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ARTICLE INFO ABSTRACT

Keywords: Objectives: We examined the associations of lockdown stringency and duration with Google searches for four
Mental health mental health concepts (i.e., “Anxiety,” “Depression,” “Suicide,” “Mental Health”) in nine countries (i.e.,
COVID-19

Hungary, India, Iran, Italy, Paraguay, Serbia, South Africa, Spain, Turkey) during the COVID-19 pandemic.
Methods: We retrieved national-level data for each country from Google Trends and the Global Panel Database of
Pandemic Policies. In our primary analysis, we used data from all countries to estimate a set of multilevel
regression models examining associations of overall lockdown stringency and lockdown duration with relative
search volumes for each mental health term. We repeated the models after replacing overall lockdown stringency
with each of the lockdown stringency components.

Results: A negative association was found between overall lockdown stringency and “Depression.” Lockdown
duration and the most stringent stay-at-home requirements were negatively associated with “Anxiety.” Policies
that recommended or required the cancelation of public events evidenced negative associations with “Depres-
sion,” whereas associations between policies that required some or all levels of schooling to close and
“Depression” were positive. Policies that recommended or required workplaces to close and those that enforced
quarantines on non-citizens arriving from high-risk regions or closed borders entirely were negatively associated
with “Suicide.”
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Conclusions: Lockdown duration and some lockdown policies during the COVID-19 pandemic were generally
associated with significantly lower, rather than higher, Google searches for selected mental health terms. These
findings could be used alongside other evidence to develop future lockdown strategies that are sensitive to
mental health issues during public health crises.

1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic is a global
public health crisis. To limit and control the transmission of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), many countries
around the world implemented public health measures that were
particularly stringent during the early part of the COVID-19 pandemic
(Cowden et al.,, 2021). Although these measures were considered
necessary to protect the physical health of populations and reduce the
burden of COVID-19 on health systems (Counted et al., 2021; Govender
et al., 2020), they also precipitated a wide range of challenges (e.g.,
financial insecurity, social isolation, mobility restrictions) that have the
potential to degrade well-being (Davis et al., 2021; De Kock et al., 2022).

During the early stages of the COVID-19 pandemic, telecommuni-
cation technologies served an important function in managing the public
health crisis. Internet platforms played a key role in educating people
about SARS-CoV-2 and providing up-to-date information about the
COVID-19 pandemic (Vargo et al., 2021). For example, people may have
used the internet to search for information about SARS-CoV-2, the status
of public health measures that were in place, available treatments for
COVID-19, and mental health concerns. Internet search data could be a
potentially useful resource that complements and extends evidence ac-
quired from traditional methodologies (e.g., public health surveillance
studies) about the health-related implications of the COVID-19
pandemic. In light of the many ways that the COVID-19 pandemic has
disrupted human life (Counted et al., 2020; Cowden et al., 2021),
scholars have leveraged Google searches to explore the impact of this
public health crisis on mental health. Some studies have used descriptive
approaches to report broad changes in searches for mental health con-
cepts from before to during the COVID-19 pandemic, with evidence
largely supporting an increase in relevant searches. For example, several
studies found an increase in searches for anxiety symptoms (Hoerger
et al., 2020) and insomnia (Kirsi-Marja Zitting et al., 2021; Lippi et al.,
2021) within the United States of America (USA) during the early part of
the COVID-19 pandemic.

When researchers have focused more specifically on searches for
mental health concepts during periods of lockdown, findings have been
more mixed. In one study that included Europe and the USA, Brodeur
et al. (2021) found an increase in Google searches after the start of
lockdowns for terms such as “loneliness,” “worry,” and “sadness,” but
there was a decrease in searches for “stress” and “suicide.” Similarly,
Knipe et al.’s (2020) study involving Italy, Spain, USA, and the United
Kingdom (UK) revealed that changes (or lack thereof) in Google searches
for mental health terms from before to during lockdowns often varied by
term. For instance, searches for “suicide” in each country tended to
decrease before lockdowns were imposed and then increased after the
onset of lockdowns; however, searches for “anxiety” started to rise in
Spain and remained relatively stable in other countries (e.g., UK) after
lockdown measures were enforced. The mixed pattern of findings that
emerged in these studies could be a function of many different within
and between-country factors, including the broader context of the
COVID-19 pandemic (e.g., local burden of COVID-19), the timing of
lockdowns, and/or the specific kinds of lockdown measures that were
implemented (Lee et al., 2021). A few studies have investigated the
potential impact that some of these aforementioned factors might have
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had on Google search patterns for mental health terms during lock-
downs. For example, Foa et al. (2020) reported evidence suggesting that
increases in Google searches for selected mental health terms during the
early part of the COVID-19 pandemic were primarily driven by
country-specific pandemic severity rather than lockdowns themselves.
However, to our knowledge, no previous study has explored linkages
between specific lockdown stringency measures and Google searches for
mental health terms during lockdowns. Research along these lines could
provide useful insight into whether Google search patterns for mental
health terms during lockdowns varied based on the types of lockdown
measures that were instituted.

