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BACKGROUND: The psychological effects from the
COVID-19 pandemic and response are poorly
understood.
OBJECTIVE: To understand the effects of the pandemic
and response on anxiety and health utility in a nationally
representative sample of US adults.
DESIGN: A de-identified, cross-sectional survey was ad-
ministered at the end of April 2020. Probability weights
were assigned using estimates from the 2018 American
Community Survey and Integrated Public Use Microdata
Series Estimates.
PARTICIPANTS: US adults 18–85 years of age with land-
line, texting-enabled cellphone, or internet access.
INTERVENTION: Seven split-half survey blocks of 30
questions, assessing demographics, COVID-19-related
health attitudes, and standardized measures of

generalized self-efficacy, anxiety, depression, personality,
and generic health utility.
MAINMEASURES: State/Trait anxiety scores, EQ-5D-3L
Visual Analog Scale (VAS) score, and demographic predic-
tors of these scores.
KEY RESULTS: Among 4855 respondents, 56.7%
checked COVID-19-related news several times daily, and
84.4% at least once daily. Only 65.7% desired SARS-CoV-
2 vaccination for themselves, and 70.1% for their child.
Mean state anxiety (S-anxiety) score was significantly
higher than mean trait anxiety (T-anxiety) score (44.9,
95%CI 43.5–46.3 vs. 41.6, 95%CI 38.7–44.5; p = 0.03),
with both scores significantly higher than previously pub-
lished norms. In an adjusted regression model, less fre-
quent news viewing was associated with significantly low-
er S-anxiety score. Mean EQ-5D-3L VAS score for the
populationwas significantly lower vs. established US nor-
mative data (71.4 CI 67.4–75.5, std. error 2 vs. societal
mean 80, std. error 0.1; p < 0.001). EQ-5D-3L VAS score
was bimodal (highest with hourly and no viewing) and
significantly reduced with less media viewership in an
adjusted model.
CONCLUSIONS: Among a nationally representative sam-
ple, there were higher S-anxiety and lower EQ-5D-3LVAS
scores compared to non-pandemic normative data, indic-
ative of a potential detrimental acute effect of the pandem-
ic. More frequent daily media viewership was significantly
associated with higher S-anxiety but also predictive of
higher health utility, as measured by EQ-5D-3L VAS
scores.

KEY WORDS: health utility; EQ-5D-3L; anxiety; COVID-19; media

consumption; social media; SARS-CoV-2; State-Trait Anxiety Inventory;

state anxiety; trait anxiety; vaccine hesitancy.

Abbreviations
OR Odds ratio
QALY Quality of life adjusted years

Key Points Question: Do we fully understand the potential health
attitudes towards and psychological effects of the actions taken in the
spring of 2020 to help deter the spread of the SARS-CoV-2 virus and
COVID-19 disease?

Findings: When assessed just prior to when shelter-in-place orders
began to lift in most states, state anxiety was higher and health utility
lower that previously established population norms, and associated with
the degree of news viewership. In addition, less than 2/3 of adults
indicated they would desire COVID-19 vaccination.

Meaning: The SARS-CoV-2 pandemic and subsequent response may
have had acute, detrimental effects on both state anxiety and health utility,
influenced by news viewership. Low desire for vaccines among adults
could deter efforts to build herd immunity.

Tweet: The COVID-19 pandemic and response by most states may have
had negative effects on short-term anxiety and feelings of one’s present
state of good health. In addition, only 2/3 of adults indicated they would
desire COVID-19 vaccination.
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SARS-
CoV-2

Severe acute respiratory syndrome coronavirus-2

COVID-19 Coronavirus 2019
VAS Visual Analog Scale
S-anxiety State anxiety
T-anxiety Trait anxiety
BCI Bayesian Credibility Interval
MOE Margin of error
PHQ-4 Patient Health Questionnaire-4 depression/anxiety

short scale
STAI The State-Trait Anxiety Inventory
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INTRODUCTION

