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Introduction

Coronavirus disease 2019 (COVID-19) was first reported in

December 2019 in China and spread internationally, with

significant, unprecedented impacts. In addition to impacts

on physical health, threats to psychological health are evi-

dent, with around 30%1 to 50%2 of respondents reporting

significant anxiety. Research suggests psychological

effects of COVID-19 may be more pronounced in certain

groups (e.g., female, socially stressed, frontline worker,

preexisting psychological disorder).1 In this study, we

report an estimate of 1-week prevalence rates of anxiety

symptoms and correlates in 6,041 individuals in Canada.

These data were collected in the context of a baseline sur-

vey completed as part of a supportive texting program

(Text4Hope),3 an intervention designed to offer mental

health support at a general population level in an expedient,

cost-effective, and evidence-based4,5 manner.

Method

Residents of Canada (primarily Alberta residents) were

offered the ability to self-subscribe to supportive text messa-

ging. Messages were aligned with a cognitive behavioral

therapy framework, with content collaboratively developed

by experts and those with lived experience. At first message,

respondents were invited to complete an online survey to

capture demographic information and baseline scores on the

Generalized Anxiety Disorder 7-item (GAD-7) Scale.5 This

project received ethics approval from the University of

Alberta Human Ethics Review Board (Pro00086163). The

Text4Hope program was launched in Alberta on March 23,

2020, and data were captured in the first week, ending March

30, 2020, with the data from 32,805 subscribers analyzed

and presented in this study. Data were analyzed using the

Statistical Package for Social Science Version 26, including

descriptive statistics, w2 tests, and logistic regression.

Results

The response rate was 18.4% (6,041 of 32,805 individuals).

Most respondents were Alberta residents (94%), over

40 years of age (52.0%), Caucasian (82.3%), completed

postsecondary education (85.6%), were employed (72.2%),

married (71.6%), and owned their home (66.6%). Nearly half

(46.7%) reported moderate to severe anxiety.

Univariate analyses indicated that respondents who iden-

tified as gender diverse, were aged 25 years or less, Indigen-

ous, had less than high school education, were unemployed,

single, and those living with family had a higher likelihood

of presenting with moderate to high anxiety compared to
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respondents with other characteristics within the same demo-

graphic group.

The full logistic regression model (see Table 1) contain-

ing all significant predictors was significant, N ¼ 6,041, w2

(21) ¼ 380.60, P < 0.01, and explained between 8.6% (Cox

and Snell R2) and 11.5% (Nagelkerke R2) of the variance.

This logistic model correctly classified 63.4% of all cases.

Five of 7 independent variables (age category, ethnicity,

education, employment, and housing status) made unique

statistically significant contributions to the model. Age of

the respondents made the biggest unique statistical contribu-

tion to the model, with a Wald score of 159.9.

Odds ratios suggested that those who were 26 to 40 years,

41 to 60 years, and those above 60 years of age were about

1.4, 3.2, and 5.0 times less likely to report significant anxiety

symptoms compared to respondents who were 25 years or

less, controlling for all other demographic factors. Odds

ratios for other groups were as follows, in the direction of

greater levels of anxiety: female (1.24) compared to male,

renting or undefined accommodation (2.8 and 1.24, respec-

tively) compared to living in own home, or unemployed

(1.37) compared to employed. Conversely, the following

demographic characteristics were associated with less anxi-

ety: Asian and “other” ethnicity (1.85 and 1.26, respectively)

compared to Caucasian and “other” relationship status (4.3)

compared to married.

Discussion

One-week prevalence rate estimates of anxiety symptoms

during COVID-19 are high in subscribers of the Text4Hope

program in Canada, with nearly half reporting moderate to

severe anxiety, consistent with previous research.2 This is

especially striking, given that most respondents reported

having the benefit of protective social factors including post-

secondary education, employment, and home ownership,

Table 1. Logistic Regression Predicting Likelihood of Moderate to High Anxiety.

Predictor B SE Wald df P Value Odds Ratio

95% CI for Odds Ratio

Lower Upper

Gender
Male 5.27 2 0.07
Female 0.22 0.10 4.93 1 0.03 1.24 1.03 1.51
Other gender 0.42 0.40 1.10 1 0.29 1.51 0.70 3.29

Age (years)
�25 159.9 <.001
26 to 40 �0.34 0.15 5.41 3 .02 1.41 1.05 1.89
41 to 60 �1.18 0.15 58.26 <.001 3.23 2.38 4.35
>60 �1.61 0.22 54.34 <.001 5.00 3.23 7.69

Ethnicity
Caucasian 19.52 3 <.001
Indigenous (First Nations, Métis, and Inuit) �0.21 0.18 1.45 1 .23 1.23 1.1 1.75
Asian �0.62 0.17 13.78 1 <.001 1.85 1.33 2.56
Other �0.31 0.12 6.33 1 .01 1.27 1.06 1.72

Education
Less than high school diploma 13.43 3 <.001
High school diploma 0.01 0.22 0.00 1 .96 1.10 0.65 1.56
Postsecondary education �0.28 0.20 1.95 1 .16 0.76 0.51 1.12
Other education 0.88 0.51 2.97 1 .09 2.40 0.89 6.51