In the present study, we examine the associations of lockdown
stringency and duration with Google searches for four mental health
concepts (i.e., “Anxiety,” “Depression,” “Suicide,” “Mental Health”) in
nine countries (i.e., Hungary, India, Iran, Italy, Paraguay, Serbia, South
Africa, Spain, Turkey) during the COVID-19 pandemic. We anticipated
that lockdown duration and the different lockdown components would
generally be associated with lower Google searches for the mental health
terms, with some variation in the direction and magnitude of associa-
tions for specific lockdown components.

2. Methods
2.1. Data retrieval

Our analysis focuses on the terms “Anxiety,” “Depression,” “Suicide,”
and “Mental Health.” We selected anxiety, depression, and suicide
because they are among the leading causes of disability around the
world (Abbafati et al., 2020). Although these terms represent specific
mental health problems, they are especially well-suited to this study
because each term is known and commonly used among the general
population. We also included the term “Mental Health,” as it is a broader
term that people may have used, for example, when searching for gen-
eral information about mental health, to gauge whether their mental
health has declined, or to find out how to best support their mental
health.

We performed Google Trends searches for each of these four terms in
each of the nine countries that were included in this study. Google
Trends is an online search tool that provides information about how
searches in Google change over time. Users can look for information
about specific search terms, and the website provides a graph and a
downloadable datasheet of the relative search volumes for each term.
Relative search volume values range from 0 to 100, with O representing
very low search interest and 100 representing the maximum search
activity for the term at any given location and period (Google, 2015).
Therefore, the relative search volume provides information on how the
number of searches in each time unit relates to the maximum number of
searches detected in that time and location. Although the relative search
volume for a term in one country is not directly comparable to the
relative search volume for the same term in another country, the search
volume is useful for detecting changes in an existing trend and
comparing it with other trends from different locations.

Our decision to focus on Hungary, India, Iran, Italy, Paraguay,
Serbia, South Africa, Spain, and Turkey was based principally on prag-
matic criteria, such as contextual knowledge that the authors had about
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the COVID-19 pandemic in each country. All search terms were trans-
lated into the most widely used language within each country: Hun-
garian (Hungary), English (India and South Africa), Persian (Iran),
Italian (Italy), Spanish (Paraguay and Spain), Serbian (Serbia), and
Turkish (Turkey). For this study, we downloaded country-specific data
from the last five years, which took place between January 3rd, 2021
and June 13th,2021." These datasheets contained one observation per
date with two variables: the relative search volume of the search term
and the date in a weekly format. The datasheets of the four search terms
were merged according to the date and country.

Time-updated details about local government responses to the
COVID-19 pandemic were collected at the national level from the Global
Panel Database of Pandemic Policies (Hale et al., 2021). This database
included information about eight containment and closure policies from
the Oxford COVID-19 Government Response Tracker (Hale et al., 2021):
school closures, workplace closures, cancelling public events, re-
strictions on gatherings, public transport closures, stay-at-home re-
quirements, restrictions on internal movement, and international travel
controls (see Table 15). The stringency of these lockdown measures were
captured using an ordinal rating scale, with higher values reflecting
more stringent lockdown policies. We calculated time-updated overall
lockdown stringency values for each country by summing values for
each of the eight lockdown components. For interpretive purposes, we
rescaled the overall lockdown stringency variable such that the range of
possible values was 0 (no measures implemented) to 100 (maximum
stringency). We also extracted information about daily COVID-19
related deaths per 100,000 people in each country between January
1st, 2020 and December 15th, 2020, a period in which lockdown mea-
sures were the most stringent worldwide.

2.2. Data analysis

To account for country-specific trends in Google searches prior to the
COVID-19 pandemic, we began by predicting the relative search volume
during the weeks of lockdown using pre-pandemic information. This
predicted trend consists of two parts: 1) the annual trend (i.e., how
Google searches change over the years), and 2) the seasonal trend (i.e.,
how Google searches are affected by the month and day within a given
year). We used data from before January 1st, 2020 to estimate the
relative search volumes for each mental health term within each country
during 2020. The relative search volume was smoothed by averaging
each weekly observation with the previous and following 26 weekly
observations. This process homogenized the data by reducing the dis-
tance of the peaks and valleys in the 52 weeks (a full year) around a
given date.

