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Abstract
Objective: The COVID-19 pandemic has generated debate as to whether community-level
behavioral restrictions are worth the emotional costs of such restrictions. Using a longitudinal
design, we juxtaposed the relative impacts of state-level restrictions and case counts with
person-level direct and media-based exposures on distress, loneliness, and traumatic stress
symptoms (TSS) during the COVID-19 pandemic in the United States.
Methods: From 3/18/2020-4/18/2020 and 9/26/2020-10/16/2020, a representative probability
sample of U.S. adults (N=5,594) completed surveys of their psychological responses and
personal direct and media-based exposures to the COVID-19 pandemic; survey data were
merged with publicly available data on the stringency of state-level mitigation policies (e.qg.,
school/business closures) during this period and longitudinal case/death counts for each state.
Results: Three multilevel models (Outcomes: distress, loneliness, TSS) were constructed;
measurements of dependent variables (Level 1) were nested within respondents (Level 2) who
were nested within states (Level 3). State-level mitigation, cases, or deaths were not associated
with any dependent variables (all p’s>.05). However, person-level exposures, including having
contracted COVID-19 oneself (distress b=0.22, p<.001; loneliness b=0.13, p=.03; TSS b=0.18,
p=.001), knowing others who were sick (distress b=0.04, p<.001; loneliness b=0.02, p<.001;
TSS b=0.06, p<.001) or died (distress b=0.10, p=.001; loneliness b=0.10, p=.003; TSS b=0.05,
p<.001), and exposure to pandemic-related media (distress b=0.07, p<.001; loneliness b=0.07,
p<.001; TSS b=0.19, p<.001), were positively associated with outcomes.
Conclusions: Personal exposures to COVID-19 are more strongly associated with
psychological outcomes than statewide mitigations levied to stop disease spread. Results may

inform public health response planning for future disease outbreaks.
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Psychological Responses to U.S. Statewide Restrictions and COVID-19 Exposures:
A Longitudinal Study

The psychological impacts of the COVID-19 pandemic and associated mitigation efforts
have been a topic of concern among social scientists and clinicians since the earliest outbreaks
were recorded in the United States in 2020. The potential for a “parallel mental health crisis”
was raised as the death toll from the pandemic was beginning to mount (Pfefferbaum & North,
2020); these concerns were supported by early research on the psychological responses to
COVID-19, which suggested that as the pandemic evolved, psychological distress increased
(Holingue et al., 2020; Holman, Thompson, et al., 2020). Furthermore, the need to engage in
prolonged social distancing for safety during the pandemic left many people feeling isolated and
lonely (Killgore et al., 2020; Philpot et al., 2021; Zaninotto et al., 2022). Indeed, a recent meta-
analysis of longitudinal research comparing pre- and post-pandemic mental health found a
significant increase in mental health symptoms after the onset of the pandemic (Robinson et al.,
2022). Notably, however, these increases in psychological distress were not dramatic as some
had anticipated (Shevlin et al., 2020), and seemed to taper off as the months wore on and
people readjusted to their new normal (Robinson et al., 2022). Taken together, data thus far
suggest that although COVID-19 has resulted in some elevation in psychological distress, many
have exhibited striking psychological resiliency, in alignment with previous studies of adaptation
to collective trauma (Garfin & Silver, 2016).

However, there has been widespread public debate in the United States over the
psychological implications of COVID-19 mitigation efforts. An early rapid review of previous
infectious disease outbreaks suggested that prior mandatory quarantines have been associated
with negative psychological outcomes, with stressors (e.g., fears, boredom, financial loss, length
of restrictions) associated with worse outcomes (e.g., PTSD, anger; Brooks et al., 2020; Garfin

