JMIR RESEARCH PROTOCOLS Williams et &

Protocol

The Association Between Physical Distancing Behaviors to Avoid
COVID-19 and Health-Related Quality of Life in
Immunocompromised and Nonimmunocompromised Individuals:
Patient-Informed Protocol for the Observational, Cross-Sectional
EAGLE Study

Paul Williams**, MPH; Timothy A Herring®, MPH; Renata T C Yokota®, MSc, MPH, PhD; Tiago Maia’, MPH;
Sudhir Venkatesan®, MPH, PhD; James C Marcus’, PhD; Gabriella Settergren®, M Sc; Sofie Arnetorp®, MSc; Andrew
Lloyd™, DPhil; Johan L Severens', PhD; James W Varni*?, PhD; Sharon Dixon™; Lweendo Hamusankwa'®, BSc;
Philip A Powell*>'®, PhD; Sylvia Taylor'’, MBA, MPH, PhD; John E Ware Jr*®, PhD; Marieke Krol*®, PhD

1Global Evidence, BioPharmaceuticals Medical, AstraZeneca, Gothenburg, Sweden

2Patient Centered Solutions, IQVIA, Courbevoie, France

SMedical Evidence, Epidemiology, Vaccine & Immune Therapies, BioPharmaceuticals Medical, AstraZeneca, Wilmington, DE, United States
“4pos, Epidemiology & Pharmacovigilance, Leuven, Belgium

SPatient Centered Solutions, IQVIA, Porto Salvo, Portugal

BPM Evidence Statistics, BioPharmaceuticals Medical, AstraZeneca, Cambridge, United Kingdom

Patient Centered Soluti ons, IQVIA, Washington, DC, United States

8Global Evidence Portfolio Del ivery, BioPharmaceuticals Medical, AstraZeneca, Gothenburg, Sweden

Health Economic & Payer Evidence, BioPharmaceuticals Medical, AstraZeneca, Gothenburg, Sweden

10 caster Lloyd Consulting Ltd, London, United Kingdom

Useverens HTA Consultancy, Venray, Netherlands

PTexas A&M University, College Station, TX, United States

L3patient representative, Sulphur Springs, TX, United States

Ypatient representative, London, United Kingdom

Bsheffield Centre for Health and Related Research (SCHARR), University of Sheffield, Sheffield, United Kingdom

16philip A Powell Consulting, Sheffield, United Kingdom

1"Medical Evidence, Vaccine & Immune Therapies, BioPharmaceuticals Medical, AstraZeneca, Cambridge, United Kingdom
1830hn Ware Research Group, Watertown, ME, United States

Bpgtient Centered Sol utions, IQVIA, Amsterdam, Netherlands

“these authors contributed equally

Corresponding Author:

Paul Williams, MPH

Global Evidence

BioPharmaceuticals Medical
AstraZeneca

Pepparedsleden 1

Gothenburg, SE-431 83

Sweden

Phone: 46 722198256

Email: paul.williams8@astrazeneca.com

Abstract

Background: Immunocompromised individuals are known to respond inadequately to SARS-CoV-2 vaccines, placing them at
high risk of severe or fatal COVID-19. Thus, immunocompromised individuals and their caregivers may still practice varying
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degrees of social or physical distancing to avoid COVID-19. However, the association between physical distancing to avoid
COVID-19 and quality of life has not been comprehensively evaluated in any study.

Objective: We aim to measure physical distancing behaviors among immunocompromised individuals and the association
between those behaviors and person-centric outcomes, including health-related quality of life (HRQoL) measures, health state
utilities, anxiety and depression, and work and school productivity impairment.

Methods: A patient-informed protocol was developed to conduct the EAGLE Study, a large cross-sectional, observational
study, and this paper describes that protocol. EAGLE is designed to measure distancing behaviors and outcomes in
immunocompromised individuals, including children (aged =6 mo) and their caregivers, and nonimmunocompromised adultsin
the United States and United Kingdom who report no receipt of passiveimmunization against COVID-19. We previously developed
anovel self- and observer-reported instrument, the Physical Distancing Scale for COVID-19 Avoidance (PDS-C19), to measure
physical distancing behavior levels cross-sectionally and retrospectively. Using an interim or a randomly selected subset of the
study population, the PDS-C19 psychometric properties will be assessed, including structural validity, internal consistency,
known-group validity, and convergent validity. Associations (correlations) will be assessed between the PDS-C19 and validated
HRQoL -related measures and utilities. Structural equation modeling and regression will be used to assess these associations,
adjusting for potential confounders. Participant recruitment and data collection took place from December 2022 to June 2023
using direct-to-patient channels, including panels, clinician referral, patient advocacy groups, and socia media, with
immunocompromising diagnosis confirmation collected and assessed for a randomly selected 25% of immunocompromised
participants. The planned total sample size is 3718 participants and participant-caregiver pairs. Results will be reported by
immunocompromised status, immunocompromising condition category, country, age group, and other subgroups.

Results. All dataanalyses and reporting were planned to be completed by December 2023. Results are planned to be submitted
for publication in peer-reviewed journals in 2024-2025.

Conclusions: This study will quantify immunocompromised individuals' physical distancing behaviors to avoid COVID-19
and their association with HRQoL as well as health state utilities.

International Registered Report Identifier (IRRID): RR1-10.2196/52643

(JMIR Res Protoc 2024;13:€52643) doi: 10.2196/52643
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the duration of the condition and the type of immunosuppressive
treatment [3,17-19]. Moreover, there is alack of consensus on
how severity should be categorized among immunocompromised
individuals (eg, who should be considered moderately vs
severely immunocompromised) [9-11,15]. To date, this

Introduction

Background
Recent estimates suggest that there are >14 million

immunocompromised individuals in the European Union [1]
and approximately 19 million immunocompromised individuals
in the United States [2,3]. Relative to their immunocompetent
peers, immunocompromised individuals are at an increased risk
of SARS-CoV-2infection [4]. Moreover, despitethe availability
and use of COVID-19 vaccines, immunocompromised
individuals have a higher risk of hospitalization and death from
COVID-19 [5-8] due in part to their suboptimal responses to
those vaccines [9-11].

Early in the pandemic, governments worldwide implemented
a number of public health nonpharmacological interventions
(NPIs) to ease hospital demand; slow down the spread of
SARS-CoV-2; and protect high-risk groups, including
immunocompromised individuals[12,13]. Interventionsincluded
lockdowns, travel restrictions, compulsory mask wearing,
stay-at-home or other isolation policies, and physical distancing
measures [12,13]. The US and UK governments advised
immunocompromised individuals to maintain physical
distancing, wear masks, avoid crowds, and keep up to date with
COVID-19 vaccinations [14-16]. However, the population of
immunocompromised individualsis heterogeneous—the degree
of immunosuppression depends on the underlying disease or
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heterogenous population, together with inconsistencies in how
governments and physicians advised NPIs, has created
uncertainty for immunocompromised individuals as to what
they should be doing to keep safe[14,20,21]. While conducting
interviews with the patient authors of this protocol (after
protocol development), acommon statement was that “life was
never static—we (immunocompromised individuals) had to
adapt to an ever-changing landscape.”

Although NPIs effectively reduce the risk of SARS-CoV-2
infection [22], the psychosocia impact of such measures is
unclear [23]. While there were some cases in which
immunocompromised individuals reported that NPIs had a
positive impact on family life, health care access, and mental
health [24,25], for many immunocompromised individuals,
NPIsled to negative effects on mental and physical functioning
in areas such as exercise, socia support, independence, sleep,
daily routines, anxiety, and continuity of care [23-29]. As an
example of disrupted continuity of care, in the interviews
conducted after protocol devel opment, the patient authors noted
that COVID-19—related restrictions caused delays in cancer
diagnosis and subsequent treatment initiation. In addition,
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support from family memberswas disrupted when those family
memberswereinfected with SARS-CoV-2. The patient authors
also described an increased sense of isolation caused by being
unable to spend time with family members and friends. This
view is reinforced in studies among the general population,
which have aso shown that NPIs were linked to negative
impacts on work and career progression among participants
from the United Kingdom, Italy, Malaysia, and Thailand [30].

Although government-imposed restrictions officially ended in
2022 for the United Kingdom and the United States (primarily
dueto effective vaccination programsin the general population),
COVID-19—~elated hospitalizations and mortality remain
disproportionately higher in immunocompromised individuals
than in nonimmunocompromised individuals [31-33]. In the
United Kingdom, people at high risk of severe COVID-19
outcomes (including immunocompromised individuals) were
advised in September 2021 to take the same measures for
avoiding SARS-CoV-2 infection as the general population,
albeit with some additional precautions (no further updates have
been issued as of November 2023) [15,34]. Nevertheless, current
guidelines are chalenging for many immunocompromised
individuals, who perceivethat their life cannot return to normal
despitetherest of theworld appearing to do so [35]. Asof April
2022, UK data showed that 69% of individuals at high risk of
severe COVID-19 were still taking extra precautions against
COVID-19 and 13% were practicing physical distancing
(including social isolation) and other self-protective behaviors
[31].

