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Abstract: 45 
Background:  The psychological effects from the COVID-19 pandemic and response are poorly 46 
understood. 47 
   48 
Objective: To understand the effects of the pandemic and response on anxiety and health utility 49 
in a nationally representative sample of US adults   50 
 51 
Design: A de-identified, cross-sectional survey was administered at the end of April 2020. 52 
Probability weights were assigned using estimates from the 2018 American Community Survey 53 
and Integrated Public Use Microdata Series Estimates.  54 
 55 
Participants: US adults 18-85 years of age with landline, texting-enabled cellphone, or internet 56 
access  57 
 58 
Intervention:  7 split-half survey blocks of 30 questions, assessing demographics, COVID-19-59 
related health attitudes, and standardized measures of generalized self-efficacy, anxiety, 60 
depression, personality, and generic health utility  61 
 62 
Main Measures:  State/Trait anxiety scores, EQ-5D-3L Visual Analog Scale (VAS) score, and 63 
demographic predictors of these scores.  64 
 65 
Key Results: Among 4,855 respondents, 56.7% checked COVID-19-related news several times 66 
daily, and 84.4% once daily. Only 65.7% desired SARS-CoV-2 vaccination for themselves, and 67 
70.1% for their child.  Mean state anxiety (S-anxiety) score was significantly higher than mean 68 
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 69 
both scores significantly higher than previously published norms. In an adjusted regression 70 
model, less frequent news viewing was associated with significantly lower S-anxiety score. 71 
Mean EQ-5D-3L VAS score for the population was significantly lower vs. established US 72 
normative data (71.4 CI 67.4-75.5, std. error 2 vs. societal mean 80, std error 0.1; p<0.001).  EQ-73 
5D-3L VAS score was bimodal (highest with hourly and no viewing) and significantly reduced 74 
with less media viewership in an adjusted model.   75 
 76 
Conclusions: Among a nationally representative sample, there were higher S-anxiety and lower 77 
EQ-5D-3L VAS scores compared to non-pandemic normative data, indicative of a potential 78 
detrimental acute effect of the pandemic.  More frequent daily media viewership was 79 
significantly associated with higher S-anxiety but also predictive of higher health utility, as 80 
measured by EQ-5D-3L VAS scores. 81 
 82 
 83 
 84 
 85 
 86 

