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ABSTRACT

Purpose The Communities, Households and SARS-

CoV-2 Epidemiology (CHASING) COVID Cohort Study is

a community-based prospective cohort study launched
during the upswing of the USA COVID-19 epidemic. The
objectives of the cohort study are to: (1) estimate and
evaluate determinants of the incidence of SARS-CoV-2
infection, disease and deaths; (2) assess the impact of the
pandemic on psychosocial and economic outcomes and (3)
assess the uptake of pandemic mitigation strategies.
Participants We began enrolling participants from 28
March 2020 using internet-based strategies. Adults>18
years residing anywhere in the USA or US territories were
eligible. 6740 people are enrolled in the cohort, including
participants from all 50 US states, the District of Columbia,
Puerto Rico and Guam. Participants are contacted regularly
to complete study assessments, including interviews and
dried blood spot specimen collection for serologic testing.
Findings to date Participants are geographically and
sociodemographically diverse and include essential
workers (19%). 84.2% remain engaged in cohort follow-up
activities after enrolment. Data have been used to assess
SARS-CoV-2 cumulative incidence, seroincidence and
related risk factors at different phases of the US pandemic;
the role of household crowding and the presence of
children in the household as potential risk factors for
severe COVID-19 early in the US pandemic; to describe
the prevalence of anxiety symptoms and its relationship

to COVID-19 outcomes and other potential stressors; to
identify preferences for SARS-CoV-2 diagnostic testing
when community transmission is on the rise via a discrete
choice experiment and to assess vaccine hesitancy over
time and its relationship to vaccine uptake.

Future plans The CHASING COVID Cohort Study has
outlined a research agenda that involves ongoing
monitoring of the incidence and determinants of SARS-
CoV-2 outcomes, mental health outcomes and economic
outcomes. Additional priorities include assessing the
incidence, prevalence and correlates of long-haul
COVvID-19.

.5 On behalf of the

Strengths and limitations of this study

» Prospective design, allowing direct observation of
seroconversions and incident COVID-19 disease
among those who were unexposed and/or dis-
ease free at enrolment. Launched in March 2020,
the cohort spans every phase of the US COVID-19
pandemic.

» Inclusion of a range of relevant measures, for a more
comprehensive view of the impact of the pandemic
and its response on several outcomes in addition to
SARS-CoV-2 infection, including mental health and
economic outcomes, vaccine hesitancy and uptake
and long-haul COVID-19.

» Potential to observe outcomes among those who re-
cover from SARS-CoV-2 infection (asymptomatic or
mild) and COVID-19 disease, and follow-up of these
individuals over time to characterise their recovery,
persistence of symptoms, onset and persistence of
new symptoms and persistence of antibodies.

» While our study is national in scope, it is unable to
provide estimates of seroprevalence and cumulative
incidence that are representative of that of the US
population or individual states and cities.

» We will likely underestimate the incidence of COVID-
19-related hospitalisations.

INTRODUCTION

The COVID-19 pandemic has dramatically
transformed life across the entire USA,
resulting in medical and economic challenges
and threats for individuals, households and
communities. The earliest research efforts
have focused on understanding the clinical
course of COVID-19 and the most effective
ways of treating people with severe symp-
toms or illness. As the pandemic progresses,
however, we must also investigate COVID-19’s
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evolving epidemiology and the uptake/impact of non-
pharmaceutical interventions (NPIs),' such as physical
distancing, health messaging and testing on the cumu-
lative incidence of SARS-CoV-2. Researchers and public
health practitioners called for cohort studies early on to
describe the community attack rate, as well as how attack
rates are influenced by different approaches to NPI imple-
mentation.” There is also a need to characterise both the
direct and indirect effects of the SARS-CoV-2 pandemic
on mental health and economic outcomes. In response
to the COVID-19 pandemic, the City University of New
York Institute for Implementation Science in Population
Health launched the prospective Communities, House-
holds and SARS-CoV-2 Epidemiology (CHASING) COVID
Cohort Study on 28 March 2020. We sought to prospec-
tively recruit a geographically and sociodemographically
diverse cohort of adults (18 years or older) in the USA
and US territories in order to contribute to our under-
standing of the spread and impact of the SARS-CoV-2
pandemic. The purpose of this cohort profile paper is to
describe the origin of the cohort, the study design and
enrolment characteristics of the participants. We also
present a sample of findings from the cohort to date.

