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Abstract
Background: Accompanying the rising rates of reported mental distress during the COVID-19 pandemic has been a reported
increase in the use of digital technologies to manage health generally, and mental health more specifically.
Objective: The objective of this study was to systematically examine whether there was a COVID-19 pandemic–related increase
in the self-reported use of digital mental health tools and other technologies to manage mental health.
Methods: We analyzed results from a survey of 5907 individuals in the United States using Amazon Mechanical Turk (MTurk);
the survey was administered during 4 week-long periods in 2020 and survey respondents were from all 50 states and Washington
DC. The first set of analyses employed two different logistic regression models to estimate the likelihood of having symptoms
indicative of clinical depression and anxiety, respectively, as a function of the rate of COVID-19 cases per 10 people and survey
time point. The second set employed seven different logistic regression models to estimate the likelihood of using seven different
types of digital mental health tools and other technologies to manage one’s mental health, as a function of symptoms indicative
of clinical depression and anxiety, rate of COVID-19 cases per 10 people, and survey time point. These models also examined
potential interactions between symptoms of clinical depression and anxiety, respectively, and rate of COVID-19 cases. All models
controlled for respondent sociodemographic characteristics and state fixed effects.
Results: Higher COVID-19 case rates were associated with a significantly greater likelihood of reporting symptoms of depression
(odds ratio [OR] 2.06, 95% CI 1.27-3.35), but not anxiety (OR 1.21, 95% CI 0.77-1.88). Survey time point, a proxy for time, was
associated with a greater likelihood of reporting clinically meaningful symptoms of depression and anxiety (OR 1.19, 95% CI
1.12-1.27 and OR 1.12, 95% CI 1.05-1.19, respectively). Reported symptoms of depression and anxiety were associated with a
greater likelihood of using each type of technology. Higher COVID-19 case rates were associated with a significantly greater
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likelihood of using mental health forums, websites, or apps (OR 2.70, 95% CI 1.49-4.88), and other health forums, websites, or
apps (OR 2.60, 95% CI 1.55-4.34). Time was associated with increased odds of reported use of mental health forums, websites,
or apps (OR 1.20, 95% CI 1.11-1.30), phone-based or text-based crisis lines (OR 1.20, 95% CI 1.10-1.31), and online, computer,
or console gaming/video gaming (OR 1.12, 95% CI 1.05-1.19). Interactions between COVID-19 case rate and mental health
symptoms were not significantly associated with any of the technology types.
Conclusions: Findings suggested increased use of digital mental health tools and other technologies over time during the early
stages of the COVID-19 pandemic. As such, additional effort is urgently needed to consider the quality of these products, either
by ensuring users have access to evidence-based and evidence-informed technologies and/or by providing them with the skills
to make informed decisions around their potential efficacy.
(J Med Internet Res 2021;23(4):e26994) doi: 10.2196/26994
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Introduction
Background
On March 11, 2020, the World Health Organization designated
the COVID-19 outbreak a global pandemic, which, among other
things, has led to unprecedented hazards to mental health
globally [1]. Individual states within the United States began
to implement measures to contain the spread of the virus,
including limiting travel, mandating physical distancing, and
limiting nonessential medical visits. By April 2020, nearly
200,000 cases of COVID-19 and more than 5000 deaths had
been reported in the United States [2].
In addition to the unpredictability and uncertainty of the
pandemic itself, policy efforts to mitigate risk, such as
stay-at-home orders and/or social distancing, introduced a
number of additional stressors including social isolation,
inactivity, loss of income, and lack of access to basic services,
to name but a few [3]. This may be why, mirroring the increase
in COVID-19 cases and deaths, there has been an increase in
mental distress [1,4-6]. For example, data from the US Census
Bureau reported that adults assessed as part of a nationally
representative survey in April and May 2020 were more than
three times as likely to screen positive for depressive disorders,
anxiety disorders, or both, relative to a comparable sample in
2019 [7]. In a similar vein, the Centers for Disease Control and
Prevention reported significantly elevated levels of adverse
mental health conditions, substance use, and suicidal ideation
resulting from the COVID-19 pandemic, with these mental
health conditions disproportionately affecting specific
populations, such as young adults, Hispanic persons, Black
persons, essential workers, unpaid caregivers of adults, and
those receiving treatment for preexisting psychiatric conditions
[8].
As medical organizations and hospital systems, including those
that address mental health, quickly pivoted to digital platforms
such as videoconferencing/teleconferencing and patient-provider
SMS text messaging [9], the documented growth in and reliance
on eHealth/telehealth use emerged as a viable solution to
continue providing health and mental health services [10-12].
Indeed, it has been suggested that the COVID-19 pandemic is
serving as a “black swan” moment for mental health care—an
https://www.jmir.org/2021/4/e26994

XSL• FO
RenderX

unforeseen event that will permanently shift mental health care
provision toward online prevention, treatment, and care [12].
Given the increase in mental health issues resulting from the
pandemic, digital platforms also offer the potential to provide
scalable, nonconsumable mental health resources, as they may
be less reliant on trained providers [13]. A nonconsumable
treatment is one that, once used, retains its therapeutic potential.
Unlike a dose of medication, which will not benefit another
person once used, digital resources can be used by many people
and continue to be helpful [14].
In tandem with this increase in the use of telehealth services
and digital platforms, technology companies have also reported
increased demand for digital mental health products and
therapeutics since the start of the COVID-19 pandemic [15].
However, there have been no empirical studies examining rates
of use of these digital mental health products and therapeutics
during the COVID-19 pandemic. Examination of marketplace
trends through app analytics platforms (eg, App Annie) indicate
that downloads and engagement have increased since the onset
of COVID-19 [16]. However, it is unclear if reported rates of
growth relate to the pandemic or represent an already
documented gradual trend of engagement [17]. In light of the
transformative changes that have occurred in the delivery of
health and mental health care resulting from the COVID-19
pandemic, understanding potential changes in consumer
behavior pertaining to the use of digital mental health tools and
other technologies during the COVID-19 pandemic is needed.

Current Study
To this end, this study examined the following questions:
1.

2.

3.