Previous research on the psychosocia effects of physical
distancing and social isolation for COVID-19 avoidance has
focused on government-imposed restrictions, reflecting the
lockdown period early in the pandemic [23,24,26-29]. Thereis
little published research describing the broader impact of
physical distancing and social isolation on the lives of
immunocompromised adults, adolescents, and children (and
their caregivers), whose distancing behaviors are no longer
government imposed but rather voluntarily practiced based on
medical recommendations or individual choices. In addition,
the phenomenon of post—-COV1D-19 condition, also known as
Long COVID, has not been extensively studied in
immunocompromised individuals. Whileit has been established
that post—-COVID-19 condition has a detrimental impact on
health-related quality of life (HRQoL) among the general
population, the impact of post—COVID-19 condition among
immunocompromised individuals is not well characterized
[36,37].

Objectives

Given these gaps in knowledge in the postlockdown setting, the
EAGLE Study was designed to describe the association between
physica distancing to avoid COVID-19 and HRQoL in
immunocompromised adults, adolescents, and children (and
their caregivers) in the United States and the United Kingdom.

In addition to these gapsin knowledge, most existing scalesfor
measuring physical distancing do not target the extent to which
aperson may engagein various distancing behaviors specifically
to avoid COVID-19 [38-44]. In 2020, Prachthauser et a [45]
developed the Social Distance Scale (version 1), a brief,
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self-reported screening measure of adherenceto social distancing
and self-protective behaviors in pandemic situations; however,
this scale was developed during the lockdown period and was
aimed at the general population rather than high-risk groups.
Furthermore, whilethe evidence for its measurement properties
is limited, only its structural validity was assessed (solely via
an item reduction—driven exploratory factor analysis, which
was overly mechanical), and none of its resulting scales had
good (r>0.9) consistency-based (Pearson correlation) test-retest
reliability (2 scaes had r<0.7); internal consistency,
known-group validity, and convergent validity were not
assessed. Moreover, the scale’'s development and validation
were only conducted with undergraduate students, with
approximately 30% of the respondents excluded from analyses
due to aberrant response patterns [45]. As such, it was deemed
inappropriatefor the context of the EAGLE Study, which aimed
to rigorously assess the physical distancing behaviors of
immunocompromised individuals of all ages at a point in time
in which behaviors were practiced voluntarily rather than
according to government mandates. Accordingly, the de novo
Physical Distancing Scalefor COVID-19 Avoidance (PDS-C19)
was developed for this study to capture the extent of physical
distancing behaviors. The psychometric properties of the
PDS-C19will also be assessed inthe EAGL E Study. Thispaper
summarizes the protocol of the EAGLE Study, entitled “An
Observational Cross-sectiona Survey to Describe the
Association Between Socially Isolating to Avoid SARS-CoV-2
Infection and Heath-Related Quality of Life in
Immunocompromised | ndividualsand Nonimmunocompromised
Individuals,” which wasfinalized and approved on October 17,
2022. The study sponsor is AstraZeneca, which contracted
IQVIA to conduct the study (AstraZeneca study code:
D8850R00013).

Methods

Patient Participation in Study Design

Toinform how physical distancing behaviorsand any associated
burden should be captured from apatient’s perspectivein future
studies, 4 web-based qualitative focus groups [25] and 2
web-based asynchronous patient forums (persona
communication by TM, 2023) were held with people at high
risk of severe COVID-19, including immunocompromised
individuals (and caregivers, where applicable).

The 4 web-based focus groups were held between April and
July 2022. In these focus groups, people at high risk of severe
COVID-19 were asked to describe the reasons and the extent
towhich they engagedin physical distancing and social isolation
behaviors. Datafrom these focus groupswereinterpreted using
deductive and inductive analysis [46]. Participants conveyed
that these behaviors depended on their personal circumstances,
the medical advice they had received, the availability of local
services, and the prevalence of SARS-CoV-2 in their area. The
impact on HRQoL of practicing these behaviors was also
documented in these focus groups [25]. These insights and
impacts were devel oped into a conceptual model of COVID-19
avoidance and protective behaviors that helped direct the
development of the PDS-C19.
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The 2 patient forums were held between July and August 2022
with people at high risk of severe COVID-19, some of whom
had previoudly participated in the focus groups. These forums
also helped direct the development of the PDS-C19 (personal
communication by TM, 2023).

Study Design

The EAGLE Study is a noninterventional, observational,
cross-sectional  survey of immunocompromised adults,
adolescents, and children and the caregivers of
immunocompromised children or adolescents living in the
United States and the United Kingdom. Individual swho are not
immunocompromised will beincluded as areference group for
nonformal comparisons and benchmarking purposes. The
EAGLE Study is designed to capture the perspectives of
individual s with and without immunocompromising conditions
via self-report or child-caregiver (proxy) report at a point in
timefor each study participant during the COVID-19 pandemic.
This will include some retrospective assessments to capture
perspectives earlier in and before the COVID-19 pandemic.
Physical distancing behaviors to avoid COVID-19 will be
captured using the newly developed PDS-C19 instrument.
HRQoL and heath state utilities will be captured using
previously validated instruments.

https://www.researchprotocols.org/2024/1/e52643
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Participants

In this study, immunocompromised individuals are defined as
individuals with amoderate to severe immune compromise due
to amedical condition or reported use of immunosuppressive
treatments [16,47]. The categories of immunocompromising
conditions and treatments are based on the UK government and
US Centers for Disease Control and Prevention (CDC)
guidelines [16,47]. Accordingly, based on their conditions,
immunocompromised individuals will be grouped as follows:
(2) blood cancers, (2) solid tumors (on active treatment), (3)
solid organ or stem cell transplants, (4) end-stage kidney disease,
(5) primary immunodeficiency disorders, (6)
immunosuppressant treatments, (7) HIV infection (uncontrolled),
(8) COVID-19 vaccine contraindications, and (9) other. While
those with COVID-19 vaccination contraindications are not
generaly considered immunocompromised, they will be
considered as immunocompromised for the purposes of the
EAGLE Study because they are not protected by vaccination
and, therefore, may remain susceptible to severe COVID-19
outcomes. The*“other” category isincluded to ensure that those
who do not know the exact categorization of their
immunocompromising condition are not excluded from the
study.

To be eligible to take part in the study, participants are required
to meet al the inclusion criteria and none of the exclusion
criteria (Table 1).
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Table 1. Inclusion and exclusion criteria.
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Criteria

Adults (aged 218 y)

Adolescents (aged 13-17 y) and children (aged 6 mo
to12y)

Inclusion criteria

I ndividua swithimmunocompromis-
ing conditions

Individua swithout immunocompro-
mising conditions

Caregiversof immunocompromised
children or adolescents

All individuals

Exclusion criteria

At least 1 specified immunocompromising
condition or treatment within 2 months before
study enrollment

No specified immunocompromising conditions,
treatments, or history of animmunocompromis-
ing condition or treatment since January 2020

Formal caregiver (ie, aparent or legal guardian)
of the child included in the study

Living (at least some of thetime) with the child
included in the study

If the caregiver's child isaged =5 years: willing-
ness and ability to provide consent for their
child to participate in the study in addition to
assent from the child or adolescent

Age of 218 years

Residencein one of the eligible study countries
Ability to read and understand English (United
States and United Kingdom) or Spanish (United
States)

Willingness to complete a 30- to 45-min web-
based survey related to feelings, health, living
situation, and other descriptive questionswithin
1 week of the survey becoming available to
them

Willingness and ability to provide consent to
participate in the study

At least 1 specified immunocompromising
condition or treatment within 2 months before
study enrollment

No specified immunocompromising conditions,
treatments, or history of animmunocompromis-
ing condition or treatment since January 2020

Age of 6 monthsto <18 years

Residencein one of the eligible study countries

Haveaformal caregiver who meetsthe caregiv-

er eligibility criteria

For children aged =5 years:

«  Ability to understand English (United
States and United Kingdom) or Spanish
(United States) at alevel typical for their
age, with caregiver assistance if needed

«  Willingness and ability to complete ques-
tions appropriate for their age about feel-
ings and health and simple descriptive
guestions lasting <15 min, with caregiver
assistance if needed

«  Willingness and ability to provide assent
to participate in the study

All individuals Participation in aclinical trial for experimental Participation in aclinical trial for experimental
or investigational treatments for immunocom- or investigational treatments for immunocom-
promising conditions and preventions or treat- promising conditions and preventions or treat-
ments for SARS-CoV-2 infection or COVID- ments for SARS-CoV-2 infection or COVID-
19 19
Hospitalization or admittance to an inpatient Hospitalization or admittance to an inpatient
facility at recruitment facility at recruitment
History of administration of tixagevimab or History of administration of tixagevimab or
cilgavimab or any other passive immunization cilgavimab or any other passive immunization
therapy for COVID-19 (history of vaccination therapy for COVID-19 (history of vaccination
against COVID-19 is acceptable) against COVID-19 is acceptable)

@Not applicable.