COHORT DESCRIPTION

Cohort objectives and study design

Key objectives of the cohort study are to: (1) estimate and
evaluate determinants of the incidence of SARS-CoV-2
infection, disease and deaths; (2) assess the pandemic’s
impact on psychosocial and economic outcomes (mental
health, unemployment, food security) and (3) assess the
uptake of pandemic mitigation strategies (NPIs, testing,
contact tracing, isolation/quarantine, vaccination). The
study design is shown in figure 1. Study visits (comple-
tion of questionnaires online and designated by V) are
completed every 1-3 months following cohort screening
and enrolment and will continue at least through
December 2021, for a maximum of 21 months follow-up.
Initial specimen collection (S,) occurred during April—
June 2020 and the second specimen (S,) was collected
from November 2020 to January 2021. Additional spec-
imen collection may occur in 2021, depending on
epidemic activity and availability of funding.

Cohort enrollment

Cohort screening

Cohort follow-up

—_—

Mar Apr May Jun Jul Aug Sep
2020 2020 2020 2020 2020 2020 2020
Figure 1

Cohort eligibility

Eligibility was determined during cohort screening visits
and cohort enrolment visits (figure 2). To be eligible for
inclusion in the cohort, individuals had to: (1) reside in
the USA or a US territory; (2) be aged 18 years or older;
(3) provide valid email address and (4) demonstrate early
engagement in longitudinal study activities, including:
(a) completion of V| (which provided the opportunity to
consent for serologic testing) and (b) completion of at
least one additional screening visit in addition to V, (ie,
V, or V,) or provision of a baseline specimen for sero-
logic testing (S,). Beginning in February 2021, partici-
pants began completing comprehensive interviews every
3 months and brief interviews to assess vaccination uptake
and vaccine hesitancy among those who report being
unvaccinated.

Cohort screening and enrolment

Cohort screening and enrolment began on 28 March
2020, at that point there were 149693 documented
COVID-19 cases and 2 502 COVID-19 deaths reported
in the USA.” Enrolment ended on 21 August 2020, when
there were 5750855 persons diagnosed with SARS-CoV-2,
including 181656 deaths in the USA.?

We used internet-based strategies that are effective for
recruiting and following large and geographically diverse
online cohorts, including at-home specimen collection.*™
Study participants were recruited via ads on social media
platforms (eg, Facebook, Instagram and Scruff), Qualtrics
Panel or via referral to the study (anyone with knowledge
of the study was allowed to invite others to participate).
By relying on personal networks of participants through
referrals, we aimed to bolster recruitment of persons >59
years of age, who were important to have represented in
the cohort because of their risk, but may not be as active on
social media as younger persons. Facebook and Instagram
advertisements were developed in English and Spanish
and were geographically targeted to people currently
residing in the USA and US territories who were 18 years
or older. Study staff systematically monitored cohort
demographics and proactively adjusted advertisement
strategies as needed to balance geographic and sociode-
mographic characteristics of respondents. For example,
strategies could shift to prioritise recruitment of older
persons if that demographic was poorly represented.

18 Months
(V7, etc)

Oct
2020

. Visit

Specimen
collection

Feb
2021

Nov
2020

Dec
2021

Dec
2020

Jan
2021

Communities, Households and SARS-CoV-2 Epidemiology COVID Cohort enrolment and follow-up schedule.
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Total screened for
cohort eligibility
(N=10,803)

I

CHASING COVID Cohort

Invalid email address,

I

Screened for
cohort enrollment

<18 years old, non-US resident
(N=89)

(N=10,714)
Completed V, Completed V; Completed V,
(N=7,246) (N=6,772) (N=5,099)

Consented to S,
(N=6,402)

Not enrolled in cohort
Did not complete V; plus one
other screening enrollment
activity (N=3,974)

[

Enrolled in cohort
Completed V; plus one other
screening/enrollment activity
(N=6,740)

All participants who completed V,
invited to longitudinal follow-up
and additional specimen collection

Figure 2 Screening and enrolment in the Communities, Households and SARS-CoV-2 Epidemiology COVID Cohort.

Interested participants were directed to a pre-enrolment
survey (hosted by Qualtrics) to be completed in a web
browser on their computer or mobile device.” A consent
form described the study, plans for follow-up assessments
and future study opportunities, including the possibility
to receive SARS-CoV-2 serologic testing as part of the
study. The consent form also described the incentive
schedule: a drawing for $100 for a pre-enrolment survey
(V,) (with 20 winners) and gift cards ranging from $5
to $30 for all participants for completion of subsequent
surveys and antibody testing.

