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ARTICLE INFO ABSTRACT

Keywords: Social distancing is the most visible public health response to the COVID-19 pandemic, but its implications for
Coronavirus mental health are unknown. In a nationwide online sample of 435 U.S. adults, conducted in March 2020 as the
COVID-19

pandemic accelerated and states implemented stay-at-home orders, we examined whether stay-at-home orders
and individuals’ personal distancing behavior were associated with symptoms of depression, generalized anxiety
disorder (GAD), intrusive thoughts, insomnia, and acute stress. Stay-at-home order status and personal distan-

Social distancing
Mental health

b .
Aziireets;mn cing were independently associated with higher symptoms, beyond protective effects of available social re-
Stress sources (social support and social network size). A subsample of 118 participants who had completed symptom

measures earlier in the outbreak (February 2020) showed increases in depression and GAD between February
and March, and personal distancing behavior was associated with these increases. Findings suggest that there are
negative mental health correlates of social distancing, which should be addressed in research, policy, and clinical

approaches to the COVID-19 pandemic.

1. Introduction

COVID-19, the disease caused by the coronavirus SARS-CoV-2,
emerged in December 2019 in China and quickly became a global
pandemic. Since then, as of late August 2020, over 22.5 million people
have contracted COVID-19, with over 800,000 deaths; these include
over 5.6 million cases and 170,000 deaths in the United States, with
more expected as the pandemic continues (CDC, 2020; World Health
Organization, 2020). Beyond this enormous global threat to physical
health and life, researchers and clinicians have voiced concern over its
impact on mental health (Cao et al., 2020; Gruber et al., 2020;
Pfefferbaum and North, 2020; Van Bavel et al., 2020). As a highly
contagious viral disease, COVID-19 is an inherently social phenomenon,
and the success of containment depends on effectively limiting social
contact. Public health responses emphasizing social distancing, in-
cluding stay-at-home orders and individual behavior change, appear to
have slowed the trajectory of COVID-19 when implemented. Although
essential for containing the virus, these social interventions may dele-
teriously affect mental health, as observed following earlier epidemics,
like the 2003 SARS outbreak (Cava et al., 2005; Hawryluck et al., 2004;
Mak et al., 2009) and 2009 H1N1 outbreak (Pfefferbaum et al., 2012).

The interventions most essential for pandemics necessarily disrupt
the very social processes that facilitate mental health, including social
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support availability, day-to-day interaction, and social influences on
coping (Marroquin et al., 2017). Research on true quarantine (i.e.,
complete isolation to contain an illness) shows substantial effects on
emotional distress and mental health including depression, generalized
anxiety, insomnia, and post-traumatic stress (Brooks et al., 2020). There
is therefore an urgent need to examine the mental health consequences
of current social distancing measures. Recent studies in China showed
that COVID-19-related disruption (e.g., stopping work) was associated
with more anxiety and psychological distress (Cao et al., 2020;
Zhang et al., 2020). In the U.S., stay-at-home orders have been asso-
ciated with concurrent health anxiety, financial worry, and loneliness
(Tull et al., 2020). Still, it remains to be confirmed whether mental
health symptoms are increasing over time as COVID-19 unfolds, as
presumed (Gruber et al., 2020; Van Bavel et al., 2020). It also remains
to be seen whether prospective symptom increases, not only cross-
sectional symptom severities, are associated with social distancing.
Answering these questions would have implications for clinical and
public health measures that aim to ameliorate the mental health burden
of COVID-19 andrelated policies.

We propose two additional considerations in order to understand
the effects of social distancing more comprehensively. First, the um-
brella term “social distancing” comprises interventions spanning both
public and private levels that may have different implications. At the
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public level, government-imposed “stay-at-home” (colloquially “quar-
antine” or “lockdown”) policies, while varying by region, tend to pro-
hibit travel outside the home for activities other than those deemed
necessary (e.g., procuring food, obtaining medical care, completing
“essential” or “front-line” work). But even before such public measures
were enacted for COVID-19, people were encouraged by authorities,
media, and peers to voluntarily adopt “personal distancing” behaviors
to reduce virus transmission (e.g., avoiding physical contact or close
proximity with non-household members; reducing use of shared public
spaces). Both forms of social distancing have caused wide-ranging so-
cial disruption, but their potentially independent effects on mental
health are unknown, given that existing studies have so far focused on
government-imposed stay-at-home status only (Cao et al., 2020;
Tull et al., 2020; Zhang et al., 2020). Second, effects of social distancing
on mental health do not occur in a vacuum. People's adaptation to
stressors depends in part on social resources. Social support — receiving
advice, assistance, or caring, or perceiving that such support is available
— is positively associated with mental health (Cohen and Wills, 1985;
Thoits, 2011), as are larger and more diverse social networks
(Cohen, 2004; Uchino, 2009). Individuals “bring with them” such
protective resources to psychological challenges like COVID-19, but
whether these resources mitigate the potential negative effects of social
distancing is an open question.