In late 2019, the SARS-CoV-2 virus and resulting COVID-19
disease emerged as a pandemic threat, spreading from China
across Asia, Europe, North America, and South America over
the first few months of 2020.1, 2 By early November 2020,
worldwide cases have exceeded 54,000,000 and COVID-19-
related fatalities have surpassed 1,300,000, including
11,000,000 cases and 246,000 fatalities in the USA.3 By late
March 2020, the majority of the USA was under state/local
“shelter in place” orders to limit further viral spread among
individuals, and reduce potential capacity overload within
healthcare systems. Many businesses and services also tem-
porarily shut down or reduced capacity. This response was not
unique to the USA.4 This pandemic has become a major
defining event of 2020, and possibly a major international
historical event. Even in late 2020, 8–10 months after the
pandemic emerged, many countries continue to struggle to
implement public healthmeasures to contain andmitigate viral
spread, and are again implementing shelter-in-place orders,
closing/reducing capacity of businesses including medical
practices, and continued physical distancing measures and
mandates for wearing masks in public.4 Much of the US
population has experienced some degree of prolonged home
confinement (except for essential functions), followed by re-
laxation of those standards, and cycles where such options re-
emerge for consideration based on community case rates. As a
result, these circumstances could be associated with signifi-
cant potential psychosocial stress, and “pandemic fatigue”
among the public.5, 6

The World Health Organization (WHO) has recognized the
negative potential that the pandemic could have on society,
and early on highlighted an acute need for research intomental
health issues to understand how individuals may respond.7 For
many Americans, shelter-in-place orders, job furlough/loss,
and/or forced remote work created unique and unprecedented
circumstances not experienced in prior epidemics/pandemics,
and compounded by a 24-h social media and news cycle.
Research into the impact of previous pandemics on the general
public, patients, and healthcare workers has noted an impact

on worsening state anxiety (S-anxiety), increased psychiatric
morbidity, and other facets of mental health such as anger and
pessimism.8–14 However, the COVID-19 pandemic brings
unique circumstances of enhanced information dissemination
(including news) via social media, combined with politiciza-
tion of opinion and response, and variability in adherence
with/acceptance of recommendations that has not been previ-
ously experienced. A 2018 Pew Research Center study sug-
gests that 2/3 of US adults may at least occasionally get their
news from social media.15 The WHO has labeled this unique
set of circumstances an “infodemic,” referring to the “flood of
information regarding the COVID-19 pandemic,” coming
from the government, scientists, the media, social media/in-
ternet, and friends/family, where what is fact, opinion, or
credible is harder to discern as is the perception of what is
actual and perceived risk.16–18 As evidence for this potential
danger, a recent Russian COVID-related survey noted an
association between increased media consumption and higher
S-anxiety levels.19

To better understand the potential influence of these unique
factors on the pandemic, the purpose of our study was to
determine if there are any cross-sectional relationships be-
tween news media consumption and standardized survey-
based indicators of mental health status such as state/trait
anxiety, depression, and general health state utility among
the US population. As well, we sought to assess potential
attitudes towards pandemic responses and precautions at a
population level. We hypothesized that the SARS-CoV-2
pandemic and response has increased anxiety and depression,
andworsened generalized health utility, as measured through a
cross-sectional, nationally representative survey timed to co-
incide with the end of the initial shelter-in-place orders in most
states.

METHODS

Survey Items

In conjunction with Emerson College Polling, investigators
developed a 130-item ad hoc cross-sectional survey, adminis-
tered to adult participants ages 18–85 years in late April 2020
as part of an international effort to understand the psychosocial
impact of the COVID-19 pandemic on the general popula-
tion.20 Items consisted of questions about COVID-19, demo-
graphics, extent/duration of media viewership, medical co-
morbidities, and health status. Additionally, ad hoc questions
on a 9-point Likert scale (ascending level of agreement) que-
ried general pandemic attitudes towards preparedness, protec-
tive measures, infection/infection-control risk, COVID-19 dis-
ease impact, testing/treatment/vaccination attitudes, and em-
ployment. Lastly, 3 short-form standardized psychosocial
health indices were administered—the State-Trait Anxiety
Inventory (STAI, short form), Patient Health Questionnaire-4
(PHQ-4) depression/anxiety short scale, and the EQ-5D-3L
health utility index. Index psychometric properties are detailed
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in Table 1.21–29 To reduce survey fatigue and increase re-
sponse likelihood, the items were split into 7 overlapping 30-
item blocks for random administration to distinct samples.
Item generation and selection occurred in late March 2020.
The main outcomes included EQ-5D-3L visual analog score
(VAS), the PHQ-4 score, the STAI domain scores, and the
mean scores of the ad hoc questions. The survey items were
administered in English only.

