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In response to the rapidly evolving coronavirus disease 2019 (COVID-19) pandemic, the All of Us Research

Program longitudinal cohort study developed the COVID-19 Participant Experience (COPE) survey to better
understand the pandemic experiences and health impacts of COVID-19 on diverse populations within the
United States. Six survey versions were deployed between May 2020 and March 2021, covering mental health,
loneliness, activity, substance use, and discrimination, as well as COVID-19 symptoms, testing, treatment, and
vaccination. A total of 104,910 All of Us Research Program participants, of whom over 73% were from communities
traditionally underrepresented in biomedical research, completed 275,201 surveys; 9,693 completed all 6 surveys.
Response rates varied widely among demographic groups and were lower among participants from certain racial
and ethnic minority populations, participants with low income or educational attainment, and participants with a
Spanish language preference. Survey modifications improved participant response rates between the first and
last surveys (13.9% to 16.1%, P < 0.001). This paper describes a data set with longitudinal COVID-19 survey data
in a large, diverse population that will enable researchers to address important questions related to the pandemic,

a data set that is of additional scientific value when combined with the program’s other data sources.
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Abbreviations: COPE, COVID-19 Participant Experience; COVID-19, coronavirus disease 2019; EHR, electronic health record;
PHQ-9, Patient Health Questionnaire-9; SMS, short message service.

In December 2019 the global medical community was
alerted about a novel virus, severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), which causes coro-
navirus disease 2019 (COVID-19) (1). Subsequently, the
COVID-19 outbreak spread globally, transforming daily
lives. Individuals quarantined in their homes or restricted
their activities and social interactions over extended periods,
and businesses changed their operations virtually overnight.
The pandemic resulted in mental, social, and physical
health impacts that devastated many individuals, families,
communities, and economies (2).
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In addition to posing significant risks to physical health,
the COVID-19 pandemic exposed social and mental health
challenges across the United States. Data collected about
these challenges over the course of the unfolding pandemic
could provide insight into experiences of and health impacts
on diverse populations within the country. Previous surveys
and studies have lacked the sampling scale needed to enable
well-powered analyses, the demographic diversity necessary
to understand impacts across different populations (3-5), or
a longitudinal design that enables researchers to follow the
full scope and impact of the pandemic over time (6).
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The All of Us Research Program is a longitudinal cohort
study that aims to accelerate health research and advance
precision medicine by collecting and enabling the study of
participant data including electronic health record (EHR)
data, surveys, whole genome sequences, and more from one
million or more people living in the United States (7). This
program is well-positioned to respond to the research chal-
lenges posed by the COVID-19 pandemic, having enrolled
more than 400,000 participants reflecting the broad diversity
of the United States. Eighty-three percent of current partici-
pants belong to communities traditionally underrepresented
in biomedical research, such as people of certain races, sex-
ual and/or gender minorities, older adults, or people of lower
income or education levels; 50% of current participants are
from self-identified racial and ethnic minority groups (5, 8).
Participants enroll into the program using a Web or mobile
application, called the All of Us participant portal. There
they may review videos about the program, provide their
consent to participate, and agree to share their EHR data.
They are then invited to complete a series of online surveys,
which include information about their basic demographic
characteristics, health, family health history, access to care,
and other topics. Many participants also provide biological
samples (blood, urine, and/or saliva) as well as physical
measurements (height, weight, blood pressure, heart rate,
and/or waist/hip circumference). These data are collected,
deidentified, encrypted, and made available for research
studies through the All of Us Research Hub.

The COVID-19 Participant Experience (COPE) survey
was one such participant activity, designed to understand how
experiences during the pandemic were affecting people’s
lives and health, and their communities’ health, and how
these experiences changed over time. This survey was
designed to be responsive to participant feedback, contribute
to pressing research questions related to the COVID-19
pandemic, and include assessments that are not commonly
included in EHR data. As part of the All of Us Research
Program data set, the COPE survey responses can be linked
to ongoing EHR data, genomic data, physical measurements,
other demographic and health surveys, and data collected
from mobile devices. Combined, these resources enable
contextual analyses of responses and further the All
of Us Research Program data’s potential to accelerate
health research and medical breakthroughs pertinent to the
pandemic.

METHODS

Measures

In addition to COVID-19-specific questions from the NIH
Common Data Elements Repository and C-19 app (https://
covid.joinzoe.com/), the first version of the COPE survey
included the following validated instruments: Patient Health
Questionnaire (PHQ)-9 (9), Generalized Anxiety Disorder
Assessment (GAD)-7 (10), portions of the UK Biobank’s
Mental Health and Well-being Questionnaire (11), UCLA
Loneliness Scale (12), RAND MOS Social Support Survey
Instrument (13), and International Physical Activity Ques-
tionnaires (Table 1) (14). In response to feedback from com-
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munity partners, operational data from the survey rollout,
and the evolution of the COVID-19 pandemic, the survey
was modified over time, balancing programmatic desire for
increased participation rates with relevance and usability of
the data for researchers (details of content and operational
changes are outlined in Web Table 1, available at https://
doi.org/10.1093/aje/kwad035). The strategies incorporated
feedback from participants about the length of the initial
COPE survey and included simplifying the survey by remov-
ing questions that showed little month-to-month variability
and removing question sets to enhance survey focus. These
actions resulted in reduced burden on survey participants
while maintaining scientific integrity.

Six survey versions were launched with corresponding
communications reminders on an approximately monthly
schedule and remained active in participant portals for an
average of 35.3 days (Table 2). The survey initially consisted
of 105 stem questions with a total of 158 items available
through branching logic. This version of the survey was
used for the first 3 administrations. A major survey redesign
was deployed 6 months after initial launch, in November
2020, and subsequent versions reduced the number of stem
questions to 27 with a total of 75 available through branching
(Table 2, Web Table 1).

Resources related to the survey content were embedded in
the survey. In addition, participants who selected a nonzero
response option on item 9 of the PHQ-9 assessment (denot-
ing any suicidality) were presented a pop-up displaying
resources (Web Figure 1) relevant to this risk. These were
made available to participants both within the survey itself
and within the participant portal.

Study population

The entire All of Us Research Program cohort was invited
to complete every administration of the COPE survey pro-
vided they had completed the consent process and “The
Basics” survey, a baseline questionnaire that collects gen-
eral profile and demographic information (15). The All of
Us Research Program cohort is composed of a voluntary,
nonrepresentative sample of adults living across the United
States; focus is placed on recruiting individuals from demo-
graphically diverse backgrounds. No financial incentives
were provided for completion of the COPE surveys.

At the time of analysis, the All of Us Research Program
defined “underrepresented in biomedical research” as indi-
viduals “with inadequate access to medical care; under the
age of 18 or over 65; with an annual household income at
or below 200% of the federal poverty level; have less than a
high-school education or equivalent; are intersex; identify
as a sexual or gender minority; or live in rural or non-
metropolitan areas” (5).