Next, we estimated a linear regression model with the yearly
smoothed relative search volume as the criterion and the weekly date as
a predictor, which resulted in an estimation of the annual trend before
January 1st, 2020. We subtracted the predicted values of this annual
trend from the weekly relative search volumes, yielding a stationary
series with the seasonal residual values from 2016 to the end of 2019.
This seasonal series indicates the changes in relative search volume
according to the day and month, regardless of the annual trend before

! Collaborators from some of the countries joined this research project later
than others, which is why there are differences in the dates that the Google
Trends data were downloaded for each country. Given that Google Trends
limits data downloads in a weekly format to a maximum of five years prior to
the search date, we were unable to obtain up to six months of weekly obser-
vations in 2016 (between January 1st, 2016 and June 19th, 2016) for those
countries that were added to the research project at a later date. Since our main
analysis was performed with 2020 data and our pre-pandemic data spans at
least 3 years and 5 months for all countries, the implications of having a
different number of observations for some countries in 2016 are likely to be
negligible.
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2020. Then, we computed a seasonal Autoregressive Integrated Moving
Average (ARIMA) model (1,0,1) (1,0,1,52)* to predict weekly seasonal
trends for the relative search volumes during the year 2020 with the
stationary series of residual values from before 2020. ARIMA is a sta-
tistical model that uses time series data to predict future values of data
based on past values by regressing the variable of interest on its prior
values.

Finally, we summed the predicted annual trend and the predicted
seasonal trend from the ARIMA model to obtain the full predicted trend
of the relative search volumes for the year 2020. This predicted trend
may be partially explained by culture, geography, politics, the health
care system, and other factors that played a role in how people searched
for the mental health terms in Google before 2020. Thus, we used this
variable to control for potential confounding between countries.

For descriptive purposes, we used time-series graphs to illustrate
actual relative search volume, the predicted relative search volume, and
the overall lockdown stringency value for each mental health term in
each country. Both the actual and predicted relative search volumes for
each observation were smoothed by month based on the average be-
tween a given observation, the two weeks that preceded it, and the two
weeks that followed it.

In our primary analysis, we performed a set of two-level linear mixed
models to estimate the associations of overall lockdown stringency and
lockdown duration with the relative search volume for each mental
health term across all observations (level 1, fixed effects) within each
country (level 2, random effects) from January 1st, 2020 onwards.
Separate models were computed for each mental health term, and all
observations from different dates were modeled as if they were unique
cases. The criterion variable for each model was the relative search
volume for a given mental health term. The predictor was the contin-
uous overall lockdown stringency value at each date. Covariates
included daily COVID-19-related deaths, the number of weeks since the
start of lockdown, and the predicted relative search volume for each
country at each date. All within-country errors were assumed to have an
autoregressive structure in which adjacent measurements are more
strongly correlated than distant measurements. We computed pseudo-R
to assess the change in variance based on the addition of fixed effects.

We replicated these models by replacing overall lockdown stringency
with all eight components of overall lockdown stringency as categorical
variables. After adjusting for the other lockdown stringency compo-
nents, these models estimated the associations of each level of the
different lockdown measures with the relative search volumes for each
mental health term. The absence of relevant lockdown measures or re-
strictions served as the reference category for each lockdown
component.

Finally, to compare the associations of the overall lockdown strin-
gency with the mental health terms across the countries, we replicated
the abovementioned multivariate models separately for each country.
We were unable to replicate the multivariate analyses with the lock-
down stringency components by country, as government authorities
within a country often implemented or scaled public health measures
together at certain times during the COVID-19 pandemic (Hale et al.,
2021).

3. Results

Overall lockdown stringency scores by date, together with the actual
and predicted weekly relative search volume for “Anxiety,” “Depres-
sion,” “Suicide,” and “Mental Health” for each of the included countries,
are shown in Figs. 1-4. In most countries, the relative search volume for

2 We computed an ARIMA model with an order of one for both the autore-
gressive (p = 1) and moving average (q = 1) parts of the model, and with no
subtraction (d = 0) between the adjacent values of the data. For the seasonal
component, the periods were all the weeks during a year (m = 52).
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“Anxiety” increased weeks before lockdowns were implemented. There
was a decrease in the relative search volume for “Depression” around the
start of the lockdown in Iran, Italy, Spain, and Paraguay, whereas there
was a slight increase in India. Turkey and Spain showed a similar pattern
of decline in relative search volume for “Suicide.” Searches for “Mental
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Health” generally did not change substantially from before to during
lockdowns; however, India, Iran, Italy, Paraguay, South Africa and Spain
showed a relative search volume peak for that term on October 10th,
2020, which is World Mental Health Day.
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The association between overall lockdown stringency and the rela-
tive search volume for the mental health terms across all countries is
shown in Table 1. We found evidence of a negative association between
overall lockdown stringency and the relative search volume for
“Depression” (standardized beta = —0.09; 95% CI = —0.16, —0.01).
There was little evidence of associations between overall lockdown
stringency and relative search volumes for the other search terms.
Lockdown duration evidenced a negative association with the relative
search volume for “Anxiety” (standardized beta = —0.09; 95% CI =
—0.17, —0.01). The change in variance due to the addition of fixed ef-
fects was greater for “Anxiety” (pseudo-R = 0.98) and “Depression”
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and during lockdowns in each country.