Sampling Methodology

Participants were recruited for de-identified survey data col-
lection using a combined methodology of (a) landlines for
interactive voice response; (b) text message data collection
using Aristotle Inc.; and (c) online panels provided by Dynata
and AmazonMturk. Emerson College Polling was responsible
for conducting/administering the survey blocks. Data were
collected between April 25 and May 6, 2020. Electronic or
verbal-assisted informed consent was obtained for “opt-in”
participation. A set of 14 pre-specified demographic back-
ground questions for stratification purposes were administered
with each block and served as covariates (eTable 1). Question
blocks did not otherwise overlap. Each sample used a combi-
nation of probability and non-probability sampling methods,
and a Bayesian Credibility Interval (BCI) similar to a poll’s
margin of error (MOE) was calculated for each individual
block. Data were assigned probability weights using parame-
ters taken from 2018 American Community Survey estimates
of gender, age range, marital status, educational attainment,
and household income for Americans over the age of 18.
Integrated Public Use Microdata Series Estimates from the
US Census were also used for the number of children under
18 years of age per household, race, ethnicity and employment
status30. See eTable 2 for further details of the survey meth-
odology, including strata contact/response rate and MOE of
reporting. Inclusion criteria included age 18–85 years; and
owning either a landline, cellphone with texting capabilities,
or computer with available internet connection to access the
survey.

Data Analysis

Data were analyzed using Stata SE, version 15. Stata survey
mode was used with seven sampling stratum and probability
weights assigned with each strata obtaining a minimum subset
of 10% of the sample size to be weighted. There were no
missing data, given only complete responses were included in
the final data set. Data were analyzed for descriptive statistics
and measures of central tendency, with 95% confidence inter-
vals (95%CI) reported. Wald tests, Fisher exact text, Spear-
man correlation, and linear, logistic, and ordinal regression
with the margins post-estimation command were used for
inferential analysis. Regression models used the common
demographic items across all survey blocks as pre-specified
independent variables. Taylor linearized standard errors were
reported. p values of < 0.05 were considered statistically

significant for all analyses. The study was approved by the
Colorado Multiple Institution Review Board as exempt from
ongoing review.

RESULTS

A total of 4855 participants responded to the seven survey
blocks, for an average of 607 participants per block (range
523–706, eTable 1). Table 2 details the sample weighted
demographics. Among the respondents, 75% reported they
were in self-isolation and 76% that their faimily were in self
isolation (no significant association with any demographic
trend), and reported being outside of their homes a mean of
2.32 days (CI 2.35–3.31) in the week prior to survey response.
COVID-related news viewership was high, with 56.7%
checking for updates at least several times per day, and
84.4% at least once daily. The ordered log odds of checking
news more frequently was associated with older age (50–
59 years coef. 0.73, CI 0.21–1.25, p = 0.005; 60–69 years
coef. 0.78 CI 0.25–1.31, p = 0.004; and > 70 years 1.14, CI
0.56–1.7, p < 0.001) and male sex (coef. 0.37, CI 0.12–0.62,
p = 0.004) (model significance p < 0.001) but no other pre-
specified covariates.

Pandemic/Pandemic Response Effect on S-/T-
Anxiety and Depression

Mean S-anxiety score across all ages was significantly higher
than T-anxiety score (44.9 [CI 43.5–46.3] vs. 41.6 [CI 38.7–
44.5], p = 0.03). S-anxiety scores were higher in females than
males (46.3 [CI 44–48.8] vs. 43.4 [CI 42.1–44.8], p = 0.03;
NS for T-anxiety). S-anxiety scores were higher in the oldest
age tier (age > 70) vs. other age tiers (p = 0.01). All subpopu-
lations in the surveyed block for STAI had significantly higher
S-anxiety and T-anxiety scores than published age norms,
with mean differences ranging from 6 to 10 scale points
(p < 0.001).
In an adjusted multiple linear regression assessing predic-

tors of S-anxiety score (Table 3 A), S-anxiety score was
significantly lower for “more than once daily” and “once
daily” news viewing vs. more frequent viewing. However,
for T-anxiety (Table 3 B), while the effect of “no news
viewing” was noted, higher income (p = 0.004) and older
age (25–29 years and > 70 years, vs. 18–24 years) was asso-
ciated with significantly lower T-anxiety scores. No signifi-
cant effects were observed in either model for education or
geography. A dominance analysis (not shown) noted that
either S- or T-anxiety score was the predominant predictor
variable in the regression models for one another, respectively,
followed by news viewership and healthcare worker status
(state model), and savings followed by news viewership (trait
model). In hierarchical analyses of these models, for S-anxi-
ety, only adding news viewership, T-anxiety, and healthcare
worker status to the models offered significant improvement
(15.8%, 0.8%, and 0.9% variance explained). For T-anxiety,
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adding news viewership, state anxiety, age, gender, income,
and savings offered significant improvement (15.7%, 1%,
0.9%, 1.9%, 4.9% of variance explained; data not shown).
For depression, mean total PHQ score was 3.2 (CI 2.6–3.7),