To what extent was the likelihood of having symptoms
indicative of clinical depression and anxiety associated with
the county COVID-19 case rate and time?
Were individuals with moderate to high self-reported
depressive or anxious symptomatology more likely to use
digital mental health tools and other technologies compared
to individuals who endorsed low depression or anxiety
symptom experiences?
If so, did the differences in use of these digital mental health
tools and other technologies among those with high versus
low symptom endorsement vary according to the COVID-19
case rate?
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Methods
Participants and Procedures
Participants were recruited from Amazon Mechanical Turk
(MTurk), an online crowdsourcing platform commonly used in
behavioral science studies [18]. Survey data collection occurred
across all 50 states and Washington DC during 4 one-week
periods in April, May, June, and July 2020, starting on
approximately the 6th of each month. At the first time point,
we aimed to recruit approximately 1250 people. At each of the
following time points, we aimed to recruit approximately 1750
people.
MTurk allows researchers to collect a large amount of quality
data quickly and for relatively little cost [19-21]. On MTurk,
requesters are people who post or request tasks (eg, surveys) to
be completed, whereas workers are people who are paid for task
completion. Requesters can customize the tasks to be available
to certain MTurk workers. MTurk workers are able to read
descriptions of tasks and select the tasks they are interested in.
For the purpose of this study, study participants had to meet
three eligibility criteria: (1) be at least 18 years old, (2) currently
reside in the United States, and (3) not have completed the
survey in a prior wave. If eligible, participants completed the
survey via Qualtrics and received US $6 via MTurk as
compensation upon completion. The protocol was approved by
the Institutional Review Board (IRB#2019-5406) at the
University of California, Irvine.

Measures
Symptoms Indicative of Clinical Depression and Anxiety
The Patient Health Questionnaire-9 (PHQ-9) [22] is a self-report
measure used to assess depressive symptoms. It consists of the
nine criteria upon which the diagnosis of major depressive
disorder is based, according to the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV). The questionnaire uses
a 4-point Likert scale (0=not at all, 1=several days, 2=more than
half the days, 3=nearly every day) to gauge responses to
questions about participants’ mental health over the previous
2-week period. Scores on the PHQ-9 can range from 0-27, with
0-4 suggesting no depression symptoms, 5-9 mild symptoms,
10-14 moderate symptoms, 15-19 moderately severe symptoms,
and 20-27 more severe depression [23], with a cut-off score of
10 or above being used in this study to indicate the presence of
clinically elevated levels of depression symptoms (0=minimal
or mild depressive symptomatology and 1=moderate to severe
depressive symptomatology). This cut-off has been shown to
have high sensitivity (88%) and specificity (88%) [22]. In the
present sample, reliability was strong (unweighted α=.92).
The Generalized Anxiety Disorder-7 Questionnaire (GAD-7)
[24] was used to assess generalized anxiety disorder.
Respondents rate answers (0=not at all, 1=several days, 2=more
than half the days, 3=nearly every day) to 7 questions assessing
anxiety symptoms experienced over the past two weeks, with
the total score ranging from 0-21; scores from 0-4 suggest
minimal symptoms, 5-9 mild symptoms, 10-14 moderate
symptoms, and 15-21 severe symptoms. A cut-off score of 10
https://www.jmir.org/2021/4/e26994
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or above was used in this study to indicate the presence of
elevated levels of anxiety symptoms (0=minimal to mild anxiety
symptomatology and 1=moderate to severe anxiety
symptomatology). This cut-off has high sensitivity (89%) and
specificity (82%) [24]. Reliability in the present study was high
(unweighted α=.92).

Digital Mental Health Tools and Other Technologies to
Support Mental Health
Participants were asked how frequently (never, rarely,
sometimes, often, or always) they used 20 different types of
technology in the last 7 days to manage or support their mental
health. Responses were dichotomized (0=never, rarely,
sometimes and 1=often or always). The 20 technology types
included the following: (1) mental health online forums or
communities (eg, Mental Health Forum, BeyondBlue), (2)
mental
health
websites
(eg,
NA M I ,
StudentsAgainstDepression.org), (3) mental health apps (eg, 7
Cups, Headspace, Moodpath), (4) phone-based or text-based
crisis lines (eg, Crisis Text Line, Suicide Prevention Lifeline),
(5) other health online forums or communities (eg, MyFitnessPal
forum), (6) other health websites (eg, WebMD, WHO), and (7)
other health apps (eg, LoseIt, MapMyRun, Sleep Cycle, Flo).
Additionally, participants were also asked about their use of the
following technologies to manage their mental health: (8) social
media (eg, Facebook, Instagram, Twitter, Snapchat), (9) blogs,
(10) online, computer, or console gaming/video gaming, (11)
online calendar, checklist, or planner, (12) Word, Notepad, or
Google Docs, (13) spreadsheet or Google Sheets, (14) email,
(15) texting or messaging software, and (16) video conferencing
software. Participants were also able to select the following
options: (17) other general online forums or communities, which
may include mental health communities (eg, Reddit); and writing
in (18) other types of websites, (19) other apps, and (20) other
types of technologies not listed [25].
The technologies were collapsed into seven categories by theme:
(1) mental health forums, websites, or apps, (2) phone-based or
text-based crisis lines, (3) other health forums, websites, or
apps, (4) social media and blogs, (5) online, computer, or
console gaming/video gaming, (6) online calendar, checklist,
planner, Word, Notepad, Google Docs, spreadsheet, or Google
Sheets, and (7) email, texting or messaging software, or video
conferencing software [25].

County COVID-19 Case Rate
The COVID-19 Data Repository maintained by the Center for
Systems Sciences and Engineering at Johns Hopkins University
has provided the COVID-19 case count of each county in the
United States on a daily basis since January 22, 2020 [2]. Using
participants’ zip codes, the case count in each participant’s
county on the date each participant began the survey was merged
with the data collected from MTurk. The county case count was
converted into the rate of cases per 10 people by dividing the
count by each county’s total population and multiplying this
number by 10. Total county population was obtained from the
US Census Bureau’s American Community Survey 2018 5-year
estimates [26].
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Survey Time Period
Survey response windows that reflected the states’ population
sizes were made available during 4 week-long periods in April,
May, June, and July of 2020. As such, this variable also serves
as a proxy indicator of time. The time point variable was treated
as a continuous variable in the analyses.

Covariates
Additional variables were included as covariates. These
encompassed standard demographic characteristics, including
age, sex (1=male, 2=female), race/ethnicity (1=non-Hispanic
White, 2=Latino, 3=non-Hispanic Asian, 4=non-Hispanic Black
or African American, 5=other), marital status (1=married or
living with a partner, 2=single or not living with a partner,
3=separated, divorced, or widowed), employment status (1=no
change in employment status due to COVID-19, 2=reduced
hours due to COVID-19, 3=lost job due to COVID-19), income
level, and education level (1=completed high school or less,
2=some college or more). Covariates also included a variable
representing state fixed effects.

Analytic Sample
A total of 6704 survey responses were collected. After omitting
ineligible people due to duplicate or missing MTurk worker
identification numbers, the total sample included 5907
participants. Of this group, 2.22% had missing data for at least
one question from the PHQ-9 and 1.64% had missing data for
at least one question from the GAD-7. Participants’ average
PHQ-9 and GAD-7 scores were imputed if at least 50% of the
scale questions were answered. Less than 5.51% of
sociodemographic data was missing. Binary and continuous
variables underwent mean imputation. An additional category
for missing data was created for all other sociodemographic
covariates. Where participants had a missing zip code, but
provided their state of residence, the average county case count
and the average county population in the participant’s state were
used to calculate the county case rate per 10 people. After mean
imputation was executed and missing county case rates were
replaced with average rates, the analytic sample included 5899
individuals.