Sample Size Calculation

Due to the descriptive nature of the study, no formal sample
sizeor power calculationswere conducted. Instead, an estimate
based on an initia feasibility assessment was used to inform
the sampling of key groups of interest and to achieve a
reasonable representation of both the breadth of
immunocompromising conditions and types and extent of
physical distancing behaviors.

https://www.researchprotocols.org/2024/1/e52643

From an initial feasibility assessment conducted in early 2022
to test the survey approach for the EAGL E Study, 22% of adults
with immunocompromising conditions reported that they were
practicing physical distancing behaviors. Accordingly, a
pragmatic sample size of 1400 immunocompromised adults
was chosen for the EAGLE Study to ensurethat the study would
include approximately 300 socially isolating adult participants.
Assuming that the prevalence of social isolation in adolescents
and children is half that of the adult sample (11%), a sample
Size of 1818 adolescents and children was al so chosen to ensure
that approximately 200 adolescent and child participantswould
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be currently socially isolating. The group of 1818 adol escent
(aged =13 y) and child (aged <13 y) participants will be split
in a ratio of approximately 1:1 to ensure roughly equal
representation of adolescents and children. In addition to the
immunocompromised  participants, approximately 300
nonimmunocompromised adults, 100 nonimmunocompromised
adolescents, and 100 nonimmunocompromised children (and
the caregivers of these adolescents or children) are planned to
be recruited to serve as an informa reference group for

Williams et al

benchmarking purposes. Therefore, the total planned sample
size for the EAGLE Study is 3718 (approximately 3218
immunocompromised and 500 nonimmunocompromised)
participants, counting each adolescent- or child-caregiver pair
as 1 participant. All adolescent and child participantswill have
a corresponding caregiver who, in addition to assisting or
serving as proxy for their child, will complete some survey
guestions as a participant themselves. The planned sample size
for each group is shown in Table 2.

Table 2. Planned sample size by age group and immunocompromised status®.

Age group (y) Immunocompromised status, n Total (N=3718), n
Yes (n=3218) No (n=500)

Adults (=18) 1400 300 1700

Adolescents (13-17) 909 100 1009

Children (0.5-12) 909 100 1009

Al nonadults will have a corresponding caregiver (n=2018). The “children” age group comprises the following subgroups: older children (aged 8-12
y), young children (aged 5-7 y), toddlers (aged 2-4 y), and infants (aged 0.5-<2y).

Recruitment

Participants in the United States and United Kingdom are
planned to be recruited viathe patient recruitment agency Global
Perspectives. To diversify participant recruitment, multiple
direct-to-patient channels will be used (Figure 1). The eligible
population will comprise 2 sets of participants: 1 set recruited
through patient panels and networks (approximately 30%) and
1 set recruited through clinician referral, patient advocacy
groups, and social media (approximately 70%). Child (or
adolescent) and caregiver pairs will be recruited together (ie,

https://www.researchprotocols.org/2024/1/e52643

both the child [or adolescent] and their caregiver must mest
their respective eligibility criteriato participate in the study).

Potentialy digibleindividua swill be provided with information
about the study and invited to participate viaemail with aunique
link to ascreening questionnaire to determine eligibility (Figure
1). Respondents who provide consent and pass the screening
will be given access to the web-based study survey
guestionnaires. Compl etion is requested within 1 week to reduce
the possibility of daily changes affecting survey responseswhile
allowing sufficient time and pauses to complete the survey.
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Figurel. EAGLE Study flowchart. IRB: institutional review board; PAG: patient advocacy group.

Patient identification and recruitment

—>

—

Patient panel

Participants preidentified as having
immunocompromising conditions from
panel data were invited to the study
via email

Interested participants
completed a web-based
preconsent and
prescreening

Clinician network ———»

Clinicians identified potential eligible

respondents and shared IRB-approved |

recruitment message with study details
and recruiter's contact details

Williams et al

Consenting and
screening

US and UK:

immunocompromised and | |
nonimmunocompromised

Interested participants

individuals

|| Patient network

contact details

Participants preidentified as having
immunocompromising conditions from
networks were sent an IRB-approved
email with study details and recruiter's

were preconsented and
prescreened over the

.| phone and invited to the
study via email. The
invitation email contained
a unigue link for each

participant

PAGs

and the recruiter's

Recruiters and PAG advocates posted
IRB-approved flyers with study details

social media or PAG networks to identify [
candidates preidentified as having
immunocompromising conditions

contact details on

—| Social media

Consent, screening, and survey completion

Potential eligible participants
completed full consent or assent and full
screening to confirm their participation

B

>

Participants who passed the screening
questionnaire completed a 1-time
survey over a window of 1 week

Participants were thanked for their time
and the recruitment agency paid the
compensation

—»

Confirmation of Immunocompromising Diagnosis or
Treatment

To verify that participants represent the spectrum of
immunocompromising conditions that exist in real-world
settings, a random subsample from the total study sample will
be asked to provide confirmation of diagnosis (COD) via a
medical document  showing proof of either
immunocompromising diagnosis or treatment. To calibrate the
total number of COD invitations needed to achieve a 25%
random sample from the immunocompromised population, the
first 100 immunocompromised participants enrolled into the
study will beinvited to provide COD; the resulting acceptance
rate will be used to calculate the number of COD invitationsto
extend. Participantswho provide COD information will receive
additional compensation at an institutional review board
(IRB)—approved rate.

Objectives and Outcomes

Broadly, the EAGLE Study has two parts. (1) psychometric
validation of a new behavioral measure of physical distancing

https://www.researchprotocols.org/2024/1/e52643
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for COVID-19 avoidance (the PDS-C19) and (2) outcome
analysis to explore the associations between the PDS-C19
measure and various HRQoL and utility measures collected as
part of the survey.

Psychometric validation of the PDS-C19 will be conducted
before outcome analyses using either an interim or randomly
selected subset of approximately 1000 participants. The
psychometric validation methods are detailed in the Satistical
Analysis section.

The primary objective of the EAGLE Study is to describe the
association between physical distancing to avoid COVID-19
and the HRQoL measures and hesalth state utility values for
immunocompromised adults. The secondary objectives are to
describe the association between physical distancing and various
HRQoL and utility measures among the other EAGLE Study
participants. The specific study objectives and outcome
measures are presented in Table 3.
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Table 3. Outcome analysis: study objectives, population, and outcome assessments.

Objective and population Outcome assessments

Primary objective summary
To describe the associations between physical distancing to avoid COVID-19 and H RQoLa'band health state utilities

Immunocompromised adults (aged 218 y) *  Theassociation between the PDS-C19° score or scores and the fol -
lowing: SF-12v29[38], QDIS-7%f, and DMOLY item instruments
[39] and the EQ-5D-5L [40] and SF-6D™ (based on the SF-12v2)

instrument [41]
Secondary objectives
To describe the association between physical distancing to avoid COVID-19 and HRQoL

Immunocompromised adolescents (aged 13-17 y); older children «  The association between the PDS-C19 score or scores and the
(aged 8-12) PedsQL! Generic Core Scales and DMOL item instruments

Young children (aged 5-7 y); toddlers (aged 2-4 y)' «  Theassociation between the PDS-C19 score or scores and the
PedsQL Generic Core Scales® [48]

Infants (aged 6 months-<2 y) . 'IP'ZS Sa(;s:olc:r:?teﬁnsl:()gvgset[ez 2t]he PDS-C19 score or scores and the

Caregivers (aged 218 y)™ «  Theassociation between the PDS-C19 score or scores and the
PedsQL FIM" instrument [49]

To describe the association between physical distancing to avoid COVID-19 and health state utilities
Immunocompromised adolescents (aged 13-17 y) «  Theassociation between the PDS-C19 score or scores and the EQ-
5D-5L instrument

Older children (aged 8-12 years); young children (age 57 y)' «  Theassociation between the PDS-C19 score or scores and the EQ-
5D-Y© instrument

Caregivers (aged 218 y)™ «  Theassociation between the PDS-C19 score or scores and the EQ-
5D-5L instrument
To describe the association between physical distancing to avoid COVID-19 and anxiety and depression

Immunocompromised adults (aged 218 y) and adolescents (aged «  The association between the PDS-C19 score or scores and the

13-17 y) and caregivers (aged =18 y)™ of immunocompromised HADSP [43]
adolescents and children

To describe the association between physical distancing to avoid COVID-19 and work and school productivity impair ment

Immunocompromised adults (aged 218 y) and caregivers (aged «  The association between the PDS-C19 score or scores and the

>18y) of immunocompromised adolescents? and children WPAI+CIQ:SHP" instrument [44]

Adolescents (aged 13-17 y) «  Theassociation between the PDS-C19 score or scores and the
WRPAI+CIQ:SHP (CIQ® questions only) and PedsQL Generic Core
Scales

Children (aged 5-12 y) «  The association between the PDS-C19 score or scores and the

PedsQL Generic Core Scales
To describe the association between physical distancing to avoid COVID-19 and HRQoL, health state utilities, anxiety and depression,
and work and school productivity impairment
Nonimmunocompromised adults, adolescents, and childrenand «  The association between the PDS-C19 score or scores and all out-
caregivers™ of immunocompromised adolescents and children comes as reported by the immunocompromised individuals
Exploratory objective summary

To describe the background frequency of symptoms similar to post—COVID-19 condition and describe the differencesin background
frequency of these symptoms between group or groups of immunocompromised individualsand group or groups of nonimmunocompro-
mised individuals
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Objective and population

Outcome assessments

I mmunocompromised and nonimmunocompromised adults, ado-
lescents, and children

«  Thefrequency and differencesin frequency of post—-COVID-19
condition symptoms regularly over the past 4 weeks as measured
using questions developed for this study

«  Notethat confirmation of post—-COV ID-19 condition diagnosiswill
not be captured in this study

4 temsin italics highlight key outcomes.

PHRQoL: health-related quality of life.

®PDS-C19: Physical Distancing Scale for COVID-19 Avoidance.
dSF-12v2: 12-item Short Form Health Survey version 2.
€QDIS-7: 7-item Quality of Life Disease Impact Scale.
*Mapi Research Trust [50].