with mean anxiety and depression domain scores each of 1.6
(CI 1.3–1.8), respectively, below the screening cutoff for
either clinical anxiety or depression. Total PHQ score and
either the individual anxiety or depression PHQ subdomain
scores were significantly associated with increased S- and T-
anxiety scores in univariate and adjusted models (eTable 3a–
d). No significant relationship was noted between news view-
ership and either total PHQ score or either PHQ sub-domains.

Pandemic/Pandemic Response Effect on
General Health State Utility

Mean EQ-5D-3L VAS score for the surveyed population was
71.4 (CI 67.4–75.5, std. error 2) and significantly lower than
the mean normative population total score (societal mean
score 80, std. error 0.1) and age-tier scores (Fig. 1a).27, 31 No
significant sex-based differences were noted. For the 5

dimensions measured in the EQ-5D-3L, 11.1% indicated is-
sues (e.g., level 2 or 3 response for the item on a 1–3 point
scale) with mobility, 7.2% with self-care, 16.1% with usual
activities, 44% with pain/discomfort, and 49.4% with anxiety/
depression issues. These were significantly different from
population norms for mobility (lower, 11% vs 18.5%,
p < 0.001), self-care (higher, 7.2% vs 3.2%, p < 0.001), and
anxiety (higher, 49.4% vs 23.2%, p < 0.001). In the same
demographic adjusted regression model used for STAI score,
EQ-5D-3L VAS score was bimodal and highest with either
hourly or no media viewing. VAS score was significantly
lower with lower media viewership (more than once daily,
daily, and more than once weekly vs. hourly, NS vs. weekly
and no viewing), and not associated with any other demo-
graphic predictor (Table 3 C, Fig. 1b).

Cognitive Attitudes Regarding the Pandemic/
Pandemic Response

Lastly, given the uniqueness of the pandemic response, we
queried (1) attitudes towards preparedness measures, (2)

Table 1 Mental Health Index Outcome Measures Assessed

Index Trait assessed Key features

State-Trait Anxiety Index, short
form (STAI)

State (S) anxiety—measures the intensity of
feelings in the moment, reflective of themes of
apprehension, tension, nervousness, worry, and
autonomic arousal. Trait (T) anxiety—measures
a more stable construct of general feelings of
anxiety proneness, such as calmness, confi-
dence, and security, less responsive to change.

A short form, validated in English measure to assess
anxiety. Items identifying anxiety are scored on an
ascending 1–4 scale, and items without anxiety on a 4–1
scale, with the score summed then multiplied by 20 and
divided by 6 to compare it to the state or trait parent form. A
score above 39–40 reflects clinically significant state anxiety
though this may be 54–55 in geriatric patients. Using item-
remainder correlations, the most highly correlated anxiety-
present and anxiety-absent items were combined, and
correlated with scores obtained using the full form of the
STAI. Correlation coefficients greater than 0.90 were
obtained using four and six items from the STAI.
Acceptable reliability and validity were obtained using six
items. The use of this six-item short form produced scores
similar to those obtained using the full form. The short form
is sensitive to fluctuations in state anxiety. When compared
with the full form of the STAI, the six-item version offers a
briefer and equally acceptable scale for subjects while
maintaining results that are comparable to those obtained
using the full form of the STAI.22–25

Patient Health Questionnare-4
(PHQ-4)

Anxiety and depression A 4-item ultra-short depression/anxiety scale with items
drawn from the generalized anxiety disorder-7 and Patient
Health Questionnaire-8 scales. This has been validated and
shown to have 2 factors, as well as strong concurrent
validity with other self-report anxiety/depression scales.
Items responses exist as 4-point Likert scales (0–3 range) of
duration of a particular symptom, with higher score
indicating more persistence of symptoms. There are 2
questions each for anxiety and depression that constitute the
respective domains.21

EQ-5D-3L Health Utility Index
(EQ-5D-3L)

