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ARTICLE INFO ABSTRACT

Keywords: Background: The coronavirus (COVID-19) pandemic presents an unprecedented crisis with potential negative
pandemic mental health impacts.

mental health Methods: This study used data collected via Youper, a mental health app, from February through July 2020.
:ﬁiir::;mn Youper users (N = 157,213) in the United States self-reported positive and negative emotions and anxiety and

depression symptoms during the pandemic. We examined emotions and symptoms before (pre), during (acute),
and after (sustained) COVID-related stay-at-home orders.

Results: For changes in frequency of reported acute emotions, from the pre to acute periods, anxiety increased
while tiredness, calmness, happiness, and optimism decreased. From the acute to sustained periods, sadness,
depression, and gratitude increased. Anxiety, stress, and tiredness decreased. Between the pre and sustained
periods, sadness and depression increased, as did happiness and calmness. Anxiety and stress decreased. Among
symptom measures, anxiety increased initially, from the pre to the acute periods, but later returned to baseline.
Limitations: The study sample was primarily comprised of young people and women. The app does not collect
racial or ethnicity data. These factors may limit generalizability. Sample size was also not consistent for all data
collected.

Conclusions: The present study suggests that although there were initial negative impacts on emotions and mental
health symptoms in the first few weeks, many Americans demonstrated resilience over the following months. The
impact of the pandemic on mental health may not be as severe as predicted, although future work is necessary to
understand longitudinal effects as the pandemic continues.

When faced with stressful events, people often experience marked
shifts in emotional states (e.g., Marco et al., 1999; van Eck et al., 1998).
Natural disasters, pandemics, and terrorist attacks are life stressors that
can increase symptoms of anxiety and depression and acute negative
emotion states. Evidence from prior national and global disasters sup-
ports this notion. The September 11th terrorist attacks led to increases in
symptoms of post-traumatic stress disorder, depression, and global
distress (Brackbill et al., 2009; Silver et al., 2002). However, some work
also highlighted resilience in college students and more general
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populations after the attacks (Matt & Vazquez, 2008; Bonanno et al.,
2007). Hurricane Katrina similarly resulted in increased anxiety and
trauma-related symptoms (Galea et al., 2007). In early stages of virus
spread during the HIN1 pandemic (i.e., April 2009), when concerns
about infection were high, data has demonstrated that amongst a large,
representative sample of Dutch adults, anxiety levels were high, but
declined fairly rapidly (Bults et al., 2011). The aforementioned studies
demonstrate that time-limited global disasters may be associated with
poor acute or long-term emotional health, although effects may be
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time-limited, and many people may show resilience.

While prior studies have been helpful in understanding potential
responses to pandemics, coronavirus 2019 (COVID-19) has presented an
enormous, long-term, global crisis. Importantly, the COVID-19
pandemic has differed from other disasters in duration; the pandemic
has been prolonged and uncertain, where most past disasters have had
discrete end points. Its immense health, social, economic, and educa-
tional implications worldwide are likely to have a significant impact on
emotions as people manage pandemic-related concerns alongside
isolation and occupational and academic shifts (Pfefferbaum & North,
2020). To date, there is evidence that the COVID-19 pandemic may be
associated with greater anxiety and depression in the general popula-
tion, among healthcare workers, and among those who have contracted
the virus (da Silva et al., 2020; Ettman et al., 2020; Pappa et al., 2020).

Although early evidence suggests that the pandemic has been
detrimental to mental health, responses to trauma and loss exposure can
be quite variable, even within homogeneous subgroups of the popula-
tion (Silver & Wortman, 1980; Wortman & Silver, 1989, 2001). For
example, it is common to observe resilience in the face of stressful or
traumatic events (Garcia & Rimé, 2019; Pfefferbaum & North, 2020).
While the extant literature surrounding the impact of the COVID-19
pandemic has been helpful to date, studies have been limited in
several ways. Studies have been regional (e.g., in parts of Asia, at the
epicenter of the pandemic; Qiu et al., 2020; Wang et al., 2020), focused
on unique parts of the population (e.g., healthcare workers; Pappa et al.,
2020) and have rarely included more than a few time points (Kwong
et al., 2020; Wang et al., 2020). Furthermore, while some samples have
been large or moderately sized (e.g., Kwong et al., 2020; Qiu et al.,
2020), few have included tens of thousands of individuals, limiting the
capacity to understand trends in the broader population. Finally, extant
studies have generally collected data during a restricted time period,
making it difficult to understand change in emotion over many months.
The pandemic’s impact on mental health warrants study in a large
sample of the general population over a broad time period to fully un-
derstand the widespread and dynamic effects and to identify sensitive
periods in which mental health care or digital interventions are needed.

