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Introduction

Pandemics such as the 2019 coronavirus (COVID-19) out-

break have the potential to negatively impact mental health,1

which may, in turn, influence suicide rates.2 Due to the

substantial lag before mortality data become available, it will

be some time before that can be investigated. More readily

available proxy indicators, such as Google search trends,3

may be of value both for early characterization of the impact

of COVID-19 on suicide and in formulating an early public

health response. However, this has never been tested in the

context of a pandemic. We aimed to characterize changes in

suicide-related searches worldwide and in the United States

(the country with the most reported COVID-19 cases to date)

to identify potential early indications of impact on suicide

which can later be compared to mortality data.

Methods

Publicly available Internet search data were obtained from

Google Trends (http://google.com/trends) for the word

“suicide” and a list of potentially related terms (“suicide

methods,” “how to commit suicide,” “how to kill yourself,”

“sadness,” “depression,” “anxiety,” “hopeless”) as well as a

list of terms potentially conveying the opposite (“survival,”

“how to survive,” “resilience,” “hope”). As in previous

research, minor modifications to search strings were

required to prevent confounding (see Supplementary File for

details).3 The epoch of interest was the first month following

the outbreak which was defined as March 2020, given that

nearly all cases of COVID-19 both worldwide, apart from

China, and in the United States were identified after March

1, 2020.4 Given that weekly data are only available on Goo-

gle Trends for a 5-year epoch, we defined the “pre-COVID-

19” period as April 5, 2015 to February 29, 2020 and the

“COVID-19” period as March 1, 2020 to April 4, 2020.

To investigate whether search volumes had changed

between the two periods, we conducted interrupted time

series regression using separate models for each search

term. The outcome was the number of searches per week,

and the key predictor was a binary-coded variable repre-

senting the COVID-19 period. All models controlled for

long-term time trends (entered as a fractional polynomial

to account for nonlinearity) and for short-term seasonality

trends (entered as Fourier terms). This was fit using a gen-

eralized linear model using the Poisson family with a log-

link function and using a scale parameter to account for

overdispersion.

Results

The results of the time series are presented in Figure 1 as

well as in Supplementary Tables S1 and S2. There were

significant reductions in searches for the word “suicide” both

worldwide (�12%; 95% CI, �22% to �1%) and in the

United States (�17%; 95% CI, �28% to �4%). The same

was observed for “suicide methods” (worldwide: �39%,

95% CI, �59% to �9%; United States: �36%, 95% CI,
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�57% to �6%). Changes in searches for “how to commit

suicide” and “how to kill yourself” were not significant.

Searches for sadness increased with fewer searches for

“anxiety” and for “hopeless” (worldwide only) but no

change in “depression” searches. There was also a signifi-

cant increase in searches for “survival,” “how to survive,”

and “hope” worldwide and in the United States as well as

“resilience” (worldwide only).

Discussion

This study examined suicide and mental health–related

searches associated with the COVID-19 pandemic. It

demonstrates that the initial stages of the pandemic were

accompanied by a substantial reduction in searches

related to suicide, anxiety, and hopelessness with no

change in searches for depression. Concurrently, there

were more searches related to hope, survival, and resili-

ence but also sadness.

Taken together, these findings assist in developing a con-

ceptual model for the world’s initial reaction to the crisis.

They suggest that, as may have been expected, the pandemic

has triggered an increased focus on finding ways to survive

and to overcome challenges but possibly also more negative

emotionality. The latter may be perceived by many as a

natural reaction to stressful circumstances rather than a

pathological one (i.e., “sadness” rather than “depression”).

Both a focus on survival and/or a perception that suffering is

expected/appropriate given the circumstances could plausi-

bly lead to a reduction in societal and individual focus on

suicide. This, in turn, could suggest a reduction in suicide-

related outcomes such as suicide attempts and deaths

although that remains to be studied. If that pattern emerges,

it could suggest that suicide in very early phase pandemics

behaves more like wars in which rates may decrease rather

than economic catastrophes where the opposite is often

observed.

