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Study Objectives: The 2019 coronavirus disease (COVID-19) has become a global health and economic crisis. Recent evidence from small samples
suggest that it has increased mood and sleep disturbances, including insomnia, around the world. This study aimed to estimate the effect of COVID-19 on
insomnia levels worldwide and in the United States during the acute phase of the pandemic.
Methods: We analyzed search query data recorded between January 2004 and May 2020 from Google Trends and Google Keyword Planner for the search
term “insomnia”.
Results: The number of search queries for insomnia has increased over the past decade and is greater than the number of search queries for other major
sleep disorders. The COVID-19 pandemic increased search queries for insomnia both worldwide and in the United States, with the number in the United States
increasing by 58% during the first 5 months of 2020 compared with the same months from the previous 3 years. There is a robust diurnal pattern in insomnia
search queries in the United States, with the number of queries peaking around 3 AM and the overall pattern remaining stable during the pandemic.
Conclusions: These results highlight the impact the COVID-19 pandemic has had on sleep health and the urgent need for making effective interventions
accessible. Future studies will be needed to determine whether the increase in insomnia symptoms will persist and lead to higher rates of chronic
insomnia in the population.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: The 2019 coronavirus disease (COVID-19) pandemic has been reported to increase mood and sleep disturbances
around the world, but the magnitude of the impact is not known. We studied the effect of COVID-19 on insomnia by analyzing Google search query data
for the search term “insomnia”.
Study Impact: Our study suggests that there was an increase in difficulty sleeping, both in the United States and globally, in response to the initial
phase of the COVID-19 pandemic. Searches for information on insomnia showed both diurnal (peaking at 3 AM) and weekly (lower on weekends) trends
and overall were significantly higher in April and May 2020 than in the previous years.

INTRODUCTION

The current 2019 coronavirus disease (COVID-19) pandemic is one
of the most significant global health challenges of our era, affecting
most aspects of life, including sleep. Emerging evidence suggests
that the pandemic has led to increases in mood and sleep distur-
bances in health care workers1,2 and patients undergoing cogni-
tive behavioral therapy for insomnia,3 as well as increased risk
for insomnia in the general population.4,5 Stress is considered one
of the primary triggers for insomnia.6,7 Increased levels of stress
from loss of a daily routine, economic uncertainty, and concerns
about contracting the virus during the COVID-19 pandemic could
have downstream effects on sleep, leading to insomnia.

Exposure to traumatic events such as natural disasters,8-10

terror attacks,11-15 and disease outbreaks16 have been shown to
be important precipitants of acute insomnia.17 While acute in-
somnia ismore frequently encountered in thosedirectly exposed to

traumatic events, sleep disturbances have also been observed
among those indirectly exposed via mass media.11

Insomnia, defined as difficulty initiating sleep, staying asleep, or
waking up too early, which is accompanied by daytime impair-
ments/sleepiness,18 is themost common sleep disorder in theworld.
The prevalence of insomnia symptoms and insomnia disorder is
approximately 30% and 10%, respectively, and both are most com-
mon in women, older adults, and people with medical or mental
illness.19-21While insomnia symptoms resolvewithout treatment in
the majority of cases, a subset (~7%) of those experiencing in-
somnia symptoms will go on to develop a chronic insomnia
disorder,22,23 defined as having sleep issues at least 3 nights a
week for at least 3 months,18 often requiring treatment.

There are a few studies that have examined insomnia during
the COVID-19 pandemic. A cross-sectional, population-based
survey study in Greece revealed that 38% of the participants
reported insomnia, greater than the estimated prevalence before
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the COVID-19 pandemic, with women and people living in
urban areas more susceptible to sleep difficulties.4 Zhang and
colleagues2 found that 36% of medical staff reported insomnia
during a COVID-19 outbreak, reporting related factors that
included worry about being infected, perceived unhelpfulness
of psychological support from news or social media, and ex-
treme uncertainty regarding effective control of the COVID-19
pandemic. In a recent preliminary report, an increase in in-
somniawas reported among a cohort of patientswith obstructive
sleep apnea using positive airway pressure therapy after the
COVID-19 lockdown in the United States (41% vs 48%).24