The Present Study

This study examined effects of the COVID-19 pandemic on mental
health among 157,213 users of a publicly available mental health
application called Youper Al We extracted Youper data from February 2
through July 6, 2020. We examined users’ reports of (1) positive and
negative acute emotions and (2) self-reported symptoms of anxiety and
depression. We hypothesized that acute negative emotions (i.e.,
momentary reports of emotional states, including anxiety and sadness)
would increase, and acute positive emotions (i.e., momentary reports of
emotional states, including happiness and gratitude) would decrease
during initial stages of the pandemic. We also hypothesized initial in-
creases in symptoms of anxiety and depression. Finally, based on prior
research showing resilience during stressors (e.g., Bonanno et al., 2007;
Bults et al., 2011; Matt & Vazquez, 2008), we hypothesized that after an
initial worsening of emotions and symptoms, during later months of the
pandemic, people would show improvements in emotions and symp-
toms. We conducted exploratory analyses to assess whether change in
acute emotions and symptoms differed by age, gender, and occupational
status.

Method
Participants

The study sample included users of Youper, a mental health appli-
cation, who were located in the United States. Youper is an app that

provides brief cognitive and behavioral interventions. Users can com-
plete mood ratings, use mindfulness meditations, and engage with
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various cognitive behavioral techniques such as cognitive restructuring
and behavioral activation. All app users who had at least one interaction
with Youper and who did not opt out of research were included (N =
157,213). Upon signing up for the app, all users reported gender, age,
and occupation. Acute emotions were available for the full sample. A
smaller proportion of users, who signed up for the Youper app, reported
demographics, including (49.70%). A subset of users, who signed up and
paid for Youper, reported symptoms of anxiety and/or depression
(3.40%; N = 5,326). Participants were between 13 and 100 years old (M
= 24.32 years, SD = 9.55 years). The sample included women (83.91%),
men (12.81%) and non-binary individuals (3.28%). The application
does not collect racial or ethnicity data. See Table 1 for full
demographics.

Data Collection Procedures

Data were collected via Youper. Users voluntarily downloaded the
app from either Google Play or Apple stores. Users agreed to Youper’s
privacy policy, which specifies that anonymized data can be used for
scientific research. Users had the option to opt out of research in the app
settings. As far as ethical considerations, the first authors’ IRB (Uni-
versity of California, Los Angeles) or institutions (Medical University of
Vienna; Graz University of Technology) were consulted and did not
require IRB approval for the study, given that this was a secondary
analysis of de-identified data. Users can engage with Youper repeatedly,
but to avoid confounding intervention effects, we only included each
user’s first interaction with Youper.

Measures

Acute negative and positive emotions were self-reported. At initia-
tion of the app, users were prompted to select their current emotion from
a list of 25 options. We analyzed the 9 emotions that were most
frequently reported by users (i.e., anxiety, sadness, depression, stress/
overwhelm, tiredness, calmness, happiness, optimism, gratitude). We
selected the emotions for analysis by reviewing frequency of responses
to each of the 25 possible emotions during the study time period. We
then ordered emotions based on their frequency and selected the 9 most
commonly reported emotions.

Depressive symptoms were measured using an eight-item version of
the Patient Health Questionnaire-9 (PHQ-9; Kroenke et al., 2001) which
assesses symptom frequency in the past two weeks on a four point scale
from O (not at all) to 3 (nearly every day). The PHQ-9 item (i.e., item 9)
that typically addresses suicide ideation, was removed in the version of
the measure used by the app due to the fact that collecting suicide data
would necessitate a greater level of intervention for people endorsing
suicide ideation, which is not possible given the number of app users.