Patient and public involvement

Patients were involved in the development of research
questions and questionnaires, in that some members
of the study team were also COVID-19 survivors. Study
results are disseminated to participants during regular
email and text communications as part of study updates.

Study measurements

Measures included on the screening, enrolment and
follow-up study questionnaires were derived from
previously published research (eg, Together 5000,*
BRFSS and HIN1 influenza studies®?) and from other
researchers who had developed surveys for under-
standing COVID-19 (eg, Canadian COVID-19 Social
Impacts Survey'’ and Food Access and Food Security
during COVID-19""). Measures were also developed de
novo in response to the novel pandemic. The follow-up
assessments gather data on symptoms, testing, hospital-
isations and other time-varying factors (see figure 3 for

key measurement realms). Copies of all study question-
naires are available on the CHASING COVID Cohort
Study webpage.'?

At-home specimen collection for serologic testing

As part of study assessments during May-August 2020
(period 1) and November 2020-January 2021 (period
2), participants were invited to participate in serologic
testing using an at-home self-collected dried blood spot
(DBS) specimen collection kit. To facilitate self-sampling
procedures, all participants are provided printed instruc-
tions and a QR code to view a video demonstrating proce-
dures for DBS collection and instructions to contact the
study team, if they had questions.13 DBS cards were sent
from and returned to the study laboratory (Molecular
Testing Laboratories (MTL), Vancouver, Washington) via
the US Postal Service (self-addressed, stamped envelope
containing a biohazard bag).

Serologic testing

All DBS specimens were tested by the study laboratory
for total antibodies (total Ab) using the Bio-Rad Platelia
test for IgA, IgM and IgG which targets the SARS-CoV-2
nucleocapsid protein (manufacturer sensitivity 98.0%,
specificity 99.3%).'* This assay received Emergency Use
Authorization from the US Food and Drug Administra-
tion and was further validated for use with DBS by the
study laboratory using confirmed, true positive and nega-
tive patient specimens. In this local validation, the assay
was found to have 100% sensitivity and 100% specificity
(MTL, personal communication).
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Cohort
screening

Cohort
enrollment  Foll Foll Foll Foll Foll

Foll

Realm  Measure (a/20) (5-7/20) (8-9/20; (10/20)" (11/20)" (1z/zo)r (2/21) § (5-6/21)F
Sociodemographics (various measures) v v v
'g o g Household size and age distribution v
T; % 5 Educational/childcare experience of household children v v v v v
?g § ?g Height and weight v
-_E = 'rF: Employment status v v v v v v v v
Food and housing security v v v v v v
Pre-existing/ co-morbid conditions v
o £ Smoking and vaping behaviors v
E F: Essential employee status v v v v
s % NPI uptake and other precautions v v v v v v v v
© < COVID knowledge and beliefs source, trust in government v v v v
Epidemiologlcal concepts (antibodies, herd immunity) v v
£ o § Health care access and insurance status v v v v v v v
£ %% sexualand reproductive health v
Recent COVID-like sym ptc:msr v v v v v v v v
E Medical care for COVID-like symptoms v v v v v v v v
TE é Recent SARS-CoV-2 testingt and diagnosis v v v v v v v v
2. § Cczntacttracing,§ quarantine, and isolation v v v v v v
g 3 Serology (SARS-CoV-2 IgM and IgG) v v
8 Vaccine uptake and hesitancy v v v v v v
Long-haul COVID v v v v v v
_ Anxiety (GAD—7H) and risk perceptions v v v v v v v v
.g Depression (PHQ—S“] v v v v v v
-E = Social support v v v v
E T:“ Intimate partner violence v v v v v v
e
8 Drug use v v v
é Alcohol use (AUDIT”) v v v v
Physical Activity v v v v

“Front-line health care workers, hospital staff, first responders, grocery clerks, delivery workers, educators (10/20 only); 2/21 covers employment and industry

"Long haul persistent symptoms added in 10/20
#10/20 onward covers testing experience and expanded testing questions

$Contact tracing expanded to include informal contact tracing as well as onward transmission; contract tracing removed in 2/21

IGeneralized Anxiety Disorder Assessment
“Patient Health Questionnaire depression scale
“Alcohol Use Disorders Identification Test

Figure 3 Realms of measurement in the Communities, Households and SARS-CoV-2 Epidemiology COVID Cohort.