The program has not begun to enroll participants under
the age of 18 years. Additionally, the All of Us Research Pro-
gram is currently developing metrics to calculate the number
of participants with physical or mental disabilities and par-
ticipants experiencing barriers to accessing care. Individuals
are considered “represented in biomedical research” if they
are not part of an underrepresented population as defined
above.
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Table 1.

Instruments Included in COVID-19 Participant Experience Surveys, United States, 2020-2021

Full Instruments Deployed

Scaled Instruments Deployed

New Questions Deployed

Henry Ford Social Distancing Survey

Impact of Event Scale-6, based on
IES-Revised

RAND Medical Outcomes Study Social
Support Survey Instrument

Generalized Anxiety Disorder-7
Questionnaire

Patient Health Questionnaire-9
Cohen’s Perceived Stress Scale
Brief Resilient Coping Scale

Everyday Discrimination Scale
Test-Concise

CDC/NIH Common Data Element Bank
Optimism: Life Orientation Test-Revised
Coronavirus Pandemic Epidemiology

Consortium Tool
UK Biobank Mental Health and Well-being

All of Us Research Program “The Basics”
survey

All of Us Research Program “Overall Health”
survey

All of Us Research Program “Lifestyle”
survey

Columbia COVID-19 Questionnaire
International Physical Activity Questionnaires
UCLA Loneliness Scale

Alcohol Use Disorders Identification

Texas Christian University Drug Screen 5

Abbreviations: CDC, Centers for Disease Control; COVID-19, coronavirus disease 2019; IES, Impact of Event Scale; NIH, National Institutes

of Health; UCLA, University of California, Los Angeles.

Completion and incompletion definitions

Completion rates were calculated as the fraction of eligi-
ble participants in each demographic category who submit-
ted a survey, regardless of how many individual questions
were answered or skipped. Participants with null values or
who skipped or selected “prefer not to answer” on baseline
demographic questions were excluded from the analysis for
the associated category.

Surveys were considered complete if submitted via the
final survey page, regardless of the quantity of survey ques-
tions answered. Incomplete COPE surveys were defined as
surveys in which a participant had not clicked a “submit”
button on the final page. Survey design across all 6 ver-
sions was such that after completing all survey questions,
participants were prompted through 1-2 additional screens
(depending on COPE version) prior to reaching a final
screen, which included a “submit” button. COPE surveys did

not include an explicit call to action asking participants to
click the “submit” button. The additional screens provided
survey respondents with a “thank you” message, mental
health and COVID-related resources, and COVID-19 health
insights.

Communications strategy

The survey communications strategy consisted of auto-
mated messages at the time of survey launch, including
direct-to-participant emails, short message service (SMS)
text messages; in-portal notifications (short alerts that
participants can see when they log into their All of Us
Research Program account), and push notifications (alerts
sent to participants who have downloaded the All of Us
Research Program app to their mobile devices). Subsequent
emails, SMS, and push notifications were delivered 2 addi-
tional times throughout each survey deployment period to

Table 2. COVID-19 Participant Experience Survey Version Specifications, United States, 2020-2021
COPE Version Survey Start Survey End No. of P_r imary Qu::t?::\‘:r(t\)l;ith gs;gynv?liz Me'lf:lr:: ?I\I(I,i:IL';)tI:::on
Date Date Questions Branching Logic) Available Seconds)
May 2020 5/7/20 5/29/20 105 158 21 days 20:43
June 2020 6/2/20 6/26/20 105 129 23 days 19:53
July 2020 7/7/20 09/25/20 102 168 80 days 19:00
November 2020 10/27/20 12/3/20 27 72 37 days 8:58
December 2020 12/8/20 1/4/21 27 72 27 days 8:38
February 2021 2/9/21 3/5/21 27 75 24 days 8:58

Abbreviations: COVID-19, coronavirus disease 2019; COPE, COVID-19 Participant Experience
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participants who had not already completed the relevant
survey. Each reminder message was spaced between 6 and
13 days from the most recent reminder message. Throughout
the campaign, communications were iterated to include
embedded images, targeted textual content, and participant
testimonials, attempts to increase the survey completion
rates.

The February COPE survey integrated 2 significant
changes from previous COPE surveys. First, the survey was
accessible through a link in the notifications that allowed
most participants to complete the survey without having
to recall login information (i.e., direct link and no login-
required feature). Second, in addition to being able to
complete the survey online on their own, participants were
able to work with trained program staff using computer-
assisted telephone interviewing, which enabled them to
complete the survey over the phone instead of being de-
pendent on digital access to the survey.

Survey and data cataloging

COPE survey concepts were cataloged according to the
Observational Medical Outcomes Partnership (OMOP) data
model and made publicly searchable via the online Athena
repository (https://athena.ohdsi.org/). Formatted REDCap
data dictionary versions of the survey instruments are also
available for download through the REDCap Consortium’s
Shared Library (16, 17), which is freely accessible to
researchers from affiliated institutions.

Statistical comparisons of response rates were made with
2-sample proportion z-tests assuming a 2-tailed distribution
and carried out with Microsoft Excel, version 16 (Redmond,
Washington).

RESULTS

Survey completion rates according to participant
demographics

A total of 104,910 out of 342,204 eligible All of Us
Research Program participants completed at least 1 COPE
survey for an overall response rate of 30.7% (Table 3,
Table 4). Participants from communities underrepresented
in biomedical research were less likely to complete at least
1 survey (73,787 of 275,077 participants or 26.8%) than
participants from communities represented in biomedical
research (31,123 of 67,127 or 46.4%, P < 0.001). The survey
was completed a total of 275,201 times by 104,910 unique
participants. All 6 surveys were completed by 2,879 (4.5%)
participants from communities represented in biomedical
research and 6,814 (2.6%) participants from communities
underrepresented in biomedical research (P < 0.001) (Web
Figure 2). A mean of 45,867 responses were received per
survey version. Overall, the proportion of participants from
communities underrepresented in biomedical research was
the same for those that completed at least 1 COPE survey
and those that completed all 6 (70.3%).

Survey completion rates of any COPE survey were signif-
icantly lower among eligible self-identified Black (10.8%)
and Latino (11.7%) participants compared with White
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(46.2%) participants (both P < 0.001); among participants
with annual incomes below 200% of the individual federal
poverty level (13.9%) compared with those with annual
incomes above $200,000 (53.9%, P < 0.001); among
participants who had less than high-school educations
(4.5%) compared with college graduates (48.3%, P <
0.001); and among eligible participants preferring the
Spanish language versions (8.2%), compared with eligible
participants preferring the English language versions
(32.1%, P < 0.001) of the COPE surveys (Tables 3 and 4).
Completion rates across geographic lines varied, with total
response rates of eligible participants ranging from 10% in
Mississippi to 64% in Maine (Figure 1).

Survey completion rates according to survey version

The longer survey versions (May, June, and July 2020)
garnered an average response rate of 12.4%, while the
streamlined version in November and December 2020 and
February 2021 had a 15.2% average response rate from
participants. The impact of streamlining and simplification
of the survey was notable: The highest response month after
streamlining (February, 16.1%) had a 2.2% higher response
rate than the highest response rate before streamlining
(May, 13.9%, P < 0.001). The June survey had the lowest
response rate (10.6%). For the first 3 surveys (May, June,
and July 2020), median completion time ranged from 19 to
21 minutes, while for November, December, and February
surveys, median completion time ranged from 8 to 9 minutes
(Table 2).