Data generated throughonline internet searchesoffer a potential
source of information for monitoring insomnia in the general
population. Google, along with other online search engines, is
increasingly used as a source of medical and health information.
With an estimated 5.5 billion searches per day,25 it thus provides
an excellent platform for monitoring people’s health-seeking
behaviors in the form of search queries. Prior studies have
shown that the volume of online searching is strongly correlated
with disease incidence.26,27 Indeed, search engine data have
been successfully utilized for investigating various health
conditions, includingmental disorders28-30 and sleep,31-33 and to
predict the spread of influenza earlier than traditional models
used by the Centers for Disease Control and Prevention.34

We therefore aimed to investigate whether internet search
queries for the word “insomnia”were increased during the early
COVID-19outbreakbyanalyzingsearchqueriesfromGoogleTrends,
a publicly available website that provides data on the frequency
of Google searches over specified time ranges and by geographical
region (support.google.com/trends). We also aimed to further
examinewhether these queries show diurnal or weekly patterns and
whether there is a relationship between searches and the number of
COVID-19–related deaths worldwide and in the United States.

METHODS

Data collection and analysis

Google Trends data

Google Trends (https://trends.google.com/trends/) is a publicly
available web-based tool owned by Google, LLC (Mountain
View, CA), that provides access to a representative random
sample of all Google search requests (queries). The data are
anonymized and grouped together, which allows users to an-
alyze interest in a specific search term or topic over time and/or
across geographical locations. Absolute search volume is not
provided; all search query data are indexed data presented as
relative popularity on a scale from0 to 100, with each individual
data point divided by the total number of searches of the selected
time range and region (support.google.com/trends), and the
highest value scaled to 100. If the compare function is used for
comparing interest between 2 or more topics, the resulting
search query numbers are normalized to all searches across the
selected topics.

In order to investigate people’s interest in insomnia before
and during the COVID-19 pandemic, we examined the number
of search queries for the word “insomnia” and other sleep

disorders from theUnited States aswell asworldwide between 1
January 2004 (earliest date Google Trends data are available)
and 31 May 2020. More specifically, we downloaded, in
Universal Standard Time the following: (1) monthly search
query data for the search terms “insomnia,” “sleep apnea,”
“restless legs,” and “narcolepsy” from 1 January 2014 through
31December 2019 usingGoogle Trends’ compare function; (2)
daily search query data for the search term “insomnia” between
1 January 2020 and 31 May 2020; (3) daily and weekly search
query data for the search term “insomnia” between 1 January
2017 and 31 May 2020. Because the daily data from Google
Trends are only available in segments of approximately
8 months, we downloaded the daily data in segments and
normalized it to the weekly data (which were available for the
entire period) to make it comparable across the entire time
period. These datawere then rescaled back to the original 0–100
scale such that the highest value became 100. For the day of the
week (Sunday–Saturday) analysis, we excluded data from
approximately the first week of each year in order to align the
weekdays between the years and ensure that each day of the
week was evenly represented across years. In addition, we
downloaded the daily search query data for the search term
“cancer” between 1 January 2020 and 31May 2020 as a control
for people’s medically related search habits during the acute
phase of the COVID-19 pandemic.

Wealso downloaded the hourly andweekly search query data
for the search term “insomnia” between 1 January 2017 through
31 May 2020 from each of the 50 states in the United States
using the freely available pytrends script for Python (https://
pypi.org/project/pytrends/). Due to a problem on the Google
Trends interface, we were unable to download the hourly data
between 1 and 14 March 2020 for most states. All data were
converted from Universal Standard Time to local time and
corrected for daylight savings time shifts. For those states that
span 2 time zones, we used the time zone of the majority of the
land area in the state. Because the hourly data from Google
Trends are only available in 1-week segments, we normalized
the hourly data to the weekly data to make it comparable across
the entire time period. These data were normalized against the
absolute number of search queries by month data from Google
Ads Keyword Planner (Google LLC, Mountain View, CA) to
calculate the number of “insomnia” search queries per hour for
each state.