Statistical Analyses
Summary statistics were calculated to describe the
sociodemographic characteristics of and prevalence of anxiety
and depression symptoms in the sample. The use of digital
mental health tools and other technologies in the sample was
also described. Means, standard errors, and proportions were
reported.
To examine the extent to which the likelihood of having
symptoms indicative of clinical depression and anxiety was
associated with the county COVID-19 case rate and time, we
estimated two separate logistic regression models, one for each
mental health outcome. Adjusted models included age, sex,
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race/ethnicity, marital status, employment status, income level,
education level, and state fixed effects.
To evaluate whether individuals with moderate to high
self-reported depressive or anxious symptomatology were more
likely to use digital mental health tools and other technologies
compared to individuals who endorsed low depression or anxiety
symptom experience, we estimated seven different logistic
regression models, one for each of the technology types defined
above. Symptoms of anxiety, symptoms of depression, county
case rate per 10 people, and time point were the independent
variables. Adjusted models included age, sex, race/ethnicity,
marital status, education level, income level, and state fixed
effects. To descriptively assess the use of digital mental health
tools and other technologies over time, the predicted
probabilities of employing each type of tool or technology were
plotted at each time point, while holding the covariates at their
mean values. We also plotted the total number of respondents
using each type of technology at each time point.
Finally, to understand if differences in use among those with
high versus low symptom endorsement varied according to the
rate of COVID-19 cases, we further tested the inclusion of two
interactions examining the following in these adjusted models:
(1) county-level COVID-19 case rate with depression and (2)
county-level COVID-19 case rate with anxiety.
Probability weights were generated to account for oversampling
and undersampling of participants in each state. Use of
probability weights allowed for the proportion of participants
from each state to reflect the proportion of the US population
that each state population comprises. Weights were generated
using data from the American Community Survey 2018 5-year
estimates of US state populations. Survey weights were
employed when estimating summary statistics and multivariable
regression. Additionally, a Šidák-corrected cut-off P value
(P<.0037) was employed to identify significant findings and
account for the increased type I error rate that resulted from the
use of multiple models [27]. All analyses were conducted in
Stata 16 (StataCorp LLC) [28].

Results
Table 1 shows the weighted means and standard errors for
continuous variables, as well as the weighted proportions of
individuals within each categorical variable group. Overall, the
average age was 36.99, and most of the sample was male,
non-Hispanic White, and married or living in a marital-like
relationship. Most of the sample did not experience a change
in employment status due to the COVID-19 pandemic, had an
income level greater than US $50,000, and had greater than a
high school education. Close to half of the sample experienced
symptoms indicative of clinical levels of depression (45.45%)
or anxiety (40.04%).
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Table 1. Characteristics of analytic sample (N=5899).
Sociodemographic characteristics

Valuesa

County case rate per 10 people, mean (SE)

0.069 (0.0023)

Age, mean (SE)

36.99 (0.17)

Symptoms of depression, %

45.45

Symptoms of anxiety, %

40.04

Sex, %
Male

57.58

Female

42.42

Race/ethnicity, %
Non-Hispanic White

61.07

Latino

11.69

Asian

6.54

Black/African American

7.85

Other

12.85

Marital status, %
Married/living in a marital-like relationship

62.20

Single/never married

31.76

Separated, divorced, or widowed

6.04

Employment status, %
No change in employment status due to COVID-19

64.42

Reduced hours due to COVID-19

26.88

Lost job due to COVID-19

8.70

Income level (US $), %
0-10,000

4.67

10,001-20,000

7.42

20,001-30,000

11.71

30,001-40,000

11.91

40,001-50,000

11.85

50,001-60,000

12.14

60,001-70,000

8.75

70,001-80,000

8.60

80,001-90,000

5.24

90,001-100,000

6.14

>100,000

11.56

Education level, %
High school or less

19.35

More than high school

80.65

Use of digital mental health tools and other technologies to manage mental health, %
Mental health forums, websites, or apps

27.39

Phone-based or text-based crisis lines

17.74

Other health forums, websites, or apps

34.48

Social media or blogs

47.73

Online, computer, or console gaming/video gaming

33.55
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Valuesa

Sociodemographic characteristics

a

Online calendar, checklist, planner, Word, Notepad, Google Docs, spreadsheet, or Google Sheets

44.55

Email, SMS texting or messaging software, or video conferencing software

55.50

The proportion of missing data ranged from 0.0%-5.51%.

Table 2 shows the results of the two adjusted models regressing
the prevalence of clinically meaningful symptoms of depression
and anxiety, respectively, on the county COVID-19 case rate
per 10 people, time point, and the covariates. As shown,
COVID-19 case rate was significantly associated with an
increase in the likelihood of experiencing clinically meaningful
symptoms of depression (odds ratio [OR] 2.06, 95% CI

1.27-3.35), but not anxiety (OR 1.21, 95% CI 0.77-1.88).
Additionally, the likelihood of experiencing symptoms of
depression or symptoms of anxiety increased over time (OR
1.19, 95% CI 1.12-1.27 and OR 1.12, 95% CI 1.05-1.19,
respectively). Results associated with each covariate are shown
in Multimedia Appendix 1.

Table 2. Association between symptoms indicative of clinical levels of depression and anxiety and rates of COVID-19 cases and time: estimates based
on two separate logistic models (N=5899)a.
Variables

Model 1: Symptoms of depression, odds ratio
(95% CI)

Model 2: Symptoms of anxiety, odds ratio
(95% CI)

County-level COVID-19 case rate per 10 people

2.06b (1.27-3.35)

1.21 (0.77-1.88)

Survey time point

1.19c (1.12-1.27)

1.12c (1.05-1.19)

a

Models adjusted for the following covariates: age, sex, race/ethnicity, marital status, employment status, income level, education level, and fixed state
effects.
b

P<.0037 (Šidák-corrected P value).

c

P<.001.