(pseudo-R = 0.68) than for “Suicide” (pseudo-R = 0.06) and “Mental
Health” (pseudo-R = 0.12).

Table 2 shows the associations between each of the lockdown
stringency components and the relative search volumes for the mental
health terms across all countries. Evidence of a negative association was
found between the most stringent stay-at-home requirements and the
relative search volume for “Anxiety” (standardized beta = —0.60; 95%
CI = —1.07, —0.14). Policies that recommended (standardized beta =
—1.14;95% CI = —1.93, —0.34) or required (standardized beta = —1.12;
95% CI = —1.85, —0.39) the cancellation of public events were nega-
tively associated with the relative search volume for “Depression.” On
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Table 1
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Associations between overall lockdown stringency and relative search volumes across all countries.

Standardized regression coefficient (95% CI)*

Anxiety

Depression

Suicide Mental health

Daily deaths”

Country trend®

Lockdown duration (weeks)"
Overall lockdown stringency®

0.21 (—0.14, 0.56)

0.76 (0.67, 0.86)***
—0.09 (-0.17, —0.01)**
0.04 (—0.03, 0.11)

0.06 (—0.32, 0.44)
0.64 (0.51, 0.78)***
0.06 (—-0.03, 0.14)
—0.09 (-0.16, —0.01)**

—0.21 (-0.79, 0.37)
0.14 (0.01, 0.28)**

—0.02 (-0.12, 0.16)
—0.03 (—0.14, 0.09)

—0.04 (—0.43, 0.50)
0.70 (0.58, 0.81)***
0.07 (—0.04, 0.19)

—0.01 (-0.11, 0.17)

wxxp < 01, **p < .05, *p < .10.

@ Standardized regression coefficients and 95% confidence intervals for the associations between overall lockdown stringency and relative search volumes for

anxiety, depression, mental health and suicide with data from all countries.
b Daily COVID-19 related deaths per 100,000 habitants.
¢ Predicted daily relative search volume through the ARIMA model.

4 Number of weeks since the first lockdown stringency measure was adopted in each country.

¢ Range from O to 100.

Table 2

Associations between lockdown stringency components and relative search volumes across all countries.

Standardized regression coefficient (95% CI)"

Anxiety

Depression

Suicide

Mental health

Daily deaths”
Country trend®
Lockdown duration (weeks)"
School closures®
Recommended
Required at some levels
Required at all levels
Workplace closures®
Recommended
Required for some sectors
Required for all-but-essential sectors
Cancelling public events®
Recommended
Required
Restrictions on gatherings®
Restrictions on >1000 people
Restrictions between 100 and 1000 people
Restrictions between 10 and 100 people
Restrictions of less than 10 people
Public transport closures®
Recommended
Required
Stay-at-home requirements®
Recommended
Required with exceptions
Required with minimal exceptions
Restrictions on internal movement®
Recommended
Required
International travel controls®
Screening
Quarantine arrivals from high-risk regions
Ban on arrivals from high-risk regions
Total border closure

0.26 (—0.17, 0.69)
0.75 (0.66, 0.85)***

—0.15 (-0.26, —0.03)**

0.08 (-0.67, 0.84)
0.12 (-0.60, 0.85)
0.15 (-0.57, 0.87)

—0.12 (-0.52, 0.28)
0.07 (-0.29, 0.44)
0.09 (—0.34, 0.52)

0.19 (-0.57, 0.95)
0.15 (—0.54, 0.84)

—0.23 (-0.53, 0.06)
—0.09 (—0.43, 0.26)
0.07 (-0.21, 0.35)
0.06 (—0.20, 0.33)

—0.07 (-0.29, 0.15)
0.04 (-0.30, 0.38)

—0.30 (-0.64, 0.03) *
—0.28 (—0.64, 0.08)

—0.60 (-1.07, —0.14) **

0.08 (—0.20, 0.36)
0.18 (—0.09, 0.45)

