examined the psychological impact of COVID-19 containment measures across
Europe, including Greece. By performing informetric analyses and checking Google Trends queries, the
researchers were able to identify several psychological factors that were given more attention during the
pandemic. Notably, they observed a substantial increase in search queries related to mental health professionals
and services, including “psychologist”, “psychotherapist” and “psychotherapy”. This implies that, during the
pandemic, there may have been a higher need, an increased demand, or interest in mental health services and
support. However, it is important to note that the study period covered by Szilagyi et al. (2023) spanned from
January 2017 to June 2021. Therefore, their findings offer valuable insights into trends within this particular time
period. By analyzing Google Trends data over a more extended period, researchers may uncover additional
patterns and fluctuations in mental health-related search queries, providing deeper insights into the changing
psychological responses to significant external stressors (e.g., the extreme stress caused by global financial
markets and banking systems between mid- 2007 and early- 2009, the peak of the Greek debt crisis in 2010-
2012, etc.). In fact, given the dynamic character of the 18-year time series examined in this paper, it is plausible
that the highest values recorded in the years 2020-2023 for Google search trends relating to mental health, are
only a part of a larger, ongoing trend. It might take more time points to precisely identify and describe peaks in
search activity related to mental health issues after the pandemic. This perspective aligns with the notion that
major events, like pandemics, can have long-lasting and multifaceted repercussions on PMH, that may take
different forms throughout time. Thus, continued tracking, examination, and analysis of Google Trends data over
an extended period can yield valuable insights about how mental health-related search activity is evolving and
how it connects to broader societal factors.

Another possibility is that Greek people may be more resilient than anticipated in rationalizing some aspects
of the pandemic, as also underscored in Hoerger et al. (2020). It should be noted that a recent national survey
on Greek people’s beliefs and emotional states conducted in September 2022 by the research and policy institute
“Dianeosis” (Georgakopoulos, 2022), revealed that the most common feelings among those who live in Greece
were insecurity and disappointment, with optimism significantly declining (from 2019 to 2022). Therefore, from

another perspective, one could argue that the current study was also carried out during a period when insecurity,
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threats, and negative psychosocial effects on the Greek population were already present. Given that Greek society
had already gone through multiple and long-lasting socioeconomic crises, one would expect Greek people to
become more resilient and better prepared for the challenges posed by the pandemic. In this way, Greek people
were already under stress from the previous socioeconomic crisis at the beginning of or during the pandemic,
which had also disrupted life, and caused insecurity, uncertainty, unpredictability, and loss of symbolic capital.
As a result, they developed resilience and preparedness to face new risks and more primitive threats such as the
idea of death and the loss of human life due to COVID-19.

In sum, these analyses of Google Trends data suggest that Greek people who were experiencing financial
hardship were less likely to seek out online mental health information about treatment for mental health issues,
while starting in 2018, when Greece began to stabilize and return to financial normalcy, the Greek population
showed increased interest in obtaining information about mental health professionals and certain treatment
methods. Furthermore, it could be hypothesized that reduced mental health help-seeking could imply that these
individuals were also less likely to receive mental health care and support, as there is evidence that changes in
search behavior reflect broader patterns and correlate with actual changes in health care utilization (Jia et al.,
2021; Shneyderman et al., 2016; Wei et al., 2016). Continued monitoring of Google Trends may reveal further
changes and significant emerging trends in long-term help-seeking behavior for mental health services that have
not been identified or detected yet.

In this study, we examined the needs of the general population with regard to mental health, as captured
and quantified through the online information seeking behaviour that was measured as the relative search
volume of relevant online queries conducted on the Google Trends platform (Cheng, 2022). The research design
chosen and the data-gathering procedures followed raise seven important issues that must be considered when
interpreting our findings.