The adjusted association between depression, anxiety, county
case rate per 10 people, time point, and use of each of the seven
categories of digital mental health tools and other technologies
is presented in Table 3. Results pertaining to each covariate are
shown in Multimedia Appendix 1. Both symptoms of depression
and anxiety were significantly associated with the likelihood
of using each type of tool and technology. Those with depressive
symptoms were three to six times more likely to use digital
mental health tools than those without depressive symptoms.
Those with symptoms of anxiety were two to three times more
likely to use digital mental health tools than those without
symptoms of anxiety. Specifically, those with depressive
symptoms or symptoms of anxiety were more likely than those
without symptoms to use mental health forums, websites, or
apps (OR 6.01, 95% CI 4.70-7.70 and OR 2.95, 95% CI
2.37-3.66, respectively), phone-based or text-based crisis lines
(OR 4.98, 95% CI 3.66-6.77 and OR 2.85, 95% CI 2.22-3.66,
respectively), and other health forums, websites, or apps (OR
3.44, 95% CI 2.81-4.20 and OR 2.55, 95% CI 2.11-3.10,
respectively).
The findings pertaining to digital mental health tools mirrored
the results from models assessing use of other technologies not
necessarily related to health. Specifically, those with symptoms
indicative of depression and anxiety were more likely, as
compared to those without symptoms, to engage in use of social
media and blogs (OR 1.56, 95% CI 1.31-1.86 and OR 1.80,
95% CI 1.51-2.14, respectively); online, computer, or console
gaming/video gaming (OR 1.63, 95% CI 1.36-1.95 and OR
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1.67, 95% CI 1.40-1.99, respectively); online calendar, checklist,
planner, Word, Notepad, Google Docs, spreadsheet, or Google
Sheets (OR 1.91, 95% CI 1.60-2.28 and OR 2.09, 95% CI
1.75-2.50, respectively); and email, texting or messaging
software, or video conferencing software (OR 1.66, 95% CI
1.39-1.98 and OR 1.82, 95% CI 1.52-2.17, respectively).
However, in general, even though significant, the odds ratios
for these other technologies tended to be much smaller, with
the largest being 2.09 and all others below 2.00, while all the
odds ratios for the mental health technologies were well above
2.00, ranging from 2.55 to 6.01.
With regard to the association between county-level COVID-19
case rate and digital mental health tool and other technology
use, a higher county case rate per 10 people was associated with
increased likelihood of using digital mental health tools,
specifically mental health forums, websites, or apps (OR 2.70,
95% CI 1.49-4.88) and other health forums, websites, or apps
(OR 2.60, 95% CI 1.55-4.34). Additionally, over time, there
was an increase in the likelihood of using mental health forums,
websites, or apps (OR 1.20, 95% CI 1.11-1.30); phone-based
or text-based crisis lines (OR 1.20, 95% CI 1.10-1.31); other
health forums, websites, or apps (OR 1.12, 95% CI 1.05-1.20);
and online, computer, or console gaming/video gaming (OR
1.12, 95% CI 1.05-1.19). The predicted probabilities of using
each type of technology at each time point while holding the
covariates at their mean values are graphed in Multimedia
Appendix 2. Multimedia Appendix 3 shows the total number
of respondents using each type of technology at each time point.
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Table 3. Associations between use of digital mental health tools and other technologies and prevalence of mental illness symptoms and the rate of
COVID-19 cases: estimates based on seven separate logistic modelsa.
Variables

Model 1:
Mental health
forums, websites, or apps
(n=5849)

Model 2:
Phone-based or
text-based crisis
lines (n=5831)

ORb (95% CI) OR (95% CI)

Model 3: Other
health forums,
websites, or
apps (n=5854)

Model 4: Social Model 5: Online,
media and blogs computer, or con(n=5788)
sole gaming/video
gaming (n=5866)

Model 6: Online
calendar, checklist,
planner, Word,
Notepad, Google
Docs, spreadsheet,
or Google Sheets
(n=5835)

Model 7: Email,
texting or messaging software, or
video conferencing software
(n=5849)

OR (95% CI)

OR (95% CI)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Symptoms of de- 6.01c (4.70pression
7.70)

4.98c (3.666.77)

3.44c (2.814.20)

1.56c (1.311.86)

1.63c (1.36-1.95)

1.91c (1.60-2.28)

1.66c (1.39-1.98)

2.95c (2.373.66)

2.85c (2.223.66)

2.55c (2.113.10)

1.80c (1.512.14)

1.67c (1.40-1.99)

2.09c (1.75-2.50)

1.82c (1.52-2.17)

County-level
2.70d (1.49COVID-19 case 4.88)
rate per 10 people

1.81e (1.023.19)

2.60c (1.554.34)

1.49 (0.95-2.36) 1.65e (1.07-2.56)

2.04e (1.26-3.30)

1.77e (1.09-2.89)

Survey time point 1.20c (1.111.30)

1.20c (1.101.31)

1.12d (1.051.20)

1.08e (1.021.15)

1.08e (1.01-1.15)

1.08e (1.02-1.14)

Symptoms of
anxiety

1.12c (1.05-1.19)

a

Models adjusted for the following covariates: age, sex, race/ethnicity, marital status, employment status, income level, education level, and fixed state
effects.
b

OR: odds ratio.

c

P<.001.

d

P<.0037 (Šidák-corrected P value).

e

P<.05.

Lastly, models assessing the interaction of county-level
COVID-19 case rate and symptoms indicative of anxiety or
depression did not yield significant findings (analyses available
on request). For this reason, interaction terms were not subject
to further analyses.

Discussion
To our knowledge, this is the first study to examine rates of use
of digital mental health tools and other technologies to manage
one’s mental health among a sample of people during the early
stages of the COVID-19 pandemic. Similar to other studies [29],
rates of COVID-19 cases were associated with increased rates
of depressive symptoms. Both depressive and anxiety symptoms
and COVID-19 county case rates were associated with the
largest increased likelihood of using digital mental health tools,
specifically mental health forums, websites, and apps;
phone-based/text-based crisis lines; and other health forums,
websites, and apps, reflecting the greatest increase in likelihood
of use for products designed specifically for health and mental
health. Interestingly, we also found a general increase in the
likelihood of using other technologies to support one’s mental
health, including gaming and work products, among those
experiencing symptoms of mental illness. This increase in the
use of other technologies may reflect the transition to working
from home that occurred for many people.
We also sought to examine if the likelihood of using these tools
and technologies was the highest among people who were both
living in counties with high COVID-19 case rates and exhibiting
symptoms indicative of clinically meaningful levels of
depression or anxiety. The findings suggested, in fact, that there
https://www.jmir.org/2021/4/e26994
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was no additional significant likelihood of increased use among
respondents with depressive or anxious symptoms living in
counties with high COVID-19 case rates compared to
individuals with similar symptom levels in counties with low
COVID-19 rates. Of course, it is likely that other factors, such
as the impacts of policy measures aimed at mitigating risks (eg,
physical distancing, working from home, or school closures)
may have had a greater impact on mental health symptoms,
resulting in people turning to digital tools for mental health
support. In the absence of in-person connections or services,
digital tools appear to play an important role in combatting the
mental health impact of the pandemic.
We also found that the odds of having used these technologies
generally increased over time. This increase in use of digital
mental health tools and other technologies may be due, in part,
to increased access to some of these technologies. For example,
cities like New York City [30] have made technologies freely
available to their residents and/or shared recommendations for
particular products that have been vetted. Additionally, health
insurance companies, such as Kaiser Permanente and others,
have also made mental health products freely available for their
enrollees [31]. It might also be due to the fact that people are
spending more time interacting with technologies and these
may be convenient ways to receive mental health support.
Our findings that people are increasingly using various
technologies—both those specifically designed for mental health
support as well as those that are not—are consistent with studies
that explore the various ways people use technology to
self-manage their mental health [32-34]. These findings also
support recent calls for understanding how the technology
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ecosystem might impact mental health and lead to opportunities
for prevention and intervention tools [35]. Some efforts, such
as Google’s integration of mental health screening into their
search engine, have been launched [36]. In light of our findings,
it appears as though there is consumer interest for such
resources. Furthermore, an important consideration for future
work is to ensure that consumers find effective and safe
resources, and have the proper support for using such resources
appropriately.