1.1. Current investigation

This study examines relationships among social distancing (stay-at-
home status and personal distancing behavior), social resources (per-
ceived social support and social network size), and mental health
during the early course of the COVID-19 pandemic (mid-February to
late March 2020). We focused on depression, generealized anxiety
disorder, intrusive thoughts, insomnia, and acute stress, all of which are
sensitive to social influences and are known outcomes of exposure to
negative events, including disasters and epidemics (Mak et al., 2009;
Pfefferbaum et al., 2012). Depression and generalized anxiety disorder
(GAD) are consistently associated with exposure to stressful life events
(Kendler and Gardner, 2016; Kendler et al., 2003). Intrusive thoughts,
anxious thoughts that are unwanted, recurrent, and often come out of
the blue, are stressful in and of themselves, and are also associated with
several stress-related disorders (e.g., obsessive-compulsive disorder,
Pascual-Vera et al., 2019; posttraumatic stress disorder, Falsetti et al.,
2002). Insomnia, which contributes to a wide array of mental health and
quality of life impairments, is often prompted by negative life events
(Sinha, 2016). Lastly, acute stress is not only a broadly applicable non-
clinical index of mental health in the context of negative events, but
also a major transdiagnostic precipitant of psychological disorders
(Harkness and Hayden, 2020).

We made three specific predictions. First, social distancing would be
associated cross-sectionally with more mental health symptoms in late
March 2020, above and beyond expected protective effects of in-
dividuals’ social resources. This finding would elaborate previous cross-
sectional findings on psychological distress during COVID-19
(Cao et al., 2020; Tull et al., 2020; Zhang et al., 2020) and extend them
to a broader set of mental health symptoms. Second, we predicted that
March levels of prospectively measured symptoms would represent an
increase over mid-February levels. Third, we expected the magnitudes
of these prospective symptom increases to be positively associated with
the extent of social distancing, independently of social resources.

2. Method
2.1. Procedure
This article reports on 2 time points from an ongoing multi-wave

study in a national online sample of adults. A COVID-focused battery of
measures was collected online during a 3-day period (the “March 2020”
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wave), March 26 to March 28, 2020, which yielded a sample of 435
participants, as described below. Of these participants, 118 also had
prospective mental health symptom data available from a previous
study on emotion regulation and psychopathology (the “February
2020” wave), collected from February 18 to March 1, 2020, before
COVID-19 had disrupted daily life on a widespread scale in the U.S.

Participants were recruited initially via Amazon's Mechanical Turk
(MTurk) platform and directed to the survey in Qualtrics. After pro-
viding informed consent, participants completed a section of ques-
tionnaires, including those described below. The study was approved by
an Institutional Review Board and followed APA ethical standards;
participants were debriefed and provided with local mental health re-
sources.

2.2. COVID-19 context

2.2.1. February 2020

By the end of February data collection (i.e., by March 1, 2020),
there were only 75 reported cases of COVID-19 in the United States,
with the first death announced on February 29 (Worldometer, 2020). At
that time, no stay-at-home orders had been issued by any local, state, or
federal government.

2.2.2. March 2020

Between the two waves of data collection, the World Health
Organization declared COVID-19 a pandemic (on March 11) and the
U.S. President declared a national emergency (March 13). The first local
stay-at-home order in the U.S. went into effect (March 17, in the San
Francisco Bay Area), followed quickly by the first statewide order
(March 19, in California). By the beginning of March data collection
(initiated March 26), 21 states had issued stay-at-home or similar or-
ders, weekly unemployment filings reached a then-record 3 million, and
the Dow Jones Industrial Average was 23.7% down from its February
peak. By this time there were 86,379 cases of COVID-19 in the U.S. and
1,614 deaths (Worldometer, 2020). During the 3 days of data collec-
tion, cases rose to 124,788, deaths to 2,754, and 6 additional states
enacted stay-at-home orders, for a total of 27 states.

2.3. Participants

2.3.1. Inclusion criteria and quality control

Recruitment was limited to adults in the U.S. Following re-
commendations for maximizing valid data in MTurk samples (e.g.,
Paolacci and Chandler, 2014; Peer et al., 2014), participants were re-
quired to have an approval rate for past MTurk tasks of 99% or above,
and to have completed at least 500 previously approved tasks. Initial
data collected from 499 individuals were inspected for quality, and 29
were removed for failing 3 or more of 6 attention check items dis-
tributed throughout the study (e.g., “Please leave this question blank;”
“Enter the value equal to 6 minus 1”). Of the remaining 470, cases were
further excluded for any one of the following reasons: taking less than
half the median completion time of 34.1 min (i.e., less than 17.05 min;
n = 14); invalid response style on more than 1 questionnaire (e.g.,
choosing the same response for all items; n = 11); invalid response to
an open-ended text item about personal experiences, not part of the
present report (i.e., using no personal pronouns, or nonsensical text;
n = 10).

2.3.2. March 2020 sample

These criteria yielded a final sample of 435 participants residing in
46 states (all except Alaska, Montana, North Dakota, and Vermont) and
the District of Columbia. The most frequent states were California
(11.3%), Florida (10.4%), New York (7.1%), Pennsylvania (7.1%), and
Texas (6.5%), also the five most populous states in the U.S. The sample
consisted of 230 men (52.9%), 202 women (46.4%), and 3 another
gender (0.7%), aged 39.2 years on average (SD = 11.5; range 20-73).
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Racial/ethnic self-identification was 75.9% white, 9.4% Black/African-
American, 8.0% Asian/Asian-American, 3.0% Hispanic/Latino, 0.2%
Native American, and 3.4% multiracial. Median annual household in-
come was $40,000-59,999, distributed as follows: below $20,000

(12.0%), $20,000-39,999 (23.4%), $40,000-59,999 (20.7%),
$60,000-79,000 (21.8%), $80,000-99,999 (10.1%),
$100,000-119,999 (4.8%) and $120,000 or more (7.1%).