First, the Google Trends tool employed here is based on RSVs data which is a scaled representation of search
query data that takes into account the total number of searches made over a specific period of time. However,
RSV data can be affected by a number of factors, including shifts in search behavior, changes in Google’s
algorithms, and modifications to the methods of data collection and aggregation. As mentioned earlier, we
excluded queries with high noise levels (queries for the 2004-2005 years); however, it is important to keep in
mind that even queries with some noise might still be valuable in certain contexts, such as when comparing
trends across multiple queries or time periods. Thus, the optimal strategy would depend on the particular
research questions and analysis goals.

Second, out of all the search engines that were available (Bing, Yahoo, Baidu, etc.), we exclusively used
Google’s search engine to collect web-based data for our research purposes. Nevertheless, according to Statista
(2024), Google Trends is one of the most popular search engines worldwide (holding nearly 82% of the global
desktop search engine market as of July 2023). It is also one of the most widely used tools for tracking web-based
human behavior, assessing and even preventing health-related issues (Mavragani et al., 2018).

Third, when it comes to using search engines, older people may have different levels of familiarity and
comfort with the platforms compared to young people. Factors such as digital literacy, internet access, and
technological competence can influence their ability and willingness to use resources like Google Trends.
However, it is true nowadays that older people are increasingly embracing technology and the internet for various
purposes, including seeking health information (Bachofner et al., 2024; Reynolds et al., 2023; Zhao et al., 2022b).
Although data on internet usage may favor younger age groups, a sizable proportion of elderly persons are also
using the internet for searching health-related information. Future studies should examine factors such as search
habits, information preferences, and the effect of digital literacy on older adults’ access to and interpretation of

online data, and should delve deeper into how elderly populations interact with online platforms like Google
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Trends. Such studies may provide important information about how to raise older adults’ digital health literacy
and modify online resources to better suit their needs.

Fourth, previous research has shown that people frequently turn to online search engines, including
platforms like Google, to find health-related information at different points in their healthcare journey (Kubb &
Foran, 2020). This behavior includes seeking information before to scheduling doctor visits, to decide whether
to make appointments, to prepare for appointments, and to follow up with any unanswered questions. Although
the internet is a useful and easily accessible resource for health information, it is essential to recognize that it
cannot replace the expertise, advice, and guidance of healthcare professionals. Rather, it often functions as a
preliminary stage of information gathering prior to consulting a healthcare professional. Regarding the usage of
Google Trends for seeking mental health information, it is indeed unclear whether users of this platform are truly
in need of mental health care and/or have received treatment. This gap highlights the importance of further
research to comprehend why people search on Google Trends, how they go about getting information, and how
they use that knowledge to take appropriate action, such as seeking professional help when necessary. Reviews
of models for seeking health information on the web have been published (Marton & Wei Choo, 2012).
Nevertheless, the adaptation of a comprehensive model that encompasses the various stages of the help-seeking
behavior- problem recognition, decision to seek help, service selection, and service utilization, can lead to the
development of more effective intervention initiatives targeting better identification and treatment of mental
health issues in the general population. According to Eiraldi et al. (2006), such multi-stage pathway models may
offer a structured approach to understand the several stages people go through when dealing with mental health
issues. By incorporating this framework into their intervention strategies, mental health practitioners and
policymakers can more effectively customize their efforts to meet the unique needs of individuals at each point
of the pathway. This will ultimately improve outcomes and increase access to mental health services.

Fifth, there are significant challenges and good reasons for caution when using big data involving internet
search and page views for psychological research (Ford, 2020). In comparison to measures and results obtained
from traditional surveys, the meaningfulness and validity of the scores as indicators of psychological states,
derived from internet searches, are less clear and evident. It is debatable whether scores for searches related to
mental health issues actually represent differences in needs, desire, intention, interest, thoughts, emotions,
concerns, distress, or psychopathology. Moreover, big data can only be accessed at the aggregate level and may
not be used to represent individual-level constructs. When inferences regarding individual-level relationships are
made from data that have been aggregated to the group level, ecological fallacy can arise.