—0.02 (—0.25, 0.20)
0.18 (-0.14, 0.49)

—0.01 (-0.24, 0.22)
—0.03 (—0.29, 0.23)

0.25 (-0.19, 0.69)
0.71 (0.59, 0.84) ***
0.05 (—0.08, 0.17)

0.70 (-0.08, 1.48) *
0.83 (0.07, 1.59) ***
0.90 (0.15, 1.64) ***

0.05 (-0.37, 0.47)
0.25 (-0.12, 0.63)
0.05 (—0.38, 0.49)

—1.14 (-1.93, —0.34) ***
—1.12 (—1.85, —0.39) ***

—0.02 (-0.32, 0.29)
0.07 (-0.29, 0.43)

—0.04 (—0.34, 0.25)
—0.04 (-0.32, 0.24)

—0.21 (-0.45, 0.03) *
0.20 (—0.16, 0.56)

—0.05 (-0.4, 0.29)
0.04 (-0.33, 0.42)
—0.04 (-0.53, 0.44)

0.27 (-0.02, 0.57) *
0.01 (-0.27, 0.29)

—0.20 (—0.44, 0.04)
0.06 (-0.27, 0.39)
—0.15 (-0.38, 0.08)
—0.25 (—0.53, 0.03) *

—0.06 (—0.62, 0.50)
0.44 (0.35, 0.53) ***
—0.06 (-0.21, 0.08)

0.94 (-0.09, 1.97) *
0.75 (-0.24, 1.75)
0.75 (-0.23, 1.74)

—0.80 (—1.34, —0.26) ***
—0.86 (—1.33, —0.38) ***
—0.89 (—1.45, —0.32) ***

0.31 (-0.73, 1.34)
—0.31 (-1.25, 0.63)

0.22 (-0.16, 0.60)
0.42 (—0.04, 0.87) *
0.03 (—0.34, 0.39)
0.06 (—0.28, 0.40)

0.22 (-0.06, 0.51)
—0.27 (-0.68, 0.13)

0.39 (-0.06, 0.83) *
0.38 (—0.09, 0.86)
0.36 (—0.25, 0.96)

0.01 (-0.36, 0.39)
0.04 (-0.30, 0.39)

—0.22 (-0.51, 0.07)
—0.50 (-0.90, —0.11) **
—0.16 (-0.44, 0.12)
—0.37 (—-0.70, —0.03) **

0.03 (—0.54, 0.61)
0.66 (0.55, 0.76) ***
0.07 (-0.09, 0.23)

—0.01 (-1.00, 0.98)
0.07 (—0.89, 1.02)
—0.15 (-1.10, 0.79)

—0.06 (—0.60, 0.48)
—0.13 (-0.61, 0.34)
—0.24 (—0.80, 0.31)

—0.30 (-1.30, 0.71)
—0.20 (-1.11, 0.70)

0.25 (—0.15, 0.65)
0.33 (-0.13, 0.79)
0.12 (-0.25, 0.49)
0.22 (-0.13, 0.57)

—0.15 (-0.45, 0.14)
0.23 (-0.17, 0.63)

—0.04 (—0.48, 0.40)
0.07 (—0.41, 0.55)
0.07 (—0.54, 0.68)

0.05 (—0.33, 0.43)
0.06 (—0.30, 0.41)

0.15 (—0.16, 0.45)
0.21 (-0.20, 0.61)
0.09 (-0.20, 0.37)
0.30 (—0.05, 0.64) *

#xxp < 01, **p < .05, *p < .10.

@ Standardized regression coefficients and 95% confidence intervals for the associations between different levels of each lockdown components and relative search
volumes for anxiety, depression, mental health and suicide with data from all countries.
b Daily new COVID-19 related deaths per 100.000 habitants.

¢ Predicted daily relative search volume through the ARIMA model.

4 Number of weeks since the first lockdown stringency measure was adopted in each country.
¢ The reference category for each lockdown component was the absence of any measure or data related to that component.

the other hand, policies that required schools to close at some (stan-
dardized beta = 0.83; 95% CI = 0.07, 1.59) or all levels (standardized
beta = 0.90; 95% CI = 0.15, 1.64) yielded positive associations with the
relative search volume for “Depression.” Policies that recommended
workplace closures (standardized beta = —0.80; 95% CI = —1.34,
—0.26), required workplaces in some sectors to close (standardized beta
= —0.86; 95% CI = —1.33, —0.38), or required all-but-essential

workplaces to close (standardized beta = —0.89; 95% CI = —1.45,
—0.32) were negatively associated with the relative search volume for
“Suicide.” In addition, policies that enforced quarantines on people
arriving from high-risk regions (standardized beta = —0.50; 95% CI =
—0.90, —0.11) or closed borders entirely (standardized beta = —0.37;
95% CI = —0.70, —0.03) were negatively associated with the relative
search volume for “Suicide.” There was little evidence to suggest that
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Table 3
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Associations between overall lockdown stringency and relative search volumes within each country.