Employment status
Employed 19.1 3 <.001
Unemployed 0.32 0.10 9.73 1 <.001 1.37 1.13 1.67
Retired �0.29 0.17 2.90 1 .09 0.75 0.53 1.05
Student �0.26 0.16 2.54 1 .11 0.77 0.56 1.06

Relationship status
Married/common law/partnered .06
Separated/divorced 0.06 0.13 8.95 4 .61 1.07 0.83 1.36
Widowed �0.1 0.29 0.26 1 .73 0.91 0.92 1.59
Single �0.03 0.09 0.12 1 .76 0.97 0.81 1.16
Other �1.49 8.42 0.10 1 <.001 4.35 1.61 12.5

Housing status
Own home 12.08 3 <.00
Living with family 0.06 0.15 0.15 1 .70 1.06 0.79 1.43
Renting 0.21 0.09 6.13 1 .01 1.24 1.05 1.46
Other 0.04 0.41 6.53 1 .01 2.82 1.27 6.25

Constant 0.71 0.25 7.72 1 .01 2.02
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indicating the widespread effect of the pandemic on the

health of the general population despite protective social

determinants of health. We also reported a number of socio-

demographic correlates of anxiety symptoms, with these

results indicating that there are higher risk groups within the

general population that represent an important focus for

interventions during times of crisis.

In terms of limitations to our study, we did not have

prevalence data on anxiety symptoms in the period immedi-

ately prior to the COVID-19 crisis. Consequently, we are

unable to determine specifically what proportion of anxiety

in our study may be attributable to the COVID-19 pandemic.

Second, we used a screening instrument, not a diagnostic

interview, to estimate anxiety levels. Thus, it is unclear what

proportion of the sample was experiencing anxiety symp-

toms reflective of a transient state related to the pandemic

versus clinically significant anxiety disorders. Third, our

anxiety estimates may overestimate the anxiety levels of the

general population because we sampled those who self-

subscribed to a texting intervention; thus, the respondents

may have been experiencing higher levels of anxiety than

a random sample of participants.

Authors’ Note

Vincent Israel Opoku Agyapong conceived and designed the study,

including the Text4Hope program, and performed data analysis.

Marianne Hrabok analyzed the data, drafted the initial article with

Vincent Israel Opoku Agyapong and Izu Nwachukwu, and partici-

pated in study design. April Gusnowski, Wesley Vuong, and Shi-

reen Surood participated in study design and in data collection.

Reham Shalaby, Daniel Li, and Andrew J. Greenshaw critically

reviewed the article and contributed to the final draft of the article.

All authors participated in study design and reviewed and approved

the final draft of the article. The funder had no role in the design and

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

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

article; or the decision to submit the results for publication.

Acknowledgment

The authors acknowledge the support for the project received from

Alberta Health Services and the University of Alberta.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect

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

Funding

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

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

study was supported by grants from the Mental Health Foundation,

the Calgary Health Trust, the University Hospital Foundation, the

Alberta Children’s Hospital Foundation, the Royal Alexandra

Hospital Foundation, and the Alberta Cancer Foundation.

ORCID iD

Wesley Vuong, MPH https://orcid.org/0000-0001-8990-4804

Vincent Israel Opoku Agyapong, MD, PhD https://orcid.org/

0000-0002-2743-0372

References

1. Wang C, Pan R, Wan X, et al. Immediate psychological

responses and associated factors during the initial stage of the

2019 coronavirus disease (COVID-19) epidemic among the

general population in China. Int J Environ Res Public Health.

2020;17(5):1729. doi:10.3390/ijerph17051729.

2. Lai J, Ma S, Wang Y, et al. Factors associated with mental

health outcomes among health care workers exposed to corona-

virus disease 2019. JAMA Netw Open. 2020;3(3):e203976. doi:

10.1001/jamanetworkopen.2020.3976.

3. Agyapong VIO. COVID-19 pandemic: health system and com-

munity response to a text message (Text4Hope) program sup-

porting mental health in Alberta. Disaster Med Public Health

Prep. 2020:1-5. doi:10.1017/dmp.2020.114.

4. Agyapong VIO, Juhás M, Mrklas K, et al. Randomized con-

trolled pilot trial of supportive text messaging for alcohol

use disorder patients. J Subst Abuse Treat. 2018;94:74-80.

doi:10.1016/j.jsat.2018.08.014.

5. Agyapong VIO, Mrklas K, Juhás M, et al. Cross-sectional sur-

vey evaluating text4mood: mobile health program to reduce

psychological treatment gap in mental healthcare in Alberta

through daily supportive text messages. BMC Psychiatry.

2016;16(1). doi:10.1186/s12888-016-1104-2.

La Revue Canadienne de Psychiatrie 66(1) 61

https://orcid.org/0000-0001-8990-4804
https://orcid.org/0000-0001-8990-4804
https://orcid.org/0000-0001-8990-4804
https://orcid.org/0000-0002-2743-0372
https://orcid.org/0000-0002-2743-0372
https://orcid.org/0000-0002-2743-0372
https://orcid.org/0000-0002-2743-0372


<<
  /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