Approximately half the sample had less than a bachelor's degree, with
education attainment distributed as follows: no diploma (0.7%), high
school diploma (26.4%), GED (2.5%), associate's degree (17.0%), ba-
chelor's degree (43.9%), master's degree (8.3%), and doctoral degree
(1.1%).

2.3.3. Prospective February 2020 subsample

118 of the individuals in the final March sample had previously
participated in an unrelated study in late February and provided valid
data, including the same measures of depression and GAD symptoms.
Prospective subsample participants did not differ significantly in
gender, racial/ethnic identification, income, or education from new
participants in March (all ps > .09), but were approximately 3 years
older on average (M = 41.54, SD = 11.19 versus M = 38.34,
SD = 11.54), t(433) = 2.60, p = .010.

2.4. Mental health measures

Depressive symptoms (February and March). The Center for
Epidemiological Studies Depression Scale (CES-D; Radloff, 1977) is a
widely-used 20-item general-population measure of depressive symp-
toms with good psychometric properties. Participants rated how fre-
quently they had experienced symptoms within the previous week (e.g.,
“I'had crying spells,” “I was bothered by things that usually don't bother
me”) on a scale from O (rarely or none of the time/less than 1 day) to 3 (all
of the time/5-7 days). Reliability was excellent in both February
(a = .96) and March (a = .94).

Generalized anxiety disorder symptoms (February and March).
The GAD-7 (Spitzer et al., 2006) is a 7-item measure of GAD symptoms
over the last 2 weeks. Participants rated how much they had been
bothered by, e.g., “Not being able to stop or control worrying,” and
“Feeling nervous, anxious, or on edge,” on a scale from 0 (not at all) to 3
(nearly every day). Validity and reliability were good in past studies
(e.g., Spitzer et al., 2006), and in this study reliability was excellent in
both February (a = .95) and March (a = .93).

Intrusive thoughts (March). The Experience of Intrusions scale
(EIS; Salters-Pedneault et al., 2009) is a 5-item measure of the presence
of intrusive symptoms, including both frequency and quality (intensity,
suddenness, distress, and disruptiveness) of unwanted intrusive
thoughts about an index event or topic that can be specified by the
researcher. In this study, participants rated intrusive thoughts over the
previous 24 h, specifically regarding COVID-19, on scales from 0 to 4.
The scale has shown convergent validity with a standard measure of
PTSD symptom severity (r = .63) in an MTurk sample (Takarangi et al.,
2016), and reliability in this sample was good (a = .86).

Insomnia (March). The Insomnia Severity Index (IS[; Bastien et al.,
2001) is a widely-used 7-item measure of sleep difficulties over the
previous 2 weeks, including sleep problems (e.g., difficulty falling or
staying asleep, or waking up early), dissatisfaction, distress, and in-
terference. Items are scored from 0 to 4 and summed. The ISI has strong
psychometric properties (Bastien et al., 2001; Morin et al., 2011), and
reliability in this sample was excellent (a = .92).

Acute stress (March). The Stress Overload Scale-Short Form (SOS-
S; Amirkhan, 2018) is a 10-item version of the longer Stress Overload
Scale (Amirkhan, 2012), and measures stress within the last week. Total
scores are the sum of five items assessing event load (e.g., “felt
swamped by your responsibilities”) and five items assessing personal
vulnerability (e.g., “felt like nothing was going right”), all scored from 1
(not at all) to 5 (a lot). The SOS-S has shown good internal reliability
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and concurrent and predictive validity in diverse community samples
(Amirkhan, 2018). Reliability in this sample was excellent (a = .95).

2.5. Social distancing measures

Stay-at-home order status. Participants self-reported whether they
had been told to “stay inside your home and avoid social contact by
government officials (for example, with a ‘stay at home’ or ‘shelter in
place’ order).” Responses were coded 1 for “yes” and O for “no.”

Personal distancing behavior. Participants estimated how many
times they engaged in each of 12 activities during two time periods: “in
the last 3 days,” and “in a typical 3-day period before the coronavirus
outbreak.” Items were developed to represent a range of behavioral
domains being discussed publicly in late March for limiting virus
transmission: leaving one's home; riding public transportation; working
from home/staying away from work; shaking hands; sitting/standing
within 3 feet of someone not from one's household; hugging/kissing
someone not from one's household; using a public restroom; going to a
cafe, restaurant, or bar; going to a store; taking a taxi or rideshare
service; visiting someone in their home; and having someone visit one's
own home. Each item was scored as 1 if the reported last-3-day fre-
quency differed from the pre-virus frequency in the distancing direction
(e.g., if the participant reported shaking hands fewer times, or staying
away from work more times, in the last 3 days as compared to before).
Each behavior was scored as —1 if the reported last-3-day frequency
differed in the opposite direction (increased social contact), and it was
scored as O if the two frequencies were equal. Exploratory factor ana-
lyses suggested a single factor solution for all 12 items, and removing
any item weakened internal consistency. Thus, all 12 scores were
averaged to reflect the extent of each individual's distancing behavior,
with possible averages falling between —1 (reduced distancing) and 1
(increased distancing). Reliability was good (a = .80).