https://usa.abacus.ipums.org/#/tabulator/
https://usa.abacus.ipums.org/#/tabulator/
https://usa.abacus.ipums.org/#/tabulator/
https://usa.abacus.ipums.org/#/tabulator/
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Key Points: 87 
Question:  Do we fully understand the potential health attitudes towards and psychological 88 
effects of the actions taken in the spring of 2020 to help deter the spread of the SARS-CoV-2 89 
virus and COVID-19 disease? 90 
 91 
Findings:  State anxiety and health utility, assessed just prior to when shelter-in-place orders 92 
began to lift in most states, were lower than previously established population norms, and 93 
associated with the degree of news viewership.  As well, less than 2/3 of adults indicated they 94 
would desire COVID-19 vaccination. 95 
 96 
Meaning:  The SARS-CoV-2 pandemic and subsequent response may have had acute, 97 
detrimental effects on both state anxiety and health utility, influenced by news viewership.  Low 98 
desire for vaccines among adults could deter efforts to build herd immunity. 99 
 100 
Tweet:  The COVID-19 pandemic and response by most states may have had negative effects on 101 
short-term anxiety and feelings of one’s present state of good health.  As well, only 2/3 of adults 102 
indicated they would desire COVID-19 vaccination. 103 
 104 
 105 
 106 
 107 
 108 
 109 
 110 
 111 
 112 
 113 
 114 
 115 
 116 
 117 
 118 
 119 
 120 
 121 
 122 
 123 
 124 
 125 
 126 
 127 
 128 
 129 
 130 
 131 
 132 
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Introduction: 133 
In late 2019, the SARS-CoV-2 virus and resulting COVID-19 disease emerged as a pandemic 134 
threat, spreading from  China across Asia, Europe, North America, and South America over the 135 
first few months of 2020.1,2  By early November 2020, worldwide cases have exceeded 136 
47,900,000 and COVID-19 related fatalities have surpassed 1,200,000, including 9,400,000 137 
cases and 230,000 fatalities to date in the US.3  By late March 2020, the majority of the US was 138 
under state/local “shelter in place” orders to limit further viral spread among individuals, and 139 
reduce potential capacity overload within healthcare systems. Many businesses and services also 140 
temporarily shut down or reduced capacity.  This response was not unique to the United States.4  141 
This pandemic has become a major defining event of 2020, and possibly a major international 142 
historical event. Even in late 2020, 8-10 months after the pandemic emerged, many countries 143 
continue to struggle to implement public health measures to contain and mitigate viral spread, 144 
and are again considering shelter-in-place orders, closing/reducing capacity of businesses 145 
including medical practices, and continued physical distancing measures and mandates for 146 
wearing masks in public.4 A large portion of the US population has experienced some degree of 147 
prolonged home confinement (except for essential functions), followed by relaxation of those 148 
standards, and cycles where such options re-emerge for consideration based on community case 149 
rates.  As a result, these circumstances could be associated with significant potential 150 
psychosocial stress, and “pandemic fatigue” among the public.5,6 151 
 152 
The World Health Organization (WHO) has recognized the negative potential that the pandemic 153 
could have on society, and early on highlighted an acute need for research into mental health 154 
issues to understand how individuals may respond.7  For many Americans, shelter-in-place 155 
orders, job furlough/loss, and/or forced remote work created unique and unprecedented 156 
circumstances not experienced in prior epidemics/pandemics, and compounded by a 24 hour 157 
social media and news cycle. Research into the impact of previous pandemics on the general 158 
public, patients, and healthcare workers has noted an impact on worsening state anxiety (S-159 
anxiety) and other facets of mental health.8-12 However, the COVID-19 pandemic brings unique 160 
circumstances of enhanced information dissemination (including news) via social media, 161 
combined with politicization of opinion and response, and variability in adherence 162 
with/acceptance of recommendations that has not been previously experienced.  A 2018 Pew 163 
Research Center study suggests that 2/3 of US adults may at least occasionally get their news 164 
from social media.13  The WHO has labeled this unique set of circumstances an “infodemic”, 165 
referring to the “flood of information regarding the COVID-19 pandemic”, coming from the 166 
government, scientists, the media, social media/internet, and friends/family, where fact vs. 167 