Data management and analysis

All data were imported and cleaned in R and SAS (V.9.4).
Data were geocoded based on a self-reported ZIP code.
Maps were created in ArcGIS 10.7. Data from V0 and V|
were used to compile summary statistics on enrolment
characteristics. Enrolment variables missing <5% of data
were imputed using regression-based simple imputation.'

Cohort eligibility

Of the 10803 individuals who completed at least one
study screening or enrolment visit, 10714 were age 18
years or older, US residents and provided a valid email
address for study follow-up. Of those, 7246 completed
V,, 6772 completed V , 5099 completed V,, 6402
consented to provide a baseline DBS specimen and
6740 met final study eligibility criteria of completing
two of three screening/enrolment visits or consenting
to provide a specimen as part of V, and were consid-
ered enrolled in the cohort (figure 2). Participants who
only completed V| are routinely invited to complete
additional study assessments and specimen collection.
As of April 2021, we have completed six comprehen-
sive follow-up interviews, two brief interviews and two
rounds of serologic testing. Of the 6740 participants
enrolling in the cohort during March-May 2020, 5675
(84.2%) had engaged in subsequent follow-up activities
after enrolment and were considered retained in the
study as of April 2021.

FINDINGS TO DATE

Cohort characteristics

The cohort includes 6740 participants from all 50
states, the District of Columbia, Puerto Rico and Guam
(figure 4). At V,, the median age of participants was 37
years (IQR: 29, 51); 73% were aged 18-49 years (including
5%<21 years (N=370)), 12% were aged 50-59 years and
15% were aged 60 years or older (table 1). Just under half
(45%) of participants were male, 19% were Hispanic, 13%
Black, non-Hispanic (NH), 7% Asian or Pacific Islander
and 57% White, NH. A majority were currently employed
(63%), 10% were retired, 13% were out of work and 9%
were students.

More than half (57%) were considered to be atincreased
risk for severe COVID-19 disease should they become
infected with SARS-CoV-2, on the basis of age (60+), pres-
ence of an underlying health condition (chronic lung
disease, asthma (current), type 2 diabetes, serious heart
condition, kidney disease, or an immunocompromised
status), or daily smoking (table 1). The proportion of
persons with an underlying health condition increased
with age category (32% among 18-49years olds and 65%
among 60+ years olds) and the proportion of participants
who were daily smokers decreased with increasing age
category (20% and 9%, respectively).

Overall, 19% of participants reported being an essen-
tial worker (table 1). By employment category, 12%
were healthcare workers (HCW) (half of whom reported
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Figure 4 Geographic distribution of Communities, Households and SARS-CoV-2 Epidemiology COVID Cohort participants by

county of residents, N=6740.

screening or caring for patients with COVID-19), 1.6%
worked in delivery services (eg, food) and 1% worked in
transportation (eg, taxis).

NPI/physical distancing behaviors stratified by age categories
At cohort enrolment, a high proportion of participants
reported avoiding large groups with >20 people in the
prior 2weeks and avoiding handshakes or hugs (90%
and 90%, respectively) (table 2). Almost two-thirds
(60%) reported working from home. A majority reported
wearing gloves (58%) and masks (93%). Almost one in
three (29%) participants reported stockpiling personal
protective equipment and 40% reported stockpiling food.
The proportion of participants who reported stockpiling
Personal Protective Equipment (PPE) or food decreased
with increasing age categories.

COVID-19 symptoms and care outcomes

One in six (17% or N=1129) reported any COVID-19-like
symptoms in the month prior to visit 1 (cough, fever or
shortness of breath) and this decreased with age (18%
vs 11% among 18-49 and 60+ years olds, respectively)

(table 2). The most common symptoms reported were
new cough (10%) followed by shortness of breath (7%)
and fever (5%). Among the 17% of participants reporting
COVID-19-like symptoms (N=1129), 34% (N=385) said
they called or saw a physician/healthcare professional
and 7% (N=82) were hospitalised (table 3). Compared
with participants at lower risk for COVID-19 illness, partic-
ipants with higher risk for severe COVID-19 illness were
more likely to report seeing a physician or being hospi-
talized for their symptoms. Among all participants, 12%
(N=813) reported being tested for COVID-19 and 4%
(N=256) reported receiving a COVID-19 diagnosis. Partic-
ipants at higher risk for severe COVID-19 were more likely
to report testing or receiving a diagnosis than participants
at lower risk for severe COVID-19 illness (testing: 14% vs
10% and diagnosis: 5% vs 2%, respectively).