Health state utility, preference-based quality of
life

A well-utilized, well-characterized, and well-validated
health utility measure used internationally. This tool used 5
items and 3 levels (“3L”) to measure mobility, self-care,
usual activities, pain, and anxiety as well as a Visual Analog
Scale (VAS) to measure self-perception of health. From the
5 items, 234 combinations of health states are possible. Each
item response includes one of 3 choices, scored 1–3, to
create a unique 5-digit score for a person’s health state. The
VAS is scored from 0 to 100 as a 2 digit integer, with higher
scores indicting better health. Standardized value sets exist
to convert scores to a summary index, and exist for multiple
countries.26–29, 31 Permissions were obtained from the
EuroQoL Research Foundation to use the index in the
context of this study.
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agreement with pandemic response measures, and (3) self-
perceived infection and infection-control risk from a series of
ad hoc exploratory items (Fig. 2, panels a–c). Most respon-
dents indicated low to moderate agreement that they would
contract COVID-19, and moderate agreement that infection
would be symptomatic or severe. Using the same demographic
adjusted model (R2 = 0.52, F = 22.5, p < 0.001) for STAI and
EQ-5D-3L (eTable 4), increasing level of agreement that one
would become infected was significantly (positively)

associated with agreement that infection would be symptom-
atic, that community members were affected, and with increas-
ing level of education, but negatively associated with increas-
ing income tier. Use of masks or gloves as protective measures
for self or others was unrelated to underlying perception of
infection risk.
Among those sampled, 55% (n = 694 weighted respon-

dents) reported they believed a vaccine would be available
within a year, with 65.7% affirming they desired SARS-CoV-
2 vaccination for themselves, and 70.1% for their child. Only
28% of the sample desired testing if they were asymptomatic,
and only 54% desired testing after the pandemic ended to see
if they had been infected, which was significantly correlated
(rho = 0.51, p < 0.001). There were no significant relationships
with either testing or vaccination attitudes in regression
models using the aforementioned demographic predictors.

DISCUSSION

This survey has attempted to measure aspects of the baseline
psychological impact of the pandemic among the US popula-
tion. We are not aware of any prior US study of associations
among anxiety, health state utility, and media viewership.
Understanding the relationship between psychological factors
and behaviors in global pandemics is key to the development
of disease mitigation actions. Beyond the aforementioned
Russian sister publication,19 we note only a handful of similar
(though distinct) studies from Asia and from Germany explor-
ing COVID-related psychological trends.32, 33

Compared to normative baselines, age-adjusted S-anxiety
and T-anxiety was higher (worse) and health utility scores
were lower when measured 6 weeks into the pandemic. We
found that S-anxiety scores were elevated vs. T-anxiety, an-
other indicator of an acute effect. State anxiety describes the
psychological and physiological transient reactions directly
related to adverse situations at a specific time, whereas trait
anxiety refers to a trait of personality that is to the individual
differences in the tendency to become anxious. Thus, the
higher the trait anxiety, the higher the state anxiety in situa-
tions of threat.25, 34 Whether or not people who differ in T-
anxiety will show corresponding differences in S-anxiety de-
pends on the extent to which they perceive a situation as
psychologically dangerous or threatening. Individuals with
high T-anxiety tend to interpret a wider range of situations as
dangerous/threatening, particularly in situations that involve
interpersonal relationships, which is central to the COVID-19
psychosocial experience.22 Not all persons with elevated T-
anxiety and S-anxiety scores manifest a diagnosed anxiety
disorder—PHQ-4 scores for anxiety and depression did not
reach the clinical threshold for screening that indicates con-
cern. Our regression models noted that the highest S-anxiety
scores were associated with the highest media viewership
levels and were lower with decreasing viewership. This may
reflect the “infodemic” in lateMarch 2020.35, 36 However, this

Table 2 Sample Weighted Demographics

Demographic
trend

Percent Weighted
count
(n = 4846)

Linearized
standard
error

95% CI

Age (year)
18–24 12.1% 587.4 2.95% 7.73–19.47%
25–29 9.2% 446.6 2.07% 5.91–14.19%
30–39 17.2% 835 2.61% 12.46–22.74%
40–49 16.1% 781.5 3.14% 11.27–23.68%
50–59 16.7% 809.6 3.16% 11.72–24.18%
60–69 15% 727.2 3.1% 9.55–21.84%
70+ 13.6% 659 3% 8.17–20.09%