Sixth, Google Trends does not provide information about why people search for mental health terms. For
example, people might be searching for information on how to treat their symptoms, the different roles and types
of mental health professionals, or the aims, techniques, advantages, and effectiveness of various therapeutic
approaches to mental health problems. We do not know whether they ultimately sought help from a mental
health professional or if they searched for information online to support a family member’s mental health amid
the challenges of the pandemic or economic crisis. We can only make assumptions about people’s motives for
engaging in online mental health information-seeking behavior. Moreover, using Google search data as a measure
of population-level experiences relies on the assumptions that (a) most searches on mental health are conducted
by individuals who are experiencing such issues, difficulties, or concerns themselves, (b) individuals are
intrinsically motivated, both physiologically and psychologically, to take individual and social actions to restore
their health and/or quality of life, and (c) symptom elevation and/or functional impairment among themselves,
relatives, and friends (problem recognition) may increase information needs and stimulate health information
seeking (as noted by Zhao et al., 2022a). Furthermore, we assume that when experiencing discomfort of a
physiological or psychological nature, people use symptomatic search terms in commonly used internet search

engines to seek information, guidance, recommendations, and support (as described by Szilagyi et al., 2023).
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These assumptions may be accurate or may not be entirely reasonable, justified, or realistic. Nevertheless,
evidence supports such assumptions. For example, Ginsberg et al. (2009) found that influenza-related search
behavior correlated with flu activity. Szilagyi et al. (2023) found that psychological distress caused by the
pandemic correlated significantly with increased searches for psychological and psychotherapeutic support.
Yigzaw et al. (2020) found correlations between search behavior and physician visits, while Rotter et al. (2021)
provided evidence that people’s interests, motives, and psychological states were significantly affected during
times of crisis and lockdown. They concluded that, since changes in search behavior were consistent across
multiple domains, Google Trends analysis might offer valuable insights for policymakers on how to adapt and
develop intervention, information, and prevention strategies.

Seventh, our study included individuals who searched online for terms related to both professional therapists
such as "psychologist", "psychiatrist", "psychotherapist”, "neurologist", "psychoanalyst", "mental health
counsellor" and treatment practices such as "psychotherapy", "meditation", "antidepressants”, "psychoanalysis"
and "anxiolytics". However, a survey conducted across 27 member countries of the European Union, including
Greece (European Commission, 2023) revealed that, in the last 12 months, only a small percentage of Greek
people had received professional help for mental health problems from psychologists (10%), psychiatrists (15%),
psychotherapists (4%), or psychoanalysts (3%). A notable proportion of people living in Greece had received
professional help for mental health problems from general practitioners (8%), pharmacists (4%), social workers
(29%), and nurses (1%). The majority of Greek people (61%) had not received help for mental health problems
from professionals in the previous year, although 60% reported that they had experienced some emotional or
psychosocial problems (such as feeling depressed). Additionally, this survey showed that the most frequently-
mentioned effective solutions to tackle mental health issues Greek people indicated "counselling or therapy"
(50%), discussions with close ones (31%), physical activity (34%), and social activity (37%). Medication was
cited as an effective solution by only 22% of Greek respondents. Thus, future studies employing Google Trends
should extend the search terms in order to include more "therapists" and "treatment practices" categories.