Google Keyword planner data

In order to investigate the changes in the absolute number of
Google search queries for “insomnia,” we downloaded the
monthly search query data for the keyword “insomnia” between
January 2017 andMay 2020 for the entire United States and for
each of the 50 states from Google Keyword Planner (https://
ads.google.com/intl/en_eg/home/tools/keyword-planner/) us-
ing the historical metrics function. In addition to calculating the
absolute number of “insomnia” search queries per hour by
combining the Google Ads Keyword Planner data with Google
Trends data, we calculated the number of search queries per
population of each state by dividing the number of Google
search queries per state with state population estimates from the
US Census Bureau (https://www.census.gov/).
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COVID-19–related deaths

In order to examine the impact of COVID-19 on the number
Google search queries for “insomnia,”wecorrelated the number
of COVID-19–related deaths to the number of daily “insomnia”
search queries from 1 January 2020 in the United States
and worldwide. The 2 datasets for the number of daily deaths
from COVID-19 in the United States and worldwide were
downloaded from the freely available COVID-19 Data Re-
pository maintained by the Center for Systems Science and
Engineering at JohnsHopkinsUniversity (https://github.com/
CSSEGISandData/COVID-19). Because the first recorded
COVID-19–related deaths occurred on 22 January (worldwide)
and 29 February (United States), all data points before these
dates were deleted in the datasets used for the piecewise re-
gression analysis. We chose to use death data rather than in-
fection data due to the lack of accurate infection data available
early in the pandemic.

All datasets were downloaded between 17 June and 9 July
2020. Only English search terms were included in the analysis.
To explore the acute effects of the COVID-19 pandemic on
searches for “insomnia,” we selected the time period of 1
January 2020 through 31May2020 (date of data freeze) to focus
on and compare against the same months from the previous 3
years (2017–2019).

Statistical analyses
Statistical analyseswere performedusingSASversion 9.4 (SAS
Institute, Cary, NC). We used mixed-model analysis to analyze
the data and post hoc least-square-means tests to compare between
groups. Logarithmic transformation was used when data were not
normally distributed. Model diagnostics were performed to check
the fit of the data. Piecewise mixed models were used to study the
relationships between the number of “insomnia” search queries
and the number of COVID-19–related deaths. Peak time for the
hourly “insomnia” search queries was calculated as a circular
mean across the daily maximum values for each state. In ad-
dition, a cosine curve was fitted to the nonflat part of the curve
(12 hours of the 24 hours, from 8 PM to 8 AM) to estimate peak
phase. Briefly, Cosinor analysis fits a sinusoid to an observed
time series and estimates the amplitude (magnitude of one-half
of the daily variation from peak to trough) and phase (timing of
the peak).Wefit amodelwith a period of 24 hours and estimated
the peak phase and tested the null hypothesis that the amplitude
of the fitted curve was zero (ie, no 24-hour rhythmicity could be
detected).35 The critical significance level was set at α= .05. The
Bonferroni method was used to adjust for multiple comparisons
where necessary and the adjusted P values are reported. Data
presented in Figures 1, 2, 4A and S1 are means while data
presented in Figures 3 and 4B are means ± SEM.

Study approval
This study used publicly available information that can be
obtained without any special agreements, and it therefore does
not meet the criteria for human subjects research as defined
under federal regulations [45 CFR 46.102(f) of the Health and
Human Services Policy for Protection of Human Research
Subjects], and as confirmed via e-mail communication with the

director of the Mass General Brigham (formerly Partners
HealthCare) Institutional Review Board.

RESULTS

Google search queries for insomnia from
2004 until 2019
The worldwide Google Trends data showed that over the past
16 years, the number of Google search queries for “insomnia” is
significantly higher relative to queries for 3 other major
sleep disorders: “sleep apnea,” “restless legs syndrome,” and
“narcolepsy” (Figure 1A; P < .0001 for all comparisons).
Closer inspection of the “insomnia” search query data revealed
that the number of queries increased significantly in 2009 com-
pared with 2004 and remained consistently higher throughout
2010–2019 (P < .0001 for all comparisons). Data from the
United States also showed that the number of “insomnia” search
queries was greatest of the 4 sleep disorders over the past
16 years (Figure 1B; P < .0001 for all comparisons), with
the rate of “insomnia” queries increasing significantly in
2011 compared with 2004 and staying consistently higher
throughout 2012–2019 (P = .0015 for 2004 vs 2011; P < .0001
for all other comparisons). Although less dramatic, similar
trends worldwide and in the United States were observed for
sleep apnea.