2.6. Social resource measures

Social support. Perceived social support was measured with the 24-
item Social Provisions Scale (SPS; Cutrona and Russell, 1987). On a
scale of 1 (strongly disagree) to 4 (strongly agree), participants rated
statements tapping 6 domains of social support in their current re-
lationships (e.g., “There are people I can depend on to help me if I really
need it;” “I feel a strong emotional bond with at least one other
person”). Responses were summed to provide a global social support
score, which had excellent reliability (a = .96).

Social network size. The network size score of the Social Network
Index (SNI; Cohen et al., 1997) measures the number of all individuals
with whom the individual has contact at least once every 2 weeks,
within 12 possible social roles (including partners, parents, children,
coworkers, neighbors, community group members, and others). The
measure is a hybrid of categorical and count-based items, such that the
relevance of each social role is established first (e.g., “Do you attend
any classes on a regular basis?”), before assessing, if relevant, the de-
gree of social contact within that role over a 2 week time frame (e.g.,
“How many fellow students or teachers do you talk to at least once
every two weeks?”) Given this hybrid structure, internal consistency is
not reported for the SNI (Cohen et al., 1997).

2.7. Analytic plan

Preliminary analyses were conducted to describe the sample, in-
cluding prevalence of clinically significant symptoms, and to examine
relevant bivariate relationships (i.e., differences in main study variables
based on demographics, bivariate correlations among study variables,
and differences in all variables based on stay-at-home status). Main
analyses proceeded in three phases. First, to examine cross-sectional
hypotheses regarding social distancing correlates of mental health
symptoms even in the context of other, more established social factors,
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both social distancing variables (stay-at-home status and personal dis-
tancing behavior) were entered into a series of multiple regression
analyses, one for each mental health outcome, together with social
resource variables and demographic covariates. Demographic covari-
ates were identified by including all demographics in initial regression
models and retaining any demographic variable that was a statistically
significant predictor of any outcome variable (p < .05), and were held
constant across models. Second, the hypothesis that depression and
GAD symptoms in the population increased from late February to late
March was tested with repeated-measures tests of symptoms in the
prospective subsample. Third, the hypothesis that social distancing
would predict March symptoms, above and beyond social resources and
February symptoms, was tested in multiple regression analyses iden-
tical to those conducted cross-sectionally in the full sample, but holding
constant February symptoms.

3. Results
3.1. Preliminary analyses

3.1.1. Descriptive analyses

Descriptive statistics for all study variables in the March wave are
presented in Table 1. To assess the prevalence of clinically-relevant
symptoms, we examined recommended clinical cutoffs where available.
The common cutoff of 16 on the CES-D (Radloff, 1977) indicated that
38.4% of the sample was experiencing at least mild depression; a more
stringent cutoff of 20 (Vilagut et al., 2016) identified 27.4% of parti-
cipants in the clinical range. Recommended cutoffs for the GAD-7
(Spitzer et al., 2006) indicated that 22.8% were experiencing mild
symptoms, 15.6% moderate symptoms (suggestive of a potential GAD
diagnosis), and 9.0% severe symptoms. The ISI cutoff of 10, for the
general population, showed 38.6% were experiencing insomnia symp-
toms within the clinical range (Morin et al., 2011).

3.1.2. Demographic differences in study variables
Older age was associated with lower mental health symptoms of

several types (depression, r = —.15; GAD symptoms, r = —.16; acute
stress, r = —.16, all ps < .001). Older age was also associated with less
personal distancing behavior (r = —.12, p = .016). Women reported

more intrusive thoughts (M = 9.05, SD = 4.48) than men (M = 7.50,
SD = 4.12), t(430) = 3.73, p < .001, marginally more GAD symptoms
(M = 6.18, SD = 5.66 versus M = 5.16, SD = 5.29), t(430) = 1.94,
p = .053, and higher social support (M = 80.42, SD = 13.76 versus
M = 75.62, SD = 15.52), t(430) = 3.38, p = .001. There were no
significant racial/ethnic differences in any study variables, whether
comparing individual racial/ethnic categories (all ps > .44) or minority

Table 1
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status as a binary variable (all ps > .15). Several differences emerged
based on income (ANOVA ps < .01). Participants with the lowest an-
nual household income (less than $20,000) were significantly higher in
depression than all other income categories (all post-hoc comparison
ps < .05), and those with an income of $20,000-39,999 were sig-
nificantly higher in depression than those in the highest bracket
($120,000 or more), p < .05. Personal distancing behavior, social
support, and social network size all increased with income, with dif-
ferences largest at the extremes. Higher education was associated with a
larger social network (ANOVA p < .001), except among doctoral de-
gree holders (n = 5), whose social networks were significantly smaller
than those with master's degrees.