Further, findings regarding the impact of the GFC and COVID-19 crises on financial markets and individual
mental health remain mixed, due to the varied financial and fiscal policies, as well as the protective measures
taken in response to these crises. As mentioned earlier, the majority of studies conducted in the last two decades
have focused to the unique effects of either the GFC or COVID-19 on several mental health and wellbeing
outcomes, among the various countries (Ahmed et al., 2023; Blendermann et al., 2024; Sun et al., 2023;
Talamonti et al., 2023). However, the COVID-19 is still ongoing, and although the pandemic may not be a financial
crisis per se, the long-term impact of COVID-19-related financial difficulties on mental health outcomes is
expected to differ greatly between countries and socio-economic groups; thus, COVID-19 determinant may affect
future findings, since most previous research studies considered financial crises as main or primary determinants
of mental health outcomes (see, among others, Frasquilho et al., 2015; Marazziti et al., 2021; Ng et al., 2013;
Volkos & Symvoulakis, 2021). As such, longitudinal research is urgently required to assess the full course of the
impact of the ongoing pandemic on financial difficulties, and the subsequent effects on mental health symptoms
and service needs, while it is unclear whether the war in Ukraine will have a more profound impact; and, if so,
in what direction. This kind of research could allow for comparisons of the effects of different types of crises, like
floods and earthquakes, and create opportunities for the development and implementation of tailored
interventions aimed at preventing mental illness and promoting mental health and overall wellbeing, as stated
by Pezirkianidis et al. (2023). Further, a unified approach that integrates the use of Google Trends analysis and
self-report surveys, could assist practitioners and the PMC community in continuously monitoring the
psychological health status of the population, better understanding the short- and long-term psychosocial burden
of such crises, and acting as a comprehensive infoveillance approach to acknowledge issues of substantive

importance, identify potential mechanisms of change, design customized interventions, and intervene earlier.
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Monitoring the behavior of those seeking mental health information might be helpful to identify shifting
trends and demands in mental health services early on, which can lead to earlier responses and improved
outcomes for people and communities. By utilizing such data-driven insights, stakeholders can work
collaboratively to meet the evolving challenges and opportunities in mental health care. Governments could use
such data to gain insight into how mental health service and treatment needs are evolving, and inform public
policy development and resource allocation. This could involve funding research initiatives to expand mental
health services in areas of increased public interest or it could involve prioritizing funding for studies that address
issues on emerging mental health trends or implementing preventive measures to address emerging mental
health concerns. Based on real-time data on the availability of mental health professionals and treatment
preferences, mental health organizations could modify their strategies and services. To adapt to changing needs,
this may entail expanding the range of telehealth alternatives, establishing focused awareness efforts, or
changing service offers. In terms of service availability, insights gained from infodemiology mental health data
can help ensure that assessment and treatment services are available “where” and “when” people need them.
This could involve providing resources to underserved areas, adjusting service hours to meet periods of high
demand, or improving access to specialized care for specific populations.

Moreover, as noted by Hoerger et al. (2020), public health initiatives and marketing campaigns for mental
health organizations could benefit significantly from promoting mental health services that are in high demand.
By identifying the most popular services that people are searching for, using tools like Google Trends, these
initiatives can tailor their communications and outreach efforts to better meet the needs of the population. In
order to ensure that people know where to turn for support when they need it most, it could be helpful to promote
mental health services that are frequently searched for. This will help increase awareness of and improve
accessibility to these resources. By normalizing help-seeking behaviors and highlighting the fact that many others
are pursuing comparable services, it can also help reduce the stigma surrounding mental health treatment. In
addition, promoting popular mental health services in advertising campaigns might encourage more people to
proactively take charge of their mental health issues, which can result in earlier intervention and better outcomes.
By coordinating their efforts with the current demand for specialized services, public health programs and mental
health organizations can effectively reach their target audience and positively improve community mental health
and wellbeing.

Four years after the start of the COVID-19 outbreak, a number of population-level changes in behavioral and
psychological processes have emerged, necessitating continuous monitoring of mental health status and related
needs. In the absence of longitudinal surveillance data that allow for meaningful comparisons, the current study
made a valuable contribution to the body of research by using Google search data as a “proxy measure” of the
impact of the GFC and the pandemic on the Greek population’s interest in mental health services and treatment
practices. The data provide an important characterization of the psychological health status of Greek people and
contribute an alternative perspective to the growing literature documenting the implications of GFC and COVID-
19 crisis. The findings indicate that Google Trends can be a useful infodemiology tool for the field and
psychological community, complementing traditional self-report surveys, and guiding psychology practitioners
at multiple ecological levels. The derived conclusions can help us understand what people search for more when
looking for support services specific to Greece, as well as how the Greek population’s online mental health
information- seeking behavior has evolved in response to the nation’s successive crises experienced in the last
few decades. Thus, and in keeping with suggestions made by Arora et al. (2019) about web search engine data
refinements, these findings can serve as a valuable guide for policymakers and mental health experts to identify
emerging trends in public interest for mental health services and to build more inclusive support networks in
case future adversities arise.
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INEPIAHWH