included in this study. Fifth, there exists the possibility that at
least some of the survey responses were bot-generated. To test
for the potential influence of bots, we executed post hoc
diagnostics previously suggested by Chmielewski and Kucker
[52]. Removing those responses suspected to be bot-generated
did not substantially change the findings. Thus, we reported on
those findings generated from the full analytic sample. However,
we also have included the results garnered after removing tagged
responses (Multimedia Appendix 4).

Indeed, despite this increased use and interest, evidence-based
and safe resources are rarely available for consumers. One study
has suggested that only 2.08% of publicly available psychosocial
wellness and stress management mobile apps have published,
peer-reviewed evidence of feasibility and/or efficacy [37].
Furthermore, few products provide sufficient information to
gauge their safety and privacy [38], and even among those that
do, many share information with third parties in ways that might
not be disclosed in those policies [39]. Although various efforts
have been launched that either evaluate or offer evaluative
frameworks for mental health apps (including One Mind
PsyberGuide [40], ORCHA [41], and the American Psychiatric
Association app evaluation framework [42]), no widely accepted
or coordinated effort at regulation and evaluation exists in the
United States, despite multiple calls for such models (see
National Institutes of Health, National Advisory Work Group
[43]). Indeed, better regulation and better access to information
at point-of-access could be a significant improvement in helping
guide consumers [44], who are demonstrating a clear interest
in such resources, and might serve an important need in light
of the COVID-19 pandemic.

Finally, this study focused on examining the extent to which
people used mobile health technologies throughout the early
period of the pandemic. The findings do not shed light on the
effectiveness of these particular strategies for managing mental
health. For many, engagement in digital mental health tool and
other technology use has been critical for enhancing social
connectedness, managing stress and anxiety, and providing
greatly needed entertainment [53]. Although the vast majority
of the increase in digital technology use is adaptive, it is
important to note that there are likely negative impacts of this
growth, including the spread of false information [54-56].
Furthermore, there exist subgroups of vulnerable individuals
that are at risk of developing problematic usage patterns [53].
Excessive engagement in specific online activities such as video
gaming, social media use, and shopping has been linked with
severe problems and can elevate the risk of disordered or
addictive use [57,58].

Several study limitations should be noted. First, this survey was
completed by MTurk workers who regularly use the computer,
and therefore have the necessary technology, mobility, and
digital literacy to participate [45]. This might contribute to the
rates of technology use reported and the ability to use
technologies—both those designed for mental health and
otherwise—to support their mental health. Additionally, it is
likely that people with the lowest socioeconomic status, those
that are the most isolated, and those with limited access to
technology were omitted from the study. These individuals may
represent those most affected by COVID-19 and thus may have
the greatest mental health needs [46]. Second, the survey was
only available in English, and thus the findings may not hold
among groups with limited English proficiency who also might
be less likely to use these technologies, especially because many
are not designed for diverse populations [47]. Third, this study
only included people living in the United States, and thus,
findings cannot be generalized to other countries [1]. Fourth,
there exist a number of scales pertaining to examining the
self-reported impact of COVID-19 on mental health [48-51].
These works were primarily published during the development
and implementation of this survey, and as such, they were not

In conclusion, this study provides an important description of
the prevalence of symptoms of anxiety and depression and
digital mental health tool and other technology use during the
early stages of the COVID-19 pandemic. Specifically, we found
evidence of an increased likelihood of experiencing depressive
symptoms both when considering differences between county
COVID-19 case rates and changes over time. Furthermore,
COVID-19 case rate and time were generally associated with
an increased likelihood of using digital mental health tools and
other technologies. Lastly, those experiencing symptoms of
depression or anxiety were more likely than those without such
symptoms to use tools and technologies to manage their mental
health.
As the pandemic is expected to continue well into the spring
and summer of 2021, and as depression [59,60], anxiety [7,61],
and suicidal ideation rates continue to climb [1,8,62], the
importance of providing easy access to tools and technologies
to manage one’s mental health will become even more
important. The current shortage of mental health professionals
demands the need to explore more scalable solutions that might
be able to be adapted and deployed to meet the needs of various
populations. The findings from this study—as well as future
research that may address more specific issues designed to
understand how digital mental health tools and other
technologies can be more accessible and effective for the
populations who need them—could inform public health efforts.

Acknowledgments
This work was funded by Help@Hand (agreement number 417-ITS-UCI-2019), a project overseen by the California Mental
Health Service Authority (CalMHSA). CalMHSA reviewed the manuscript for confidentiality. The information or content and

https://www.jmir.org/2021/4/e26994

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 4 | e26994 | p. 8
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH

Sorkin et al

conclusions presented here are those of the authors, and should not be construed as the official position or policy of, nor should
any endorsements be inferred by, the participating Help@Hand Counties and/or CalMHSA.

Authors' Contributions
DHS is the first and corresponding author and contributed to the study concept and design, drafting of the manuscript, and critical
revision of the manuscript. EAJ conducted analyses, contributed to the drafting of the manuscript, and critically revised the
manuscript. EVE, MS, KD, SMS, NAS, and KZ contributed to the study concept and design, provided feedback on manuscript
drafts, and critically revised the manuscript. DS and MN provided feedback on manuscript drafts and critically revised the
manuscript. DM is the senior author and contributed to the study concept and design, provided feedback on manuscript drafts,
and critically revised the manuscript.

Conflicts of Interest
SMS is a member of the Scientific Advisory Board for Headspace for which he receives compensation.

Multimedia Appendix 1
Regression models employing full sample.
[DOCX File , 51 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Predicted probability of using a type of digital mental health tool or other technology at each time point when covariates are at
their mean values.
[PNG File , 43 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Number of participants using a type of digital mental health tool or other technology at each time point.
[PNG File , 49 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Regression models using the sample generated after removing responses suspected to be bot-generated.
[DOCX File , 51 KB-Multimedia Appendix 4]

References
1.

2.
3.

4.
5.

6.

7.