A total of 113 COPE February surveys were completed
using computer-assisted telephone interviewing, 102 (or
90.27%) of which were for participants from communities
underrepresented in biomedical research.

Resource provision and addressing questions
regarding suicidality

The pop-up displaying resources to participants with any
level of suicide risk was displayed 15,571 times across all
survey versions, meaning that an average of 5.5% of respon-
dents were shown the pop-up in any survey month (Web
Figure 1). Participants from sexual and/or gender minority
groups as well as individuals with lower incomes had the
highest suicide pop-up display rate, at above 12% for all
surveys.

Incomplete survey responses

Overall, across the 6 survey versions, there were a total
of 22,166 incomplete surveys. Incompletion rates were not
meaningfully different between represented and underrep-
resented survey respondents (Web Table 2). The February
survey, which incorporated the direct link and no-login-
required feature, had higher numbers of both survey com-
pletions and incompletions compared with earlier versions
of the survey. The number of complete surveys increased by
7.7% (from 50,993 to 54,930) between the December and
February COPE surveys, and incomplete surveys increased
by 380% (from 2,590 to 9,860) (Web Table 2).
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976 Schulkey et al.

sanuuoa ajqer

gy €226 186 gle €226 8IS €8l  G8L'6 zey 862  8SL'6 165 82 1¥5'6 £90BI IBYI0
1'es  eb89l  lel'e 022 ev8'9L  9SLt G2  S9.9L  g26e't 02 20L9l 12l 2s 12971 £99B1 BHY\-UOU pue SH
8/l epl'el  991C 9/ evl'el 926 8'8 0802l  1S0°L YL 6202k vLE°L L€ 0522t ¢8I | Uey} 810N
Gge  19Sv ¥20°1 Lyl 196 2.9 €6 €eg'y A 9'¢l  00S'Y L9 it 9e8'y £9HUM pue STH
0L 0622  1S9'€ 0¥ 06225 /802 K4 86l  GlEL 9'¢ €01'2S  068°L GGl evl'es #Aluo SH
19 8/1'99  1S0'v €e 8//'99  €8l°C K4 1¥9'99  9¥9°L v'e v.¥'99  0¥e'e 8'6L L1829 pUBOLIBWY UBDLYY 10 Yoe|g
86l  06L'0L 9l0C G0  06L0L v20°L '8 rLOL 128 02l 2800l Le't Le ¥69°0L QUBISY
20ey
vl 09L'C 08t 2oL 09l 182 L8 (R7Ar4 6€2 6'6 veL'e 122 80 €682 298<
g6z  9l6LL  gee's LFZL 916ZL 850'c 09l LrLLL €v8'e 06l  029ZL Sye's G'g 17681 2G8-9/
9ve  2IS'?2s  19L'8l  8'le  elses  Svi'll L'6L  1L6'1S 2166 822 80S'lS 62l €9l /£9'GS 2G/-99
I've  Ger'0oL ev6'9L  €vlL  Ser'0L  SL00L €2l  6v6'69 2858 96l LIS'69  828°0) v'le  Log'eL G995
L8l  €2€'6S  /80'LL  L0L  €2€6S  82E€9 g8 010'6S  £00'S 81l 92.'85  €£6'9 08l 9519 G5-9v
LLL lev'sy  L.S'8 8'6 ler'sy  LSL'Y €L 9L'8Y LLg'e 6'0L  €96Zv  €02'S 8yl G9G'0S Sv—9¢
9L 16205 G918 L8 16205 2Se'Y S'9 €60'0S  6SCC 8'6 6€8'6Y  206'v €6l /6ges Ge-92
Zl L¥0'9z  Sl6‘e LS ¥0'92 961 0¥ €v6'Sz  6E0°L 9'9 698'Gz  SOL'L 6L 086'92 Gz-8l
ljusuwijjoiue je ®m<
9'2¢ 606'9L 290'Ge 202 606'9L 625Gl 6.1  25L'9L  8g9'Cl vl  225'6L  9zLol 8'ez 19218 Jussuoo je ebe Han
9'8 2/E'v6  0L0°8 8'Y 2lE'Y6 89SV 8'c 226 0ps'e 6 £68'¢6  GI9'Y 282  2hv'9e6 awooul HAN
12 9/6'c€ /69 M 9/6'cc /8¢ 20 8v6'ee  Lve o'l L16'€E  ¥ve 00  092'v€ uoneonpa Yan
/62 06v'lz 08E'9 8/l  06¥'lz  P¥es'c 2SsL /60l Lozt L'8L L1802  ¥88°C L9 026°22 AydeiBosb yan
1'6 2/6'6SlL  L6¥'VL 8 2/6'6GL G697 JX> ¥GG'6G1  ¥E6'S 2s /01651 082'8 6.y  25L'€9l Ayoluyle/eoes 4an
06k  99V'VL VL2 0L 99v'pL  PSSL €6 198'vL 628t g2t 192'v1 192t vy 020°Gl Amuapi sepusb Han
9’1z  898'ce  9lg” /2L 898'ce  2lEY 20k  geo'se  /lev'e 9'cl  22P'ee  O¥S'Y G0l  tes'se uolelUBLO [BNX8S HEN
G'Ge  188'€9 //¥'22 €02  188'€9 6982l 1’91 8¥8'29 0050l €ee  Ovb'29 9.5Vl 96l /2119 leJen0 HEY
98l  12eVv9Z 9/0'6Y 60L  L2EV9Z  €26'82 1'6 L2292 €68'€2 9Ll €l€'192 1vE'0E Y08  2/0'G/2 [leJer0 HEN
uoneluasaldey
sedpnied
8'lg  20l/ze €SS'lL 8¢L  20lLlee 2eL'ly  90L 6SS'GeE  €6E'¥E  6'E€L  €GL'€2E  LI6'PY 00l  ¥0Z'ere weiboid yosessal ||y
% oabua  -oN % oabuz  oN % oz ‘oN % oibya  oN % m_.w_”__m
uoneuasaiday
\Qﬁm mww::&:n%mﬁw o0zoz Ainp 020z aunp 020z fep " "_Ho%w%_i

0202 AInr 01 0202 Aey ‘serels paliun ‘sonsusioesey) olydesbowa juedidnied o} Buipiodoy serey uonsjdwo) Aening aousuadx3 uedioiied 6L-AINOD "€ el