Standardized regression coefficient (95% CI)*

Suicide Mental Health

Anxiety Depression

Hungary —0.42 (-0.70, —0.16)*** —0.20 (—0.45, 0.04)
India 0.04 (0.01, 0.07)** 0.10 (-0.10, 0.30)

Iran 0.27 (-0.11, 0.64) —0.32(-0.76, 0.12)
Italy 0.00 (—0.20, 0.19) —0.32 (—0.61, —0.02)**
Paraguay 0.06 (—0.24, 0.36) —0.29 (-0.57, —0.00)**
Serbia —0.15 (-0.39, 0.09) —0.14 (-0.37, 0.10)
South Africa 0.21 (0.10, 0.32)*** 0.07 (-0.01, 0.16)*
Spain 0.28 (0.06, 0.50)** —0.11 (-0.34, 0.11)
Turkey 0.46 (—0.08, 0.99)* —0.25 (-0.64, 0.13)

—0.29 (-0.73, 0.14)
0.18 (-0.16, 0.52)

0.23 (-0.21, 0.68)
—0.30 (—0.42, —0.17)***
0.39 (0.07, 0.72)**
—0.72 (-1.30, —0.15)**
0.09 (0.00, 0.17)**
—0.05 (—0.26, 0.16)
—0.14 (-0.32, 0.04)

—0.02 (—0.40, 0.44)
0.06 (—0.08, 0.20)
—0.02 (-0.51, 0.46)
—0.09 (-0.29, 0.11)
0.06 (—0.24, 0.36)
—0.18 (-0.49, 0.44)
0.02 (-0.21, 0.25)
—0.05 (—0.20, 0.09)
—0.09 (-0.60, 0.42)

#x+p < 01, **p < .05, *p < .10.

? Standardized regression coefficients and 95% confidence intervals for the associations between overall lockdown stringency and relative search volumes for
anxiety, depression, mental health and suicide within each country. All regression models adjusted for daily COVID-19 related deaths per 100,000 habitants, the
predicted daily relative search volume from the ARIMA model, and the number of weeks since the first stringency measure was adopted in the respective country.

any of the lockdown stringency components were associated with the
relative search volume for “Mental Health.”

The associations between the overall lockdown stringency in each
country and the relative search volumes for the mental health terms in
each country can be found in Table 3. We did not identify a consistent
pattern of results across the included countries. Hungary was the only
country for which there was evidence of a negative association between
overall lockdown stringency and the relative search volume for “Anxi-
ety” (standardized beta = —0.42; 95% CI = —0.70, —0.16). Positive
associations with the relative search volume for “Anxiety” were found in
Spain (standardized beta = 0.28; 95% CI = 0.06, 0.50), South Africa
(standardized beta = 0.21; 95% CI = 0.10, 0.32), and India (standard-
ized beta = 0.04; 95% CI = 0.01, 0.07). Overall lockdown stringency
was negatively associated with the relative search volume for “Depres-
sion” in Italy (standardized beta = —0.32; 95% CI = —0.61, —0.02) and
Paraguay (standardized beta —0.29; 95% CI = —0.57, —0.00). A
positive association was found between overall lockdown stringency and
the relative search volume for “Suicide” in Paraguay (standardized beta
= 0.39; 95% CI = 0.07, 0.72) and South Africa (standardized beta =
0.09; 95% CI = 0.00, 0.17), whereas negative associations emerged in
Serbia (standardized beta = —0.72; 95% CI = —1.30, —0.15) and Italy
(standardized beta = —0.30; 95% CI = —0.42, —0.17). We found little
evidence of an association between overall lockdown stringency and the
relative search volume for “Mental Health” in each country.

4. Discussion

Extending previous research, this study examined the associations of
lockdown stringency measures and duration with Google searches for
key mental health terms (i.e., “Anxiety,” “Depression,” “Suicide,”
“Mental Health”) in nine countries (i.e., Hungary, India, Iran, Italy,
Paraguay, Serbia, South Africa, Spain, Turkey) during the COVID-19
pandemic. Based on data from all countries, our findings suggest that
lockdown duration and some lockdown policies were generally associ-
ated with significantly lower Google searches for selected mental health
terms, with some variation in the direction and magnitude of associa-
tions across lockdown components. A similar trend emerged when the
associations of overall lockdown stringency with the mental health
terms were estimated in each country, with some variation in the di-
rection and magnitude of associations across countries.