8.

9.

Xiong J, Lipsitz O, Nasri F, Lui LM, Gill H, Phan L, et al. Impact of COVID-19 pandemic on mental health in the general
population: A systematic review. J Affect Disord 2020 Dec 01;277:55-64 [FREE Full text] [doi: 10.1016/j.jad.2020.08.001]
[Medline: 32799105]
Dong E, Du H, Gardner L. An interactive web-based dashboard to track COVID-19 in real time. The Lancet Infectious
Diseases 2020 May;20(5):533-534. [doi: 10.1016/s1473-3099(20)30120-1]
Moreno C, Wykes T, Galderisi S, Nordentoft M, Crossley N, Jones N, et al. How mental health care should change as a
consequence of the COVID-19 pandemic. The Lancet Psychiatry 2020 Sep;7(9):813-824. [doi:
10.1016/s2215-0366(20)30307-2]
Xiang Y, Yang Y, Li W, Zhang L, Zhang Q, Cheung T, et al. Timely mental health care for the 2019 novel coronavirus
outbreak is urgently needed. The Lancet Psychiatry 2020 Mar;7(3):228-229. [doi: 10.1016/s2215-0366(20)30046-8]
Ayers JW, Leas EC, Johnson DC, Poliak A, Althouse BM, Dredze M, et al. Internet Searches for Acute Anxiety During
the Early Stages of the COVID-19 Pandemic. JAMA Intern Med 2020 Aug 24;180(12):1706. [doi:
10.1001/jamainternmed.2020.3305] [Medline: 32832984]
Stijelja S, Mishara BL. COVID-19 and Psychological Distress-Changes in Internet Searches for Mental Health Issues in
New York During the Pandemic. JAMA Intern Med 2020 Oct 05;180(12):1703. [doi: 10.1001/jamainternmed.2020.3271]
[Medline: 33016982]
Twenge JM, Joiner TE. U.S. Census Bureau-assessed prevalence of anxiety and depressive symptoms in 2019 and during
the 2020 COVID-19 pandemic. Depress Anxiety 2020 Oct 15;37(10):954-956 [FREE Full text] [doi: 10.1002/da.23077]
[Medline: 32667081]
Czeisler, Lane RI, Petrosky E, Wiley JF, Christensen A, Njai R, et al. Mental Health, Substance Use, and Suicidal Ideation
During the COVID-19 Pandemic - United States, June 24-30, 2020. MMWR Morb Mortal Wkly Rep 2020 Aug
14;69(32):1049-1057 [FREE Full text] [doi: 10.15585/mmwr.mm6932a1] [Medline: 32790653]
Ben-Zeev D. The Digital Mental Health Genie Is Out of the Bottle. Psychiatr Serv 2020 Dec 01;71(12):1212-1213. [doi:
10.1176/appi.ps.202000306] [Medline: 32576123]

https://www.jmir.org/2021/4/e26994

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 4 | e26994 | p. 9
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
10.

11.

12.

13.

14.
15.
16.
17.
18.

19.
20.

21.
22.
23.

24.
25.

26.
27.
28.
29.

30.
31.
32.

Dores AR, Geraldo A, Carvalho IP, Barbosa F. The Use of New Digital Information and Communication Technologies in
Psychological Counseling during the COVID-19 Pandemic. Int J Environ Res Public Health 2020 Oct 21;17(20):7663
[FREE Full text] [doi: 10.3390/ijerph17207663] [Medline: 33096650]
Chew AMK, Ong R, Lei H, Rajendram M, Verma SK, Fung DSS, et al. Digital Health Solutions for Mental Health Disorders
During COVID-19. Front Psychiatry 2020 Sep 9;11:582007 [FREE Full text] [doi: 10.3389/fpsyt.2020.582007] [Medline:
33033487]
Wind TR, Rijkeboer M, Andersson G, Riper H. The COVID-19 pandemic: The 'black swan' for mental health care and a
turning point for e-health. Internet Interv 2020 Apr;20:100317 [FREE Full text] [doi: 10.1016/j.invent.2020.100317]
[Medline: 32289019]
Torous J, Jän Myrick K, Rauseo-Ricupero N, Firth J. Digital Mental Health and COVID-19: Using Technology Today to
Accelerate the Curve on Access and Quality Tomorrow. JMIR Ment Health 2020 Mar 26;7(3):e18848 [FREE Full text]
[doi: 10.2196/18848] [Medline: 32213476]
Muñoz RF. Using evidence-based internet interventions to reduce health disparities worldwide. J Med Internet Res 2010
Dec 17;12(5):e60 [FREE Full text] [doi: 10.2196/jmir.1463] [Medline: 21169162]
Inkster B. Early Warning Signs of a Mental Health Tsunami: A Coordinated Response to Gather Initial Data Insights From
Multiple Digital Services Providers. Front Digit Health 2021 Feb 10;2:578902. [doi: 10.3389/fdgth.2020.578902]
Mobile app usage booms during COVID-19, says App Annie. ZDNet. URL: https://www.zdnet.com/article/
mobile-app-usage-booms-during-covid-19-says-app-annie/ [accessed 2021-04-08]
Muoio D. Mental wellness app use, adoption hasn't spiked during COVID-19. Mobihealthnews. URL: https://www.
mobihealthnews.com/news/mental-wellness-app-use-adoption-hasnt-spiked-during-COVID-19 [accessed 2021-04-08]
Chandler J, Rosenzweig C, Moss AJ, Robinson J, Litman L. Online panels in social science research: Expanding sampling
methods beyond Mechanical Turk. Behav Res Methods 2019 Oct 11;51(5):2022-2038 [FREE Full text] [doi:
10.3758/s13428-019-01273-7] [Medline: 31512174]
Chandler J, Shapiro D. Conducting Clinical Research Using Crowdsourced Convenience Samples. Annu Rev Clin Psychol
2016 Mar 28;12(1):53-81. [doi: 10.1146/annurev-clinpsy-021815-093623] [Medline: 26772208]
Robinson J, Rosenzweig C, Moss AJ, Litman L. Tapped out or barely tapped? Recommendations for how to harness the
vast and largely unused potential of the Mechanical Turk participant pool. PLoS One 2019 Dec 16;14(12):e0226394 [FREE
Full text] [doi: 10.1371/journal.pone.0226394] [Medline: 31841534]
Buhrmester M, Kwang T, Gosling SD. Amazon's Mechanical Turk: A New Source of Inexpensive, Yet High-Quality, Data?
Perspect Psychol Sci 2011 Jan 03;6(1):3-5. [doi: 10.1177/1745691610393980] [Medline: 26162106]
Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med
2001 Sep;16(9):606-613 [FREE Full text] [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]
Manea L, Gilbody S, McMillan D. Optimal cut-off score for diagnosing depression with the Patient Health Questionnaire
(PHQ-9): a meta-analysis. CMAJ 2012 Feb 21;184(3):E191-E196 [FREE Full text] [doi: 10.1503/cmaj.110829] [Medline:
22184363]
Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 2006 May 22;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]
Dodson J, Saint PN, Thang J, Eikey EV. Depression Management as Lifestyle Management: Exploring Existing Practices
and Perceptions Among College Students. In: iConference 2020: Sustainable Digital Communities. 2020 Presented at:
iConference: International Conference on Information; March 23-26, 2020; Boras, Sweden p. 237-255. [doi:
10.1007/978-3-030-43687-2_19]
United States Census Bureau. American Community Survey 5-Year Estimates, Table B01003. 2018. URL: https://tinyurl.
com/272cnrba [accessed 2020-11-04]
Abdi H. The Bonferonni-Šidák Corrections for Multiple Comparisons. In: Salkind N, editor. Encyclopedia of Measurement
and Statistics. Thousands Oaks, CA, USA: Sage; 2007:103-107.
StataCorp. Stata: Software for Statistics and Data Science. URL: https://www.stata.com/ [accessed 2021-04-08]
Holman EA, Thompson RR, Garfin DR, Silver RC. The unfolding COVID-19 pandemic: A probability-based, nationally
representative study of mental health in the United States. Sci Adv 2020 Oct 18;6(42):eabd5390 [FREE Full text] [doi:
10.1126/sciadv.abd5390] [Medline: 32948511]
COVID-19 Digital Mental Health Resources. NYC Well. URL: https://nycwell.cityofnewyork.us/en/
COVID-19-digital-mental-health-resources/ [accessed 2021-04-08]
Mordecai D, Histon T, Neuwirth E, Heisler WS, Kraft A, Bang Y, et al. How Kaiser Permanente Created a Mental Health
and Wellness Digital Ecosystem. NEJM Catalyst 2021 Jan;2(1):1. [doi: 10.1056/CAT.20.0295]
Eschler J, Burgess E, Reddy M, Mohr DC. Emergent Self-Regulation Practices in Technology and Social Media Use of
Individuals Living with Depression. In: CHI '20: Proceedings of the CHI Conference on Human Factors in Computing
Systems. 2020 Presented at: CHI '20: CHI Conference on Human Factors in Computing Systems; April, 2020; Honolulu,
HI, USA p. 1-13. [doi: 10.1145/3313831.3376773]