Am J Epidemiol. 2023;192(6):972-986



COVID-19 Participant Experience Survey 977

sanuiuoa ajqer

Jemsue
68 €22'6 [44:] L'S €22'6 99% (004 1616 19¢€ 8V /SL'6 [0} 47 8¢ SSh'6 0} Jou Jajeud Jo ‘dpis ‘Jesun
uelqsa|
l'¢e 9/8'88¢ S08'€9 6'¢ch 9/8'882  G¥clE L0} 086'982  ¥8.°0¢ L'yl cov‘s8e  vvl'ov 088 862 10€ Jo Aeb jou o1 Wybrens
esuondo
[euonIppPE 88S O} 81| P,| pue
A" LLL'9 YoL'L 6'6 LLL'9 [A°] 6L 9€.'9 [45°] 80} S0.'9 lel l'e 20LL ‘aW 2qIoSsap dsdy} JO SUON
l'Le 8€0'v 960°| 6'Gl 8€0'v 9 8¢l 00y cls 9'/L 6.6'c 102 ¢t G/c'v eUEIqsaT
6'9¢ oLvZ ¥66°| 091 oLvZ 811 v'El LvEL /86 yAVAR c0eL €62’ €c €982 ofen
g'ee ¥8E L1 cl9'e 6'€l ¥8e°LL $8G°L L0} LOE" LE Le't a4t 802 L1 8191 9'¢ lee'eh glenxasig
UolBIUBLIO [BNXeS
9'€e VL1261 8.S'9¥ 8'El VLLL6L L6L2e c'LH $G8'G6 Lo‘ge 6V 90L'v6L  8.06¢ 209 ¥10'902 UBWIOM
JoMsue 0}
j0u Jsjaud 10 ‘oW BquUIsep
6'SE 0L0‘y 98v 6'¢ce 010y 96¢ €6l 166 0ce 0'0c 8.6 9¢ ¢t 85Iy 8s8y} 40 BUOU ‘diys ‘lesun
}'ce PAY) 10€ '0C 1€6 16} S'Gl 126 144" 9'0c 49 06} €0 LEO'L glopusbsuel
g'ce SL0‘L oee 6’61 SL0‘L [404 8Vl S00°L 5143 g'le 766 Le €0 6LLL eAreuiquoN
2’6l 90G'v2l 8S8‘ce c'H 99562l cLecl 96 9//'cel 69811 gl 1S1'eet i ZANC 08¢ 288'6el uep
Awmuapi Jepusn
Jomsue 0} Jou
Jayaud Jo ‘diys ‘,ew aquosap
6°¢ce 8lEY L6 gee 8lEY 862 g'el 62y €ac g8l G/e'y Lle el SSh'y 9S8} JO BUOU ‘X8sIa)ul ‘lasun
2’6l 650°G2l  000‘ve c'H 650°G2l €00Vl 96 6922l 96 L1 14" aro‘eet v/2'S1 1'8€ gev'oet SleiN
L€ Gee'86l  290Z¥ 6'Ch Gee'861 L6vZe €L G66'961 tec'ee 0'St 9€8'G6lL  99¢'62 909 /1€202 olews
yuiqg 1e paubisse xog
LY /90291 €1¢'9S L0C /90291  66S'eE AR 88c‘09l  280'8¢ L'2c 0/06SlL  8vl'9e ¥'0S Goe‘eLL SIUM
Jamsue
oSt 1GL'S c98 1’8 LGS €09 L9 S0L'S c8¢€ 8'8 ¥99'e 66V 8’ S/L9 0} Jou Jajaid Jo ‘dpys ‘Jesun
% eWBII ON % eWBII ON % oaBNI  ON % e@Bim oN % e
uonejuasaiday
AInp 10 ‘aunp ‘Ae ioyo
>ML h_“.w hmEEnm %‘w ozoz Ainp 0202 aunp ozoe Aen " "_“m% _%__<

panujuoy g a|qeL

Am J Epidemiol. 2023;192(6):972-986



978 Schulkey et al.

'sdnoif yoseasai [eoipawolq ul payuasaidaliopun
"yoJeasal [eoipawolq Ul pajussaidaiiapun

‘“Hgn ‘yoeasal |eolpawolq ul payuasaidal ‘Ygy ‘ysiueds Jo ‘ouneT ‘ouedsiH ‘SH ‘uswdojpAs@ |euoneonpg [eidusy) ‘q3n (6L0Z 9SBASIP SNIIABUOIOD ‘GL-QIAQD SuoneinaIqqy

L'y 8cl‘0c 918 Ve 82l'0c (YA74 vl 9LL‘0e 6.¢ 6 880°02 G8¢€ 6'S LGeg‘oe ysiuedg
0ee v.S20€ 9€.0L  ¥EL ¥.S20€  CLE'LY CH ev¥'S0E  vLL'VE L'y G99'c0E  2ES'vY L'¥6 256°lee ysiibu3
abenbue| Arewid
Jamsue
GG 1622 9zy ze 16LL 9tz ze 017 0Lk ze 6vLL 124 €2 1867 0} jou Jajeud Jo ‘diys ‘Jesun
(-019 ‘e1eIO100p
1454 LS9'V9  98L'9¢  Sve 1599 8€8'Gl 602 688°c9 LLEElL v'/2 L2e'e9 89¢€”I €0¢c 2ee'69 ‘sJe)sew) aaifep paoueApy
(ayenpelb abaj|09)
gee 28569  Llv'ee L8l 28569 6.6Cl 8'Gl 85689 2680l 8'0¢ 9¢i'89 LE2'VL 9'Ie 6.8'cL aiow Jo sieak  abo|j0D
|o0yos [eo1uyo8} 4o aaibap
c'6l €2c'¥8  GSL'9l SH €22'78 1256 6'8 10.°e8 LevL 8L 0ce'e8 16.°6 1L'Se 82648 s,ereloosse ‘969)|00 swog
(ayenpeub
GL €/¥19 2l0's cv €/¥19 Les‘e v'e €6229 28c'e vy 02129 1662 L'0e 81889 [ooyos-ybiy) @39 1o | opeIn
e(looyos
e S¥S'2e  I€S o S¥S‘ce S62 80 Lgsee 161 A 667°'cc 092 99 €5.'2e ubly swos) |1-6 sepein
8} 2561 eyl o'} 2561 6. L0 8v6L cs 60 L62 €L e 0L0‘8 (100Y2s B|ppIW) 8-G sepeln
0962 0c> 0962 0c> 0962 0c> 856C 0c> 60 v.6'2 e(Arewd) | sapesn
cuapeblapury papuspe
61G 0c> 61G 0c> 61G 0c> 61G 0c> 20 €2s Ajuo Jo |ooyos papusie JaneN
uoneonpg
Jamsue
06 €81°'G9 €88 (] €81'G9 €62 (4 80059 592 'S ¥8'v9 9lg'e 564 68599 0} Jou Jajeud Jo ‘diys ‘Jesun
gey cco'8l  €/82 0've 2298l Yov'y ¥'0C LEV'8L 89.'c €82 0/2'8t LLL'S 6'S Se0°02 000°002<
9’y €096k 9€6'S 1'se €09°ct 66v'c L'le Svy'el ces’e €62 0g‘El 006°€ e 889y 666‘66L-000°0G}
L'\ cv8'ee  9sv'eh L've 2r8'6e ¥9€Z L'le S/¥'62 26€'9 L'/2 €/1'6e 9/0'8 ¥'6 9ll'ee 666'617L-000°001
g'8¢ 9gs've  Lev's 8'ce 92s've €65'S c'6l See've 159V 1'ge 60012 6109 YAV 0ce'9e 666'66-000°GL
cee €cs'ee 080l 86} €es'ce 8ch'9 9l 8v1‘ge 0/2's S'Ie 0/8°'Le 8€8'9 L0t 819vE 666'7.-000'0S
0'9¢ 8€c'Gc 9659 €'GlL 8€2'Ge 658 gch 0€0'Ge 8clL'e ] L.8'VC €€0'y A 66592 666°67-000'GE
L6 €6.°€e evs'y s €6.'€e yiL'e 06 G/9'ce crie L 655°ce 6v.C cL 108've 666'7£-000°'Ge
o€l Lee' 1y €.€'S S'L [KorAlR 4 660°c 09 290 Ly a8y A 968°0% AN 14" 148°K4% £666'7¢-000°0}
L' LwL'es 1692 8¢ LyL'eg 69Y° L 0¢ 090°'cS 8S0°} LC 156°2S 8e' L 8'Gl 826°€S 2000°01>
¢ ‘swoou|
%  elqbua  "oN %  alq1bi3 "ON % a3 "ON %  olqbl3 "oN % o_m”__m
uonejuasaiday
>mﬁh__ﬁ.m._ N@@E:E:nm\»\mr_\_,_‘w 0zoz Ainr 020z sunr 0zoc Aew __.,u_r_mo_.“h ”..% 1\