opinion is harder to discern, as is credibility of the information source.14  As evidence for this 168 
potential danger, a recent Russian COVID-related survey noted an association between increased 169 
media consumption and higher S-anxiety levels.15   170 
To better understand the potential influence of these unique factors on the pandemic, the purpose 171 
of our study was to determine if there are any cross-sectional relationships between news media 172 
consumption and standardized survey-based indicators of mental health status such as state/trait 173 
anxiety, depression, and general health state utility among the US population.  As well, we 174 
sought to assess potential attitudes towards pandemic responses and precautions at a population 175 
level. We hypothesized that the SARS-CoV-2 pandemic and response has increased anxiety  and 176 
depression, and worsened generalized health utility, as measured through a cross-sectional, 177 
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nationally representative survey timed to coincide with the end of the shelter-in-place orders in 178 
most states.  179 
 180 
Methods: 181 
Survey Items: 182 
In conjunction with Emerson College Polling, investigators developed a 130 item ad-hoc cross-183 
sectional survey, administered to adult participants ages 18-85 years in late April 2020 as part of 184 
an international effort to understand the psychosocial impact of the COVID-19 pandemic on the 185 
general population.16  Items consisted of questions about COVID-19, demographics, 186 
extent/duration of media viewership, medical comorbidities, and health status. Additionally, ad-187 
hoc questions on a 9 point Likert scale (ascending level of agreement) queried general pandemic 188 
attitudes towards preparedness, protective measures, infection/infection-control risk, COVID-19 189 
disease impact, testing/treatment/vaccination attitudes, and employment.   Lastly, 3 short-form 190 
standardized psychosocial health indices were administered--the State-Trait Anxiety Inventory 191 
(STAI, short form), Patient Health Questionnaire-4 (PHQ-4) depression/anxiety short scale, and 192 
the EQ-5D-3L health utility index.  Index psychometric properties are detailed in Table 1.17-25 193 
To reduce survey fatigue and increase response likelihood, the items were split into 7 194 
overlapping 30-item blocks for random administration to distinct samples. Item generation and 195 
selection occurred in late March 2020.  The main outcomes included EQ-5D-3L visual analog 196 
score (VAS), the PHQ-4 score, the STAI domain scores, and the mean scores of the ad-hoc 197 
questions.  The survey items were administered in English only. 198 
 199 
Sampling Methodology: 200 
Participants were recruited for de-identified survey data collection using a combined 201 
methodology of a) landlines for interactive voice response; b) text message data collection using 202 
Aristotle Inc.; and c) online panels provided by Dynata and Amazon Mturk. Emerson College 203 
Polling was responsible for conducting/administering the survey blocks.  Data were collected 204 
between April 25 and May 6, 2020.  Electronic or verbal-assisted informed consent was obtained 205 
for “opt-in” participation.  A set of 14 pre-specified demographic background questions for 206 
stratification purposes were administered with each block and served as covariates (eTable 1).  207 
Question blocks did not otherwise overlap.  Each sample used a combination of probability and 208 
non-probability sampling methods, and a Bayesian Credibility Interval (BCI) similar to a poll’s 209 
margin of error (MOE) was calculated for each individual block.  Data were assigned probability 210 
weighs using parameters taken from 2018 American Community Survey estimates of gender, age 211 
range, marital status, educational attainment and household income for Americans over the age 212 
of 18. Integrated Public Use Microdata Series Estimates from the US Census were also used for 213 
the number of children under 18 years of age per household, race, ethnicity and employment 214 
status26. See eTable 2 for further details of the survey methodology, including strata 215 
contact/response rate and MOE of reporting.  Inclusion criteria included age 18-85 years; and 216 
owning either a landline, cellphone with texting capabilities, or computer with available internet 217 
connection to access the survey.   218 
 219 
Data Analysis: 220 
Data were analyzed using Stata SE, version 15. Stata survey mode was used with 7 sampling 221 
stratum and probability weights assigned with each strata obtaining a minimum subset of 10% of 222 
the sample size to be weighted.  There were no missing data, given only complete responses 223 