Katd mv movdnuia tov kopwvoiol, o EMNVIKOG mAnOuopog Biwoe pio 116m
eMmBopupEV  KaBnuepvOTa AOYy®w NG OEKAETOUG OLKOVOULKNG Kpiomg Tou
TpoKAAETe  avaopdela, afefoatdmta, kol omtOAElD OURPBOAKOD  kKedoAaiov,
enmBaplvovtag onpoavtikd v Puyikn} Tou vyeia. AeSopévou 6tL dev €xouv akoun
TpoKUPEL AMEG SLakpltég aMayég oe emimedo mAnBuopol omyv Puyky vyeia,
dukatodoyeital 1 ouvveyig mapakoAovBnon. O mPoadloplopds TV avadUOHEVRV
QAVOYK®V YLA VTN PETiEg PUYIKIG LYEING TV 0 KUPLOG OTOXOG TNG T POVTOG LEAETNG.
F'a 1o okomd oautd, vwoBeBnke pia péBodog aviyvevong mOMATAWV onpeiwv
OAAYTG KATAOTOONG OE XPOVOOELPEG SESOUEVV TIPOEPYOLEVWYV OTTO TNV TAATHOP LA
Google Trends, pe otoyo Vv afloAdynon Tou Snpoclov evOLapEPOVTOG yLa TOUG
Bepameutég PuyLKNG vYElag Kat TIG avaAoyeg BepameuTikég TpakTikeég otV EAMGSa,
Yla TG TTEPLOSOVG TTPLV KAL LETA TNV OLKOVOLLKY] Kot TTavOn k| kpion (2004-2023).
Ta anoteAéopata €detav Ot Ta Tedevtaia mepimov €€l xpdvia, oL 'EAMnveg moAiteg
avadnTolv ouyVATEPA OPOUG OTIWG «PUYOAIYOG», «PuyiaTpoG», «PpuyoBepameuTg»
KOL  «VEUPOAOYOG» KoL Oepameutikég TPOKTIKEG Omwg  «PpuyoBepameiar,
«SLoAoyLlopoe» Kat «avTKataBOAUITTIKG» . META TO 2011 (KOl OE OPLOKEVEG TTEPLITTMOELG
YL TOUAGYLOTOV TaL ETOHEVA 5-7 XPpOVLa), Tapatnprifnke TTwon oTig avadntiosLg ylo
toug dpoug «oUpPouvrog Puykng vyeslag», «puyoBepameiar, «puyovdivon»,
«dloroylopos»  kal  «ypoppés  PoriBeiag  Yuyxknig vyelog». EmumAfov, Oev
Slamot®bnkay  onpaviikég  oAAayEG  OTlG  avalnTioElg  yla  0poug  OMwG
«PpuyavaAuTic», «KEVTIPO PUXLKNG UYEIOG» KAl «OyYXOAUTIKG» Yyl TV 7epiodo
peAEG. Ta avwtépw EVPHHATA, O CUVOUAOHO LIE TN OUVEXT| ETILTIIPNOT), TTAPEXOLV
nAnpodopieg oxetikd pe to dnpdolo svoladépov yia v avaldijmon manpodopldv
Puykiig vyelag kal pwopolv va kateuBivouv Tig TpwTtofovAieg dnpodolag PuyLkig
UYElRG ®OTE VA  TPOCAPHOCTOUV  KAAUTEPH OTLG QVAYKEG TNG KOWOTTOG,
avtipetwnifovrag oV PuyoroyLko avtiktumo ™G TPONYOULEVNG
KOLVWVIKOOLKOVOLLLKIIG KOL TNG TPEXOVOAG LETA-TTOVON KIS KpiomG.
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