Table 1

Demographics.
Demographic N %
Gender
Female 63,893 83.91
Male 9,753 12.81
Nonbinary 2,496 3.28
Age
Adolescents (13-18) 23,615 30.24
Late Adolescents (19-22) 17,027 21.80
Young Adults (23-30) 21,910 28.05
Adults (31-40) 10,232 13.10
Older Adults (41-100) 5,319 6.81
Occupation
Employed Full Time 24,357 15.49
Freelancer/Work Part Time 5,056 3.22
Student Full Time 22,200 14.12
Work and Attend School 11,552 7.35
!Unemployed 13,869 8.82
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Anxiety symptoms were assessed using the seven-item General Anxiety
Disorder-7 (GAD-7; Spitzer et al., 2006) questionnaire, which measures
frequency of anxiety symptoms over the past two weeks on a four point
scale from O (not at all) to 3 (nearly every day).

Analyses

Analyses were performed in Stata 14 (StataCorp, 2015). Analyses of
fluctuations in reports of emotion across participants during the
pandemic used the following time delineations: pre, acute, and sus-
tained. The acute period was the two weeks prior to and three weeks
after a stay-at-home order was instituted in the state of residence iden-
tified for each user. The dates for the state-specific stay at home orders
were obtained from a publicly available website (National Academy for
State Health Policy, 2020). The mean stay-at-home order date across all
states was March 26, 2020. The pre period was defined as the time be-
tween February 2, 2020 (i.e., first day in dataset) and the start of the
acute period (M = March 12, 2020). The sustained period was defined as
the end of the acute period (M = April 16, 2020) to July 6, 2020 (i.e., last
day in dataset).

To calculate predicted probabilities, odds ratios, and respective
confidence intervals for fluctuations in reports of acute emotion, we
conducted logistic regressions with presence or absence of each acute
emotion as the outcome and time (pre, acute, sustained) as the predictor.
To conduct pairwise comparisons of the three time periods, we used
dummy and backward difference coding to establish the contrasts for the
categorical “period” variable. We fit two models per emotion to cover all
period pairs. Because we used only users’ first interaction with the app,
we did not correct for multiple interactions per user. We used linear
regression to calculate the coefficient estimates for the influence of time
period on depression and anxiety symptoms. We established the con-
trasts between the time periods as described above.

To test moderating effects of age, gender, and occupational status,
we extended regression models by including an intercept for the
moderating variable and an interaction term with the period variable.
We performed F-tests of the interaction terms for the linear regression
models of depression and anxiety and 2 tests for the logistic regression
models of each acute emotion. Significant interactions (p < .05) were
followed by tests of simple effects. To minimize type-1 error, we limited
our simple effects tests to the examination of changes in frequency of
reported emotions or symptoms from the pre to acute periods and the
acute to sustained periods. For moderation analyses, participant age was
binned into five categories: 13-18 (Adolescents; n = 23,615); 19-22
(Late Adolescents; n = 17,027); 23-30 (Young Adults; n = 21,910); 31-
40 (Adults; n = 10,232); 41- 100 (Older Adults; n = 5,319). Occupa-
tion included five categories: full-time employed (n = 24,357), freelance
or part-time work (n = 5,056), full-time student (n = 22,200), unem-
ployed (n = 13,869), or work and attend school (n = 11,552).

Table 2
Changes in Acute Emotions Across Pandemic Time Periods.
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Results
Acute Negative Emotions

Effect of pandemic

See Table 2 and Figure 1 for results. From the pre to acute periods,
the odds of users reporting anxiety statistically significantly increased by
26% (p < .001) whereas tiredness significantly decreased by 24% (p <
.001). No other emotions showed statistically significant changes in
frequency during this period. From acute to sustained, the odds of users
reporting anxiety and stress/overwhelm significantly decreased by 25%
(p < .001) and 16% (p < .001) respectively, whereas the odds of users
reporting sadness and depression increased by 18% (p < .001) and 13%
(p < .001) respectively. From pre to sustained, odds of reporting anxiety
decreased by 5% (p < .01). The odds of users reporting stress/over-
whelm and tiredness were also significantly reduced compared to the
pre period by 13% (p < .001) and 25% (p < .001) respectively, whereas
the odds of users reporting sadness and depression remained signifi-
cantly elevated, by 21% (p < .001) and 9% (p < .001) respectively,
compared to pre.