It should be emphasized that this study only examined

the early phase of the global pandemic. Thus, even if sui-

cide rates are found to be reduced in March 2020, pro-

longed public health measures such as mandatory

isolation, social distancing, and economic factors may well

have long-term effects on suicide-related online searches,

suicide deaths, and mental health in general, which could

follow a different trajectory. A small body of research has

shown that catastrophic public events, including pan-

demics, can result in negative mental health outcomes par-

ticularly over the long run.5,6 Notably, suicide rates in older

adults increased substantially in Hong Kong following the

SARS epidemic of 2003.6

Figure 1. Changes in suicide-related searches following the 2019 coronavirus pandemic. (A) Worldwide suicide queries. (B) U.S. suicide
queries. (C) Change in specific queries.
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This study demonstrates that Google search results

related to suicide decreased and related to survival/resilience

increased in the initial phase of the COVID-19 pandemic.

Whether these findings will be associated with changes in

actual suicide rates deserves future scrutiny.

Authors’ Note

All authors contributed for study concept and design. All authors

contributed for acquisition, analysis, or interpretation of data.

Sinyor drafted the manuscript. Statistical analysis was performed

by Spittal. All authors critically reviewed the manuscript for intel-

lectual content. All authors had full access to all of the data in the

study and take responsibility for the integrity of the data and the

accuracy of the data analysis. The funders had no role in the design

and conduct of the study; collection, management, analysis, and

interpretation of the data; preparation, review, or approval of the

manuscript; and decision to submit the manuscript for publication.

Declaration of Conflicting Interests

The author(s) declared potential conflicts of interest with respect to

the research, authorship, and/or publication of this article: Dr.

Sinyor declares that he has received in-kind assistance from Google

Canada in developing a website to deliver a free youth health lit-

eracy curriculum.

Funding

The author(s) disclosed receipt of the following financial support

for the research, authorship, and/or publication of this article: This

work was supported in part by Academic Scholar Awards from the

University of Toronto and Sunnybrook Health Sciences Centre

Departments of Psychiatry (Sinyor) as well as by grants from

Vibrant Emotional Health (Niederkrotenthaler). Matthew Spittal

is a recipient of an Australian Research Council Future Fellowship

(project number FT180100075) funded by the Australian

Government.

ORCID iD

Mark Sinyor, MSc, MD, FRCP(C) https://orcid.org/0000-0002-

7756-2584

Supplemental Material

Supplemental material for this article is available online.

References

1. Brooks SK, Webster RK, Smith LE, et al. The psychological

impact of quarantine and how to reduce it: rapid review of the

evidence. Lancet. 2020;395(10227):912-920.

2. Gunnell D, Appleby L, Arensman E, et al. Suicide risk and

prevention during the COVID-19 pandemic. Lancet Psychiatry.

2020;7(6):468-471. doi: 10.1016/S2215-0366(20)30171-1.

3. Ayers JW, Althouse BM, Leas EC, Dredze M, Allem JP. Inter-

net searches for suicide following the release of 13 reasons why.

JAMA Intern Med. 2017;177(10):1527-1529.

4. John’s Hopkins University. New cases of COVID-19 in world

countries; 2020. [accessed 2020 Apr 2]. https://coronavirus.jhu.

edu/data/new-cases.

5. Niederkrotenthaler T, Parker EM, Ovalle F, Noe RE, Bell J,

et al. Injuries and post-traumatic stress following historic torna-

dos: Alabama, April 2011. PLOS ONE. 2013;8(12):e83038.

6. Chan SM, Chiu FK, Lam CW, Leung PY, Conwell Y. Elderly

suicide and the 2003 SARS epidemic in Hong Kong. Int J Ger-

iatr Psychiatry. 2006;21(2):113-118.

La Revue Canadienne de Psychiatrie 65(10) 743

https://orcid.org/0000-0002-7756-2584
https://orcid.org/0000-0002-7756-2584
https://orcid.org/0000-0002-7756-2584
https://orcid.org/0000-0002-7756-2584
https://coronavirus.jhu.edu/data/new-cases
https://coronavirus.jhu.edu/data/new-cases


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