penuijuoy g alqeL

Am J Epidemiol. 2023;192(6):972-986



COVID-19 Participant Experience Survey 979

sanupuoa ajqel

Q9.
St EvLCL €8l 8'9¢ 0522k 8I¥'E [ 0522k 0.9t 44" 0ssek  /8S°L €H eeyet  eov'l b cmﬁ”: 8l
Le 19G'y 144 ¥'oe 9€8‘y LLY'L a4t 9€8‘y 169 o€l 62y S¥9 el 189y 229 q®HUM pue STH
¥'0 062°2S lee L evL'es  vie9 €9 evl'es  918¢C 6'¢ leg’es  ¥90°C L€ 1/9'28  Gv6'L gAluo SH
queoLBWY
S0 8//°99 8c¢e 80l /1879  /62% €9 /1879  v6S'C (0874 06¥29  669°c L'e 02€29  9lS'e ueolyy 10 xoelg
e 0610k He W4 6901 206 9'L 6901 Sve'l L0l €€5°0L 0cL‘L 70l ¥91°0L 160} quelsy
,90ey
6t 09 €S 8'/2 €682 708 8L €682 919 8¢cl 6¥8°C 99¢ o€l zes'e 69¢ q98<
8'v 91611 €38 g'cv Lv6°8lL 2ro's '8¢ 1768l 61€S L¢c .Gt 802y L'le Lev'sl S00'v q98-92
¥'9 gLses Lve'e (A4 /€965 98L9¢ g'6e L8965 GL¥9lL 8'9¢ L9SYS /29wl L'9¢ 090'vS 960Vt q§4799
9'€ Ger'oL 1SS‘e L'ee L02'eL L/9'Ve '8l L02'eL 2ov'El 9'/LL v.e'eL €cLcl 89l 6281 8€0°Cl G999
L'e €2€°65 vee't 992 9/619  €8€9L 9Ch 9/5°19 G8/2 e€cl 61809  86vL 8L 69709 41VA SS9t
9t Ler'ay GGL L'Ge G9S'0S  60LCH 90t G9S'0S  0Se‘S 90t L9g8'6y  S0E‘S 00t Ges'er  S96'Y Sv—9¢
I L62°0S 9L g¢e 16€'2S  SLLME '8 16€'2S  €.5Y 8'8 20L'lS €SV '8 I8E'LS  SGLEY S€-9¢
L0 1¥0°92 ¥8I Lot 08692  2eE'v 9'S 086'9¢ €25t 8'S 2l992  0vS'L €9 G6v'92  ELV'L Gc-8i
cluswijjoius je aby
Juasuod
8'S 60692 VA4 7 LGy 19€18  vel'9g 982 19€18  06¢'ce 2'se le8'6L  evioe Sve 6LL'6.L  09€E'6L 1e obe yan
60 2LEY6 018 6°€l Zry'96  88ecl 69 Zrv'96 6099 8'g 96/'G6  2€S'S €S €lv's6  280°S awodul HaN
L0 9/6°€E 6€ Sy 09¢'ve  GESt €e 092've 16L At 9SL've  92v o /80vE  Lvv uoneonps Ygn
(4 06¥‘le €/8 a0y 026'ce 122'6 9'le 026'ce 8Y6'Y ¢'0c €917'ce €eS'y v'61 €0¢c'ce €0E'y AydeiBosb Han
Ayoluyle/eoe.
L0 2L6'6SL  28L'L 9vL  2S.'e9l  628‘€e 89 CSL'€9L  9IC'H 9's 0SP29L  VviL'e 2's 908°I9F 9/v'8 d4n
Auep
Ve 991Vl cse ¥'9¢ 020°Gl 296 8¢l 020°Gl ¥26't vel P¥8'vL ov8‘lL c'LH L'yl GG9°L Japuab Han
uoleuaLIo
6C 898°ce 9.6 ¥'oe ve8'se L8Ok 2'St ¥e8'se  6ev's 8yl 06L'SE€ 661G 8'cl L/8'vE  918'F [enxes HdN
Sy 18€°€9 6.8'c 1414 L2L19  gelile 6°'le 12129 VL9V L'€C 868'G9 922Gl ¥'ce 262's9 909wl IreJono gy
9C lee'v9z  vi8‘9 8'9¢ 1/0'Sle  18L°€L oyl 1/0'S/e  0L2'0V Lel L9¥'LLe  GL9‘GE gch 12.'692 80L'€E IreJono 4an
uonjeluasaiday

syuedionied
(X c0/L/2e  €69'6 L0€ ¥0g'ere  0L6'v0L L9l ¥0eg'eve  vv6vS L'SE Geelee  Lv80S vyl 610'see  ple'sy  weiboud yosessal ||y

% a1qib113 "ON % a|q1b113 "'ON % a|q1b113 "ON % 8|q1b113 ‘'ON % 8|q1b113 ‘ON
uonejuasaiday

suojlsiap A3ning |1y uoisiap Aaning Auy 1202 Ateniqeq 0202 Jaquiadsag 0202 JaquianoN

1202 Alenige4 01 0g0g JaquianoN ‘salels pauun ‘sonsuaoerey) aiydelbowaq edionied o) Buiplodoy seyey uonaidwo) Aeaing aousuadxy juedidiied 61-QINOD b dldel