https://www.jmir.org/2021/4/e26994

XSL• FO
RenderX

Sorkin et al

J Med Internet Res 2021 | vol. 23 | iss. 4 | e26994 | p. 10
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
33.

34.

35.
36.
37.

38.
39.

40.
41.

42.

43.

44.

45.
46.
47.
48.
49.
50.
51.

52.
53.

54.
55.

O'Reilly M, Dogra N, Hughes J, Reilly P, George R, Whiteman N. Potential of social media in promoting mental health in
adolescents. Health Promot Int 2019 Oct 01;34(5):981-991 [FREE Full text] [doi: 10.1093/heapro/day056] [Medline:
30060043]
De Choudhury M, De S. Mental Health Discourse on reddit: Self-Disclosure, Social Support, and Anonymity. In: Proceedings
of the International AAAI Conference on Web and Social Media. 2014 Presented at: Eighth International AAAI Conference
on Weblogs and Social Media; June 1-4, 2014; Ann Arbor, MI, USA URL: https://ojs.aaai.org/index.php/ICWSM/article/
view/14526
Burgess ER, Zhang R, Ernala SK, Feuston JL, De Choudhury M, Czerwinski M, et al. Technology ecosystems. Interactions
2021 Jan;28(1):66-71. [doi: 10.1145/3434564]
Gilbert D. Patient Commentary: Online screening for depression-old (paternalistic) wine in new (digital) bottles. BMJ 2017
Sep 13;358:j4207. [doi: 10.1136/bmj.j4207] [Medline: 28903927]
Lau N, O'Daffer A, Colt S, Yi-Frazier JP, Palermo TM, McCauley E, et al. Android and iPhone Mobile Apps for Psychosocial
Wellness and Stress Management: Systematic Search in App Stores and Literature Review. JMIR mHealth uHealth 2020
May 22;8(5):e17798 [FREE Full text] [doi: 10.2196/17798] [Medline: 32357125]
O'Loughlin K, Neary M, Adkins EC, Schueller SM. Reviewing the data security and privacy policies of mobile apps for
depression. Internet Interv 2019 Mar;15:110-115 [FREE Full text] [doi: 10.1016/j.invent.2018.12.001] [Medline: 30792962]
Huckvale K, Torous J, Larsen ME. Assessment of the Data Sharing and Privacy Practices of Smartphone Apps for Depression
and Smoking Cessation. JAMA Netw Open 2019 Apr 05;2(4):e192542 [FREE Full text] [doi:
10.1001/jamanetworkopen.2019.2542] [Medline: 31002321]
Neary M, Schueller SM. State of the Field of Mental Health Apps. Cogn Behav Pract 2018 Nov;25(4):531-537 [FREE Full
text] [doi: 10.1016/j.cbpra.2018.01.002] [Medline: 33100810]
Leigh S, Ouyang J, Mimnagh C. Effective? Engaging? Secure? Applying the ORCHA-24 framework to evaluate apps for
chronic insomnia disorder. Evid Based Ment Health 2017 Nov 25;20(4):e20-e20. [doi: 10.1136/eb-2017-102751] [Medline:
28947676]
Torous JB, Chan SR, Gipson SYT, Kim JW, Nguyen T, Luo J, et al. A Hierarchical Framework for Evaluation and Informed
Decision Making Regarding Smartphone Apps for Clinical Care. Psychiatr Serv 2018 May 01;69(5):498-500. [doi:
10.1176/appi.ps.201700423] [Medline: 29446337]
National Advisory Mental Health Council (NAMHC) Workgroup. Opportunities and Challenges of Developing Information
Technologies on Behavioral and Social Science Clinical Research. URL: https://www.nimh.nih.gov/about/
advisory-boards-and-groups/namhc/reports/
opportunities-and-challenges-of-developing-information-technologies-on-behavioral-and-social-science-clinical-research.
shtml [accessed 2020-01-06]
Wykes T, Schueller S. Why Reviewing Apps Is Not Enough: Transparency for Trust (T4T) Principles of Responsible
Health App Marketplaces. J Med Internet Res 2019 May 02;21(5):e12390 [FREE Full text] [doi: 10.2196/12390] [Medline:
31045497]
Cheung JH, Burns DK, Sinclair RR, Sliter M. Amazon Mechanical Turk in Organizational Psychology: An Evaluation and
Practical Recommendations. J Bus Psychol 2016 Jun 29;32(4):347-361. [doi: 10.1007/s10869-016-9458-5]
Bol N, Helberger N, Weert JCM. Differences in mobile health app use: A source of new digital inequalities? The Information
Society 2018 Apr 26;34(3):183-193. [doi: 10.1080/01972243.2018.1438550]
Schueller SM, Hunter JF, Figueroa C, Aguilera A. Use of Digital Mental Health for Marginalized and Underserved
Populations. Curr Treat Options Psych 2019 Jul 5;6(3):243-255. [doi: 10.1007/s40501-019-00181-z]
Ahorsu DK, Lin C, Imani V, Saffari M, Griffiths MD, Pakpour AH. The Fear of COVID-19 Scale: Development and Initial
Validation. Int J Ment Health Addiction 2020 Mar 27:1. [doi: 10.1007/s11469-020-00270-8]
Lee SA. Coronavirus Anxiety Scale: A brief mental health screener for COVID-19 related anxiety. Death Stud 2020 Apr
16;44(7):393-401. [doi: 10.1080/07481187.2020.1748481] [Medline: 32299304]
Leenders NYJM, Sherman WM, Nagaraja HN. Comparisons of four methods of estimating physical activity in adult women.
Med Sci Sports Exerc 2000 Jul;32(7):1320-1326. [doi: 10.1097/00005768-200007000-00021] [Medline: 10912900]
Taylor S, Landry CA, Paluszek MM, Fergus TA, McKay D, Asmundson GJ. Development and initial validation of the
COVID Stress Scales. J Anxiety Disord 2020 May;72:102232 [FREE Full text] [doi: 10.1016/j.janxdis.2020.102232]
[Medline: 32408047]
Chmielewski M, Kucker SC. An MTurk Crisis? Shifts in Data Quality and the Impact on Study Results. Social Psychological
and Personality Science 2019 Oct 10;11(4):464-473. [doi: 10.1177/1948550619875149]
Király O, Potenza MN, Stein DJ, King DL, Hodgins DC, Saunders JB, et al. Preventing problematic internet use during
the COVID-19 pandemic: Consensus guidance. Compr Psychiatry 2020 Jul;100:152180 [FREE Full text] [doi:
10.1016/j.comppsych.2020.152180] [Medline: 32422427]
Olatunji O, Ayandele O, Ashirudeen D, Olaniru O. “Infodemic” in a pandemic: COVID-19 conspiracy theories in an African
country. Soc Health Behav 2020;3(4):152-157. [doi: 10.4103/SHB.SHB_43_20]
Lin M, Cheng Y. Policy actions to alleviate psychosocial impacts of COVID-19 pandemic: Experiences from Taiwan. Soc
Health Behav 2020;3(2):72. [doi: 10.4103/shb.shb_18_20]