Using data from all countries, we found that lockdown duration was
associated with lower searches for “Anxiety.” Our time-series graphs
indicate that searches for “Anxiety” in most countries tended to increase
shortly after SARS-CoV-2 became a global public health threat in early
2020, which is consistent with other studies that reported an increase in
anxiety symptom-related searches after the onset of the COVID-19
pandemic (Hoerger et al., 2020; Kirsi-Marja Kirsi-Marja Zitting et al.,
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2021; Lippi et al., 2021). Given that searches for “Anxiety” increased in
many of the countries before lockdowns were implemented, it is possible
that searches for “Anxiety” during the early part of lockdowns were
influenced principally by the severity of the COVID-19 pandemic in each
country rather than the lockdowns themselves. This interpretation
aligns with the findings of Foa et al. (2020), which suggested that
lockdowns can lead to a reduction in negative affect that is masked by
the detrimental impact of country-specific pandemic severity on sub-
jective well-being. Over time, Google searches that included the term
“Anxiety” may have declined as people adapted psychologically to the
COVID-19 pandemic (Shiba et al., 2022).

Our analyses involving all countries also indicated that overall
lockdown stringency was negatively associated with searches for
“Depression.” These findings align with previous research that found a
decrease in Google searches for “Depression” in Italy, Spain, USA,
United Kingdom, and globally during the COVID-19 pandemic (Knipe
et al., 2020). However, this study is among the first to assess whether
specific lockdown components are associated with Google searches for
mental health terms. In our analyses examining associations between
each lockdown component and searches for the mental health terms
across all countries, we found that selected lockdown components were
negatively associated with searches for at least one mental health term.
Specifically, policies that imposed the most stringent stay-at-home re-
quirements were associated with lower searches for “Anxiety,” policies
that recommended or required public events be canceled were associ-
ated with lower searches for “Depression,” and lockdown measures that
recommended or required workplaces to close as well as those that
enforced quarantines on people arriving from high-risk regions or closed
borders entirely were associated with lower searches for “Suicide.” One
potential explanation for this pattern of findings is that Google searches
for some mental health terms might have declined after certain lock-
down policies were implemented because subjective well-being in the
general population increased. For example, Greyling et al. (2021) used
Twitter posts to construct a happiness index for South Africa during the
COVID-19 pandemic. They found a positive association between
stay-at-home requirements and the happiness index, which they sug-
gested might be the result of the policy reducing people’s risk of con-
tracting SARS-CoV-2 and the benefits of spending more time in the
safety and comfort of one’s home. An alternative yet complementary
possibility is that people may have rationalized certain mental health
symptoms as part of a normal coping response to the general conditions
of the COVID-19 pandemic and lockdowns more specifically (Hoerger et
al, 2020). If people became less concerned about certain mental health
symptoms over time, they may have been less likely to search Google for
information about what they were experiencing.

Compared to other lockdown measures, the only lockdown compo-
nent that evidenced a positive association with any of the mental health
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terms was school closures. Specifically, policies that required schools to
close were associated with higher searches for “Depression.” This
finding could be explained by the broad impact that this public health
measure had on the daily lives of school-going students, their parents,
and their families more generally. On the one hand, school closures
restricted students from accessing educational facilities that were a
familiar and routine part of their lives, which physically distanced them
from educators and peers, shifted their educational experiences from in-
person to distance learning, and prevented them from engaging in
structured leisure activities (e.g., school-based sports) that are facili-
tated by educational institutions (McGuine et al., 2022; Poulain et al.,
2022; Russell et al., 2020). These kinds of swift and extensive changes
may have precipitated emotional problems among school-going chil-
dren, adolescents, and emerging adults, including depressive symptoms
(El-Monshed et al., 2021; Fawaz and Samaha, 2021; Viner et al., 2022).
During periods in which schools were closed, students with access to the
internet may have conducted searches with the term “Depression” to
obtain information about their emotional experiences and explore op-
tions for resolving their depressive symptoms. However, it is also
possible that parents (or other caregivers) searched Google to gain a
better understanding of the adverse emotional experiences their chil-
dren may have been dealing with or identify ways of addressing the
depressive symptoms their children were experiencing. School closures
also placed additional strain on parents (and other primary caregivers),
many of whom were coping with various other pandemic-related chal-
lenges that were unfolding in other areas of life around the same time.
For example, some parents who transitioned to remote work during the
COVID-19 pandemic were tasked with managing job demands while
serving as a key facilitator of their children’s distance learning (Antunes
et al., 2021). Other parents became unemployed because of the eco-
nomic fallout of the public health crisis, and they were burdened with
finding employment to support their family while ensuring that their
children’s educational needs were being fulfilled at home (Kalil et al.,
2020). These challenges highlight some of the difficulties that parents
may have faced when school closures were implemented, which could
have contributed to an elevation in depressed mood (SJ Lee et al., 2021).
Parents who experienced an increase in depressive symptoms might
have responded by searching Google to find information or support.