Impact of COVID-19 pandemic on Google search
queries for insomnia
The relative popularity of “insomnia” search queries over the
first 5 months (January through May) of 2020 was significantly
greater compared with the number of queries over the same
months from 2017, 2018, and 2019 both worldwide (Figure
2A; P < .0001 for all comparisons) and the United States
(Figure 2B; P < .0001 for all comparisons) where the absolute
number of search queries for “insomnia” increased by 58% in
January through May 2020 compared with the same months
from 2017 to 2019 (2019: 1.76 vs 2.77 million; Table S1 in the
supplemental material).

Closer inspection revealed that, while the number of
“insomnia” queries decreased worldwide from January through
May in 2017, 2018, and 2019 (P < .0001 for all January vs May
comparisons) and in the first quarter of 2020 (P < .0001 for
January vs March 2020), there was a significant increase in the
number of queries in April and May compared with January in
2020 (P < .0001 for both comparisons). Similar to the world-
wide data, there was a significant decrease in “insomnia” search
queries in the United States from January throughMay in 2017,
2018, and 2019 (P < .0001 for all January vsMay comparisons),
and in the first quarter of 2020 (P < .0001 January vs March
2020), but no significant difference in April or May 2020
compared with January 2020.

Month-by-month comparison of “insomnia” search queries
in 2020 worldwide and in the United States revealed no change
from January to February, a significant decrease from February
toMarch (P = .0075 worldwide;P < .0001 in the United States),
a significant increase fromMarch toApril (P< .0001worldwide
and in the United States), and no change from April to May.
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In contrast, therewas a decrease in the number ofGoogle queries
for the search term “cancer” in March 2020 (Figure S1 in the
supplemental material), suggesting that the significant increase
in searches for “insomnia” in March was not simply due to an
increase in searches for medical information during the acute
phase of the pandemic.

Relationship between Google search queries for
insomnia and the number of COVID-19–related deaths
As shown in Figure 2C and 2D, while there was no association
between search queries for “insomnia” and the cumulative
number of COVID-19 deaths in January or February 2020, there
was a significant positive relationship between the number of

Figure 1—Google search queries for the sleep-related terms between 2004 and 2019.

Google search queries worldwide (A) and in the United States (B) for the search terms “insomnia,” “sleep apnea,” “restless legs,” and “narcolepsy” be-
tween 2004 and 2019. There were significantly more search queries for “insomnia” compared to the other 3 sleep disorders worldwide (P < .0001 for all
comparisons, log-transformed data) and in the United States (P < .0001 for all comparisons, log-transformed data). There was also a significant increase in
search interest for “insomnia” starting from 2009 worldwide (P < .0001 for all comparisons) and from 2011 in the United States (P = .0015 for 2004 vs 2011;
P < .0001 for all other comparisons).

Figure 2—Search interest in insomnia and cumulative number of COVID-19 deaths.

Daily search queries for the search term “insomnia” worldwide (A) and in the United States (B) during the first 5 months (January through May 2020)
of the COVID-19 pandemic compared with the same 5 months of 2017–2019. There was a significant increase in search interest for “insomnia” in April and
May of 2020 compared with the same months in previous years, both worldwide (A) (P < .0001) and in the United States (B) (P < .0001). This increase in
search interest for “insomnia” coincides with the increase in the cumulative number of COVID-19–related deaths (logarithmic scale) both worldwide
(17 March–22 April; P < .0001) (C) and in the United States (17 March–7 May; P < .0001) (D). COVID-19 = 2019 coronavirus disease.
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“insomnia” search queries and the cumulative number of
COVID-19–related deaths (logarithmic scale) in March, April,
andMay bothworldwide (17March–22April;P < .0001) and in
the United States (17 March–7 May; P < .0001).

Impact of COVID-19 pandemic on daily and weekly
patterns of Google search queries for insomnia
In addition to varying from year to year, the number of “in-
somnia” search queries worldwide varies significantly among
days of the week when comparing across the first 5 months of
each year, although the variation is relatively small (Figure 3A;
P = .0045). Closer inspection of the pattern revealed that the
greatest number of search queries for “insomnia” occurred on
Sundays and Mondays during the weekend-to-work-week
transition, and the fewest on Fridays and Saturdays during the
work-week-to-weekend transition. A similar pattern in “in-
somnia” search queries among days of theweekwas observed in
the United States (Figure 3B; P < .0001), with the greatest
number of search queries occurring on Sundays and Mondays
and the fewest on Fridays and Saturdays.