https://data.census.gov/cedsci/table?q=age%20range&tid=ACSST1Y2018.S0101&t=Age%20and%20Sex
https://data.census.gov/cedsci/table?q=age%20range&tid=ACSST1Y2018.S0101&t=Age%20and%20Sex
https://data.census.gov/cedsci/table?q=marital%20status&hidePreview=false&tid=ACSST1Y2018.S1201&t=Marital%20Status%20and%20Marital%20History&vintage=2018
https://data.census.gov/cedsci/table?q=education&tid=ACSST1Y2018.S1501&t=Education
https://data.census.gov/cedsci/table?q=combined%20income&tid=ACSST1Y2018.S1901&t=Income%20%28Households,%20Families,%20Individuals%29
https://data.census.gov/cedsci/table?q=combined%20income&tid=ACSST1Y2018.S1901&t=Income%20%28Households,%20Families,%20Individuals%29
https://usa.abacus.ipums.org/#/tabulator/
https://usa.abacus.ipums.org/#/tabulator/
https://usa.abacus.ipums.org/#/tabulator/
https://usa.abacus.ipums.org/#/tabulator/
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were included in the final data set.  Data were analyzed for descriptive statistics and measures of 224 
central tendency, with 95% confidence intervals (95%CI) reported.  Wald tests, Fisher exact text, 225 
Spearman correlation, and linear, logistic and ordinal regression with the margins post-226 
estimation command were used for inferential analysis. Regression models used the common 227 
demographic items across all survey blocks as pre-specified independent variables. Taylor 228 
linearized standard errors were reported. P values of <0.05 were considered statistically 229 
significant for all analyses. The study was approved by the Colorado Multiple Institution Review 230 
Board as exempt from ongoing review. 231 
 232 
Results:   233 
A total of 4,855 participants responded to the 7 survey blocks, for an average of 607 participants 234 
per block (range 523-706, eTable 1). Table 1 details the sample weighted demographics. Among 235 
respondents, 75% reported that they and 76% their family were in self-isolation (no significant 236 
association with any demographic trend), and reported being outside of their homes a mean of 237 
2.32 days (CI 2.35-3.31) in the week prior to survey response. COVID-related news viewership 238 
was high, with 56.7% checking for updates at least several times per day, and 84.4% at least 239 
once daily. The ordered log odds of checking news more frequently was associated with older 240 
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, 241 
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, 242 
p=0.004) (model significance p<0.001) but no other pre-specified covariates.   243 
 244 
Pandemic/Pandemic Response Effect on S-/T-Anxiety and Depression 245 
Mean S-anxiety score across all ages was significantly higher than T-anxiety score (44.9 [CI 246 
43.5-46.3] vs. 41.6 [CI 38.7-44.5], p=0.03). S-anxiety scores were higher in females than males 247 
(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 248 
higher in the oldest age tier (age >70) vs. other age tiers (p=0.01). All subpopulations in the 249 
surveyed block for STAI had significantly higher S-anxiety and T-anxiety scores than published 250 
age norms, with mean differences ranging from 6-10 scale points (p<0.001).  251 
 252 
In an adjusted multiple linear regression assessing predictors of S-anxiety score (table 3a), S-253 
anxiety score was significantly lower for “more than once daily” and “once daily” news viewing 254 
vs. less frequent viewing. However, for T-anxiety (table 3b), while the effect of “no news 255 
viewing” was noted, higher income (p=0.004) and older age (25-29 years and >70 years, vs. 18-256 
24 years) was associated with significantly lower T-anxiety scores.   No significant effects were 257 
observed in either model for education or geography. A dominance analysis (not shown) noted 258 
that either S- or T-anxiety score was the predominant predictor variable in the regression models 259 
for one another, respectively, followed by news viewership and healthcare worker status (state 260 
model); and savings followed by news viewership (trait model).  In hierarchical analyses of these 261 
models, for S-anxiety, only adding news viewership, T-anxiety, and healthcare worker status to 262 
the models offered significant improvement (15.8%, 0.8%, and 0.9% variance explained). For T-263 
anxiety, adding news viewership, state anxiety, age, gender, income, and savings offered 264 
significant improvement (15.7%, 1%, 0.9%, 1.9%, 4.9% of variance explained; data not shown).   265 
 266 
For depression, mean total PHQ score was 3.2 (CI 2.6-3.7), with mean anxiety and depression 267 
domain scores each of 1.6 (CI 1.3-1.8) respectively, below the screening cut-off for either 268 
clinical anxiety or depression. Total PHQ score and either the individual anxiety or depression 269 
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PHQ subdomain scores were significantly associated with increased S- and T-anxiety scores in 270 
univariate and adjusted models (eTable 3a-d). No significant relationship was noted between 271 
news viewership and either total PHQ score or either PHQ sub-domains. 272 
 273 
Pandemic/Pandemic Response Effect on General Health State Utility 274 
Mean EQ-5D-3L VAS score for the surveyed population was 71.4 (CI 67.4-75.5, std. error 2) 275 
and significantly lower than the mean normative population total score (societal mean score 80, 276 
std error 0.1) and age-tier scores (figure 1a)23,27. No significant sex based differences were 277 
noted.  For the 5 dimensions measured in the EQ-5D-3L, 11.1% indicated issues (e.g., level 2 or 278 
3 response for the item on a 1-3 point scale) with mobility, 7.2% with self-care, 16.1% with 279 