Differences by age, gender, and occupation

For anxiety, the Gender by Time interaction was significant y (4, N
= 76,142) = 9.28; p = .05. Tests of simple effects showed that women
had a significant increase in anxiety from the pre to acute periods (b =
.02, p < .01) and a significant decrease from the acute to sustained pe-
riods (b = -.03, p < .01) whereas men and non-binary app users did not
(ps > .05). For stress/overwhelm, the Gender by Time interaction was
also significant X2 (4, N = 76,142) = 12.38; p = .02. Tests of simple
effects showed that women and nonbinary app users had a significant
decrease in stress/overwhelm from the acute to sustained periods (byo-
men = --02, p <.01; byonbinary = -.04, p = .02) whereas men did not (p >
.05). No other interaction effects were statistically significant (ps > .05).

Acute Positive Emotions
Effect of pandemic

From the pre to acute pandemic periods, the odds of users reporting
calmness, happiness, and optimism decreased significantly by 7% (p <
.01), 20% (p < .001), and 13% (p < .05) respectively. From acute to
sustained, odds of reporting calmness and happiness increased signifi-
cantly by 10% (p < .001) and 27% (p < .001) respectively. Finally, from
pre to sustained, odds of reporting gratitude significantly increased by
25% (p < .001). All other positive emotions were not significantly
different between pre and sustained periods, suggesting a return to
baseline. See Table 2 for detailed results.

Pre (N = 49,831) Acute Sustained Pre v. Acute Pre v. Sustained Acute v. Sustained
(N = 51,094) (N = 56,307)

Predicted Probability Odds Ratio [95% CI]
Negative & Somatic Emotions
Anxiety .108 132 .103 1.26 [1.21, 1.30] .95 [.91, .98] .75 [.73, .78]
Sadness .066 .067 .079 1.02 [.97, 1.07] 1.21 [1.15, 1.26] 1.18 [1.13, 1.24]
Depression .080 .078 .087 .97 [.92, 1.01] 1.09 [1.04, 1.13] 1.13 [1.08, 1.18]
Stress/Overwhelm 123 127 .109 1.04 [1.00, 1.08] .87 [.84, .91] .84 [.81, .87]
Tiredness .158 124 123 .76 [.73, .79] .75 [.72, .77] .98 [.95, 1.02]
Positive Emotions
Calmness .063 .058 .064 .93 [.88, .98] 1.02 [.98, 1.08] 1.10 [1.05, 1.16]
Happiness .019 .015 .019 .80 [.73, .88] 1.02 [.93, 1.11] 1.27 [1.15, 1.39]
Optimism .011 .009 .010 .87 [.77, .98] .98 [.87,1.10] 1.13 [1.00, 1.28]
Gratitude .008 .009 .010 1.12 [.99, 1.28] 1.25 [1.10, 1.42] 1.11 [.99, 1.26]

Note. Statistically significant odds ratios are in bold. Pre included data collected prior to the acute period. Acute was defined as two weeks prior to and three weeks
following the start of a stay-at-home order in a given state. Sustained included all data collected following the acute period.
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Figure 1. Changes in Acute (A) Negative Emotions and (B) Positive Emotions During the Pandemic
Note. Positive and negative emotions during the pre, acute and sustained time periods of the pandemic from first interactions of Youper app users. Displayed
timelines are given in percent of all reported emotions and are seven-day rolling averages.
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Differences by age, gender, and occupation

For optimism, the Occupation by Time interaction was significant y2
(4, N = 77,034) = 20.66; p = .01. Tests of simple effects showed that
optimism decreased significantly in frequency from the pre to acute
period among users who were working full-time (b = -.01, p < .01), but
not for any other occupation group (ps > .05). No other simple effects
were significant for optimism. No other demographic by Time interac-
tion effects were found (ps > .05).

Mood and Anxiety Symptoms
Effect of pandemic

Anxiety symptoms significantly increased between pre and acute
periods with a very small effect size (Cohen’s d = .12). No other sig-
nificant effects of Time on anxiety and depression symptoms emerged.
See Table 3 for full results and statistics.

Differences by age, gender, and occupation

Demographic characteristics did not significantly interact with Time
to predict anxiety or depression symptoms (ps > .05).