Household factors and the risk of severe COVID-19-like iliness
early in the US pandemic

Early in the US pandemic, crowded indoor settings
and sustained close indoor contact without masks were
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Total 18-49 years 50-59 years 60+ years
N % N % N % N %
Age (median, IQR) 37 (29, 51) 33 (27, 39) 54 (51, 57) 66 (63, 71)
Male 3043 451 2253 45.8 370 46.7 420 40.9
Transgender/non- 171 2.5 158 3.2 10 1.3 3 0.3
binary

Hispanic 1308 19.4 1134 23.0 99 12.5 75 7.3

Asian/Pacific Islander, 465 6.9 424 8.6 19 2.4 22 2.1
NH

Other 222 3.3 169 3.4 25 3.2 28 2.7

Employed 4226 62.7 3365 68.4 524 66.2 337 32.8

Homemaker 355 5.3 280 5.7 51 6.4 24 2.3

Retired 696 10.3 21 0.4 79 10.0 596 58.1

<$50000 2804 41.6 2163 43.9 277 35.0 364 35.5

>$100000 1856 27.5 1258 25.6 280 35.4 318 31.0

Midwest 1138 16.9 816 16.6 136 17.2 186 18.1
- Notheast 1894 281 135 273 251 317 28 200
South 2063 30.6 1545 31.4 226 28.5 292 28.5
CWest 167 243 1213 246 178 225 246 240
US dependent 8 0.1 3 0.1 1 0.1 4 0.4
Uban 2010 432 2239 455 816 399 35 346
High risk for severe 3853 57.2 2355 47.8 472 59.6 1026 100.0
COVID-19*

Smokert 1190 17.7 973 19.8 120 15.2 97 9.5
All healthcare workers 796 12.0 679 14.0 71 9.0 46 4.5
(HCW)

Law enforcement 33 0.5 23 0.5 8 1.0 2 0.2
Delivery (eg, food) 105 1.6 99 2.0 4 0.5 2 0.2
Continued

(=]
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Table 1 Continued

Total 18-49 years 50-59 years 60+ years
N % N % N % N %
Transportation (eg, taxi 65 1.0 41 0.8 15 1.9 9 0.9

or airline)

*High risk for severe illness included people aged 60 years or older or reporting any underlying health condition, daily smoking or screening or

providing care for patients with COVID-19.

tAny underlying health condition include people who reported chronic lung disease, asthma (current), type 2 diabetes, serious heart

conditions, kidney disease, HIV or immunocompromised.
FPeople who report they smoke cigarettes or e-cigarettes daily.

associated with an increased likelihood of SARS-CoV-2
spread.'® The role of such exposures as well as the role
of the presence of children in the household have not
been investigated as risk factors for severe COVID-19-
like illness (ie, hospitalisation). We found that the risk
of hospitalisation due to COVID-19 was higher among
participants who had (vs those who did not have) chil-
dren in the home, with an adjusted OR (aOR) of hospi-
talisation of 10.5 (95% CI: 5.7 to 19.1) among study
participants living in multiunit dwellings and 2.2 (95%
CIL: 1.2 to 6.5) among those living in single-unit dwell-
ings.'® Among participants living in multiunit dwellings,
the aOR for COVID-19 hospitalisation among partici-
pants with more than four persons in their household (vs
one person) was 2.5 (95% CI: 1.0 to 6.1) and 0.8 (95% CI:
0.15 to 4.1) among those living in single-unit dwellings.
This work demonstrated that, early in the US SARS-CoV-2

pandemic, certain household exposures likely increased
the risk of both SARS-CoV-2 acquisition and the risk of
severe COVID-19 disease requiring hospitalisation.