Am J Epidemiol. 2023;192(6):972-986



980 Schulkey et al.

sanupuoa ajqel

Jamsue
0} jou Jajaid

8'0 €22'6 S Syl G516 L9€'L S/ G516 S0L 29 L6E'6 185 8'S zve'e 6€S Jo ‘diys Jesun
uelgss| Jo Aeb
(X 9/8'882 G898 o'le 86210 2VE'c6 €9l 86210 ¢LL'6¥ €'Gl /80262 €9¢'GY L'vh 8cl'G6c  eve'er lou “o'1 ‘Wybrens
LOW aqLosap
l'e (WAL Syl 6'vc 2oL, Go/'L gch 2oL, 128 €L 1669 16 cok 1269 0L 9S8y} JO SUON
9'¢ 8€0'y ci48 99¢ Gle'y G9S‘L 88l Gle'y €08 98l L6L'Y 8./, L8k LSL'Y €GL quelgsen
1584 OLyZL lee €. €587 626 76l €387 Les‘L 8’6} €Ll 9es‘L 9’8} 197 Ler'l fen
8¢ 8E L1 lee g€'ce Leeel are6'e €6t Leeel 2.8l L'Sl 2G6'LL 208‘lL ok 818'LL $G9°L glenxasig
UOIBJUBLIO [ENX8S
(0K 1AV LL6'S L'ee 710’90 81189 0Lk 710°'90¢  ¥S0°'GE 09t ¥60'€0C  ¥95°'cE €'GlL 689102 .¥6'0€ UBWIOM
Jamsue
0] jou Jajaud Jo
‘joW 8quosep
asay} Jo
8V 010y €9 €S 8SL'y 6. 9've 8SL'y 19484 L'2e Sy (WA 6'€C 260y 9¢ce auou ‘diys ‘yesun
€S L€6 0§ 8'6E LEO'L (0]87 86} LEO'L 02 88l 800°} 68} 6Lt 966 8L} qepusbsuel
9'Y GL0'} Ly Sy 6LLL S6¥ glec 6LLL 8€¢ ¢'0c 980°L 6lc 6'8} 0L0°L c0c o_>‘_mc_ncoz
6¢C 99G'vel  2e9'e 0le 288‘6cl £60'GE Lvh 288'6ck  GEO‘6 L'E} 2co'sel  86vLL LEL cliZeL 1999l uep
Awmuapt Jopusy
JaMsUE 0} Jou
Jojaid Jo ‘dpys
‘z0W 8qlI0sap
asay} Jo auou
(] 8LEY SS OIS SSh'y ci8 8'9¢ SSP'y 8cYy S'6¢ cer'y 26¢ 6°0c 96€'Y 6£€ ‘gXesialul ‘lesun
6¢C 6S0'Gel 059t (WX 2er'oelL  0Le‘se L'vh cev'oet  LEL'6l L'e} 6¥5'82L  S6SZL L'EL €6922L 6591 sleN
(X Gee's6l  886'S z2ee L1€202 88,89 bLL L1€202 6.E£°GE L9t ¥S€'v02  1¥58°CE At 0€6'c0c  9le'le slews
yuiq
Je paubisse xag
2's /90'29L  gev's [A°14 G9e'eLl  Sv9'6L 6'v¢ Goe'e/l €e6'ey eve 9€6'89L 80V gee 0S€Z9L  vve'ee SHUM
Jamsue
0} Jou Jajaud
Sl LGL's 68 gee G/L9 asy'L o€k S/L9 708 60l 1209 59 L0k 1G6'S 209 Jo ‘diys Jesun
8¢ €22'6 88 €9 LvS'6 009°L A LvS'6 9L (A cer'e 999 9'6e 2se'6 09 q@9®el1 JI8y10
49981 BHYM
[ Zr8al 602 9've 1297} 62cy WA 12971 1602 L'ee 19871 S06°L 2'8¢e v2cLlL 069°t -uou pue gH
% alq16113 "ON % a|q1b113 "ON % alq16113 "ON % 21916113 "ON % a1q16113 "ON
uonejuasaiday
suoisiap Aaning [y uoisiap Aaning Auy 120c Atenigadg 0202 1aqwadaq 0202 JoqWIaAON

penujuoy 'y alqer

Am J Epidemiol. 2023;192(6):972-986



COVID-19 Participant Experience Survey 981

sanupuoa ajqel

8'0 €L¥29 9€9

(0] Sys'ee e

2562 0c>
0962 0c>
61S 0c>

o't €81°G9 €v9
8'G geo'st 980°+

€9 €09°€l €98

€9 2r8'6e £98°}
9'S 925've 08e’t
6'v €252 6.5+

'€ 8eg'se 898
G¢ €6.°€2 169
St LEC LY 0L9
7’0 LLES 00¢

vl 81889 295’8

L'y €622 080t

9y 0L0‘8 89¢€

L¢ v.6°C 08

€cS 0c>
Sy G8G'99  S¥9‘6
6'€S GEO'0C  66L°0L
§'qg 889'v1 avi's
L'vS olkee €981
809 0ze'9e  zleel
0°Sv 8L9'vE  G95'Gl
v'9g 6659 €196
(14 l08'vC  6G6'9
¥'0c viGer €698
'8 826'€S  S69Y

¥'9

€c

9'¢

L'l

8’/
8'9¢

98¢

9'8¢
€/l¢
gve
96}
vl
S0k
(V4

81889 26E'Y
€522 9¢S
0L0‘s Ole
v.6°C IS
€cS 0c>
G8G'99 9LI'G
Ge0'0e 09€'s
889yl L02'Y
olkge 1616
02e'9e G812
8L9'vE 06€'8
66592 112'S
108've 609°c
145 K44 LYy
826°€S €12

L'g

Sl

LE

c9
6'Lc

1'6¢

¢'6¢c
G'9¢
0€e
S/t
o€l
06

gt

65€'89 8ls‘e
9,922 cee
6862 ¥8
0/6'2 0c>
(¥4] 0c>
10199 60}t
¥85°'61 Lov'S
6.2'v1 82y
€ee'le yEL'6
16262 228’9
LE6°CE 062
8292 0.5y
2or've G8L'e
] %44 008‘c
0v9'es geL'}

(eyenpeub
|ooyas-ybiy)
6'v 16089 gee'e a3av 1o gt speln
q(looyos
ybiy swos)
S’ /2922 cee L1—6 sepeln
q(looyos
alppiw)
el cL6L 00} 8-G sepein
e(Arewnd)
196 0c> 1 s8peiy
quenebiepuny
papuaye
Ajuo Jo jooyos
les 0c> papuane JensN
uoneonpg
Jamsue
0} jou Jajaud
6'S 01869 088‘c Jo ‘diys “)esun
§le 99€°61 2ee’'s 000°002<
666661
8'8¢e SEL'VL 90y —-000°0S}+
666617}
0'8e G86°0€ 1998 -000°00L
g'Ge €.v'Se G81'9 666'66-000'GL
L'ge £,09°'ce LIV, 666'7.-000'0S
69t cL6'se ¥8€'y 666°'67-000°GE
4" 882772 €10°c 666'7€-000°'Ge
'8 SL6‘Ly ¥0S‘e £666 '72-000°0L
6'C 861°'€S 8/G'L 2000°01>
$ ‘@woou|