Although there was no significant interaction between year
and day of theweek either worldwide or in theUnited States, the
data from2020 revealed a significant interaction betweenweeks
and day of the week worldwide (Figure 3C; P = .0437), with
weekends having fewer numbers of insomnia search queries

compared with weekdays during the earlier weeks of the year
(weeks 1–4 and 5–8, in January and February) and a greater
number of insomnia search queries than weekdays during the
later weeks (weeks 13–16 and 17–20, inApril–May). Therewas
no significant interaction between weeks and day of the week in
the United States (Figure 3D).

Impact of COVID-19 pandemic on diurnal patterns of
Google search queries for insomnia
There was a significant diurnal (hourly) variation in the number
of Google search queries for “insomnia” in the United States in
the years 2017–2019 (Figure 4A;P < .0001, averaged across all
states). The number of “insomnia” queries increased in the
evening, reaching its peak around 3 AM in each of the 50 states
(Table S1) and then decreased toward themorning, reaching the
lowest level in the late the afternoon/early evening. The fitted
mean amplitude and peak phase across all states were 22.5
queries/hour and 306.4° (which corresponds to 2:25 AM where
0° corresponds to 6:00 AM), respectively. The number of in-
somnia search queries varied by state, with larger states having a
higher number of queries per hour, although the differences
largely disappeared after adjusting for population size (Table
S1), and there was a significant random variability in the peak
phase (P < .0001), suggesting that the states peak at slightly
different times (Figure 4A and Table S1).

Figure 3—Daily and weekly pattern in Google search queries for the search term “insomnia” worldwide and in the United States.

There was a significant daily pattern in search interest for “insomnia” both worldwide (A) (P = .0045) and in the United States (B) (P < .0001), with the
greatest interest in insomnia observed during the weekend–weekday transition on Sundays and Mondays and the least toward the weekday–weekend
transition on Fridays and Saturdays. There was a significant interaction between weeks and day of the week in 2020 worldwide (C) (P = .0437), but not
in the United States (D), with a greater number of “insomnia” search queries on weekdays compared with weekends in January and February (weeks 1–8) and
fewer search queries on weekdays compared with weekends in April and May (weeks 13–20). Wks = weeks.
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While there were more search queries for “insomnia” in
January through May in 2020 compared with the same
months in 2017–2019 (P < .0001 for all comparisons), the
diurnal pattern did not change except for a small delay in peak
time which shifted by approximately 10 minutes from 3:06 AM

in 2017–2019 to 3:19 AM in 2020 (Figure 4B; P < 0.0001),
suggesting that the increase in “insomnia” search queries during
2020 was due to an increase in interest in insomnia during the
COVID-19 pandemic, possibly reflecting increased levels of
insomnia in the population.

DISCUSSION

Overall, theCOVID-19 outbreak correspondedwith an increase
in the number of “insomnia” search queries via Google, and
those searches were associated with the number of COVID-19–
related deaths both worldwide and in the United States. The
number of Google search queries for “insomnia” has increased
over the last decade and is higher compared with other sleep
disorders, with “insomnia” search queries showing a distinct
diurnal and weekly pattern.

Similar to a previous report,33 we found an increase in the
number of Google search queries for “insomnia” over the past
decade both worldwide and in the United States. While it is
unlikely that everyone who searches for information about
“insomnia” has insomnia symptoms, the increased interest in
insomnia (>4.3 million search queries per year in the United
States in 2017–2019) parallels findings of its growing preva-
lence in the general population.36A similar patternwasobserved

for sleep apnea, which also likely reflects its increasing prev-
alence fueled by the obesity epidemic. However, both condi-
tions are linked in that insomnia symptoms are frequently
observed in those with sleep apnea,37 and therefore the increase
in insomnia search queries may be partially explained by
concomitant searches for sleep apnea.