et al., 2022). State-level mitigation efforts (e.g., lockdowns) to address the COVID-19 pandemic
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in the U.S. have been unprecedented in their scope and duration, prompting concerns that
social distancing policies may cause more harm than good. The evidence from longitudinal
studies lends some credence to these concerns; there appears to be a small effect of
lockdowns on increasing psychological maladies (Prati & Mancini, 2021). However, there is
substantial heterogeneity among the findings in this area (Aknin et al., 2022; Prati & Mancini,
2021), and more work must be done to better understand these relationships. In particular,
some studies report that loneliness did not increase in the early months of the pandemic,
whereas others found that loneliness rose in late 2020 as new surges in cases/deaths led to
prolonged social distancing (Su et al., 2022). With the rise of new COVID-19 variants and the
possibility of future viral threats increasing in the coming years (Rogalski et al., 2017), it is likely
that mitigation measures may be necessary in the future as well — thus, highlighting the
importance of understanding the psychological impact of these measures (Lee et al., 2021).
Unfortunately, psychological responses to the COVID-19 pandemic remain poorly
understood. Much of the research on psychological responses to COVID-19 has relied on non-
probability convenience/opt-in samples that often produce biased results (Pierce et al., 2020)
and self-report metrics of exposure to community restrictions (e.g., Ebrahimi et al., 2021).
Mental health data from representative, probability-based samples have not yet been combined
with objective measures of government-imposed restrictions in United States samples, though
there are some clues from European studies. Data were combined from the Survey on Health,
Aging, and Retirement in Europe (SHARE) and the Oxford University Coronavirus Government
Response Tracker (OxCGRT) (Hale et al., 2021) to assess the relationship between the
stringency of government pandemic response policies and psychological symptoms; these
assessments were inconclusive, with some outcomes showing positive relationships with
mitigation stringency and others showing null or negative relationships among a representative

sample of older adults (Perelman et al., 2022; Voss et al., 2021). Thus, the extent to which strict
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mitigation measures are associated with psychological outcomes is still an open question,
particularly in the United States, where mitigation policies varied dramatically by state over the
course of the pandemic. Indeed, there may be many other predictors as well; knowing someone
who was sick or died, media exposure (Garfin et al., 2020), and severe mitigation efforts (e.g.,
state mandated school and business closures) are all potential explanatory variables.
Additionally, the question of whether governmental restrictions and/or personal direct exposures
were related to loneliness has received little attention in large-scale, population-based studies.
Importantly, governmental mitigation efforts have not yet been contrasted with individual-
level COVID-19 exposures that likely predict psychological distress: direct exposure to the
actual virus (e.g., physical iliness or knowing someone who died) and media-based exposure.
The former has ample support as a likely predictor of psychological distress, with bereavement
noted as a profound life stressor (Zisook et al., 1998) associated with mental health ailments
(Stroebe et al., 2007) including depression (Grace, 2021; Norris, & Murrell, 1990) and traumatic
stress responses (Zisook et al., 1998) in general and during COVID-19 (Grace, 2021). Direct
exposure through contracting COVID-19 may also portend elevated psychiatric symptoms. For
example, a systematic review of SARS survivors documented elevated traumatic stress
responses and depression over time (Rogers et al., 2020). These findings were echoed in
several high-quality studies of survivors of COVID-19, including a large cohort study that
evaluated the mental health outcomes among discharged patients (Huang et al., 2021).
Similarly, a systematic review of COVID-19 “long haulers” demonstrated notable PTSD,
depression, and other psychiatric morbidity presenting in a substantial minority (between 23-
30%) to majority (up to 60%) of survivors (Nalbandian et al., 2021). Yet most studies of
survivors of COVID-19 and other viral infections focused on patient populations, with few

studies that address the mental health effects of viral infections in the general population.



A robust body of research also implicates COVID-19 related media exposure as a
potent predictor of COVID-19-related psychological distress (Garfin et al., 2020; Holman,
Thompson, et al., 2020; Xiong et al., 2020). Research, conducted early in the pandemic using
representative samples, by our team (Holman, Thompson, et al., 2020) and others (Holingue et
al., 2020; Riehm et al., 2020; Twenge & Joiner, 2020) found a positive relationship between
media-exposure and mental distress. Although high-quality longitudinal research on COVID-19
related media exposure and psychological outcomes is rare, research conducted after previous
crises indicates that effects may persist over time (Garfin et al., 2015; Holman, Garfin, et al.,
2020) and contribute to the development of a negative cycle of distress over time (Thompson et
al., 2019). This may be particularly important during COVID-19, a chronic stressor where levels
of media consumption may have waxed and waned over time (Pearman et al., 2021) as new
variants emerged leading to spikes in COVID-19 cases and deaths. In sum, the relationship
between COVID-19 related media exposure and psychological distress using longitudinal
assessments of both media exposure and distress requires further investigation.