% a1qib113 "ON

% a|q1b13 "ON

%

a|qi1b13 "ON

%

a|q1b113 ‘ON

% a|q1b13 ‘ON

suoisiap Aaning |y

uoisiap Aaning Auy

1202 Atenige4

0202 J1oqwadaq

uonejuasaiday
0202 1aquianoN

penuiuoy 'y alqer

Am J Epidemiol. 2023;192(6):972-986



982 Schulkey et al.

‘welboid ay} woiy umelpyim pey wedoiied
8|Buis e yolym Jaye sjep Joje| e 1B 82IN0S8I BIEP 8y} WO pa|ind Sem }I 9snedaq Jequinu juediofed [ejo) 8y 0} wns jou seop Alobered ebenbuel syy ul sjuedionted jo sequinu [eloL
‘sjuedioiied Jo Jaquinu [e10} 8y} uey) Jajealb wns e ul buinsas A1o6sjed | uey) aiow Ul pauNod ale sueddiied 4
"sdnoif yosessal [eoIpawolq Ul pajussaidaliapun q
‘welboid 8y} woiy umelpylim pey
sjuedioiied g Yoiym Jaye arep Jole| B Je 92IN0Sal Blep oy} woiy pajnd sem ) 8snedsaq Jaquinu juedioned [0} ey} 0} wns jou seop Alobereo abe ey ul sjuedionted Jo Jaquinu [E10]
"yoseasal [edlpawolq ul pajuasaldaiiapun
‘"gn ‘yoJeasal |eoipawolq ul pajuasaldal ‘Hgy ‘ysiueds Jo ‘oune ‘oluedsiH ‘STH ‘uswdojaase@ [euoneonpy [eisudn) ‘a3n ‘610g 9SBaSIP SNJIIABUOIOD ‘GL-AIAOD Suoneinaiqaqy

c0 8cl'0e yAS c'8 L6202 G99l vy 16202 G68 0¢c ole'oe 14574 0¢c €61°02 covy ysiueds

L'e $/5720¢€ 9596 (4 2s6'lee  vve'eol 89} 2s6'lee  6¥0VS 6'St VLLZLE  62¥'0S ¢Sk Ges'vle  2lely ys1bug
pebenbue| Arewid

Jamsue

0} jou Jajaud

90 L6L2L 117 S'6 1867 8G/ 6t 1867 ¥6€ 6'¢ LE6L 48 (7 1682 VX4 Jo ‘diys Jesun

(-019 ‘e1eI0100p

‘s Jo)sew)

€9 159v9 LS50y 8'eS 2ee'69 (A YA 8'8¢ 2ee'69  2l6'6l g'8e 10829 02e'6l 8/¢ YELL9 12981 sa1bep psouenpy

(eyenpesb

ab9]|00) aiow

4% 28569 950 L'ev 6/8'c. L/8°LE g€ee 6/8'c. 6879l 8'le €lv'e.  66LGl 102 818‘LL  6v8'vi Jo sieak { 869|100

Jooyos

|ealuyos}

1o aalbap

s, o)eloosse

€2 €22'¥8  996‘L £'82 82678 19812 Lyl 82678  906°Cl 2el G09'98  99%'LL el 266'S8  S89°0L ‘abe||00 swog
% a1q16113 "ON % a1q1b113 "'ON % a|q1b113 "ON % 81q1b113 ‘ON % 8|q1b113 ‘ON

uonejuasaiday
suoisiap Aaning |y uoisiap Aaning Auy 1202 Aeniqaq 0202 J1aqwiadaq 0202 19qWaAoN

panujuoy  p ajqeL

Am J Epidemiol. 2023;192(6):972-986



COVID-19 Participant Experience Survey 983

- 59.6%
NJ 22.0%

T Completion Rate, %

64.2 =500 miles

0.0

Figure 1. COVID-19 Participant Experience (COPE) survey completion according to state, 2020-2022. COPE survey completion rates varied
widely, ranging from 9.6% (Mississippi) to 64.2% (Maine) and showing large regional differences. COVID-19, coronavirus disease 2019.

DISCUSSION

The COPE survey represents the All of Us Research
Program’s first longitudinal survey data collection effort and
first data on COVID-19, mental health, and social deter-
minants of health (15). The COPE survey and accompa-
nying analysis represent important steps in understanding
the impact of the COVID-19 pandemic in general, and
specifically among individuals from communities underrep-
resented in biomedical research. The COPE survey adds
elements to the All of Us Research Program’s data set
that could significantly affect health outcomes but are not
typically captured in EHR data. These data, along with
accompanying program data, are currently available to the
research community through the All of Us Researcher Work-
bench (https://www.researchallofus.org/).

The COPE survey efforts provided insight into the effect
of survey modifications on survey completions at scale and
across diverse populations. While the general trend was
increased survey completions for each iteration of the COPE
survey after the second survey, disparities in response rates
among demographic groups remained regardless of survey
content or implementation changes. It is important to note
that a systematic scientific approach to increasing survey
completions among disparate populations was not the goal

Am J Epidemiol. 2023;192(6):972-986

of the COPE survey. Instead, small iterative changes were
made to improve the participant experience over time while
maintaining the scientific integrity of the overall COPE
assessment survey. Some of the changes (e.g., shortening
the survey, enhancing email communications, implementing
direct links) appeared to increase overall survey comple-
tion rates, whereas other changes (location of resources,
explicitness of “submit” button) generated unanticipated
consequences, such as increased numbers of incomplete
survey responses. Computer-assisted telephone interviewing
interactions were a pilot method for the program; the rel-
atively small number of completions (113/59,944, or 0.2%
of February responders) cannot be credited for the signifi-
cant increase in COPE February response rates. However,
because some participants prefer the telephonic method, the
All of Us Research Program has expanded the use of this
method for other program surveys.

Given the urgency and emergent nature of the COVID-
19 pandemic, the COPE survey was conceived, designed,
and administered rapidly. Programmatic prioritization of
COPE survey development in response to the surging pan-
demic enabled streamlining of the regulatory processes and
empowered the COPE survey development team in its rapid
action. As a result, the timeline from development to survey
rollout was markedly shorter than it was for past All of Us


https://www.researchallofus.org/
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Research Program surveys, spanning just over 1 month from
concept approval to first survey deployment.

Due to the program’s desire to swiftly respond to the
evolving pandemic, some risks were accepted during the
development of the COPE survey. Primarily, cognitive and
user testing were done only on subsections of the survey,
not on the survey as a whole. The program held multiple lis-
tening sessions with participants, community partners, and
frontline staff, although due to the shortened development
timeline for the survey not all recommendations from these
listening sessions could be implemented. Finally, while the
COPE survey incorporated previously validated scales when
possible and was consistent with the NIH Common Data
Elements repository (https://cde.nlm.nih.gov/home), not all
survey items were validated prior to the survey launch.