The COVID-19 outbreak led to a significant increase in the
number of “insomnia” search queries between April and May
2020 bothworldwide and in theUnitedStates, suggesting itmay
have been a consequence of the pandemic’s negative impact on
mental health and well-being on a global scale. This increase in
the number of “insomnia” search queries is in accordance with
recent findings of increased insomnia symptoms among health
care workers and others during the pandemic,1-4,24 with 71% of
surveyed health care workers at a New York Hospital reporting
insomnia symptoms following the COVID-19 surge.38 The
global scale of the increase in “insomnia” search queries in the
early months of the pandemic suggests that an increase in in-
somnia symptoms is not limited to those directly exposed to the
health or economic impacts of the pandemic, but that the
pandemic has also impacted many people indirectly via ex-
posure tomassmedia. In fact, therewas a significant association
both worldwide and in the United States between the increase in
the number of Google search queries for “insomnia” and the
increase in the number of COVID-19–related deaths, sug-
gesting that the constant media coverage of the pandemic may
have heightened anxiety and stress among the general pop-
ulation, contributing to an increase in insomnia symptoms 11.

Interestingly, before the large increase in insomnia search
queries inApril andMay2020 therewas a temporary decrease in

Figure 4—Diurnal pattern in Google search queries per hour.

Diurnal pattern in Google search queries per hour for the search term “insomnia” in the United States (black line) and in each of the 50 states (blue lines)
(A). There was a significant diurnal pattern in the number of insomnia search queries per hour in 2017–2019 (P < 0.0001), with the greatest interest
observed around 3 AM.While the number of search queries per hour was significantly higher in 2020 compared with 2017–2019 (P < .0001 for all comparisons,
log-transformed data), the overall pattern did not change except for a small delay in peak time in 2020 compared with 2017–2019 (3:06 AM in 2017–2019 vs
3:19 AM in 2020; P < .0001) (B).
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the number of search queries for “insomnia” in March both
worldwideand in theUnitedStates.Thiscoincidedwithan increase in
thenumberofCOVID-19–related search queries and a decrease in
the number ofmany common health-related search queries such
as “cancer.” The decrease in the number of “insomnia” search
queries in March 2020 may reflect a temporary change in
people’s information-seeking behavior during the early phase
of the pandemic when the scope and seriousness of COVID-19
first became apparent outside of China, and during which the
number of infections and deaths started increasing worldwide.

The weekly pattern in “insomnia” search queries was rela-
tively stable from 2017 to 2019, with an increase in the number
of search queries for “insomnia” early in theweek and adecrease
toward the weekend. This may reflect that individuals are more
concerned about their (lack of) sleep during weekdays when
they aremore likely to have to awaken at a specific time forwork
or school, as opposed to the weekend when many individuals
have days off from work or school.39 However, our results
suggest that, during the early phase of the pandemic (April–May
2020) when the COVID-19–related stay-at-home restrictions
werefirst implemented inmany countries andparts of theUnited
States, this daily search patternwas altered such that the greatest
number of “insomnia” search queries occurred toward the end of
the week and over the weekend. This may reflect worsening
problems with sleep as the work week progressed.

In contrast, while COVID-19 increased the absolute number
of search queries for “insomnia,” it did not change the diurnal
pattern in “insomnia” search queries in the United States other
than delaying the peak time by approximately 10 minutes. Each
of the 50 states showed a similar increase in search interest for
“insomnia” during the early hours of the night, with the number
peaking around 3 AM, a time of the night that many patients with
insomnia would likely be awake. This diurnal pattern in “in-
somnia” search queries and the nocturnal peak in search interest
support an interpretation that these “insomnia” search queries
are predominantly from people who are experiencing insomnia
symptoms and who are therefore seeking information about
insomnia. Moreover, the differences in the peak timing in
“insomnia” search queries between the 50 states were relatively
small, suggesting that this diurnal pattern is very robust.

Limitations
There may be a number of reasons why a given internet search
term such as “insomnia” is popular, so our results must be
interpreted with caution. However, the robust diurnal and
weekly patterns in “insomnia” search queries, together with the
increase in insomnia symptoms during the COVID-19 pan-
demic reported in other studies, suggest that the increase in
“insomnia” search queries in the spring of 2020 likely reflects an
increase in insomnia levels/symptoms in the general population.
The search queries may be biased toward younger people, who
are more digitally connected than older individuals, although
data from the Pew Research Center on internet use by age in the
United States suggest that the gap between young and older
people has decreased, with 73% of those older than 65 using
the internet as compared with 100% of those between ages 18
and 29 in 2019 (https://www.pewresearch.org/internet/chart/
internet-use-by-age/). Finally, exclusion of non-English search

terms may limit the generalizability of the results in countries
where English is not a major language and the Google Trends
data were only available from countries where Google is the
dominant search engine, which excludes some countries such
as China.