The Present Study

In the present study, we sought to illustrate the relationships between objective
measures of pandemic severity — that is, state-level case and death counts, and state-level
mitigation stringency over time — and psychological symptoms over the first six months of the
COVID-19 pandemic. We also sought to juxtapose the state-level objective exposures with
person-level direct and media-based exposures to the pandemic (e.g., reports of knowing others
who got sick or died, hours of media exposure to pandemic-related coverage) to identify which
had greater relative impact on psychological symptoms, controlling for demographics. On two
occasions during 2020, once soon after the initial outbreaks and again six months later, we
assessed psychological symptoms and COVID-19 exposures in a large, nationally

representative, probability-based sample of Americans. We also compiled state-level mitigation
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severity and disease spread data for each respondent over time; these data were linked with
our survey data to assess the relationships between self-reports of pandemic experiences and
objective measures of pandemic severity with global distress, loneliness, and traumatic stress
symptoms.
Methods
Transparency and Openness
All data and code are available on the Open Science Framework (OSF). Analyses were

pre-registered (https://osf.io/xbki4).

Sample and Procedures

Respondents for this study were drawn from the NORC AmeriSpeak Panel, a
probability-based panel of 35,000 U.S. households. NORC uses random door-to-door
recruitment of individuals to the AmeriSpeak panel (via US mail, telephone and field interviews),
who are then selected to participate in surveys by web; no one can volunteer for the
AmeriSpeak panel. The Wave 1 survey was fielded to a sample of 11,139 panelists in three
consecutive 10-day cohorts from 3/18/2020 to 4/18/2020 (Holman et al., 2020). Participants
received an email stating that the survey was available; they completed the survey online
anonymously. Surveys are confidential, self-administered, and accessible any time for a
designated period; participants can complete them only once. NORC compensates AmeriSpeak
panelists with points, exchangeable for merchandise, worth a cash equivalent (in this case $4).
The Wave 1 survey yielded 6,598 completed surveys (59.2% completion rate); 84 cases (1.3%)
were removed from the final sample due to unreliable survey completion times (under 6.5 min)
or extensive missing data (>50% of questions), leaving N=6,514 panelists (58.5% participation
rate; Holman et al., 2020). The Wave 2 survey was fielded approximately 6 months later
(9/26/2020 to 10/16/2020) to all available Wave 1 panelists (6,501 panelists). Panelists were

offered the cash equivalent of $6 for completing this survey. 5,722 panelists completed the
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Wave 2 survey; 61 responses (1.1%) were removed for unreliable survey completion time or
extensive missing data, leaving a final sample of N=5,661 (87.1% completion rate, retention rate
86.9%). This study was approved by the Institutional Review Board of the University of
California, Irvine. Participants provided informed consent when they joined the NORC panel and
were informed that their identities would remain confidential.

Measures

Dependent measures.

Global Distress. At both waves, 12 items assessed global distress. Nine items
assessing depression, anxiety, and somatization from the abbreviated Brief Symptom Inventory-
18 (Derogatis, 2001), along with three items assessing hostility from the original 53-item Brief
Symptom Inventory (Derogatis, 1982) were used in the present study. Using a 5-point Likert-
type scale ranging from O (not at all) to 4 (extremely), respondents reported feelings of distress
experienced in the past week. Across waves, scale reliability was good (Wave 1 a = .85; Wave
2 a = .86). Responses were averaged across items at each wave.

Loneliness. At both waves, loneliness was measured using the Three-ltem Loneliness
Scale (Hughes et al., 2004), adapted from the R-UCLA Loneliness Scale (Russell et al., 1980).
Using a 5-point Likert-type scale ranging from 1 (never) to 5 (all the time), respondents reported
feelings of loneliness experienced in the past week. Across waves, scale reliability was good
(Wave 1 a = .84; Wave 2 a = .89). Responses were averaged across items at each wave.

Traumatic stress symptoms. Two measures assessed traumatic stress symptoms at
Waves 1 and 2 due to the timing of our assessments and the diagnostic criteria for acute stress
disorder (to be assessed within 30-days of a traumatic event) vs. posttraumatic stress disorder
(to be assessed after 30 days post-event). At Wave 1 (assessed acutely within days of the
Presidential declaration of a pandemic in March 2020), respondents completed a modified

version of the Acute Stress Disorder-5 Scale (Bryant, 2016) to capture the acute stress



symptoms experienced in the past week. Example items included “Have you had distressing
dreams about the Coronavirus outbreak?” and “Did you try to avoid situations or conversations
that reminded you of the Coronavirus outbreak?” Responses across each item ranged from 1
(not at all) to 5 (a great deal). Scale reliability was good (a = .86). At Wave 2 (approximately six
months into the pandemic), pandemic-specific posttraumatic stress symptoms were measured
via the Primary Care PTSD Screen (Prins et al., 2016), which was modified to allow responses
from 1 (not at all) to 5 (a great deal). Example items included “Been constantly on guard,
watchful, or easily startled?” and “Felt numb or detached from others?” Scale reliability was
good (a = .82). At each wave, items were averaged to create composite variables.