Discussion

The present study examined changes in prevalence of reported
emotions and symptom measures of anxiety and depression as well as
life domains and demographic variables associated with these changes
in the United States over the first five months of the COVID-19
pandemic.

Results demonstrated that early in the pandemic, both acute reports
and symptoms of anxiety increased, but returned to baseline weeks later.
As the pandemic continued over months, sadness and depression
increased, whereas feelings of stress and tiredness decreased. In terms of
positive emotions, calmness, happiness and optimism declined initially,
although calmness and happiness increased weeks later. Interestingly,
results also showed an increase in gratitude over the time period
examined.

Analyses of demographic differences showed that women drove both
an initial increase and subsequent decrease in anxiety compared to other

Table 3
Changes in Symptom Measures Over Time.
Measure  Pre Acute Sustained Pre v. Pre v. Acute v.
Acute Sustained Sustained
Mean (SD) Coefficient [95% CI] Cohen’s D
GAD-7* 11.92 12.52 12.08 .59 .16 [-.16, -.44 [-.76,
(5.07) (4.95) (5.12) [.24, .49] .03 -111.09
.95]
12
l"HQ-9b 14.20 14.48 14.12 .28 -.07 [-.45, -.35 [-.74,
(5.96) (5.72) (5.77) [-.13, .311.01 .03] .06
.69]
.05

Note. Abbreviations: GAD-7 = General Anxiety Disorder-7. PHQ-9 = Patient
Health Questionnaire-9. Statistically significant pairwise comparisons are bol-
ded. Pre included data collected prior to the acute period. Acute was defined as
two weeks prior to and three weeks following the start of a stay-at-home order in
a given state. Sustained included all data collected following the acute period.
Competing Interests: Andrea Niles, Jose Hamilton Vargas, Diego Dotta Couto,
and Thiago Marafon are employees of Youper and are shareholders in the
company

@ For the GAD-7, sample size varied by pandemic period. In the pre period, N
= 1,562. In the acute period, N = 1,600. In the sustained period, N = 2,164.

b Sample size also varied by pandemic period for the PHQ-9. In the pre period,
N = 1,611. In the acute period, N = 1,517. In the sustained period, N = 2,068.
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genders. It is possible that the increase was due to greater re-
sponsibilities around childcare during school closures, especially among
working mothers (Power, 2020). It may be that over time, women had
greater support from partners, family, friends, or other parents (e.g.,
forming learning pods), in managing novel demands at home and in
school, contributing to decreased anxiety. The same changes over time
may explain the decrease in stress reported by women. Demographic
analyses also demonstrated that full-time employees drove declines in
optimism. This could be due to concerns about financial instability or
losing full-time work. This also may relate to more pessimistic view-
points driven by workplace closures, many of which extended many
months beyond lockdown measures (e.g., companies announcing clo-
sures until summer of 2021).

The pandemic has undeniably posed challenges around the world
and especially in the United States, where cases continue to rise in new
virus hot spots (Centers for Disease Control and Prevention, 2020). In
accordance, our data suggest that many Americans initially experienced
a greater frequency of anxiety and anxiety symptoms (albeit with small
effect sizes), as well as greater instances of sadness that emerged as the
pandemic persisted. However, consistent with prior studies (e.g., Bults
et al., 2011), frequency of reports of anxiety returned to its baseline
weeks later, as did happiness (which initially declined). Furthermore,
despite increases in reports of sadness and acute depression, people did
not show increases in their reports of depressive symptoms. Taken
together, these findings suggest that people find ways to cope with
life-changing negative circumstances. Findings are also consistent with
the fact that habituation to or reductions in anxiety are common in cases
of prolonged exposure (Nacasch et al., 2010).

There is some evidence for positive impacts of the pandemic on
emotions like increased reports of gratitude as well as decreased reports
of stress and tiredness. Possible explanations for mood improvements
may be fewer burdens at work and school, less time away from home and
commuting (Clark et al., 2020), more social connection inside the home
(Cohen & Wills, 1985), and gratitude for basic needs being met during a
chaotic period (Tay & Diener, 2011). Therefore, it is possible that the
pandemic offered some people an opportunity to refocus on priorities (e.
g., family, security).