3.1.3. Zero-order associations among study variables

Group comparisons on all study variables by stay-at-home status are
presented in Table 1. More than half of the sample (65.1%; 283 parti-
cipants) reported being under a stay-at-home order. Participants under
a stay-at-home order reported significantly higher depression, GAD
symptoms, and acute stress and marginally higher intrusive thoughts,
but did not differ in insomnia. Personal distancing behavior, social
support, and social network size did not differ based on stay-at-home
status. Correlations among all continuous study variables are in Table 2.
Personal distancing behavior was significantly and positively associated
with intrusive thoughts, but not with other mental health symptoms in
these zero-order analyses. Social support was negatively associated
with all symptom types. Social network size was correlated with fewer
depressive symptoms but more intrusive thoughts.

3.2. Main analyses

3.2.1. Social distancing and mental health symptoms (March 2020)

We hypothesized that social distancing behavior would be asso-
ciated with higher symptoms cross-sectionally, above and beyond
adaptive effects of social support and social network size. Results of the
multiple regression analyses examining this question are depicted in the
upper half of Table 3; all analyses adjusted for identified demographic
effects of age, gender, and income. As expected, social support had
relatively strong and independent negative associations with all
symptom types. Social network size was independently associated with
intrusive thoughts and acute stress; surprisingly, this association was in
the positive direction.

Stay-at-home status and personal distancing behavior were each
significantly and independently associated with mental health symp-
toms. Being under a stay-at-home order was associated with higher
depression, GAD symptoms, insomnia, and acute stress, but not asso-
ciated with intrusive thoughts. Personal distancing behavior was

Descriptive statistics and zero-order differences by stay-at-home order status in late March 2020 (N = 435).

March 2020 Sample Descriptives

Differences by Stay-at-Home Order Status

Mean (SD) Observed Range Stay-at-Home Status® t(433) P d
Yes No
n (%) 283 (65.1%) 152 (34.9%)
Distancing Behavior 0.48 (0.28) —0.25-1.00 0.50 (0.27) 0.46 (0.29) 1.45 .148 .14
Social Resources
Social support 77.81 (14.97) 30-96 78.51 (14.08) 76.49 (16.48) 1.34 .180 13
Social network size 13.67 (8.71) 0-56 13.71 (8.99) 13.57 (8.18) 0.17 .869 .02
Mental Health Symptoms
Depression 14.90 (11.99) 0-53 15.84 (12.43) 13.13 (10.96) 2.26 .025% .23
GAD 5.66 (5.50) 0-21 6.18 (5.73) 4.70 (4.92) 2.71 .007%* .28
Intrusive thoughts 8.26 (4.36) 0-20 8.55 (4.45) 7.71 (4.14) 1.92 .055F .20
Insomnia 7.44 (6.11) 0-27 7.77 (6.18) 6.84 (5.96) 1.52 128 .15
Acute stress 22.12 (11.02) 10-50 23.28 (11.77) 19.97 (9.12) 3.01 .003** .31

Note. ? Unless otherwise indicated, values are in the format M (SD).
*p < .05, *p < .01, 1p = .055.
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Table 2
Zero-order correlations among study variables in late March 2020 (N = 435).

Psychiatry Research 293 (2020) 113419

Social support Social network size Depression GAD Intrusive thoughts Insomnia Acute stress

Social Distancing

Personal distancing behavior 23%* .38 .02 .08 23%* -.03 .06
Social Resources

Social support - 40%* —.55%* —.33%* —-.10* —.35%* —.38%*

Social network size - —.17** —.05 J12% —.08 —.06
Mental Health Symptoms

Depression - .82%% 53%* .65%* 77

GAD - .65%* 627 71

Intrusive thoughts - .38 497

Insomnia - .53**

Acute stress

Note. *p < .05, ** p < .01.

Table 3
Social distancing and social resources as predictors of mental health symptoms in late March 2020 (top) and as predictors of symptom change from February to March 2020
(bottom).
Depression GAD Intrusive thoughts Insomnia Acute stress
b SE B b SE B b SE B b SE B b SE B
Full Sample (N = 435)
Age -0.15 .04 —.15%* —0.08 .02 —.18** -0.03 .02 —.08 —0.04 .03 —.08 -0.15 .04 —.16%*
Gender 3.59 .96 J15%* 2.14 .50 .20%* 2.06 41 .24 1.07 .58 .09 2.32 .99 A1+
Income —0.64 .30 —.09* —-0.16 .16 —.05 —-0.21 13 —.08 —-0.23 .18 —.06 —-0.47 31 —-.07
Social support -0.49 .03 —.61%* -0.15 .02 —.42%* -0.07 .02 —.23%* —-0.16 .02 —.39%* -0.33 .04 —.45%*
Social network size 0.08 .06 .06 0.06 .03 .09 0.07 .03 14%* 0.06 .04 .09 0.15 .07 J12%
Stay-at-home status 3.21 .97 J13%* 1.48 .50 3% 0.66 41 .07 1.17 .58 .09* 3.62 .99 16%*
Distancing behavior 6.12 1.83 14%* 2.72 .95 147 3.89 .78 .25%* 0.73 1.09 .03 4.37 1.88 A1+
F (7, 427) 37.99%* 16.37** 10.59** 10.82** 17.83**
Adjusted R? 0.37 0.20 0.13 0.14 0.21
Prospective Subsample Controlling for Prior (February) Symptoms (n = 118)
Time 0 Symptoms 0.69 .06 J75%% 0.68 .06 72%*
Age —-0.05 .06 —.04 —-0.03 .03 -.07
Gender 4.16 1.32 A7%* 1.72 .65 .16%*
Income —-0.14 41 -.02 0.03 .20 .01
Social support -0.13 .06 —.15* —0.06 .03 —.16*
Social network size -0.02 .08 -.01 0.01 .04 .03
Stay-at-home status 1.10 1.25 .04 0.49 .62 .04
Distancing behavior ~ 9.91 250  .23*%* 4.34 1.23  .23**
F (8, 109) 37.46%* 27.30%*
Adjusted R? 0.71 0.64