The relationship between anxiety, health and potential
stressors among adults in the USA during the early phase of
the COVID-19 pandemic

Epidemiologic data on the mental health impact of the
COVID-19 pandemic in the USA remain limited. We
found that more than one-third (35%) of individuals
reported moderate or severe anxiety symptoms at cohort
screening/enrolment visits. Having lost income due to
COVID-19 (adjusted prevalence ratio (aPR) 1.27 (95%
CI: 1.16 to 1.30), having recent COVID-19-like symptoms
(aPR 1.17 (95% CI: 1.05 to 1.31) and having been previ-
ously diagnosed with depression (aPR 1.49, (95% CI:
1.35 to 1.64) were positively associated with moderate

Table 2 Behaviours and symptoms by age category of Communities, Households and SARS-CoV-2 Epidemiology COVID

Cohort
Total 18-49 years 50-59 years 60+ years
N % N % N % N %
Total 6740 100.0 4922 73.0 792 11.8 1026 15.2
Behaviours in the past month
Avoided groups>20 6014 90.3 4331 89.1 730 92.6 953 94.4
Avoided handshakes or hugs 5958 90.4 4265 88.9 742 95.0 951 94.2
Bought firearm 369 585 345 7.0 14 1.8 10 1.0
Worked from home 4015 59.6 3294 66.9 414 52.3 307 29.9
Wore gloves 3912 58.0 2825 57.4 473 59.7 614 59.8
Wore mask 6234 93.3 4510 92.6 748 94.6 976 95.5
Stockpiled personal protective equipment 1917 28.9 1509 1.8 168 21.4 240 23.5
(PPE)
Stockpiled food 2644 39.7 2078 42.9 264 33.4 302 29.6
Quarantined 4270 66.0 3229 68.3 444 58.3 597 60.8
Symptoms since last survey/in past month
COVID-19-like iliness 1129 16.8 902 18.3 117 14.8 110 10.7
New cough 653 9.7 543 11.1 56 7.1 54 5.3
Fever 302 4.5 249 5.1 32 4.1 21 21
Shortness of breath 481 7.2 369 7.5 52 6.6 60 5.9
Coughing blood 47 0.7 45 0.9 0 0.0 2 0.2
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Table 3 Communities, Households and SARS-CoV-2 Epidemiology COVID Cohort care outcomes stratified by risk for severe

COVID-19 illness

Total High risk Not high risk
N % N % N %
Total 6740 100.0 3853 57.2 2887 42.8
Tested
Yes 813 12.1 542 14.1 271 9.4
No, but tried 666 9.9 421 10.9 245 8.5
No, did not need or try 52083 77.2 2855 741 2348 81.3
Don't know 58 0.9 35 0.9 23 0.8
COVID-19 diagnosis
Yes 256 3.8 199 5.2 57 2.0
No 577 8.6 358 9.3 219 7.6
Don't know 27 0.4 14 0.4 13 0.5
Not tested 5880 87.2 3282 85.2 2598 90.0
All with COVID-19-like symptoms: cough, fever or shortness of 1129 16.8 785 20.4 344 11.9
breath
Saw physician - among those with COVID-19-like symptoms (N =
1129)
Yes 385 34.1 297 37.8 88 25.6
No 739 65.5 485 61.8 254 73.8
Missing/Don't know 5 0.4 3 0.4 2 0.6
Hospitalised - among those with COVID-19-like symptoms (N = 1129)
Yes 82 7.3 76 9.7 6 1.7
No 1046 92.6 709 90.3 3317 98.0
Missing/Don't know 1 0.1 0 0.0 1 0.3

or severe anxiety symptoms.'” This work demonstrated
that anxiety symptoms were common and appeared to be
elevated among adults in the US during the early phase
of the COVID-19 pandemic. Strategies to screen and treat
individuals at increased risk of anxiety, such as individ-
uals experiencing financial hardship and individuals with
prior diagnoses of depression, should be developed and
implemented.

SARS-CoV-2 testing service preferences of adults in the USA:
discrete choice experiment (DCE) and patterns of SARS-CoV-2
testing preferences in a national cohort in the USA

A DCE was used to assess the relative importance of
type of SARS-CoV-2 test, specimen type, testing venue
and results turnaround time.'® ' Turnaround time for
test results had the highest relative importance (30.4%),
followed by test type (28.3%), specimen type (26.2%)
and venue (15.0%). Participants preferred fast results on
both past and current infection and using a non-invasive
specimen type, preferably collected at home. Simulations
suggested that providing immediate or same day test
results, providing both PCR and serology or collecting
oral specimens would substantially increase testing
uptake over the current typical testing option. Using
latent class analysis, we also found five distinct patterns

in testing preferences in the cohort, including groups
of ‘comprehensive testers’, ‘fast-track testers’, ‘dual
testers’, ‘non-invasive, dual testers’ and ‘home testers’."?
We concluded that testing strategies that account for
preferences and their heterogeneity would likely have
the most uptake and engagement among residents in
communities with increasing community transmission of

SARS-CoV-2.