9DMOL: Direct Measure of Loneliness.

NSF-6D: Short Form 6 Dimension.

"The SF-6D will be derived from the SF-12v2 instrument.
jPedsQL: Pediatric Quality of Life Inventory.

KM api Research Trust [51].

ISolely proxy reported; proxy version 1 for the EQ-5D-5L (caregiver’'s opinion).

MFor themselves, not via proxy.

"PedsQL-FIM: PedsQL Family Impact Module.
°EuroQol Group, the Netherlands [52].

PHADS: Hospital Anxiety and Depression Scale.
90nly school-related questions administered.

"WPAI+CIQ:SHP: Work Productivity and Activity |mpairment Questionnaire plus Classroom | mpairment Questions: Specific Health Problem (avoiding

COVID-19).
SCIQ: Classroom I mpairment Questions.

PDS-C19 Measure

Targeted literature reviews conducted in April 2022 did not
identify any existing fit-for-purpose scales for measuring
physical distancing and social isolation behaviors specifically
in relation to the avoidance of SARS-CoV-2 infection or
COVID-19. Therefore, the de novo PDS-C19, a sdf- and
observer-reported behavioral scale, was devel oped; the PDS-C19
will be used inthe EAGLE Study to measure physical distancing
to avoid SARS-CoV-2 infection and, thus, prevent COVID-19.
The PDS-C19 contains questions that capture both the extent
(frequency) of current physical distancing behaviors for a
4-week recall period and more distant retrospective recall of
onset of current behaviors. These questions were based on
distancing behaviors practiced by immunocompromised
individuals to avoid SARS-CoV-2 infection. The behaviors
were identified from public guidance for physical distancing,
existing surveysfrom previous studies capturing data on social
isolation during the COV1D-19 pandemic, other social isolation
scales, and the 4 patient focus groups [25]. The questions on
physical distancing behaviors developed for the PDS-C19 were
informed by and evaluated in 2 separate, web-based, debriefing
patient forums involving 24 individuals at high risk of severe
COVID-19 (23 patientsin thefirst forum, of whom 22 patients
returned in the second, follow-up forum [personal
communication by TM, 2023]). Most participantsin the second
patient forum agreed that the physical distancing behaviorsin
the scale were relevant to their experience (n=19/22, 86.4%;
personal communication by TM, 2023). The structural validity
of the PDS-C19 will be assessed as part of this study. Further
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information about the PDS-C19 can be made available upon
reguest to the corresponding author.

Health Outcomes

Health outcome datarelated to the primary and secondary study
objectiveswill be collected viaprevioudly validated age-specific
HRQoL and related instruments (ie, the 12-item Short Form
Health Survey version 2, Quality of Life Disease Impact Scale,
Pediatric Quality of Life Inventory, Hospital Anxiety and
Depression Scale, Direct Measure of Loneliness, and Work
Productivity and Activity Impairment Questionnaire plus
Classroom Impairment Questions: Specific Health Problem)
and health state utility instruments (ie, the EQ-5D-5L, EQ-5D-Y,
and Short Form 6 Dimension; Table 2). Patient-reported
outcome (PRO) measures were selected by reviewing the social
isolation literatureto identify validated outcome measures used
insimilar studiesand qualitative research describing theimpacts
of COVID-19 and socia isolation. External clinical, health
economic, and PRO experts (n=5) provided additional input.
Direct input from immunocompromised individuals was also
sought viathe 4 patient focus groups. This hel ped conceptualize
physical distancing and social isolation behaviors and their
impact on HRQoL [25]. Regarding the PDS-C19 instrument,
the PROs and the survey questions were evaluated in the 2
web-based, debriefing patient forums on HRQoL involving
individuals at high risk of severe COVID-19. The aim was to
assess the relevance and comprehensibility of the survey
guestions and implement feedback from forum members.

The PRO measures chosen for inclusion in the study cover a
range of outcomestheorized to have apotential association with
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physical distancing behaviors. In addition, the chosen PRO
measures are fit for purpose (ie, previously validated and
appropriate for the context of use), well established, and
available and licensable for use.

Finally, all the PRO measures to be used incorporate a recall
period of <4 weeks, with most being 4 weeks and the remainder
being 1 week or momentary (ie, current) at atime point within
the 4-week PDS-C19 recall period.

Exploratory Outcomes

A brief set of survey questions was developed to capture the
frequency of signs and symptoms reported in individuals with
symptoms similar to those of post—COVID-19 condition.
However, to minimize bias in answering these questions, no
survey question will directly ask about post—-COVID-19
condition diagnosis, either self-reported or confirmed. At the
time of protocol finalization in October 2022, there was no
international consensus on the definition of post—COVID-19
condition; thus, these survey questions are based on
post—COV ID-19 condition guidanceissued by the UK National
Health Service, the US CDC, and a report from the US
Department of Veterans Affairs [53]. As recommended by the
National Health Service and US CDC, the questions related to
symptoms similar to those of post—COVID-19 condition are
written in lay language appropriate for self-reporting within a
4-week retrospective recall period.

Study Survey Questionnaire

The study survey questionnaire is a 1-time, web-based, self- or
proxy-administered set of questions comprising validated,
age-appropriate PRO measures and study-specific questions
that capture HRQoL outcomes, physical distancing behaviors,
and key contextual data related to potential confounders
(including demographic and socioeconomic factors). Input from
the 4 web-based focus groups comprising individual s (including
caregivers of immunocompromised children or adolescents) at
high risk of severe COVID-19 informed the development of
the survey questionnaire [25]. The languages of the survey
guestionnaire for study conduct are English (United States and
United Kingdom) and US Spanish. The survey questionnaire
is designed to be completed on any electronic device with an
internet connection and is expected to take 30 to 45 minutesto
complete.

PRO measures relating to the study’s primary objectives are
placed toward the beginning of the survey questionnaire.
Questionsdesigned specifically for this study, which will collect
more detailed and specific information, are positioned after (and
within the same section as) the relevant PRO measures.
Age-specific versions of the survey questionnaire for infants,
toddlers, young children, older children, and adolescents have
been designed with age adaptations to language and question
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content. Surveys are designed so that children aged =5 years
can respond to questions on their own with assistance from their
caregiver if needed, whereas al questions for toddlers (aged
2-4y) and infants (aged <2 y) are directed toward caregivers
only. The survey is structured so that children will complete
guestions about themselves first, alowing the caregiver to
continue with other questions about the child or about
themselves. Younger age groups have fewer questionsto answer,
whereas older age groups have progressively more questions
to answer.

Statistical Analysis

Aninterim or randomly selected subset of approximately 1000
participants stratified by immunocompromised status, age group,
sex, and country will be partitioned from the main sample to
serve as a psychometric validation sample for the PDS-C19.
This subset will be further split into an exploratory factor
analysis sample to identify underlying relationships between
PDS-C19 items and a confirmatory factor analysis sample to
test whether the scale structure or structures identified via the
exploratory factor analysis is supported. After establishing the
structural validity and scoring of the PDS-C19, the following
psychometric propertieswill be evaluated: internal consistency,
known-group validity (how well the scale can differentiate
between groups that are known to differ), and convergent
validity (how well the scale relates to other measures to which
it is expected to be related).

Figure 2 provides aflowchart for the overall statistical analysis
using the final measurement model and scoring for the PDS-C19
devel oped as part of the psychometric analysis. After examining
the Pearson correl ations between PDS-C19 and the PRO scores
(al scadles are continuous), for immunocompromised
respondents, prespecified structural equation models with
partialy latent variables will be fit to test hypothesized direct
and indirect relationships between expected predictors of
physical distancing (PDS-C19), other risk mitigation behaviors,
and PRO measures. In addition, multiple regression analyses,
with each PRO as aunivariate dependent outcome, will examine
the direct relationship between the PDS-C19 and the PROs
controlling for other covariates (Figure 2).

Descriptive statistics for the various categorical and continuous
health outcome scores and other survey items will be reported
by age group and immunocompromised status. For each age
group, descriptive analyses may also be reported univariately
by immunocompromised category (immunocompromised
participants only), country, and language (US and UK English
vs US Spanish). The descriptive analyses may also be reported
by categorized PDS-C19 scores. A statistical analysis plan for
the EAGLE Study will be approved before conducting any
analyses.
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Figure 2. Outcome analysis flow diagram for primary and secondary objectives. CFA: confirmatory factor analysis; EFA: exploratory factor analysis;
HBM: health belief model; MI: modification index; PDS-C19: Physical Distancing Scale for COVID-19 Avoidance; PRO: patient-reported outcome;

SEM: structural equation modeling.
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Ethical Considerations

The EAGLE Study protocol and informed consent material
were approved by the Western Ingtitutiona Review
Board—Copernicus Group on November 15, 2022 (tracking
20226100), and those materials adhere to ethical principles
consistent with the Declaration of Helsinki, guidelinesfor good
pharmacoepidemiol ogy practice, and applicableregulationsand
guidelines governing medical practice and ethicsin therelevant
countries. The UK regulatory authorities do not require local
IRB approval for the conduct of this type of study. The final
protocol and participant consent formsand all study recruitment
and advertising materialswill beimplemented based onthe IRB
approval. In accordance with local regulations and ethical
principlesoriginating in the Declaration of Helsinki, participants
will be required to provide informed consent electronically
before being granted el ectronic access to the study and will be
allowed sufficient time to consider participation. By signing
and completing the electronic consent form, participants will
consent to their data being used in the study unless they
withdraw voluntarily for any reason and at any time. The consent
form incorporated wording that complies with relevant data
protection and privacy legislation. Consenting participants
authorize the collection, use, and disclosure of their personal
data by the third-party recruitment agency and by study team
members, as necessary, for the purposes of the study. The
consent form explains that study datawill be stored in asecure
computer database with confidentiality to be maintained in
accordance with local data protection law or laws.