One consistent element across all COPE survey deploy-
ments was the inclusion of a set of resources available to
participants. Given the challenging times in which the COPE
survey was deployed and the inclusion of suicide assessment
questions, the team deemed it necessary to provide support
for those in need. Resources were presented based on a
conditional response during the PHQ-9 assessment for select
participants, and again at the end of the survey for all
participants (Web Table 3). This represents a well-balanced
approach and a comprehensive method for supporting par-
ticipants in a digital manner when asking questions related
to suicide.

The burden of the COVID-19 pandemic has dispropor-
tionately fallen on persons belonging to racial and eth-
nic minority groups (18), on individuals with low levels
of income and education (19), and on sexual and gender
minority communities (20), all of whom are often under-
represented in biomedical research. This survey successfully
collected data from these demographic groups, which can be
combined with EHR data, genomics, and data collected from
mobile devices within the All of Us Researcher Workbench.
Compared with other large longitudinal studies and surveys,
COPE survey respondents represent a significantly more
diverse population. For example, the Framingham Heart
Study consists of predominantly White participants, leading
to known racial and ethnic disparities in predictive capa-
bilities (4). Similarly, the Nurses’ Health Study includes
women, with self-identified racial and ethnic minorities
comprising 14% of respondents (21), and the UK Biobank
is less than 5% non-White (22).

COPE survey respondents were not demographically rep-
resentative of the All of Us Research Program cohort overall,
being more frequently White and older, with higher levels
of income and education. Similar patterns in survey com-
pletion rates by demographic category have been seen in
other surveys completed by All of Us Research Program
participants. Notably, survey completion patterns for other
postenrollment surveys mirror those of the COPE survey
(56.2% response rates in secondary surveys from partici-
pants belonging to communities well represented in biomed-
ical research vs. 33.3% response rates in secondary surveys
from participants belonging to communities traditionally
underrepresented in biomedical research) (15). However,
these other surveys were largely completed before the pan-
demic, with different timing and communications strate-

gies. While not directly comparable, lower response rates
from certain underrepresented communities are commonly
observed in patient surveys (23, 24) and might be affected
by a variety of factors for different individuals and groups,
including justified distrust of the medical establishment,
divided attention due to competing priorities and concerns,
lack of access to stable internet, or lower internet literacy.
Programmatic outreach and retention strategies must address
the challenges faced by underrepresented communities in
order to lower barriers to completion and improve equitable
access. Additionally, the COVID-19 pandemic may have
created unique disproportionate barriers to survey comple-
tion, such as lack of time or interest due to life stressors
such as loss of employment, essential-worker status, lack
of childcare, lack of stable housing, and COVID-19-related
illness, among others (25). The All of Us Research Program
data set does not currently include detailed data on occupa-
tion, which is likely correlated with COVID-19-related risks
and behaviors and may be considered a strong unmeasured
confounder. The All of Us Research Program intends to
collect occupational history in the future, enabling future
data releases to include participant occupation history.
Highly differential survey response rates among demo-
graphic groups indicate that COPE survey results may not be
generalizable to the full All of Us Research Program cohort
or US population. Response rate disparities are compounded
among cross-tabulations of multiple demographic categories
(data not shown but available in the All of Us Researcher
Workbench). The application of appropriate weighting
would reduce but not remove the impact of this nonresponse
bias due to the inability to correct for unmeasured factors.
Researchers using COPE data in the All of Us Researcher
Workbench will need to apply appropriate statistical tech-
niques to manage missingness and bias. When conducted
with appropriate caution, descriptive analysis leading to the
development of research questions for future studies may
be the most obvious use case for COPE survey data. Causal
analyses require particular attention to understanding the
limitations of the COPE data set, although the All of Us
Research Program is well positioned to support researchers
in this process. Research support is offered in the All of Us
Researcher Workbench through educational resources (writ-
ten documentation, videos, tutorials, interactive forums);
sample, tutorial, and example notebooks; virtual office
hours offering 1:1 support from data scientists; and a review
board of experienced scientists and statisticians available
to review workbooks for potential bias or stigmatizing
research. As of this publication, a demonstration project led
by a team of experienced researchers using COPE survey
data was completed, and a tutorial notebook guiding users
through analysis is being made available to researchers.
Demonstration projects are intended to provide an example
of minimally biased, high-integrity research and methods
for less experienced researchers. Additionally, external
resources are available to help researchers understand and
apply techniques to appropriately handle selection bias
and to conduct bias analysis or other techniques (26—
28). The longitudinal complexity of the data and strong
temporal trends in COVID-19 risk and associated health
behaviors admittedly require rigorous analytical treatment
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and acknowledgement of limitations by researchers using
the data set.

Survey completion strategies we found to be successful
in the COPE survey and plan to retain for future surveys
include sending direct, no-login-required links from email
and SMS messages; reducing survey length; incorporating
testimonials and personal stories as part of the messaging
platform; and working across the All of Us Research Pro-
gram consortium to build national-to-local outreach in ways
that are integrated into the larger communications strategy.
Many of these strategies were suggested by community
partners and participants during listening sessions specific
to the COPE survey.

Regarding incomplete surveys, we hypothesize that as-
pects of the user experience design, such as the positioning
of resource pages prior to the “submit” screen to accom-
modate the direct link functionality, affected and perhaps
increased “functionally complete” incomplete survey rates
(incomplete surveys where participants had responded to
all survey questions but had not clicked the final “submit”
button). An improved survey design would be to present
resources and “thank you” pages after completion of the last
question.

Insights into what factors—biological, environmental,
and social, among others—might make individuals more
vulnerable or more resilient in periods of increased and
prolonged stress such as during a pandemic are limited
due to the relative infrequency of pandemics as well as the
logistical and technical challenges associated with studying
these emergent situations. Responding to the historic crisis
posed by the COVID-19 pandemic, the All of Us Research
Program swiftly developed and deployed COPE surveys
to provide participants with an opportunity to share their
experiences. Data regarding these experiences can also
be combined with additional programmatic data such as
genetics, EHR data, and other survey responses.

The COPE survey represents a successful survey imple-
mentation and iteration to collect longitudinal data and to
improve response rates across a large and diverse cohort,
offering lessons to other groups proposing similar surveys.
A total of 65,339 participants filled out the COPE survey at
least twice (9,693 filling out all 6), providing a substantial
longitudinal data set spanning 10 months following the
initial emergence of SARS-CoV-2 in the United States.
The deployment timeline and midstream pause enabled
assessment of longitudinal effects within the survey cohort,
developed and enacted strategies to increase the number
of responses, and assessed the effectiveness of survey
and communications changes for increasing the number
and diversity of participant responses. Efforts to reduce
completion bias in future All of Us Research Program
surveys include focused communications, outreach, and
accessibility improvements.

In addition to being the first longitudinal survey deployed
by the All of Us Research Program, the COPE surveys rep-
resent the first significant contribution of participant data on
COVID-19 pandemic experiences, mental health, and social
determinants of health. As the program evolves, its aim is to
enhance and increase the prevalence of data on mental health
and social determinants of health that participants may share.
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These contributions will build an increasingly robust data
set, one generated by a diverse cohort of participant partners
that is available to researchers as a foundation for future
medical breakthroughs.
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