State-level independent measures.

State-level policy stringency. State-level policy stringency was assessed using data
from the OXCGRT. State-level mitigation policies were assessed because most policies in the
initial months of the pandemic were implemented at the state level (Documenting America’s
Path to Recovery, n.d.). Also, because state mandates are a floor below which
city/county/regional restrictions could not go, they likely represent the minimum level of
restrictions in a state at a given point in time. OxCGRT data were downloaded from a public

GitHub repository (Hale et al., 2021; https://www.bsg.ox.ac.uk/research/research-projects/covid-

19-government-response-tracker). The project “systematically collects information on several

different common policy responses governments have taken, records these policies on a scale
to reflect the extent of government action, and aggregates these scores into a suite of policy
indices.” Of these policy indices, we relied on the Stringency Index which is comprised of “C”
category measures (i.e., containment and closure policies) such as closing schools and initiating
stay-at-home orders, as well as one “H” category measure (i.e., public information campaigns).
Stringency indices were plotted over time for each U.S. state from the onset of the pandemic

(beginning January 1, 2020) until September 26, 2020 (the onset of our Wave 2 data collection
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effort). The area of each state’s distribution was computed to form a metric of the state’s overall
commitment to COVID-mitigation measures. Computing the area of the distribution over time,
versus using the mean stringency index value across time for each state, provides more nuance
in understanding a state’s commitment to restrictive measures. Relying on mean values
smooths over the fluctuations in a distribution over time, potentially obscuring meaningful
differences between states and in some cases either over- or under-estimating a state’s
commitment over time. The area of the distribution avoids this altogether by computing a raw
metric that accounts for these fluctuations (additional information about this area metric is
provided in the Supplementary Materials). States with less stringent policies over time exhibited
smaller area values compared with states with more stringent policies (which in turn exhibited
larger area values). Area values across states were normally distributed and standardized.

COVID-19 case and mortality rates. Incidence and mortality rates per 100,000 people
by state were downloaded from the COVID-19 Data Repository administered by the Center for
Systems Science and Engineering at Johns Hopkins University

(https://github.com/CSSEGISandData/COVID-19). Incidence and mortality rates were plotted

over time for each U.S. state beginning April 12, 2020 (the first date for which data were
available) until September 26, 2020 (the onset of our Wave 2 data collection effort) and the area
of each state’s distribution across these variables was computed to form metrics of the overall
impact of COVID-19 (via incidence and mortality). States with fewer cases and deaths,
respectively, over time exhibited smaller area values compared with states with more cases or
deaths (which in turn exhibited larger area values). Area values across states were normally
distributed and standardized (see Supplementary Materials).

Person-level independent variables.

Media exposure to the COVID-19 pandemic. At each wave, respondents indicated

their average daily hours of media exposure to COVID-related news in the past week (indirect
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media exposure; see Holman et al., 2020) on traditional media (television, radio, and print
news); online news sources; and social media platforms. Response options ranged from 0 to 11
or more. Responses across these three media types were summed to create a composite
variable reflecting a sum of total daily hours of media exposure; because individuals could
simultaneously engage across more than one media source, scores ranged from 0 to 33.

Personal exposure to COVID-19. At both waves, respondents reported how many
people they knew who were sick with COVID-19 (currently or recovered), whether they knew
someone who died from COVID-19, and whether they had personally become sick with COVID-
19. These variables were respectively combined over time to form cumulative indicators of
COVID-related personal exposure to iliness and death. The number of people participants knew
who had been sick with COVID-19 ranged from 0 to 43; personal knowledge of someone who
had died from COVID-19 and having been sick with COVID-19 oneself were both dichotomous
(0 =no, 1 =yes).