usual activities, 44% with pain/discomfort, and 49.4% with anxiety/depression issues.  These 280 
were significantly different from population norms for mobility (lower, 11% vs 18.5%, p<0.001), 281 
self-care (higher, 7.2% vs 3.2%, p<0.001) and anxiety (higher, 49.4% vs 23.2%, p<0.001).  In 282 
the same demographic adjusted regression model used for STAI score, EQ-5D-3L VAS score 283 
was bimodal and highest with either hourly or no media viewing.  VAS score was significantly 284 
lower with lower media viewership (more than once daily, daily, and more than once weekly vs. 285 
hourly, NS vs. weekly and no viewing), and not associated with any other demographic predictor 286 
(Table 3c, figure 1b). 287 
 288 
Cognitive Attitudes Regarding the Pandemic/Pandemic Response  289 
Lastly, given the uniqueness of the pandemic response, we queried 1) attitudes towards 290 
preparedness measures, 2) agreement with pandemic response measures, and 3) self-perceived 291 
infection and infection-control risk from a series of ad-hoc exploratory items (figure 2, panel a-292 
c). Most respondents indicated low to moderate agreement that they would contract COVID-19, 293 
and moderate agreement that infection would be symptomatic or severe. Using the same 294 
demographic adjusted model (R2 =0.52, F=22.5, p<0.001) for STAI and EQ-5D-3L (eTable 4), 295 
increasing level of agreement that one would become infected was significantly (positively) 296 
associated with agreement that infection would be symptomatic, that community members were  297 
affected, and with increasing level of education, but negatively associated with increasing 298 
income tier. Use of masks or gloves as protective measures for self or others was unrelated to 299 
underlying perception of infection risk.  300 
 301 
Of particular interest, among those sampled, 55% (n=694 weighted respondents) reported they 302 
believed a vaccine would be available within a year, with 65.7% affirming they desired SARS-303 
CoV-2 vaccination for themselves, and 70.1% for their child. Only 28% of the sample desired 304 
testing if they were asymptomatic, and only 54% desired testing after the pandemic ended to see 305 
if they had been infected, which was significantly correlated (rho=0.51, p<0.001). There were no 306 
significant relationships with either testing or vaccination attitudes in regression models using 307 
the aforementioned demographic predictors.           308 
 309 
Discussion: 310 
This survey has attempted to measure aspects of the baseline psychological impact of the 311 
pandemic among the US population. We are not aware of any prior US study of associations 312 
among anxiety, health state utility, and media viewership. Understanding the relationship 313 
between psychological factors and behaviors in global pandemics is key to the development of 314 
disease mitigation actions. Beyond the aforementioned Russian sister publication,15 we are aware 315 
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of only a handful of similar (though distinct) studies from Asia and from Germany exploring 316 
COVID-related psychological trends.28,29 317 
 318 
Compared to normative baselines, age-adjusted S-anxiety and T-anxiety was higher (worse) and 319 
health utility scores were lower when measured 6 weeks into the pandemic. We found that S-320 
anxiety scores were elevated vs. T-anxiety, another indicator of an acute effect. T-Anxiety 321 
implies differences between individuals to respond to stressful situations with varying amounts 322 
of S-Anxiety (which measures the intensity of feelings in the moment, reflective of themes of 323 
apprehension, tension, nervousness, worry, and autonomic arousal).21  Whether or not people 324 
who differ in T-anxiety will show corresponding differences in S-anxiety depends on the extent 325 
to which they perceive a situation as psychologically dangerous or threatening.  Individuals with 326 
high T-anxiety tend to interpret a wider range of situations as dangerous/threatening, particularly 327 
in situations that involve interpersonal relationships, which is central to the COVID-19 328 
psychosocial experience.18  Not all persons with elevated T-anxiety and S-anxiety scores 329 
manifest a diagnosed anxiety disorder--PHQ-4 scores for anxiety and depression did not reach 330 
the clinical threshold for diagnosis. Our regression models noted that the highest S-anxiety 331 
scores were associated with the highest media viewership levels and were lower with decreasing 332 
viewership. This may reflect the “infodemic” in late March, 2020.30,31 However, this study was 333 
not designed to infer any causality, but rather describe exploratory relationships. 334 
 335 
Similarly, mean and age-tier EQ-5D-3L VAS health utility score were significantly lower than 336 
population norms. With the exception of the oldest age tiers (2.3%), the absolute mean 337 
differences were 15.3%-19.4% lower than normative data, reflecting a potentially significant 338 
health detriment. This translates to a trade-off of ~3 years of life in a 20-year time horizon, or 54 339 
days of life in a single year vs. baseline norms. However, while it is difficult to determine the 340 
clinical significance, given no known minimal important difference (MID) index value for a 341 
pandemic context (MID is disease and population specific), for contextual comparison of these 342 
aforementioned differences, the EQ-5D-3L VAS MID in cancer is 7%.32  Interestingly, health 343 
utility had an opposite relationship with media viewership compared to S-anxiety—the highest 344 
and lowest viewership levels were associated with the highest health utility scores.  The reasons 345 