In summary, our study showed that online search query data
can provide informative data on the sleep-related health-seeking
behaviors of the population worldwide and, together with re-
sults from other studies, also suggested an increase in sleep
disturbances with COVID-19, highlighting the scope and
magnitude of the impact the COVID-19 pandemic has had on
sleep health. Follow-up studies will be needed to determine
whether the increase in insomnia searches is associated with
increases in diagnoses of insomnia, prescription or over-the-
counter medication sales, and/or use of behavioral treatments
for insomnia (including sleep apps). These data also highlight
the need for easily accessible, quality information about healthy
sleep and sleep disorders.

ABBREVIATION

COVID-19, 2019 coronavirus disease
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7. Åkerstedt T. Psychosocial stress and impaired sleep. Scand J Work Environ
Health. 2006;32(6):493–501.

8. Varela E, Koustouki V, Davos CH, Eleni K. Psychological consequences among
adults following the 1999 earthquake in Athens, Greece. Disasters. 2008;32(2):
280–291.

9. Bayleyegn T, Wolkin A, Oberst K, et al. Rapid assessment of the needs and
health status in Santa Rosa and Escambia counties, Florida, after Hurricane Ivan,
September 2004. Disaster Manag Response. 2006;4(1):12–18.

10. Li X, Buxton OM, Hikichi H, et al. Predictors of persistent sleep problems among
older disaster survivors: a natural experiment from the 2011 Great East Japan
earthquake and tsunami. Sleep. 2018;41(7):zsy084.

11. Goodwin R, Lemola S, Ben-EzraM. Media use and insomnia after terror attacks
in France. J Psychiatr Res. 2018;98:47–50.

12. Galea S, Ahern J, Resnick H, et al. Psychological sequelae of the September 11
terrorist attacks in New York City. N Engl J Med. 2002;346(13):982–987.

13. Schlenger WE, Caddell JM, Ebert L, et al. Psychological reactions to terrorist
attacks: findings from theNational Study of Americans’Reactions to September 11.
JAMA. 2002;288(5):581–588.

Journal of Clinical Sleep Medicine, Vol. 17, No. 2 February 1, 2021183

K-M Zitting, HM Lammers-van der Holst, RK Yuan, et al. Internet searches for insomnia during COVID-19
D

ow
nl

oa
de

d 
fr

om
 jc

sm
.a

as
m

.o
rg

 b
y 

49
.1

45
.2

27
.8

5 
on

 F
eb

ru
ar

y 
14

, 2
02

2.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 N
o 

ot
he

r 
us

es
 w

ith
ou

t p
er

m
is

si
on

. 
C

op
yr

ig
ht

 2
02

2 
A

m
er

ic
an

 A
ca

de
m

y 
of

 S
le

ep
 M

ed
ic

in
e.

 A
ll 

ri
gh

ts
 r

es
er

ve
d.

 

https://www.pewresearch.org/internet/chart/internet-use-by-age/
https://www.pewresearch.org/internet/chart/internet-use-by-age/


14. Pandya A. A review and retrospective analysis of mental health services
provided after the September 11 attacks. Can J Psychiatry. 2013;58(3):128–134.

15. DiGrande L, Neria Y, Brackbill RM, PulliamP, Galea S. Long-term posttraumatic
stress symptoms among 3,271 civilian survivors of the September 11, 2001,
terrorist attacks on the World Trade Center. Am J Epidemiol. 2011;173(3):
271–281.

16. Tsang HW, Scudds RJ, Chan EY. Psychosocial impact of SARS. Emerg Infect
Dis. 2004;10(7):1326–1327.

17. Sinha SS. Trauma-induced insomnia: a novel model for trauma and sleep
research. Sleep Med Rev. 2016;25:74–83.

18. American Academy of Sleep Medicine. International Classification of Sleep
Disorders. 3rd ed. Darien, IL: American Academy of Sleep Medicine; 2014.

19. Buysse DJ, Angst J, Gamma A, Ajdacic V, Eich D, Rössler W. Prevalence,
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