Recent SARS-CoV-2 seroconversion in a national, community-
based prospective cohort of US adults

A total of 303 of 4459 individuals showed serologic
evidence of past SARS-CoV-2 infection (cumulative
incidence of 6.8%; 95% CI: 6.1% to 7.6%).* Among
303 seropositive individuals, 27.4% had asymptomatic
infection and 32% reported a positive SARS-CoV-2 PCR
test or provider diagnosis of COVID-19. Among 3280
initially seronegative participants with a subsequent
serologic test, we observed 145 seroconversions during
1562 person years of follow-up (incidence rate of 9.3 per
100 person-years (95% CI: 7.9 to 11.0)). Race/ethnicity,
region of residence, household crowding and inconsis-
tent mask use in indoor public spaces such grocery stores,
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salons, gyms, restaurants and gathering in large groups
indoors and outdoors were identified as risk factors for
seroconversion.

Determinants of COVID-19 vaccine hesitancy and vaccine
uptake in a national cohort of US adults

We estimated trends in and correlates of vaccine hesi-
tancy and its association with subsequent vaccine uptake
among cohort participants. Vaccine hesitancy and resis-
tance decreased from 51% and 8% in September 2020 to
35% and 5% in December 2020, respectively.21 We found
that racial/ethnic gaps in vaccine hesitancy widened,
despite overall decrease in hesitancy. Compared with
White, non-Hispanic (NH) participants, Black, NH and
Hispanic participants had higher adjusted odds ratios
(aORs) for both vaccine hesitancy (aOR: 3.3 (95% CI: 2.6
to 4.2) for Black, NH and 1.8 (95% CI: 1.5 to 2.2) for
Hispanic) and vaccine resistance (aOR: 6.4 (95% CI: 4.3
to 9.4) for Black, NH and 1.9 (95% CI: 1.3 to 2.7) for
Hispanic). Willingness to vaccinate was associated with a
lower odds of subsequent vaccine uptake among 65+ years
olds (aOR: 0.4, 95% CI: 0.3 to 0.6 for hesitancy; aOR: 0.1,
95% CI: 0.01 to 0.6 for resistance) and HCW (aOR: 0.2,
95% CI: 0.1 to 0.3 for hesitancy; aOR: 0.04, 95% CI: 0.006
to 0.2 for resistance). We concluded that health educa-
tion and awareness and implementation efforts should
focus on vaccine hesitant low income and minority indi-
viduals to address vaccine-related concerns and barriers
to better ensure more equitable vaccine uptake.

DISCUSSION

This longitudinal, community-based cohort study
enrolled 6740 persons from all 50 US states, the District of
Columbia, Puerto Rico and Guam and was rapidly estab-
lished during the upswing of the SARS-CoV-2 pandemic
in the USA. The cohort is geographically and sociodemo-
graphically diverse and includes participants from many
pandemic hotspots, as well as HCW and other essential
workers and individuals who are vulnerable to severe
outcomes associated with SARS-CoV-2 infection. Initial
serologic testing indicates that the cohort overwhelm-
ingly had no evidence of prior SARS-CoV-2 infection at
the time of specimen collection and high rates of subse-
quent seroconversion were observed.”

While SARS-CoV-2 is understood to be transmitted from
person to person via respiratory droplets and exhaled
aerosols, the incidence of SARS-CoV-2 infection and risk
factors for incident infection have not been well charac-
terised by routine case-based surveillance of SARS-CoV-2
diagnoses or by cross-sectional seroprevalence studies to
date.”** Globally, few prospective epidemiologic studies
of SARS-CoV-2 have been published. One recent global
systematic review of observational studies of SARS-CoV-2
that employed serologic or PCR testing found only 18
prospective studies.”” Most were focused on HCW or
other occupational groups, individuals in congregate
settings, evacuees or cruise ships, none were community

based (ie, focused on risk factors in communities vs other
higher risk populations/settings).” A greater under-
standing of SARS-CoV-2 incidence and risk factors and
other pandemic-related outcomes in community samples
can substantially complement routine case-based surveil-
lance of new SARS-CoV-2 diagnoses and cross-sectional
serosurveys, serving to inform aspects of implementation
of the public health response and policies for the current
and future pandemics.