Note. Gender is coded such that 1 = female. Stay-at-home status is coded such that 1 = yes. Time 0 Symptoms refers to the corresponding symptom type at the

February 2020 timepoint. *p < .05, **p < .01.

associated with higher depression, GAD symptoms, intrusive thoughts,
and acute stress, but not with insomnia. In sum, both measures of social
distancing (stay-at-home status and distancing behavior) were asso-
ciated independently with concurrent symptoms, and these effects were
evident above and beyond the expected, protective effects of social
resources.’

3.2.2. February-to-March mental health symptom change
Our second hypothesis was that mental health symptoms would
increase from February to March. Repeated-measures tests using the

I Results of stepwise versions of these regression models are presented in
Supplementary Tables 1 and 2. Social distancing variables explained statisti-
cally significant additional variance, compared to models including only de-
mographic covariates and social resources, in March depression, GAD, intrusive
thoughts, and acute stress, and in February-to-March changes in depression and
GAD.

two prospectively measured symptom types (depression and GAD) in
the prospective subsample showed that indeed, depressive symptoms
increased between late February and late March, from 12.60
(SD = 13.14) to 14.78 (SD = 12.02), t(117) = 3.12, p = .002,
d = 0.29. Similarly, GAD symptoms increased during this time period,
from M = 4.42 (SD = 5.55) to M = 5.42 (SD = 5.28), t(117) = 2.99,
p = .003, d = 0.28. Symptom levels in March did not differ between
prospective vs. March-only participants [depression M = 14.94,
SD = 12.00, t(433) = 0.12, p = .902; GAD M = 5.76, SD = 5.58, t
(433) = 0.58, p = .565], suggesting the observed increase was not
unique to the prospective sample, but rather might have been detected
similarly had the full sample been measured prospectively.

3.2.3. Social distancing and February-to-March symptom change

Our final hypothesis was that magnitudes of prospective symptom
increases would be associated with the extent of social distancing, in-
dependently of social resources. For both prospectively measured
symptom types (depression and GAD), we conducted multiple
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Fig. 1. Association between Personal Social Distancing Behaviors and Increases
in Depression and Anxiety Symptoms from February to March 2020. Note.
March symptom levels are adjusted for all covariates reported in the respective,
prospective multiple regression models, including February symptom levels.
Distancing behavior: —1 = increased social contact, 0 = no reported change in
behaviors from before COVID-19, 1 = distancing behavior reported in all 12
behavioral domains.

regression analyses identical to those in the full sample, but adding to
each model the corresponding February symptom level as an additional
covariate.” Results are displayed in the lower half of Table 3.

Not surprisingly, February symptoms were strong predictors of
March symptoms. When accounting for early symptoms, stay-at-home
status was no longer significantly associated with March symptoms, and

2 All zero-order correlations in the prospective subsample among social dis-
tancing, social resources, depressive symptoms, and GAD symptoms in late
March showed the same patterns as in the main sample, including statistical
significance. Mirroring findings with March depressive symptoms, February
depressive symptoms were correlated with March social support (r = —.66, p
< .001) and social network size (r = —.27, p = .003), and not personal dis-
tancing behavior (r = —.12, p = .192). February GAD symptoms were cor-
related with March social support (r = —.49, p < .001) and not personal
distancing behavior (r = —.07, p = .425), but unlike March GAD symptoms,
February GAD symptoms were significantly correlated with social network size
(r = —.19,p = .036).
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social support was less strongly associated with lower symptoms.
However, personal distancing behavior remained significantly posi-
tively associated with both depression and GAD symptoms in March.
The independent associations between distancing behavior and March
depression and GAD symptoms, adjusting for all predictors in the
models including respective February symptoms, are depicted in Fig. 1.
Unstandardized coefficients can be consulted to interpret the magni-
tude of this effect: engaging in all 12 measured distancing behaviors
(which would yield a “perfect” distancing score of 1) would account for
nearly 10 points in depression severity (on the 60-point CES-D scale),
and over 4 points in GAD severity (on the 21-point GAD-7 scale),
controlling for all predictors including February symptom levels.

4. Discussion

This study examined the mental health effects associated with social
distancing, the most broadly visible public health intervention to fight
the global spread of COVID-19. In a nationwide sample of U.S. adults at
two time points early in the American experience of the pandemic, we
found evidence that both governmental stay-at-home orders and in-
dividuals’ personal social distancing behavior were associated with
symptoms of a range of mental health conditions. In late March 2020, as
the pandemic escalated dramatically and states began implementing
stay-at-home orders, being subject to those orders was associated with
more symptoms of depression, GAD, acute stress, and insomnia.
Independently, engaging in personal social distancing behavior was
associated with more depression, GAD, acute stress, and intrusive
thoughts. These associations with social distancing existed despite in-
dividuals’ levels of perceived social support, suggesting that even social
resources known to protect mental health do not eliminate the impact
of social distancing. Indeed, our approach disentangled the role of so-
cial distancing from other important components of the social context
of the pandemic, and also identified distinct roles of stay-at-home or-
ders and personal distancing behavior.