We found that the associations of overall lockdown stringency with
searches for each mental health term tended to vary in direction and
magnitude across the countries. These differences could be due to the
unique decisions that governments made about which lockdown mea-
sures to implement, when they were instituted, and how long they were
enforced. For example, some countries (e.g., South Africa) applied a very
stringent lockdown at the beginning of the COVID-19 pandemic and
relaxed measures over time, whereas other countries (e.g., Iran)
implemented lockdown measures in scaling succession. Another po-
tential explanation for between-country differences is that the observed
associations (or lack thereof) in certain countries might have been
influenced by other government policies that were applied during the
COVID-19 pandemic. For instance, in Turkey, where overall lockdown
stringency was not associated with searches for any of the mental health
terms, the government implemented several policies designed to support
economic well-being during the lockdown, such as by providing direct
financial support to residents, prohibiting employers from terminating
employees, and making funding available for businesses to avoid
bankruptcy (Demiralp, 2020). These kinds of contextual factors could
explain some of the between-country differences that emerged when the
associations of overall lockdown stringency with searches for selected
mental health terms were modeled for each country.

Interestingly, there was little evidence of associations between
overall lockdown stringency or each of its components with searches for
“Mental Health.” One possible reason for this consistent pattern of
findings is that the term “Mental Health” is less widely used in the
general population compared to more specific mental health terms (e.g.,
anxiety, depression). When searching Google for information about
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mental health during lockdowns, people may have been more inclined to
use common terms that also correspond with specific mental health
problems. This theorizing is supported by trends in our time-series
graphs. For example, searches for “Mental Health” in most countries
did not appear to change substantively after lockdowns were imposed,
but search trends for “Anxiety” and/or “Depression” in several countries
(e.g., Italy, Spain) changed abruptly after lockdowns began.

4.1. Strengths and limitations

This study used two different sources of information—the Global
Panel Database of Pandemic Policies and Google Trends—to provide
some insight into how COVID-19 pandemic lockdown conditions in each
country might be related to Google searches for key mental health
concepts. The diversity of the countries that were included allowed us to
explore associations between the stringency of lockdown measures and
Google searches for selected mental health terms in various sociocul-
tural contexts. However, there are several limitations of this study that
ought to be considered. First, Google Trends does not provide infor-
mation about the reasons people performed Google searches for the
mental health terms that were of interest in this study. For example,
people may have been searching for information about their symptoms
or seeking guidance on how to support their mental health amid the
challenges of the COVID-19 pandemic. Second, we collected data from
Google Trends using terms translated to the official and most widely
spoken local language of each country. Hence, data corresponding with
Google searches that people may have performed in other languages
were excluded from this study. Third, overall lockdown stringency
values for each country were derived by summing values for the eight
lockdown stringency components. As a result, two countries could
obtain the same overall lockdown stringency value even if each country
differed in the type and severity of the specific lockdown measures that
they implemented. Therefore, we do not recommend making any direct
comparisons of the findings for associations involving overall lockdown
stringency between countries. Fourth, our findings for the associations
between lockdown stringency components and searches for mental
health terms across all countries may be explained by the policies of one
or a small number of countries. For example, the highest level of stay-at-
home requirements was only implemented in some countries (i.e., India,
Italy, Paraguay, Serbia, Turkey), and therefore the association between
the most stringent stay-at-home requirements and “Anxiety” should only
be considered for countries that implemented such restrictions. Hence,
associations involving specific lockdown stringency components should
be interpreted with caution. Fifth, it is not possible to draw inferences
about causality from our multivariate analyses because those models
estimated the concurrent associations of lockdown stringency and
duration with each of the four mental health terms.

5. Conclusion

In summary, this study provides further evidence demonstrating the
potential for Google Trends to be leveraged as a data source for under-
standing how populations in different parts of the world might be
affected by public health measures (including lockdowns) that are
implemented in response to a global health crisis. Our findings could be
used alongside other evidence (e.g., surveillance studies of mental
health) to inform the development of lockdown strategies that are sen-
sitive to the mental health needs of people living in different parts of the
world during future public health crises. Additional research is needed
to build on the findings of this study, such as whether the associations of
lockdown measures with searches in Google for mental health terms
change according to vaccination rates or the rise of new SARS-CoV-2
variants.
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