Overall, these results demonstrate that the negative impact of the
pandemic on mental health may be smaller than health experts pre-
dicted. Furthermore, although we did not measure resilience directly,
results suggest that some Americans demonstrated resilience in that they
reported positive emotions and reduced mental health symptoms with
greater frequency. These results provide mostly divergent evidence from
prior work, which has pointed to negative mental health effects (e.g., da
Silva et al., 2020; Xiong et al., 2020), although a recent study showed
that some individuals have had adaptive responses (Park et al., 2020).
Our findings may differ from prior work for several reasons. First,
Youper users who voluntarily sought mental health support may be a
more resilient subset of the population. Second, populations most
affected by the pandemic (e.g., the elderly, first responders, healthcare
workers; Armitage & Nellums, 2020; Pappa et al., 2020; Stogner et al.,
2020) may not have been well represented in this sample given that
many in the sample were teenagers, and therefore, likely students, who
may not have been exposed to the same pandemic-related risks as adults
in the workforce. Third, given that the majority of our sample were age
30 or younger, it is possible that participants underestimated
pandemic-related risks, engaged in pre-pandemic behaviors, and in turn,
did not experience expected levels of worsening mental health. Fourth,
our methodology was different from prior studies. Emotions and
symptoms were assessed continuously from prior to when the pandemic
spread to months after the initial spread, and the data collection
methods were the same across all time points with no specific reference
to a stated goal of understanding the impact of COVID-19 on mental
health. Prior studies collected data explicitly for the purpose of assessing
the pandemic’s impact on mental health (e.g., Ettman et al., 2020; Lei
et al, 2020; Mazza et al., 2020). This may have led to demand
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characteristics where participants reported distress due to perceptions
that the researchers were expecting to find evidence of worsening
mental health.

This study had several strengths, including a very large sample of app
users in the United States. The sample included participants from a va-
riety of age, gender, and occupational groups. The study also sampled
throughout the pandemic, allowing for continual assessment of
pandemic effects from February through July of 2020, and made no
explicit reference to the pandemic, meaning that results are unlikely to
be impacted by demand characteristics. Additionally, the present study
used both acute and symptom measures of mood states, allowing for
more highly sensitive assessment of momentary shifts in emotion. The
study also had some limitations. Sample size was not consistent for all
data collected. Specifically, some individuals who provided emotion
data did not provide demographic information, and therefore a smaller
sample was used in moderation analyses. Furthermore, far fewer users
provided symptom data, yielding a smaller subset of the sample for
analyses of validated mental health measures. Thus, symptom analyses
may not be as generalizable to the population as emotion analyses. The
sample also comprised people who used a mental health app. Therefore,
a treatment- or intervention-seeking sample may not be representative
of the population. However, given that this sample is likely at risk for
psychopathology, emotional shifts should be more extreme than a
population sample, making the small effects observed here even more
surprising. The sample was also primarily young and female, which
limits generalizability of results. Another limitation is that we did not
have racial data and were unable to assess emotional changes in racial
groups disproportionately impacted by the pandemic. Additionally, we
did not have data about whether participants in the study sample
became infected with the virus, which could be associated with poorer
mental health outcomes. Finally, these data do not include recent
months of the pandemic, in which cases have increased, which may be
associated with worsening mood.

This study demonstrated that emotional responses to the pandemic
have been complex, variable over time, in some cases longer lasting, and
in others, more fleeting. Despite concerns that the COVID-19 pandemic
has led to a mental health crisis, this study suggests that the first five
months of the pandemic have resulted in temporary emotional shifts
with limited evidence of lasting effects. Our results are notable from a
policy perspective. Specifically, many suggested that adhering to
pandemic safety measures (i.e., social distancing, quarantining) may be
associated with marked reductions in mental health. While the
pandemic has undoubtedly posed a burden to Americans, our results
point to the notion that even in the context of managing stay-at-home
orders and their aftermath, Americans may be poised to adapt. There-
fore, it is possible that broader policies that implore Americans to
engage in safe behavior during the pandemic may not be deleterious to
long-term mental health outcomes. In sum, despite some negative im-
pacts on acute mood states, people appear to have found ways to cope
that protect against deleterious long-term impacts on mental health.
However, as the number of cases continues to grow and the pandemic
surges around the world, it is possible that more mental health effects
may emerge. Thus, continued research is essential to understand the
longitudinal impact.
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