for this are not entirely understood, but may be due to an unmeasured variable, or suggests 346 
possible subgroups with heterogeneity of media influence.  This requires future study.  From a 347 
theoretical perspective, it is important to note that both downplayed and exaggerated perceptions 348 
of risk can potentially undermine the adoption of protective health behaviors (Leppin and Aro 349 
2009). 350 
 351 
Importantly, only 2/3 of those surveyed would take a SARS-CoV-2 vaccine, and just slightly 352 
more than half of the sample was interested in undergoing testing to determine evidence of past 353 
infection. There are minimal data regarding pandemic vaccine and testing attitudes, though 354 
acceptance of an available vaccine willingness to undergo testing and/or contact tracing are 355 
important steps to a successfully societal response to the pandemic.33  Furthermore, achieving 356 
herd immunity may be challenging with 66% vaccination rates.34,35  Mean levels of feeling 357 
informed about the pandemic, prevention measures, and healthcare guidance were high, though 358 
agreement with the extent of national or local preparedness was moderate, and trust in the federal 359 
governmental response still lower.  However, there was low agreement that local/national 360 
measures taken to stem infection spread were excessive. Self-perception that one would become 361 
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infected was positively associated with education and negatively associated with income. 362 
Concern regarding becoming infected was associated with concerns for symptomatic and 363 
potentially severe infection.  However, because of the block design, health utility and state/trait 364 
anxiety were not asked in association with concerns for infection, and additional study is needed 365 
to determine if these variables are associated.   366 
 367 
This study has several limitations.  First, survey data has potential issues of information validity, 368 
responder truthfulness, and selection and reporting bias. Use of weighted, nationally 369 
representative data collected using multi-stage sampling method helps mitigate these risks. 370 
Second, these data are cross-sectional, and assessed at the end of a period in the pandemic when 371 
most Americans were sheltering in place. We were unable to track the longitudinal evolution of 372 
these trends during any phase of the pandemic or response.  Third, a block design with random 373 
selection was used, meaning that not all items were assessed together or by all participants, 374 
which limits some of the associations that can be made. We accepted this trade-off to be able to 375 
ask a wider range of questions across a nationally representative panel.  Fourth, several 376 
questions, in particular those regarding health beliefs and precautions, were ad hoc, and we did 377 
not ask respondents to elaborate on their sources of information. Fifth, there are few established 378 
hypotheses for US behavioral trends in a pandemic, given a unique, highly politicized situation 379 
in a social media-influenced environment. This limited the survey as cross-sectional, exploratory 380 
in nature, and explains why certain potential trends were not asked together and  focused 381 
primarily on anxiety, depression and health utility--areas where evidence suggested susceptibility 382 
from health-related events.  Therefore we did not attempt to determine or infer causality and 383 
instead explored  potential associations to better inform future potential pandemic situations.  384 
Additional research is warranted to determine if the S-anxiety and health utility trends are 385 
associated with the pandemic attitudes, assess stability of the findings as the pandemic 386 
progresses, and explore causality.  Sixth, and lastly, the survey was only administered in English, 387 
and thus the findings may not be representative of non-English speaking US populations. 388 
 389 
This nationally representative survey of the US population indicates that there may be S-anxiety 390 
and generic health utility detriments related to the COVID-19 pandemic compared to normative 391 
data, indicative of pandemic-related acute health detriment, and possibly driven by media 392 
viewership, reinforcing the concept of the “infodemic”.  Furthermore, interest in SARS-CoV-2 393 
vaccination is potentially low—a worrisome trend for establishing future herd immunity.  These 394 
data may help to better frame the potential for psychosocial detriment in response to similar 395 
events, including future waves of this pandemic, and the health utility data in particular may help 396 
to better valuate the detriment that could be experienced by individuals, and create opportunities 397 
to help mitigate any detrimental effects (such as S-anxiety) of a global news cycle regarding such 398 
events. Research evaluating the direct and the indirect longer tems effects on mental health is 399 
needed to improve health care planning and for preventive measures during potential subsequent 400 
pandemics.Research on the impact of SARS-CoV-1 epidemic in the general public found that 401 
those impacted (e.g. by quarantine) had psychiatric symptoms months after control of the 402 
epidemic (Peng et al., 2010).  This may suggest long term effects after SARS-CoV-2 also must 403 
be expected. 404 
 405 
 406 
 407 
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Table 1:  Mental Health Index Outcome Measures Assessed 581 
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, confidence, 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.18-21  