Marital status
Single 43.5% 2109 4.11% 34.29–50.28%
Married 35.4% 1716 4.02% 28.32–43.97%
In a civil

partnership
4.2% 205.2 1.32% 3.47–8.81%

Divorced 10.3% 501.9 2.50% 6.62–16.62%
Widowed 4.6% 226.1 1.49% 2.33–8.50%
Other 1.8% 88.38 1.01% 0.38–5.52%

Educational status
High school 45.8% 2225 4.25% 37.62–54.16%
Some college 23.5% 1160 2.78% 18.48–29.36%
Bachelor’s degree 19.2% 917.6 2.95% 14.08–25.67%
Post-baccalaureate 11.5% 543.7 2.34% 7.67–16.98%

Gender
Male 48.1% 2330 1.73% 44.70–51.47%
Female 50.2% 2431 1.73% 46.76–53.55%
Non-binary 0.6% 30.12 0.19% 0.35–1.11%
Prefer to not

disclose
1.1% 55.36 0.31% 0.67–1.95%

Income
< $20,000 13.2% 708.1 2.24% 9.39–18.26%
$20,000–$74,999 41.4% 2156 4.04% 33.78–49.51%
$75,000–$149,000 27.8% 1507 3.61% 21.31–35.40%
$ > 150,000 16.4% 442.8 3.72% 10.32–25.04%
Refused to answer 1.2% 31.77 0.95% 0.24–5.59%

Region
South 38.6% 1844 3.97% 31.21–46.66%
West 23.8% 1154 3.79% 17.20–32.03%
Midwest 20.6% 1017 3.15% 15.16–27.52%
Northeast 16.8% 831.3 3.13% 11.57–23.93%

Race
White 59.6% 523.1 4.19% 51.21–67.53%
Hispanic 18.1% 155.4 3.60% 12.06–26.26%
Black 13.1% 114.4 3.18% 7.97–20.65%
Asian 5.9% 50.93 1.76% 3.29–10.49%
American Indian 1.2% 10.67 0.55% 0.52–2.94%
Multiple 1.2% 14.19 0.95% 0.29–5.39%
Other 0.7% 6.56 0.43% 0.25–2.27%

Town size
Urban 29.6% 1401 3.41% 23.33–36.68%
Suburban 56.2% 2407 3.92% 48.37–63.66%
Rural 14.3% 1038 2.22% 10.44–19.19%

Healthcare worker
Yes 15.3% 645.2 3.28% 9.77–22.77%
No 84.8% 4201 3.28% 77.23–90.23%

Savings
Yes 63.3% 3103 4.17% 54.83–71.05%
No 24.2% 1410 3.60% 17.85–31.94%
Refused to answer 12.5% 332.9 3.32% 7.28–20.58%
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study was not designed to infer any causality, but rather
describe exploratory relationships.
Similarly, mean and age-tier EQ-5D-3L VAS health utility

score were significantly lower than population norms. With
the exception of the oldest age tiers (2.3%), the absolute mean
differences were 15.3–19.4% lower than normative data,
reflecting a potentially significant health detriment. This trans-
lates to a trade-off of ~ 3 years of life in a 20-year time horizon,
or 54 days of life in a single year vs. baseline norms. However,
while it is difficult to determine the clinical significance, given
no knownminimal important difference (MID) index value for
a pandemic context (MID is disease and population specific),

for contextual comparison of these aforementioned differ-
ences, the EQ-5D-3L VAS MID in cancer is 7%.37 Interest-
ingly, health utility had a novel relationship with media view-
ership compared to S-anxiety—the highest and lowest view-
ership levels were associated with the highest health utility
scores. The reasons for this are not entirely understood, but
may be due to an unmeasured variable, or suggest possible
subgroups with heterogeneity of media influence. This re-
quires future study. From a theoretical perspective, it is im-
portant to note that both minimized and exaggerated percep-
tions of risk can potentially undermine the adoption of protec-
tive health behaviors.38
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Figure 1 EQ-5D-3L Visual Analogue Score assessed during the COVID-19 pandemic. Panel a denotes EQ-5D-VAS assessed during the
pandemic compared to normative trend by age tier. Asterisks indicate values significantly lower (worse) VAS than normative data (p < 0.001).
Panel b denotes a bimodal relationship between quantity of time per week spent viewing news stories regarding COVID-19 and the predicted
EQ-5D-VAS value. Asterisks indicate values significantly lower (e.g., worse) VAS than baseline (p < 0.05) associated with viewing news multiple

times a day, daily, and multiple times a week vs. hourly viewing.