This study does not involve any safety objectives, and thus,
adverse event reports will not be actively solicited. However,
any incidental reports of adverse eventsregarding study sponsor
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products from study participants passively received by study
staff during the course of the study will be reported to the study
sponsor as per local country requirements and, as and when
applicable, to the relevant regulatory authorities. After
completing the survey questionnaires, participants will be
compensated for their time based on a rate approved by the
relevant IRB. Participants can discontinue at any time but will
only be compensated after survey completion.

Results

Participant recruitment and data collection were planned from
December 2022 until June 2023, with all data analyses and
reporting planned to be completed by December 2023. Results
are planned to be submitted for publication in peer-reviewed
journalsin 2024-2025 and presented at national and internationa
scientific conferences.

Discussion

Expected Findings

Following the end of government-imposed restrictions
implemented to control COVID-19, the voluntary physical
distancing behaviors practiced by immunocompromised
individualsto prevent COVID-19 arestill not well characterized.
However, there is evidence suggesting that many of these
individuals continue to practice physical distancing and social
isolation behaviors similar to those required during
government-imposed restrictions [25]. Emerging research
published by the University of Liverpool during the EAGLE
Study conduct has shown that immunocompromised individuals
report higher levels of worry (due to COVID-19) and lower
levels of menta health and well-being than the general
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population in the postlockdown setting [54]. The EAGL E Study
will build on this research by comprehensively evaluating the
associ ations between engaging in physical distancing behaviors
for COVID-19 avoidance and HRQoL among
immunocompromised individuals of all agesin the postlockdown
era.

Strengths

A key strength of the EAGLE Study is that its design was
informed by input from immunocompromised individuals and
from a group of individual expert advisors. Specificaly, the
self-reported physical distancing behaviors, HRQoL concepts,
PRO instruments, and other survey items incorporated into the
study wereall informed by feedback from multiple stakeholders:
clinical and health economic experts; specialists in HRQoL
research; experts in the development, validation, and use of
PRO instruments; and individuals at high risk of severe
COVID-19 who contributed their insights over 4 focus groups
and 2 forums. This study will provide the opportunity to use a
randomly selected subsample of the EAGLE Study to refine
the de novo PDS-C19 and its scoring via structural validity
analyses and eval uate the instrument’s psychometric properties
before its use in outcome analyses. The PDS-C19 will be a
valuable tool for future studies and may serve as a framework
that can be adapted for other infectious diseases.

Other strengths of the study design include the planned large
samplesize, inclusion of participantsfrom 2 countries, inclusion
of participants of nearly all ages, and the speed of datacollection
and subsequent analyses. A very large sample size will likely
provide sufficient statistical power for the numerous analyses
planned and should provide representation of key subgroupsin
this heterogeneous population. Due to this representation, we
are more likely to obtain stable point estimates for these
subgroups. Inthe midst of apandemic, thereisaneed to balance
credible study duration with the need for rapid research and
datainterpretation. The cross-sectional study design allowsfor
more rapid data analysis and reporting than would be afforded
by a longitudina design while till providing valuable
information about the relationship of interest.

Multiple channels of participant recruitment, a processthat will
involve prescreening and telephone calls with potential
participants, and broad inclusion criteria are additional merits
of the EAGLE Study. By requesting, collecting, and assessing
confirmation of immunocompromising diagnosis information
from arandomly selected large proportional subsample, it will
also be possible to determine the level of representativeness of
the study data regarding the broader immunocompromised
population. In this study, HRQoL will be assessed using both
validated, generic HRQoL instruments and instrumentsthat are
adaptable to specific conditions. Specific survey questions, all
of which underwent multiple stages of devel opment and testing,
will be used to complement and help contextualize the main
study findings. The study primarily focuses on the current (at
thetime of the survey: December 2022 to June 2023) and recent
(within a 4-week period before the survey questionnaire
completion) period for physical distancing and HRQoL
outcomes. Choosing a recall period of within 4 weeks was
considered appropriate to capture aspects of HRQoL and
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distancing behaviors less likely to be influenced by possible
momentary fluctuationsin health or daily activities.

Limitations

In terms of evaluating the measurement properties of the
PDS-C19instrument, the cross-sectional study design precludes
assessing the instrument’s test-retest reliability and sensitivity
to change or what score change could serve as a threshold for
meaningful change. For the EAGLE Study outcome analyses,
inferences are also limited by the cross-sectional design. Inthe
absence of longitudinal and other formal comparative data,
causality or impact should not beinferred from any associations
identified between physical distancing behaviors and other
measures. At best, results can be deemed consistent with causal
hypotheses. Nonethel ess, the data from this study can serve as
a strong basis for inferring possible causality and impact that
could be demonstrated in future longitudinal studies.

As with all self-reported data, there is also the possibility of
information bias, whereby participants may give inaccurate
information based on their recal abilities, time frame of
reference, and method of survey administration. Despitetaking
measures to ensure that the participant sampleisrepresentative
of the real-world population, the influence of selection biasis
possible such that the recruited participants might not be fully
representative of the many categories and types of
immunocompromising conditions (particularly rare ones) or of
the nonimmunocompromised population. Furthermore, the
web-based recruitment process may skew the sample toward
individuals who are more familiar with electronic devices and
browsing the internet. Another potential limitation is that the
representativeness of subgroups may be reduced by the broad
inclusion criteria (such as a wide age range and inclusion of
many different immunocompromising conditions and
categories). It isalso possible that individual swith more severe
immunocompromising conditions may be moreinvestedin their
underlying  condition than  those  with  milder
immunocompromising conditions, meaning that those with a
more severeimmunocompromising condition are perhapsmore
likely to participate in research. In addition, we do not have
prospectively collected baseline or other comparative data on
physical distancing behaviors before the emergence of
COVID-19, and thereisno evidence of how physical distancing
behaviors measured using the PDS-C19 are related to the risk
of SARS-CoV-2 infection.

Conclusions

This study will investigate the associations between physical
distancing and social isolation to avoid COVID-19 and HRQoL
and health utility measures in immunocompromised and
nonimmunocompromised adults, adolescents, and children and
the caregivers of immunocompromised adolescents and children.
This study will aso explore symptoms similar to those of
post—COVID-19 condition in this popul ation.

Following the finalization of this protocol, in May 2023, the
World Health Organization declared COVID-19 an established
and ongoing health issue that no longer constitutes a public
health emergency of international concern [55]. However, there
remains uncertainty around emerging and future SARS-CoV-2
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variants, for which the transmission rates and case-to-fatality
ratios are unknown or undercharacterized. In interviews with
patient authors consulted for this protocol, it was noted that the
end of government-imposed restrictions poses an even greater
challenge for immunocompromised individuals, who must
continue to take extra measures to protect themselves from
infection. COVID-19 has substantially changed the way in
which immunocompromised individuals live their lives.

This study will quantify and characterize the diverse HRQoL

Williams et al

CoOVID-19 by immunocompromised and
nonimmunocompromised individuals and caregivers of
immunocompromised children and adol escents. It isanticipated
that the data generated in the EAGLE Study will help inform
future planning and recommendations by public health
authorities and may be used directly in health technology
assessments and health economic modeling. The data are also
expected to be useful in developing guidelines for health care
providers and immunocompromised individual s regarding the

burden associated with physical distancing practices to avoid risks versus benefits of physical distancing to avoid COVID-19.

Acknowledgments

This study was funded by AstraZeneca Ltd United Kingdom. The authors would like to thank Kirsty Le Doare, PhD, MBBS,
MSc, for her support in the development of the protocol and Sabada Dube, PhD, for his support in conceiving this study. Writing
support for the manuscript was provided by Julie Smith, PhD, and Catherine Bowe, PhD, of Parexel International, funded by
AstraZeneca

Authors Contributions

Study conceptualization was undertaken by PW, TAH, RTCY, SA, JLS, ST, and MK. Data curation was carried out by GS and
MK. Funding, funding acquisition, investigation, and resourcing were undertaken by MK. Formal analysis and visualization were
carried out by JM. The methodology was developed by PW, TAH, TM, SV, JCM, AL, JLS, WV, PAP, JEW Jr, and MK. Project
administration was undertaken by TAH, GS, and MK. Supervision was undertaken by PW, TAH, ST, and MK. Validation was
carried out by JCM and MK. All authors contributed to the writing, review, and editing of the manuscript.