https://www.jmir.org/2021/4/e26994

XSL• FO
RenderX

Sorkin et al

J Med Internet Res 2021 | vol. 23 | iss. 4 | e26994 | p. 11
(page number not for citation purposes)

JOURNAL OF MEDICAL INTERNET RESEARCH
56.
57.

58.
59.

60.

61.

62.

Sorkin et al

Rieger M. To wear or not to wear? Factors influencing wearing face masks in Germany during the COVID-19 pandemic.
Soc Health Behav 2020;3(2):50. [doi: 10.4103/shb.shb_23_20]
Machimbarrena JM, Calvete E, Fernández-González L, Álvarez-Bardón A, Álvarez-Fernández L, González-Cabrera J.
Internet Risks: An Overview of Victimization in Cyberbullying, Cyber Dating Abuse, Sexting, Online Grooming and
Problematic Internet Use. Int J Environ Res Public Health 2018 Nov 05;15(11):2471 [FREE Full text] [doi:
10.3390/ijerph15112471] [Medline: 30400659]
Spada MM. An overview of problematic Internet use. Addictive Behaviors 2014 Jan;39(1):3-6. [doi:
10.1016/j.addbeh.2013.09.007]
Ettman CK, Abdalla SM, Cohen GH, Sampson L, Vivier PM, Galea S. Prevalence of Depression Symptoms in US Adults
Before and During the COVID-19 Pandemic. JAMA Netw Open 2020 Sep 01;3(9):e2019686 [FREE Full text] [doi:
10.1001/jamanetworkopen.2020.19686] [Medline: 32876685]
Bueno-Notivol J, Gracia-García P, Olaya B, Lasheras I, López-Antón R, Santabárbara J. Prevalence of depression during
the COVID-19 outbreak: A meta-analysis of community-based studies. Int J Clin Health Psychol 2021 Jan;21(1):100196
[FREE Full text] [doi: 10.1016/j.ijchp.2020.07.007] [Medline: 32904715]
Gallagher MW, Zvolensky MJ, Long LJ, Rogers AH, Garey L. The Impact of Covid-19 Experiences and Associated Stress
on Anxiety, Depression, and Functional Impairment in American Adults. Cognit Ther Res 2020 Aug 29;44(6):1-9 [FREE
Full text] [doi: 10.1007/s10608-020-10143-y] [Medline: 32904454]
Ammerman BA, Burke TA, Jacobucci R, McClure K. Preliminary investigation of the association between COVID-19 and
suicidal thoughts and behaviors in the U.S. J Psychiatr Res 2021 Feb;134:32-38. [doi: 10.1016/j.jpsychires.2020.12.037]
[Medline: 33360222]

Abbreviations
GAD-7: Generalized Anxiety Disorder-7
MTurk: Amazon Mechanical Turk
OR: odds ratio
PHQ-9: Patient Health Questionnaire-9

Edited by G Eysenbach; submitted 06.01.21; peer-reviewed by CY Lin, J Schleider; comments to author 28.01.21; revised version
received 18.02.21; accepted 03.04.21; published 16.04.21
Please cite as:
Sorkin DH, Janio EA, Eikey EV, Schneider M, Davis K, Schueller SM, Stadnick NA, Zheng K, Neary M, Safani D, Mukamel DB
Rise in Use of Digital Mental Health Tools and Technologies in the United States During the COVID-19 Pandemic: Survey Study
J Med Internet Res 2021;23(4):e26994
URL: https://www.jmir.org/2021/4/e26994
doi: 10.2196/26994
PMID: 33822737

©Dara H Sorkin, Emily A Janio, Elizabeth V Eikey, Margaret Schneider, Katelyn Davis, Stephen M Schueller, Nicole A Stadnick,
Kai Zheng, Martha Neary, David Safani, Dana B Mukamel. Originally published in the Journal of Medical Internet Research
(http://www.jmir.org), 16.04.2021. This is an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete
bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this copyright and license information
must be included.

https://www.jmir.org/2021/4/e26994

XSL• FO
RenderX

J Med Internet Res 2021 | vol. 23 | iss. 4 | e26994 | p. 12
(page number not for citation purposes)