These findings replicate early cross-sectional evidence that the
COVID-19 pandemic may be impairing mental health in the general
population (Cao et al., 2020; Tull et al., 2020) and extend them to a
broader range of mental health outcomes. Our approach also makes a
contribution by examining simultaneous effects of public and private
levels of social distancing, showing that both are independently linked
with symptom severity. As such, this study extends findings from past,
less widespread viral epidemics outside of the U.S. (Cava et al., 2005;
Mak et al., 2009; Pfefferbaum et al., 2012) and from studies of the more
severe distancing of quarantine (Brooks et al., 2020; Hawryluck et al.,
2004).

Importantly, using data available prospectively in mid-to-late
February, the present study shows both temporal increases in depres-
sion and anxiety symptoms as the presence of COVID-19 grew in the
U.S.and a relationship of social distancing to these increases. Cross-
sectional approaches (e.g., Cao et al., 2020; Tull et al., 2020) are ag-
nostic on causal direction: instead of social distancing harming mental
health, perhaps people with elevated symptoms are simply more likely
to distance. This study does not establish direction of effects or caus-
ality, given that distancing behavior was not manipulated or measured
in February, but our findings do suggest that distancing was at least
associated with worsening mental health course during this period.
These models also suggested that perhaps the private, behavioral forms
of social distancing may be particularly relevant to worsening mental
health, compared to public interventions. A caveat to this possibility,
however, is that distancing behaviors may have had more robust effects
due to being in place for relatively longer than stay-at-home orders at
the time of data collection. Ongoing follow-up studies can help untangle
these possibilities. It is also important to note that although prospective
analyses showed associations of distancing behavior with symptom
change that correspond to clinically-meaningful magnitudes, absolute
changes in depression and GAD symptoms, although statistically
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significant, were relatively modest (2.18 points on the CES-D and 1
point on the GAD-7) and should not be interpreted as evidence of
marked clinically-relevant increases across the sample or the general
population.

Although this study provides consistent evidence of social distan-
cing associations with five major mental health outcomes, its limita-
tions can guide future research as the pandemic unfolds. Most im-
portantly, even with its longitudinal elements, our design remains
correlational, which raises several issues. First is causal direction: the
present findings do not rule out the possibility that symptoms (in-
cluding change in symptoms) affect personal distancing behavior, al-
though this is less likely for stay-at-home order effects, which are ex-
ternally determined. Second is a number of plausible confounding
variables. Stay-at-home orders and personal distancing behaviors have
proven to be meaningful, highly salient, and uniquely impactful aspects
of the pandemic experience, but they may correlate with other con-
structs not measured here, such as prevalence of cases in one's geo-
graphical area, social norms around distancing, and non-governmental
actions (e.g., employer work-from-home policies). A range of pan-
demic-related experiences that were not measured here are likely im-
plicated in mental health, including personal, family, and community
exposure to COVID-19; impact on daily life stressors, including child
care and elder care responsibilities; and economic and employment
impact, including job loss or working from home. Many of these coin-
cided with social distancing interventions (e.g., stay-at-home orders
were enacted earlier in states with more COVID-19 risk, and both forms
of distancing involved changes in daily routines, demands, and re-
sources). Thus, social distancing and social resource effects may also
reflect associated effects of pandemic-related stressors.” Research cur-
rently underway, including ongoing longitudinal follow-up in the pre-
sent study, can determine whether links between mental health and
social distancing are better explained by other contemporaneous fac-
tors.

As the dynamics of COVID-19 unfold, longitudinal studies will be
needed to determine the mechanistic psychological processes that social
distancing may either introduce (e.g., isolation), exacerbate (e.g.,