Conflictsof Interest

At the time of the start of the patient recruitment, Global Perspectives was an independent company. Global Perspectives has
since been acquired by IQVIA. WV holdsthe copyright and the trademark for the Pediatric Quality of Life Inventory and receives
financial compensation from the Mapi Research Trust, which is a nonprofit research institute that charges distribution fees to
for-profit companies that use the Pediatric Quality of Life Inventory. JEW Jr. holds the copyright for the Quality of Life Disease
Impact Scale. JCM, TM, and MK are employeesof IQVIA and may hold stock or stock options. IQVIA provided research services
for AstraZenecafor this study. PW was employed by IQVIA under contract with AstraZeneca at the time of study conduct and
is now an AstraZeneca employee. PW, TAH, SV, SA, GS and ST are employees of AstraZeneca and may hold stock or stock
options in that company. RTCY is an employee of P95 currently under a contract with AstraZeneca. JLS is an employee of
Severens HTA Consultancy and may hold stock or stock options. He received study materials from IQVIA Ltd and consulting
feesfrom AstraZeneca for the study design. PAP has received consulting fees from AstraZeneca for the study design. JEW Jr. is
an employee of John Ware Research Group, Inc, and may hold stock or stock options.

References

1.  Joint statement on the protection of immunocompromised patients during the COVID-19 pandemic. European Cancer
Patient Coalition. 2023. URL : https:.//ecpc.org/joint-statement-on-the-protecti on-of -immunocompromi sed-patients/ [accessed
2023-09-27]

2. Unpublished calculation using Patel et al. Emerg Infect Dis 2020;26(8) (2023) estimate. AstraZeneca. 2023. URL: https:/
/www.astrazeneca.com/content/dam/az/PDF/2023/q1/Q1-2023-results-announcement.pdf [accessed 2024-04-29]

3. Pad M, ChenJ Kim S, Garg S, Flannery B, Haddadin Z, et a. Analysis of Marketscan data for immunosuppressive
conditions and hospitalizations for acute respiratory illness, United States. Emerg Infect Dis. Aug 2020;26(8):1720-1730.
[FREE Full text] [doi: 10.3201/eid2608.191493] [Medline: 32348234]

4.  Fung M, Babik JM. COVID-19 in immunocompromised hosts: what we know so far. Clin Infect Dis. Jan 27,
2021;72(2):340-350. [FREE Full text] [doi: 10.1093/cid/ciaa863] [Medline: 33501974]

5.  BaekMS, LeeMT, KimWY, Choi JC, Jung SY. COVID-19-related outcomesin immunocompromised patients. anationwide
study in Korea. PLoS One. Oct 1, 2021;16(10):e0257641. [FREE Full text] [doi: 10.1371/journal.pone.0257641] [Medline:
34597325]

6. Pagano L, Salmanton-Garcia J, Marches F, Busca A, Corradini P, Hoenigl M, et al. COVID-19 infection in adult patients
with hematological malignancies: a European Hematology Association Survey (EPICOVIDEHA). JHematol Oncol. Oct
14, 2021;14(1):168. [doi: 10.1186/s13045-021-01177-0]

7.  LjungmanP, delaCamaraR, MikulskaM, Tridello G, Aguado B, Zahrani MA, et al. COVID-19 and stem cell transplantation;
results from an EBMT and GETH multicenter prospective survey. Leukemia. Jun 02, 2021;35(10):2885-2894. [doi:
10.1038/s41375-021-01302-5]

https://www.researchprotocols.org/2024/1/e52643 JMIR Res Protoc 2024 | vol. 13 | €52643 | p. 13

(page number not for citation purposes)


https://ecpc.org/joint-statement-on-the-protection-of-immunocompromised-patients/
https://www.astrazeneca.com/content/dam/az/PDF/2023/q1/Q1-2023-results-announcement.pdf
https://www.astrazeneca.com/content/dam/az/PDF/2023/q1/Q1-2023-results-announcement.pdf
https://doi.org/10.3201/eid2608.191493
http://dx.doi.org/10.3201/eid2608.191493
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32348234&dopt=Abstract
https://europepmc.org/abstract/MED/33501974
http://dx.doi.org/10.1093/cid/ciaa863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33501974&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0257641
http://dx.doi.org/10.1371/journal.pone.0257641
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34597325&dopt=Abstract
http://dx.doi.org/10.1186/s13045-021-01177-0
http://dx.doi.org/10.1038/s41375-021-01302-5
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Williams et &

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Jering KS, McGrath MM, Mc Causland FR, Claggett B, Cunningham JW, Solomon SD. Excess mortality in solid organ
transplant reci pients hospitalized with COVID-19: alarge-scale comparison of SOT reci pients hospitalized with or without
COVID-19. Clin Transplant. Jan 2022;36(1):€14492. [FREE Full text] [doi: 10.1111/ctr.14492] [Medline: 34558116
Shoham S, Batista C, Ben Amor Y, Ergonul O, Hassanain M, Hotez P, et a. Vaccines and therapeutics for
immunocompromised patients with COVID-19. EClinicalMedicine. May 2023;59:101965. [FREE Full text] [doi:
10.1016/j.eclinm.2023.101965] [Medline: 37070102]

Prendecki M, Clarke C, EdwardsH, Mclintyre S, Mortimer P, Gleeson S, et al. Humoral and T-cell responsesto SARS-CoV-2
vaccination in patients receiving immunosuppression. Ann Rheum Dis. Oct 06, 2021;80(10):1322-1329. [FREE Full text]
[doi: 10.1136/annrheumdis-2021-220626] [Medline: 34362747]

Duly K, Farraye FA, Bhat S. COVID-19 vaccine use in immunocompromised patients: a commentary on evidence and
recommendations. Am JHealth Syst Pharm. Jan 05, 2022;79(2):63-71. [FREE Full text] [doi: 10.1093/ajhp/zxab344]
[Medline: 34455440]

Ayouni |, Maatoug J, Dhouib W, Zammit N, Fredj SB, Ghammam R, et al. Effective public health measures to mitigate
the spread of COVID-19: a systematic review. BMC Public Health. May 29, 2021;21(1):1015. [FREE Full text] [doi:
10.1186/s12889-021-11111-1] [Medline: 34051769]

Tull MT, Edmonds KA, Scamaldo KM, Richmond JR, Rose JP, Gratz KL. Psychological outcomes associated with
stay-at-home orders and the perceived impact of COVID-19 on daily life. Psychiatry Res. Jul 2020;289:113098. [FREE
Full text] [doi: 10.1016/].psychres.2020.113098] [Medline: 32434092]

Specia considerations in people who are immunocompromised. National Institues of Health (NIH). 2023. URL: https:/
[files.covid19treatmentguidelines.nih.gov/quidelines/section/section_188.pdf [accessed 2023-06-23]

People with certain medical conditions. Centers for Disease Control and Prevention. 2022. URL: https.//www.cdc.gov/
coronavirus/2019-ncov/need-extra-precauti ons/peopl e-with-medi cal -conditions.html [accessed 2023-07-06]

COVID-19: guidance for people whose immune system means they are at higher risk. Department of Health and Social
Care. 2023. URL : https.//www.gov.uk/government/publications/covid-19-guidance-for-peopl e-whose-immune-system-
means-they-are-at-higher-risk/covid-19-guidance-for-peopl e-whose-immune-system-means-they-are-at-higher-risk [ accessed
2023-08-09]

TurtleL, Thorpe M, Drake TM, Swets M, Palmieri C, Russell CD, ISARICAC investigators, et al. Outcome of COVID-19
in hospitalised immunocompromised patients: an anaysis of the WHO ISARIC CCP-UK prospective cohort study. PL0S
Med. Jan 31, 2023;20(1):€1004086. [FREE Full text] [doi: 10.1371/journal.pmed.1004086] [Medline: 36719907]

Lee AR, Wong SY, Chai LY, Lee SC, LeeMX, Muthiah MD, et a. Efficacy of COVID-19 vaccinesinimmunocompromised
patients: systematic review and meta-analysis. BMJ. Mar 02, 2022;376:€068632. [FREE Full text] [doi:
10.1136/bmj-2021-068632] [Medline: 35236664]

Belsky JA, Tullius BP, Lamb MG, Sayegh R, Stanek JR, Auletta JJ. COVID-19 in immunocompromised patients: a
systematic review of cancer, hematopoietic cell and solid organ transplant patients. J Infect. Mar 2021;82(3):329-338.
[FREE Full text] [doi: 10.1016/}.jinf.2021.01.022] [Medline: 33549624]

Herrick C. 'We thank you for your sacrifice': clinical vulnerability, shielding and biosociality in the UK's COVID-19
response. Biosocieties. Jan 22, 2023;18(1):218-240. [FREE Full text] [doi: 10.1057/s41292-021-00266-0] [Medline:
35096124]

HallasL, Hatibie A, Koch R, Majumdar S, Pyarali M, Wood A, et a. Variation in US states COVID-19 policy responses.
BSG Working Paper. URL : https://www.bsg.ox.ac.uk/sites/defaul t/files/2021-05/B SG-WP-2020-034-v3.pdf [accessed
2024-08-12]

Talic S, Shah S, Wild H, Gasevic D, Mahargj A, Ademi Z, et al. Effectiveness of public health measures in reducing the
incidence of COVID-19, SARS-CoV-2 transmission, and COVID-19 mortality: systematic review and meta-analysis. BMJ.
Dec 03, 2021;375:e068302. [FREE Full text] [doi: 10.1136/bmj-2021-068302] [Medline: 34862160]

Lasseter G, Compston P, Robin C, Lambert H, Hickman M, Denford S, et al. Exploring the impact of shielding advice on
the wellbeing of individualsidentified as clinically extremely vulnerable amid the COV1D-19 pandemic: a mixed-methods
evaluation. BMC Public Health. Nov 22, 2022;22(1):2145. [FREE Full text] [doi: 10.1186/s12889-022-14368-2] [Medline:
36418978]