The observed cumulative incidence in our cohort may
be lower than the true cumulative incidence in our cohort
because of waning of SARS-CoV-2 antibodies. Recent
studies suggest waning of antibodies to both nucleocapsid
and spike proteins,” which combined with the timing of
specimen collection relative to infection for many partic-
ipants in our cohort (median of 190 days),* could mean
that we have underestimated the true cumulative inci-
dence. Limitations of serological assays notwithstanding®
cross-sectional serosurveys done prior to the relaxing of
physical distancing have reported cumulative incidence
estimates ranging from 1.7% in Indiana to 21% in New
York City and <10% nationally as of the end of September
902023 27-31

Strengths of our cohort study include its prospective
design, allowing direct observation of seroconversions
and incident COVID-19 disease among those who were
unexposed and/or disease free at enrolment. We also
ascertained a range of relevant measures, for a more
comprehensive view of the impact of the pandemic and its
response on several outcomes in addition to SARS-CoV-2
infection, including mental health and economic
outcomes, vaccine hesitancy and uptake and long-haul
COVID-19. Prospective studies are complementary to
and offer some strengths over cross-sectional studies
and case-based surveillance, especially in the context of
rapidly evolving emergencies and the associated public
health response. While repeat cross-sectional surveys are
valuable in a pandemic, including their ability to assess
trends in many important outcomes, they cannot assess
what factors may influence change over time in an indi-
vidual’s or a household’s exposures and outcomes (eg,
seroincidence, vaccine hesitancy/uptake).

Our study includes those who recover from SARS-CoV-2
infection (asymptomatic or mild) and COVID-19 disease,
and these individuals are followed up over time to charac-
terise their recovery, including persistence of symptoms,
onset and persistence of new symptoms and persistence of
antibodies. This will allow us to characterise the epidemi-
ology of long-haul COVID-19 (aka postacute COVID-19
syndrome).* We will also be able to assess mortality and
related risk factors via matching with the US National
Death Index.”

The ongoing pandemic necessitated fully online
recruitment of study participants with at home spec-
imen collection. Our approach employs protocols for
overcoming common pitfalls of fully online studies (eg,
repeat/duplicate participation). Our online, volunteer
recruitment approach allows us to sample individuals
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who may not be reached by traditional telephone recruit-
ment approaches, which can have very low response
rates. As part of our enrolment procedures, we record
IP address, email addresses, participant contact informa-
tion and require participants to have valid US mailing
addresses (required for those who opt to receive an
athome SARS-CoV-2 specimen collection kit). Partic-
ipants are ‘known’ to the research team (name, email,
address), thus averting some of the traditional short-
comings of online-only studies (particularly anonymous,
cross-sectional online studies).

Our cohort study has limitations worth noting, as they
inform what can and cannot be assessed and inferred.
First, while our study is national in scope, it was not
designed to provide estimates of seroprevalence and
cumulative incidence that are representative of that in
the US population. Second, we will likely underestimate
the incidence of COVID-19-related hospitalisations. Most
research studies deployed in the middle of a pandemic,
including ours, will by definition produce some biased
estimates since they will not include some information
on participants who died from COVID-19, were hospi-
talised with COVID-19 after recruitment and were either
lost to follow-up or were too sick to participate in the
research activities. We will ascertain deaths in our partici-
pants using the National Death Index. Additionally, from
published studies, we will routinely assess bias in our esti-
mates due to these factors and adjust them accordingly
when possible. Finally, although our sample is not repre-
sentative of the entire US population, it is geographically
representative and sociodemographically diverse. Our
study will complement other efforts and approaches to
address similar research questions, such as the NIH’s
national study** and the COVIDVu Study.” Indeed, it will
be important to assess the extent to which the different
strategies used in each of these cohort studies reach
similar or divergent conclusions about the SARS-CoV-2
pandemic.

FUTURE PLANS

The CHASING COVID Cohort Study will continue to
conduct ongoing monitoring of the cumulative inci-
dence and determinants of SARS-CoV-2 outcomes
(including mortality), mental health outcomes (eg,
anxiety and depression) and economic outcomes (eg,
income loss, food security), as well as overall and cause-
specific mortality. A number of longitudinal analyses are
ongoing or planned using the data that have already
been collected, with priorities including those related to
COVID-19 vaccine hesitancy, uptake and effectiveness;
NPI engagement before and after vaccination; incidence,
prevalence and correlates of long-haul COVID-19 and
extent and duration of protective effect of SARS-CoV-2
antibodies. We plan to conduct a match with the National
Death Index™ *° to identify deaths and associated causes
among participants who are lost to follow-up.
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