 

Patient Health Questionnare-4 (PHQ-4) Anxiety and Depression A 4 item ultra-short depression/anxiety scale with items draw 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.17 

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 0-100 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.22-25,27 Permissions 

were obtained from the EuroQoL Research Foundation to use the index in the context of 

this study. 

 

582 
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Table 2:  Sample Weighted Demographics 583 
Demographic Trend Percent Weighted Count (n=4846) Linearized Standard Error 95% CI 

Age (y) 
    

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% 

584 
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Table 3:  Mutually Adjusted Predictors of State Anxiety, Trait Anxiety, and Health Utility 585 
 586 
A                B         C 587 

State Anxiety Score Coef. P value 95% CI Trait Anxiety Score Coef. P value 95% CI EQ-5D-3L VAS Score Coef. P value 95% CI 

 R2=0.34, p<0.001 
   

R
2
=0.38, p<0.001    R

2
=0.19, p=0.003    

Trait Anxiety Score 0.19 <0.001 0.13 to 0.25 State Anxiety Score 0.68 <0.001 0.45 to 0.9     

Male Sex -0.81 0.45 -2.91 to 1.29 Male sex -3.63 0.06 -7.40 to 0.14 Male sex -6.14 0.07 -12.78 to 0.51 

News viewership  

(hourly ref) 

   
News Viewership 

(hourly ref) 

   News Viewership 

(hourly ref) 

   

more than once daily -4.10 0.01 -7.23 to -0.96 more than once daily 3.51 0.25 -2.55 to 9.57 more than once daily -9.33 0.02 -17.36 to -1.31 

once daily -3.64 0.019 -6.68 to -0.60 once daily -2.89 0.34 -8.83 to 3.05 once daily -11.22 0.02 -21.02 to -1.42 

more than once a week -3.22 0.09 -6.95 to 0.51 more than once a week -8.18 0.12 -18.48 to 2.11 more than once a week -13.81 0.02 -25.51 to -2.11 

once a week -2.11 0.41 -7.12 to 2.90 once a week -14.38 0.001 -22.84 to-5.91 once a week -0.88 0.87 -11.74 to 9.99 

never -2.99 0.44 -10.55 to 4.58 never -7.86 0.19 -19.63 to 3.91 never 1.15 0.88 -13.91 to 16.21 