Key covariates

Several covariates known to be associated with psychological symptoms in the context
of large-scale traumatic events in prior research (Holman et al., 2014) were included in adjusted
models. These covariates included demographic variables including age, gender,
race/ethnicity, education, household size, urban/rural residential area. Respondents also
provided pre-pandemic health status (collected by NORC) upon enrollment into the
AmeriSpeak panel 12-18 months before the pandemic began. These data were collected using
a modified version of the National Health Interview Survey assessment of doctor-diagnosed
mental and physical health ailments (U.S. Department of Health and Human Services, 2001).
Specifically, participants reported whether a doctor had ever diagnosed them with several
physical and mental health ailments. Prior mental health diagnoses were coded as 0 (no prior

mental health diagnosis) or 1 (prior anxiety, depression, or any other emotional, nervous, or
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psychiatric diagnosis). Prior physical health diagnoses were coded as a count of eight possible
prior diagnoses (i.e., high cholesterol, hypertension, diabetes/high blood sugar, heart disease,
stroke, cancer, lung disease, and other diagnoses; range 0 to 8).

Analytic Strategy

Survey data were merged with the state-level data on policy stringency and
cases/deaths for analysis. Unless otherwise indicated, all descriptive and inferential statistics
were weighted using post-stratification weights to adjust for probability of selection into the
AmeriSpeak panel and to account for differences between our sample and U.S. Census
benchmarks and attrition over time. Sampling weights were calculated with respect to age, sex,
education, race/Hispanic ethnicity, and Census Division, as well as interactions of age x gender,
age x race/ethnicity, and race/ethnicity x gender, based on estimates from the Current
Population Survey (for more information about how the sample compares to Census
benchmarks, see Supplement Table S1).

Given the nested structure of the data (responses nested within respondents who are
nested within U.S. states), multi-level models were performed using Stata 16.1 (StataCorp). In
the multilevel models, measurements of dependent variables (Level 1) were nested within
respondents (Level 2) who were nested within states (Level 3). Fixed effects included the main
state-level independent variables including the Stringency Index, COVID-related cases, and
COVID-related deaths; key independent respondent-level variables such as personally knowing
people who got very sick or died from COVID-19 and personally having become sick with
COVID-19 oneself; demographics (age, gender, race/ethnicity, education, household size,
urban/rural area); doctor-diagnosed mental and physical health ailments measured before the
pandemic; COVID-19 related media exposure; and survey wave, respectively. In each model,
random intercepts for respondents and states were specified. Random slopes for survey wave

were also specified for all models to account participant-specific trajectories in the dependent
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variables over time, thereby accounting for the shared variation in the dependent variables
attributable to the repeated nature of the analysis. Data were analyzed using a complete case
analysis due to low missingness across study variables (less than 1% missing for key study
variables).
Results

The final weighted sample was demographically representative of the U.S. population
(see Table S1; all reported statistics in this section are weighted). The mean age of participants
was 50.55 years (range: 18-97 years); the sample was 52.0% female. The sample was 63.6%
non-Hispanic white; 11.8% non-Hispanic Black; 8.7% non-Hispanic other/2+ races, and 15.9%
Hispanic. 9.7% had less than a high school education, 28.6% had a high school diploma, 28.1%
had some college, and 33.7% had a Bachelor’s degree or greater. The mean household size for
the sample was 2.86 persons (SD=1.54) and 67.8% of participants indicated living in an NCES
locale classified as Urban. Participants reported an average of 1.05 physician-diagnosed
physical health ailments (SD=1.23; range: 0-8) and 18.1% reported a prior diagnosis of a mental
health disorder. The mean number of people that participants knew who had become sick with
COVID-19 was 1.15 (SD=2.42; range: 0-43). 17.3% knew at least one person who had died
from COVID-19; 4.9% of the sample had themselves contracted COVID-19. Mean levels of
psychological symptomatology were low (Global Distress: Myan=0.70, SD=0.66; Loneliness:
Mgrana=2.15, SD=1.06; Traumatic stress: Mgani=1.82, SD=0.79). Psychological outcomes were
significantly correlated with one another. General distress and traumatic stress symptoms were
strongly corelated (r=.71; p<.001); loneliness was also correlated with both general distress
(r=.62; p<.001) and traumatic stress symptoms (r=.55; p<.001).

Table 1 presents the results of the multilevel regression models. In the multilevel
models, global distress and loneliness increased significantly from the early onset of the

pandemic to six months later; however, traumatic stress symptoms decreased significantly (all
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p’s <.001). State-level restriction indicators were not associated with psychological outcomes
(all p’s > .05). However, person-level experiences of COVID-19 exposure were significantly
positively associated with all three outcomes. Having been sick with COVID-19 oneself was
most strongly associated with psychological symptoms, followed by personally knowing
someone who had died from COVID-19 and knowing more people who had been sick with
COVID-19. Hours of media exposure to COVID-19-related news coverage were also positively
associated with all three outcomes. Regression coefficients for each of these key predictors
across all outcomes are presented in Figure 1.