3 We conducted a series of exploratory analyses to examine potential external
factors that might have been associated with stay-at-home orders and personal
distancing behavior and might provide alternative explanations for our find-
ings, including personal exposure to COVID-19 and geographical proximity to
cases. At the beginning of data collection on March 26, the 86,379 COVID-19
cases in the country represented approximately 0.026% of the U.S. population.
Accordingly, when asked, all participants in our sample denied being positive
for COVID-19. 395 individuals (90.8%) in our sample reported not knowing any
other person who was ill or diagnosed with COVID-19, and 40 (9.2%) reported
knowing between 1 and 9 such people. T-tests comparing these groups showed
that the latter group experienced higher depressive symptoms and acute stress
in March, but including this term in all original regression models resulted in no
change to the pattern or significance of findings. To examine geographical
proximity, we used cumulative COVID-19 case data for each state on March 26,
assigning each participant the number of cases in their state, from 46 (South
Dakota) to 6,876 (New Jersey), with an extreme outlier of 39,058 (New York).
Correlational analyses (excluding New York participants, whose extreme case
values rendered their inclusion statistically inappropriate) indicated that the
number of cases in one's state was not significantly associated with any of the
study variables, and adding participants' state case count to our original re-
gression analyses did not affect the patterns or statistical significance. Although
replicating our regression analyses was impossible among New Yorkers only (n
= 31), correlational analyses showed that among New Yorkers more personal
distancing behavior was significantly associated with higher depression, GAD
symptoms, intrusive thoughts, and acute stress, and was not correlated with
social resource variables. Although these analyses represent rough tests of po-
tential alternative explanations related to personal and geographical COVID-19
exposure, together they suggest that neither personal COVID-19 status, the
awareness of social contacts with COVID-19, nor the levels of COVID-19 cases
in one's state account for our primary findings.
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emotion dysregulation), or disrupt (e.g., relationship quality), as well as
specificity to particular symptom outcomes (e.g., depression versus
insomnia). This research should also examine moderators of distancing
effects, including pre-existing mental health conditions, physical vul-
nerability to COVID-19, the degree to which distancing impacts ability
to work or care for family, and whether distancing essentially means
true isolation for some (e.g., those who live alone). Longitudinal work
can also address another important question: Do symptoms early in the
pandemic represent true phenomena of clinical concern, or normative,
non-pathological responses to the initial emergence of a unique and
overwhelming event? Of course, experienced symptoms are meaningful
regardless of whether they reflect psychiatric abnormality, but for this
reason we have emphasized “mental health” as opposed to clinical
psychopathology.

The COVID-19 threat increases reliance on online research methods
(Gruber et al., 2020). Mechanical Turk, while more demographically
diverse than many online and traditional samples (Buhrmester et al.,
2011), can have limitations related to participant inattentiveness and
lack of researcher control over the study session (Paolacci and
Chandler, 2014). We preempted these data quality concerns by fol-
lowing rigorous recruitment and data quality practices
(Buhrmester et al., 2011; Paolacci and Chandler, 2014; Peer et al.,
2014). Despite the relative representativeness of our sample on most
demographic indicators, the sample should not be considered nationally
representative; other characteristics of MTurk participants may limit
generalizability (e.g., they may be more liberal, more introverted, and
more frequent Internet users than the general population; Paolacci and
Chandler, 2014; Chandler and Shapiro, 2016). Although the sample was
relatively demographically diverse overall, it was less so in terms of
race/ethnicity. There were no racial/ethnic differences in study vari-
ables, which may be a function of statistical power in the present,
majority-white sample. However, evidence is building that individuals
of marginalized racial and ethnic backgrounds are disproportionately
impacted by COVID-19 in terms of contracting the virus, facing severe
health outcomes, and death (Webb Hooper et al., 2020), and this may
extend to psychological processes. Future research could examine how
stressors specific to marginalized groups, including chronic risk factors
(e.g., experiences of racism) and acute risk factors (e.g., dispropor-
tionate COVID-19 risk and impact to daily life), may impact the re-
lationship between social distancing and mental health symptoms.

Finally, constructs were measured by self-report. While well-suited
to measurement of mental health symptoms and perceived social re-
sources, self-report may not correspond with objective governmental
distancing initiatives or personal distancing, a construct perhaps espe-
cially subject to reporting biases (e.g., social desirability). Moreover,
symptom measures vary somewhat in their time frame, e.g., depression
within the last week and GAD symptoms within the last 2 weeks.
Retaining standard time frames is essential for maintaining psycho-
metric properties and allowing comparison with other studies, but as-
pects of the pandemic change quickly, and measures with shorter time
frames may naturally be more temporally precise with respect to ex-
ternal events.

The present study has several strengths. First, it used a national
sample of adults that was fairly representative of the U.S. in terms of
age, gender, education, and income. Second, we examined 2 time points
that captured the extraordinary period of initial adjustment to COVID-
19, beginning well before the pandemic was prominent in awareness
and disrupting life in the U.S. on a widespread scale. Third, our inclu-
sion of social support and social network size addressed social distan-
cing in the context of other social factors implicated in mental health.
Fourth, we used well-validated measures of specific mental health
outcomes, and our sample represented a wide range of most symptom
types. Lastly, our novel approach to assessing the extent of social dis-
tancing behavior dimensionally appears psychometrically sound based
on this initial research, and could be promising for future COVID-19
studies.
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The COVID-19 pandemic is expected to have profound mental
health effects, which research, policy, and clinical science have been
called on to address (Gruber et al., 2020; Pfefferbaum and
North, 2020). The present findings provide empirical evidence of ne-
gative mental health impact to underscore these calls. In the absence of
a vaccine, the upcoming year(s) are expected to bring periodic out-
breaks and cyclical reinstatements of social distancing recommenda-
tions. Social distancing interventions should not be avoided, as they
appear critical to controlling the virus; it is for biomedical sciences,
public health, and related fields to determine interventions at the public
level (e.g., phased state “re-opening” standards) and private level (e.g.,
encouraging individuals to wear masks) that promise to protect lives.
Rather, the present study highlights the possible mental health corre-
lates of virus-containment initiatives, and the need for simultaneous
investment into mental health interventions to mitigate these effects.
Already-effective interventions for mental health and psychological
distress may benefit from more explicit targeting of the role of social
disruption in psychological responses during the pandemic, and from
increased access to telehealth modalities that allow clinicians to reach
those most vulnerable to the mental health impact of the pandemic.
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