Healthcare worker 0.07 0.96 -2.71 to 2.84 Healthcare worker 2.91 0.22 -1.79 to 7.61 Healthcare worker 0.24 0.96 -9.88 to 10.36 

Region -0.56 0.21 -1.43 to 0.32 Region 0.18 0.83 -1.49 to 1.86 Region -2.28 0.08 -4.83 to 0.26 

Income 0.94 0.1 -0.19 to 2.08 Income -3.69 0.004 -6.18 to -1.20 Income 3.84 0.06 -0.20 to 7.87 

Savings 1.33 0.07 -0.11 to 2.77 Savings 2.07 0.1 -0.42 to 4.57 Savings 9.76 0.07 -0.81 to 20.33 

Education 0.01 0.97 -0.97 to 1 Education 1.43 0.15 -0.51 to 3.38 Education -0.92 0.57 -4.07 to 2.24 

Married 0.13 0.78 -0.76 to 1.01 Married -0.56 0.5 -2.23 to 1.10 Married -1.53 0.43 -5.34 to 2.28 

Age (y, 18-24 ref) 
   

Age (y, 18-24 ref)    Age (y, 18-24 ref)    

25-29 -0.74 0.71 -4.61 to 3.13 25-29 -9.02 0.015 -16.29 to -1.76 25-29 -1.89 0.57 -8.52 to 4.74 

30-39 -1.80 0.35 -5.57 to 1.96 30-39 -5.80 0.09 -12.42 to 0.83 30-39 -4.39 0.2 -11.13 to 2.36 

40-49 1.61 0.43 -2.43 to 5.66 40-49 -5.26 0.17 -12.78 to 2.26 40-49 -6.49 0.15 -15.45 to 2.46 

50-59 0.10 0.96 -4.07 to 4.27 50-59 -6.56 0.1 -14.47 to 1.35 50-59 -10.28 0.076 -21.64 to 1.09 

60-69 -0.04 0.98 -4.15 to 4.07 60-69 -7.91 0.029 -15 to -0.82 60-69 -11.47 0.14 -26.85 to 3.92 

>70 6.79 0.018 1.18 to 12.40 >70 -16.26 <0.001 -24.4 to -8.12 >70 -3.32 0.64 -17.13 to10.5 

Constant 37.25 <0.001 29.78 to 44.73 Constant 21.94 0.003 7.34 to 36.54 Constant 88.53 0 71.74 to 105.3 
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Figure 1: 589 
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Figure 2: 602 
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Figures and Legends: 609 
 610 
Figure 1: EQ-5D-3L Visual Analogue Score Assessed During the COVID-19 Pandemic 611 
 612 
Panel A denotes EQ-5D-VAS assessed during the pandemic compared to normative trend by age tier. Asterisks 613 
indicate values significantly lower (worse)VAS than normative data (p < 0.001).  Panel B denotes a bimodal 614 
relationship between quantity of time per week spent viewing news stories regarding COVID-19 and the 615 
predicted EQ-5D-VAS value.   Asterisks indicate values significantly lower (e.g., worse) VAS than baseline (p 616 
< 0.05) associated with viewing news multiple times a day, daily, and multiple times a week vs. hourly viewing. 617 
 618 
Figure 2:  Respondent Reported Health Beliefs and Attitudes Regarding the Pandemic and Pandemic Response 619 
 620 
Panels A, B, and C denote reported COVID-19 related health beliefs and attitudes, assessed on a 9-point Likert 621 
scale of increasing level of agreement with the statement. Panel A denotes general trends related to preparation 622 
with respect to goods/services, Panel B trends with respect to COVID infection/infection risk, and Panel C 623 
trends with respect to the governmental response. 624 
 625 
 626 