Sloan M, Gordon C, Lever E, Harwood R, Bosley MA, Pilling M, et al. COVID-19 and shielding: experiences of UK
patients with lupus and related diseases. Rheumatol Adv Pract. 2021;5(1):rkab003. [FREE Full text] [doi:
10.1093/rap/rkab003] [Medline: 33728396]

MaiaT, YokotaR, Arnetorp S, Spiler J, Settergren G, Williams P. PCR62 post-lockdown behaviors and impacts of avoiding
COVID-19inindividuals and caregivers of individuals at high-risk of severe COVID-19: a qualitative study. Value Health.
Jun 2023;26(6):S322. [doi: 10.1016/j.jval.2023.03.1841]

Bachtiger P, Adamson A, Maclean WA, Kelshiker MA, Quint JK, Peters NS. Determinants of shielding behavior during
the COV1D-19 pandemic and associ ations with well-being among national health service patients: longitudinal observational
study. IMIR Public Health Survelll. Sep 20, 2021;7(9):€30460. [ FREE Full text] [doi: 10.2196/30460] [Medline: 34298499]

https://www.researchprotocols.org/2024/1/e52643 JMIR Res Protoc 2024 | vol. 13 | €52643 | p. 14

(page number not for citation purposes)


https://europepmc.org/abstract/MED/34558116
http://dx.doi.org/10.1111/ctr.14492
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34558116&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-5370(23)00142-6
http://dx.doi.org/10.1016/j.eclinm.2023.101965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37070102&dopt=Abstract
https://europepmc.org/abstract/MED/34362747
http://dx.doi.org/10.1136/annrheumdis-2021-220626
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34362747&dopt=Abstract
https://europepmc.org/abstract/MED/34455440
http://dx.doi.org/10.1093/ajhp/zxab344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34455440&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11111-1
http://dx.doi.org/10.1186/s12889-021-11111-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34051769&dopt=Abstract
https://europepmc.org/abstract/MED/32434092
https://europepmc.org/abstract/MED/32434092
http://dx.doi.org/10.1016/j.psychres.2020.113098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32434092&dopt=Abstract
https://files.covid19treatmentguidelines.nih.gov/guidelines/section/section_188.pdf
https://files.covid19treatmentguidelines.nih.gov/guidelines/section/section_188.pdf
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.gov.uk/government/publications/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk
https://www.gov.uk/government/publications/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk
https://dx.plos.org/10.1371/journal.pmed.1004086
http://dx.doi.org/10.1371/journal.pmed.1004086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36719907&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=35236664
http://dx.doi.org/10.1136/bmj-2021-068632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35236664&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0163-4453(21)00045-1
http://dx.doi.org/10.1016/j.jinf.2021.01.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33549624&dopt=Abstract
https://europepmc.org/abstract/MED/35096124
http://dx.doi.org/10.1057/s41292-021-00266-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35096124&dopt=Abstract
https://www.bsg.ox.ac.uk/sites/default/files/2021-05/BSG-WP-2020-034-v3.pdf
https://www.bmj.com/content/375/bmj-2021-068302
http://dx.doi.org/10.1136/bmj-2021-068302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34862160&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-022-14368-2
http://dx.doi.org/10.1186/s12889-022-14368-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36418978&dopt=Abstract
https://europepmc.org/abstract/MED/33728396
http://dx.doi.org/10.1093/rap/rkab003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33728396&dopt=Abstract
http://dx.doi.org/10.1016/j.jval.2023.03.1841
https://publichealth.jmir.org/2021/9/e30460/
http://dx.doi.org/10.2196/30460
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34298499&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Williams et &

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

Islam JY, Vidot DC, Havanur A, Camacho-Rivera M. Preventive behaviors and mental health-related symptoms among
immunocompromised adults during the COV1D-19 pandemic: an analysis of the COVID impact survey. AIDS Res Hum
Retroviruses. Apr 01, 2021;37(4):304-313. [doi: 10.1089/aid.2020.0302]

Westcott KA, Wilkins F, Chancellor A, Anderson A, Doe S, EchevarriaC, et al. The impact of COVID-19 shielding on
the wellbeing, mental health and treatment adherence of adults with cystic fibrosis. Future Healthc J. Mar 06,
2021;8(1):e47-e49. [FREE Full text] [doi: 10.7861/fhj.2020-0205] [Medline: 33791475]

Butler J, Nath M, Blana D, Ball W, Beech N, Black C, et a. The clinically extremely vulnerableto COVID: identification
and changes in healthcare while self-isolating (shielding) during the coronavirus pandemic. Int J Popul Data Sci. Aug 25,
2022;7(3):1897. [doi: 10.23889/ijpds.v7i3.1897]

Schneiders ML, Naemiratch B, Cheah PK, Cuman G, Poomchaichote T, Ruangkajorn S, et al. The impact of COVID-19
non-pharmaceutical interventions on the lived experiences of people living in Thailand, Maaysia, Italy and the United
Kingdom: a cross-country qualitative study. PLoS One. Jan 21, 2022;17(1):€0262421. [FREE Full text] [doi:
10.1371/journal .pone.0262421] [Medline: 35061789]

Coronavirus and clinically extremely vulnerable (CEV) people in England 4 April to 23 April 2022. Office for National
Statistics. 2022. URL : https://www.ons.gov. uk/peopl epopul ati onandcommunity/heal thandsoci al care/conditi onsanddi seases/
bull eti ns/coronavirusandclinicallyextremel yvul nerabl epeopl ei nengland/4april to23april 2022 [accessed 2023-07-06]

CDC museum COVID-19timeline. Centersfor Disease Control and Prevention. 2023. URL : https.//www.cdc.gov/museum/
timeline/covid19.html [accessed 2023-09-20]

Singson JRC, Kirley PD, Pham H, Rothrock G, Armistead |, Meek J, COVID-NET Surveillance Team, et a. Factors
associated with severe outcomes among immunocompromised adults hospitalized for COVID-19 - COVID-NET, 10 states,
March 2020-February 2022. MMWR Morb Mortal Wkly Rep. Jul 08, 2022;71(27):878-884. [FREE Full text] [doi:
10.15585/mmwr.mm7127a3] [Medline: 35797216]

Information about the end of the shielding programme and managing the closure of the shielded patient list. National Health
Service (NHS), England. URL : https://www.england.nhs.uk/coronavirus/wp-content/upl oads/sites/52/2021/09/C1418- etter
-end-of -shi el ding-cl osure-of-shiel ded-patient-list.pdf [accessed 2023-08-15]

Giles C. COVID-19: for the clinically extremely vulnerable, life hasn't returned to normal. BMJ. Feb 15, 2022;376:0397.
[doi: 10.1136/bmj.0397] [Medline: 35168939]

Roman-Montes CM, Flores-Soto Y, Guaracha-Basafiez GA, Tamez-Torres KM, Sifuentes-Osornio J, Gonzélez-LaraMF,
et al. Post-COVID-19 syndrome and quality of lifeimpairment in severe COVID-19 Mexican patients. Front Public Health.
May 15, 2023;11:1155951. [FREE Full text] [doi: 10.3389/fpubh.2023.1155951] [Medline: 37255755]

Malesevic S, Sievi NA, Baumgartner P, Roser K, Sommer G, Schmidt D, et al. Impaired health-related quality of lifein
long-COVID syndrome after mild to moderate COVID-19. Sci Rep. May 12, 2023;13(1):7717. [FREE Full text] [doi:
10.1038/s41598-023-34678-8] [Medline: 37173355]

Ware Jr J, Kosinski M, Keller SD. A 12-item short-form health survey: construction of scales and preliminary tests of
reliability and vaidity. Med Care. Mar 1996;34(3):220-233. [doi: 10.1097/00005650-199603000-00003] [Medline: 8628042]
El-Osta A, Alaa A, Webber |, Riboli Sasco E, BagkerisE, Millar H, et a. How is the COVID-19 lockdown impacting the
mental health of parents of school-age children in the UK? a cross-sectional online survey. BMJ Open. May 11,
2021;11(5):e043397. [FREE Full text] [doi: 10.1136/bmjopen-2020-043397] [Medline: 33980516]

Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Development and preliminary testing of the new
five-level version of EQ-5D (EQ-5D-5L). Qual Life Res. Dec 2011;20(10):1727-1736. [FREE Full text] [doi:
10.1007/s11136-011-9903-x] [Medline: 21479777]

Brazier JE, Roberts J. The estimation of a preference-based measure of health from the SF-12. Med Care. Sep
2004;42(9):851-859. [doi: 10.1097/01.mIr.0000135827.18610.0d] [Medline: 15319610]

Varni JW, Limbers CA, NeighborsK, Schulz K, Lieu JE, Heffer RW, et al. The PedsQL ™ Infant Scales: feasibility, internal
consistency reliability, and validity in healthy and ill infants. Qual Life Res. Feb 22, 2011;20(1):45-55. [doi:
10.1007/s11136-010-9730-5] [Medline: 20730626]

Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale. ActaPsychiatr Scand. Jun 1983;67(6):361-370. [doi:
10.1111/j.1600-0447.1983.tb09716.x] [Medline: 6880820]