There were also significant differences in outcomes over time for individuals from
different demographic groups. Age was negatively associated with all three outcomes, such that
older age groups reported lower symptoms than did those in the 18-29 age bracket. Women
also reported more symptoms across all outcomes than did men. Non-Hispanic Black
participants also reported lower global distress and traumatic stress symptoms, while Hispanic
participants reported greater global distress and traumatic stress symptoms compared to non-
Hispanic White participants; urban residents also reported greater global distress and traumatic
stress symptoms. Household size was negatively associated with loneliness, but not
significantly associated with other outcomes. Prior mental and physical health diagnoses were
also positively associated with all outcomes.

Discussion

The present study uniquely juxtaposes personal versus statewide factors towards a
more complete understanding of how people respond to a collective trauma — in this case, the
COVID-19 pandemic. According to Bronfenbrenner's (1979) Ecological Systems Theory, the
broader environment plays a vital role in psychological development; however, the
understanding of macro-level variables (e.g., community, state, or national characteristics) is

underdeveloped in the literature (for exceptions, see Gruebner et al., 2015; Jose et al., 2017).
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Most studies do not integrate these macro-level variables with individual-level data, particularly
in the context of community-wide stressors. While our study did not find associations among
state-level cases, deaths, or mitigation stringency and psychological outcomes, other research
has found associations with neighborhood characteristics and mental health during prior viral
outbreaks (Jose et al., 2017), highlighting the importance of considering the broader
environmental context in the study of responses to collective traumas.

Although previous findings have demonstrated a significant relationship between
lockdowns and other pandemic mitigation measures and psychological symptoms (Prati &
Mancini, 2021), the present study did not find support for this relationship when using an
objective measure of state-level mitigation severity, nor did it find a significant relationship
between statewide cases or deaths and symptomatology. In contrast, there were robust
significant relationships between personal direct experiences with the pandemic — that is,
knowing someone who got very sick or died or getting sick oneself — and increased global
distress, loneliness, and traumatic stress symptoms. The present study also found a significant
association between exposure to pandemic-related media coverage and increased symptoms
over time, extending prior findings in this area (Holman, Thompson, et al., 2020). These results
suggest that personal experiences may be more strongly and uniquely associated with
psychological symptomatology than are state-level restrictions. While public debate in the U.S.
has proposed that statewide restrictions are harmful for mental health, the present findings do
not indicate a direct relationship between such restrictions and psychological symptoms.
Instead, it appears that direct exposure to the effects of the virus itself — or media coverage of it
— were more strongly associated with psychological symptoms. In other words, personally
knowing someone who has died appears substantially more stressful than the impersonal fact of
higher death counts in one’s state. These findings were also robust when controlling for

demographic factors that are known to be associated with increased psychological symptoms,
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such as gender, and that have been linked to poorer outcomes from COVID-19, such as
race/ethnicity.

These findings bolster and extend prior work in the field in several ways. First, the
relationship between becoming personally sick or knowing someone with COVID-19 and
psychological distress was found throughout the general populace, expanding prior work that
primarily focused on those with severe illness such as those who had been hospitalized (Rogers
et al., 2020), who presented with post-acute COVID-19 syndrome or “long COVID” (Nalbandian
et al., 2021), or who cared for loved ones with severe and/or persistent COVID-19 (Azoulay et
al., 2021). Similar to cross-sectional survey data (Grace, 2021), we find, using longitudinal data,
that knowing someone who died was a potent predictor of distress. This supports prior research
on the association between bereavement and the stress response including psychological
distress (Stroebe et al., 2007) and addresses the general dearth of empirical data on the
psychological impact of COVID-19-related bereavement (Stroebe & Schut, 2021) or knowing
someone sick with COVID-19 (Azoulay et al., 2021). Importantly, we note that bereavement
may also be associated with subsequent consequences for physical health (Stroebe et al.,
2007), which may have implications for public health and clinical practice as society continues to
deal with the COVID-19 pandemic and its aftermath.