1333Greenhawt et al.: Media Influence on Anxiety, Health Utility, and Health BeliefsJGIM



B

A

C

Figure 2 Respondent reported health beliefs and attitudes regarding the pandemic and pandemic response. Panels a, b, and c denote reported
COVID-19-related health beliefs and attitudes, assessed on a 9-point Likert scale of increasing level of agreement with the statement. Panel a
denotes general trends related to preparation with respect to goods/services, panel b trends with respect to COVID infection/infection risk, and

panel c trends with respect to the governmental response.
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Importantly, only 2/3 of those surveyed would take a
SARS-CoV-2 vaccine, and just slightly more than half of the
sample was interested in undergoing testing to determine
evidence of past infection. There are minimal data regarding
pandemic vaccine and testing attitudes, though acceptance of
an available vaccine and willingness to undergo testing and/or
contact tracing are important steps to a successfully societal
response to the pandemic.39 Implementation science empha-
sizes the benefits of a multidisciplinary perspective and the use
of real-world data, and such an approach may boost vaccine
acceptability, given achieving herd immunity may be chal-
lenging if only 66% of the population is willing to be vacci-
nated.40–42 Mean levels of feeling informed about the pan-
demic, prevention measures, and healthcare guidance were
high, though agreement with the extent of national or local
preparedness was moderate, and trust in the federal govern-
mental response still lower. However, there was low agree-
ment that local/national measures taken to stem infection
spread were excessive. Self-perception that one would become
infected was positively associated with education and nega-
tively associated with income. Concern regarding becoming
infected was associated with concerns for symptomatic and
potentially severe infection. However, because of the block
design, health utility and STAI were not asked in association
with concerns for infection, requiring additional study to de-
termine if these variables are associated.
This study has several limitations. First, survey data has

potential issues of information validity, responder truthful-
ness, and selection and reporting bias. Use of weighted, na-
tionally representative data collected using multi-stage sam-
pling method helps mitigate these risks. Second, these data are
cross-sectional, and assessed at the end of a period in the
pandemic when most Americans were sheltering in place.
We were unable to track the longitudinal evolution of these
trends during any phase of the pandemic or response. Third, a
block design with random selection was used, meaning that
not all items were assessed together or by all participants,
which limits some of the associations that can be made. We
accepted this trade-off to be able to ask a wider range of
questions across a nationally representative panel. Fourth,
several questions, in particular those regarding health beliefs
and precautions, were ad hoc, and we did not ask respondents
to elaborate on their sources of information. Fifth, there are
few established hypotheses for US behavioral trends in a
pandemic, given a unique, highly politicized situation in a
social media–influenced environment. This limited the survey
as cross-sectional, exploratory in nature, and explains why
certain potential trends were not asked together but rather
focused primarily on anxiety, depression, and health
utility—areas where evidence suggested susceptibility from
health-related events. Therefore, we did not attempt to deter-
mine or infer causality and instead explored potential associ-
ations to better inform future potential pandemic situations.
Additional research is warranted to determine if the S-anxiety
and health utility trends are associated with the pandemic

attitudes, assess stability of the findings as the pandemic
progresses, and explore causality. Sixth, and lastly, the survey
was only administered in English, and thus the findings may
not be representative of non-English-speaking US
populations.
This nationally representative survey of the US population

indicates that there may be S-anxiety and generic health utility
detriments related to the COVID-19 pandemic compared to
normative data, indicative of pandemic-related acute health
detriment, and possibly driven by media viewership, reinforc-
ing the concept of the “infodemic.” Furthermore, interest in
SARS-CoV-2 vaccination is potentially low—a worrisome
trend for establishing future herd immunity. These data may
help to better frame the potential for psychosocial detriment in
response to similar events, including future waves of this
pandemic, and the health utility data in particular may help
to better valuate the detriment that could be experienced by
individuals, and create opportunities to help mitigate any
detrimental effects (such as S-anxiety) of a global news cycle
regarding such events. Research evaluating the direct and the
indirect longer term effects on mental health is needed to
improve healthcare planning and for preventive measures
during potential subsequent pandemics. Research on the im-
pact of SARS-CoV-1 epidemic in the general public found
that those impacted (e.g., by quarantine) had psychiatric symp-
toms months after control of the epidemic.14 This may suggest
long-term effects after SARS-CoV-2 also must be expected.
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