Reilly MC, Zbrozek AS, Dukes EM. The validity and reproducibility of awork productivity and activity impairment
instrument. Pharmacoeconomics. Nov 1993;4(5):353-365. [doi: 10.2165/00019053-199304050-00006] [Medline: 10146874]
Prachthauser M, Cassisi JE, Le TA, Nicasio AV. The Social Distance Scale (v1): a screening instrument to assess patient
adherence to prevention strategies during pandemics. Int J Environ Res Public Health. Nov 04, 2020;17(21):8158. [FREE
Full text] [doi: 10.3390/ijerph17218158] [Medline: 33158231]

Pope C, Ziebland S, Mays N. Qualitative research in health care. Analysing qualitative data. BMJ. Jan 08,
2000;320(7227):114-116. [FREE Full text] [doi: 10.1136/bmj.320.7227.114] [Medline: 10625273]

People who are immunocompromised. Centers for Disease Control and Prevention. 2023. URL : https://www.cdc.gov/
coronavirus/2019-ncov/need-extra-precauti ons/peopl e-who-are-immunocompromi sed.html [accessed 2023-08-09]

https://www.researchprotocols.org/2024/1/e52643 JMIR Res Protoc 2024 | vol. 13 | €52643 | p. 15

(page number not for citation purposes)


http://dx.doi.org/10.1089/aid.2020.0302
https://linkinghub.elsevier.com/retrieve/pii/S2514-6645(24)00583-6
http://dx.doi.org/10.7861/fhj.2020-0205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33791475&dopt=Abstract
http://dx.doi.org/10.23889/ijpds.v7i3.1897
https://dx.plos.org/10.1371/journal.pone.0262421
http://dx.doi.org/10.1371/journal.pone.0262421
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35061789&dopt=Abstract
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/coronavirusandclinicallyextremelyvulnerablepeopleinengland/4aprilto23april2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/coronavirusandclinicallyextremelyvulnerablepeopleinengland/4aprilto23april2022
https://www.cdc.gov/museum/timeline/covid19.html
https://www.cdc.gov/museum/timeline/covid19.html
https://doi.org/10.15585/mmwr.mm7127a3
http://dx.doi.org/10.15585/mmwr.mm7127a3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35797216&dopt=Abstract
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2021/09/C1418-letter-end-of-shielding-closure-of-shielded-patient-list.pdf
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2021/09/C1418-letter-end-of-shielding-closure-of-shielded-patient-list.pdf
http://dx.doi.org/10.1136/bmj.o397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35168939&dopt=Abstract
https://europepmc.org/abstract/MED/37255755
http://dx.doi.org/10.3389/fpubh.2023.1155951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37255755&dopt=Abstract
https://boris.unibe.ch/id/eprint/182537
http://dx.doi.org/10.1038/s41598-023-34678-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37173355&dopt=Abstract
http://dx.doi.org/10.1097/00005650-199603000-00003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8628042&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=33980516
http://dx.doi.org/10.1136/bmjopen-2020-043397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33980516&dopt=Abstract
https://europepmc.org/abstract/MED/21479777
http://dx.doi.org/10.1007/s11136-011-9903-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21479777&dopt=Abstract
http://dx.doi.org/10.1097/01.mlr.0000135827.18610.0d
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15319610&dopt=Abstract
http://dx.doi.org/10.1007/s11136-010-9730-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20730626&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0447.1983.tb09716.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6880820&dopt=Abstract
http://dx.doi.org/10.2165/00019053-199304050-00006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10146874&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17218158
https://www.mdpi.com/resolver?pii=ijerph17218158
http://dx.doi.org/10.3390/ijerph17218158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33158231&dopt=Abstract
https://europepmc.org/abstract/MED/10625273
http://dx.doi.org/10.1136/bmj.320.7227.114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10625273&dopt=Abstract
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-who-are-immunocompromised.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-who-are-immunocompromised.html
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Williams et &

48.

49,

50.

51.

52.
53.

55.

Varni JW, Seid M, Kurtin PS. PedsQL 4.0: reliability and validity of the Pediatric Quality of Life Inventory version 4.0
Generic Core Scalesin healthy and patient populations. Med Care. Aug 2001;39(8):800-812. [doi:
10.1097/00005650-200108000-00006] [Medline: 11468499]

Varni JW, Sherman SA, Burwinkle TM, Dickinson PE, Dixon P. The PedsQL Family Impact Module: preliminary reliability
and validity. Health Qual Life Outcomes. Sep 27, 2004;2(1):55. [FREE Full text] [doi: 10.1186/1477-7525-2-55] [Medline:
15450120]

Ware JE. Quality of life diseaseimpact scale—7 item scale (QDIS-7-item scale). Mapi Research Trust. URL: https://eprovide.
mapi-trust.org/instruments/quality-of-life-di sease-impact-scal e- 7-item-scal e [accessed 2024-04-29]

Varni JW. Pediatric quality of lifeinventory™ (PedsQL ™). Mapi Research Trust. URL: https://eprovide.mapi-trust.org/
instruments/pediatric-quality-of-life-inventory [accessed 2024-04-29]

EQ-5D-Y-5L. EuroQol Research Foundation. URL : https.//euroqol .org/research-at-euroqol/eg-5d-y-5I/ [accessed 2024-04-29]
Whole health system approach to long COVID: patient-aligned care team (PACT) guide. US Department of Veterans
Affairs. URL: https:.//www.publichealth.va.gov/n-coronavirus/docs/Whol e-Heal th-System-A pproach-to-L ong-COVID_0801
22 FINAL.pdf [accessed 2023-08-07]

Bernardi L, Daniels J. Forsaken but engaged: an inquiry into the psychological aspects of COVID-19, mental health, and
political engagement of immunocompromised people. University of Liverpool. 2023. URL: https://www.liverpool.ac.uk/
medi a/livacuk/humaniti esampsocial sciences/documents/Final /A PPG, report.pdf [accessed 2024-05-10]

Statement on the fifteenth meeting of the IHR (2005) emergency committee on the COVID-19 pandemic. World Health
Organization. 2023. URL : https.//www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of -the-inter
national -heal th-regul ati ons-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic [accessed
2023-07-06]

Abbreviations

CDC: Centersfor Disease Control and Prevention

COD: confirmation of diagnosis

HRQoL: health-related quality of life

IRB: institutional review board

NPI: nonpharmacological intervention

PDS-C19: Physical Distancing Scale for COVID-19 Avoidance
PRO: patient-reported outcome

Edited by A Mavragani; submitted 30.11.23; peer-reviewed by S Karnes, S Chun; comments to author 30.04.24; revised version
received 12.06.24; accepted 08.07.24; published 13.08.24

Please cite as:

Williams P, Herring TA, Yokota RTC, Maia T, Venkatesan S, Marcus JC, Settergren G, Arnetorp S, Lloyd A, Severens JL, Varni JW,
Dixon S, Hamusankwa L, Powell PA, Taylor S, Ware Jr JE, Krol M

The Association Between Physical Distancing Behaviorsto Avoid COVID-19 and Health-Related Quality of Lifein Immunocompromised
and Nonimmunocompromised Individuals: Patient-1nformed Protocol for the Observational, Cross-Sectional EAGLE Sudy

JMIR Res Protoc 2024, 13:€52643

URL: https://www.researchprotocols.org/2024/1/e52643

doi: 10.2196/52643

PMID: 39137022

©Paul Williams, Timothy A Herring, RenataT C Yokota, Tiago Maia, Sudhir Venkatesan, James C Marcus, Gabriella Settergren,
Sofie Arnetorp, Andrew Lloyd, Johan L Severens, James W Varni, Sharon Dixon, Lweendo Hamusankwa, Philip A Powell,
SylviaTaylor, John E Ware Jr, Marieke Krol. Originally published in IMIR Research Protocol s (https://www.researchprotocol s.org),
13.08.2024. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Research Protocaols, is properly cited. The compl ete bibliographic information,
alink to the original publication on https.//www.researchprotocols.org, as well as this copyright and license information must be
included.

https://www.researchprotocols.org/2024/1/e52643 JMIR Res Protoc 2024 | vol. 13 | €52643 | p. 16

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1097/00005650-200108000-00006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11468499&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-2-55
http://dx.doi.org/10.1186/1477-7525-2-55
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15450120&dopt=Abstract
https://eprovide.mapi-trust.org/instruments/quality-of-life-disease-impact-scale-7-item-scale
https://eprovide.mapi-trust.org/instruments/quality-of-life-disease-impact-scale-7-item-scale
https://eprovide.mapi-trust.org/instruments/pediatric-quality-of-life-inventory
https://eprovide.mapi-trust.org/instruments/pediatric-quality-of-life-inventory
https://euroqol.org/research-at-euroqol/eq-5d-y-5l/
https://www.publichealth.va.gov/n-coronavirus/docs/Whole-Health-System-Approach-to-Long-COVID_080122_FINAL.pdf
https://www.publichealth.va.gov/n-coronavirus/docs/Whole-Health-System-Approach-to-Long-COVID_080122_FINAL.pdf
https://www.liverpool.ac.uk/media/livacuk/humanitiesampsocialsciences/documents/Final,APPG,report.pdf
https://www.liverpool.ac.uk/media/livacuk/humanitiesampsocialsciences/documents/Final,APPG,report.pdf
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://www.who.int/news/item/05-05-2023-statement-on-the-fifteenth-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-coronavirus-disease-(covid-19)-pandemic
https://www.researchprotocols.org/2024/1/e52643
http://dx.doi.org/10.2196/52643
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39137022&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