Recent meta-analytic findings suggest that media exposure during COVID-19 has
demonstrated small, yet consistent, adverse effects on mental health (Chu et al., 2022). We
extend this work by measuring media exposure over time and contrasting these effects with
both direct exposure to COVID-19 and state-level indicators of exposure. We find that the effect
size for media exposure was similar to those associated with direct experiences (knowing
someone who died or who was sick or personal iliness). We note that these relatively small
effects of multiple exposures may compound over time, with incremental impacts on the mental

health of the populace (Kar et al., 2014; May & Wisco, 2016). In contrast, statewide restrictions
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did not predict distress, highlighting the importance of regulating individual behavior (e.g.,
avoiding disease exposure and high levels of media exposure) to promote adaptive
psychological responses during times of crisis.

The United States in 2020 presented a unique context in which to study these issues.
The implementation and downstream effects of COVID-19 mitigation policies were hotly
contested topics of discussion in the US. In an election year marked by intense political
polarization, the experience of the pandemic contributed to a cascade of trauma over the course
of 2020 (Silver et al., 2021). Should state-wide mitigation measures become necessary again as
cases rise with future variants (Christie et al., 2021), the present findings may inform the
conversation around how best to implement these policies. Our results suggest that statewide
mitigation may not be as detrimental to mental health as direct exposure to the actual virus or
sensationalized media coverage of the crisis.
Limitations and Future Directions

Although our measures of state-level variables do not capture granular differences at the
county or zip code levels, results represent an important step in understanding the mechanisms
for the impact of the pandemic on mental well-being. Because our measures of state-level policy
stringency and pandemic severity were coarse, it is possible that they did not adequately reflect
the specific restrictions/mandates affecting respondents’ behavior. That is, a finer assessment
of county- or community-level restrictions/mandates may be needed to identify associations
between restrictions/mandates and psychological symptoms. However, as outlined above, we
believe that, while the measure is imperfect, it still has utility for assessing mitigation stringency,
especially during the early months of the pandemic when most policies were implemented at the
state level. Nevertheless, future research should utilize more fine-grained data on pandemic
severity and mitigation stringency at the community level to better understand how we might

calibrate interventions to prevent disease without undermining public mental health (e.g., Jose
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et al., 2017). Such an investigation should also investigate whether/how the relationship
between policy stringency and psychological symptoms may differ among specific demographic
groups who were affected most directly by the pandemic (e.g., lower SES, racial minority
groups). The effects of statewide lockdowns likely also had direct impacts on people’s lives
(e.g., lost social connection, finding childcare, etc.). Indeed, it is possible that the person-level
measures of exposure were themselves influenced by the stringency of statewide mitigation
policies and case and death counts, which also likely operated in tandem with one another (i.e.,
more stringent measures implemented as cases rose, resulting in reduced disease spread over
time). Future research might tease apart the interrelations among these secondary stressors
and explore their independent/unique effects on psychological outcomes over time.

One consideration when interpreting these findings is their positionality in time. The
outcomes and the measure of media exposure in the present study represent two snapshots in
time — one in the early days of the pandemic and one six months later. In contrast, the state-
level measures capture the variability in pandemic conditions over the course of the entire six-
month period; similarly, the measures of personal COVID-19 iliness and knowledge of others
who had become sick or died represent the accumulation of participant experiences since the
beginning of the pandemic. Future studies tracking this information in a more fine-grained way
(e.g., via ecological momentary assessment) could help tease apart the nuances in their impact
at the person level over time.

Despite these limitations, this study has several strengths, including a high-quality
sample and creative use of objective state-level metrics. As such, the findings from the present
study may be considered generalizable to the population of the U.S. Longer term follow-up will
determine whether these findings are robust over the coming years as communities experience
differential vaccination rates, the lifting of restrictions, and waxing and waning COVID-19 spread

as new variants arise. Future research may also explore how the cascade of trauma in the
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United States contributed to trajectories of psychological symptoms over time (Silver et al.,
2021).
Conclusion

Experts indicate that future pandemics will undoubtedly occur, as will widespread
mitigation efforts to stop the spread of novel viruses. Although we find no evidence for negative
psychological outcomes related to such mitigation measures, this work suggests that
understanding the person-level psychological implications of such events is essential to
planning large-scale public health response. Insofar as personal experiences are associated
with psychological symptoms, it is incumbent upon state and local officials to implement
targeted measures to prevent loss of life in their communities. Moreover, the public they advise
should take heed of such measures to limit the potential detrimental psychological outcomes

that accompany sickness and loss.
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Figure 1

Standardized coefficients for multilevel models predicting global distress, loneliness, and traumatic stress

(n=5,594)
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Table 1

Multilevel models predicting global distress, loneliness, and traumatic stress (n=5,594)

Global Distress Loneliness Traumatic Stress

Fixed Effects Parameters b 95% CI b 95% CI b 95% CI
State-Level Cases -0.02 -0.05, 0.001 -0.02 -0.05, 0.005 -0.01 -0.03, 0.02
State-Level Deaths 0.01 -0.01, 0.03 0.02 -0.01, 0.05 0.02 -0.01, 0.04
State-Level Stringency Index 0.02 -0.003, 0.04 0.02 -0.01, 0.05 0.02 -0.004, 0.03
Personal COVID-19 lliness 0.04*** 0.03, 0.05 0.02*** 0.01, 0.03 0.05*** 0.04, 0.07
Personal COVID-19 Death 0.10** 0.04, 0.16 0.10** 0.03, 0.17 0.16*** 0.11, 0.22
Self COVID-19 lliness 0.22*** 0.11,0.33 0.13* 0.02, 0.24 0.18* 0.08, 0.28
COVID-19 Media 0.12*** 0.11,0.14 0.09*** 0.07, 0.11 0.16*** 0.15,0.18
Age?

30-44 -0.11* -0.20, -0.02 -0.13** -0.23, -0.04 -0.01 -0.10, 0.08

45-59 -0.31*** -0.39, -0.23 -0.30*** -0.37,-0.23 -0.18*** -0.26, -0.10

60+ -0.49*** -0.56, -0.42 -0.40*** -0.48, -0.32 -0.36*** -0.45,-0.27
Race/Ethnicity?

Black, non-Hispanic -0.19** -0.27,-0.11 -0.05 -0.14, 0.04 -0.10* -0.18, -0.01

Other, non-Hispanic 0.02 -0.07, 0.11 0.04 -0.04, 0.13 0.02 -0.07, 0.11

Hispanic 0.14* 0.03,0.26 0.08 -0.03, 0.18 0.11* 0.02, 0.21
Education®

High School Graduate -0.05 -0.21, 0.12 -0.03 -0.18, 0.11 -0.16 -0.33, 0.01
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Some college -0.07 -0.26, 0.11 -0.02 -0.18,0.15 -0.15 -0.33, 0.03

Bachelor’s + -0.07 -0.26, 0.12 -0.04 -0.21,0.13 -0.09 -0.27,0.10
Female Gender 0.09*** 0.09, 0.18 0.19*** 0.15, 0.22 0.23*** 0.19, 0.27
Household Size 0.02 -0.02, 0.04 -0.09*** -0.12, -0.06 0.001 -0.02, 0.02
Urban Residence 0.01* 0.01, 0.08 0.03 -0.01, 0.08 0.05* 0.01, 0.09
Prior Mental Health Dx. 0.65*** 0.58, 0.71 0.50*** 0.43, 0.57 0.46*** 0.40, 0.51
Prior Physical Health Dx. 0.07*** 0.06, 0.09 0.06*** 0.04, 0.08 0.04*** 0.03, 0.06
Survey Wave 0.30*** 0.27,0.33 0.17** 0.14,0.19 -0.07*** -0.10, -0.05
Constant -0.19* -0.36, -0.02 -0.15 -0.30, 0.01 -0.08 -0.24, 0.07
Random Effects Variance 95% CI Variance 95% CI Variance 95% CI
State Intercept 0.001 0.0001, 0.01 0.001 0.0004, 0.01 0.001 0.0001, 0.01
Participant Intercept 0.62 0.39, 0.97 0.75 0.45,1.25 0.63 0.37,1.09
Survey Wave Slope 0.60 0.26, 1.40 0.65 0.21,1,.96 0.71 0.28,1.78
Survey Wave*Participant Covariance -0.18 -0.42, 0.05 -0.28 -0.62, 0.06 -0.24 -0.55, 0.06
Residual 0.04 0.0001, 17.15 0.06 0.0005, 8.06 0.05 0.0003, 10.56

Note: Continuous measures were standardized about the grand mean for analysis to report standardized estimates. Estimates were weighted to
adjust for probability of selection into the AmeriSpeak panel and to account for differences between the sample and U.S. Census benchmarks and

attrition over time.

a Reference group for age is 18-30.
b Reference group for race/ethnicity is white, non-Hispanic.

¢ Reference group for education is less than high school.
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