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Abstract

Introduction

The COVID-19 pandemic has resulted in significant morbidity and mortality, and has devastated
economies in many countries. Amongst the groups identified as being at increased risk from COVID-
19 are healthcare workers (HCWs) and ethnic minority groups. Emerging evidence suggests HCWs
from ethnic minority groups are at increased risk of adverse COVID-19-related physical and mental
health outcomes. To date there has been no large-scale analysis of these risks in UK healthcare
workers or ancillary workers in healthcare settings, stratified by ethnicity or occupation type, and
adjusted for potential confounders. This paper reports the protocol for a prospective longitudinal
guestionnaire study of UK HCWs, as part of the UK-REACH programme (The United Kingdom
Research study into Ethnicity And COVID-19 outcomes in Healthcare workers).

Methods and analysis

A baseline questionnaire with follow-up questionnaires at 4 and 8 months will be administered to a
national cohort of UK healthcare workers and ancillary workers in healthcare settings, and those
registered with UK healthcare regulators. With consent, data will be linked to health records, and
participants followed up for 25 years.

Univariate associations between ethnicity and primary outcome measures (clinical COVID-19
outcomes, and physical and mental health) and key confounders/explanatory variables will be
tested, followed by multivariable analyses to test for associations between ethnicity and key
outcomes adjusted for the confounder/explanatory variables, with interactions included as
appropriate. Using follow-up data, multilevel models will be used to model changes over time by
ethnic group, facilitating understanding of absolute and relative risks in different ethnic groups, and
generalisability of findings.

Ethics and dissemination.

The study is approved by Health Research Authority (reference 20/HRA/4718), and carries minimal
risk to participants. We aim to manage the small risk of participant distress due to being asked
guestions on sensitive topics by clearly indicating on the participant information sheet that the
guestionnaire covers sensitive topics and that participants are under no obligation to answer these,
or indeed any other, questions, and by providing links to support organisations. Results will be
disseminated with reports to Government and papers uploaded to pre-print servers and submitted
to peer reviewed journals.

Registration details.
Trial ID: ISRCTN11811602



STRENGTHS AND LIMITATIONS OF THIS STUDY

National, UK-wide, study, aiming to capture variety of healthcare worker job roles including
ancillary workers in healthcare settings.

Longitudinal study including three waves of questionnaire data collection, and linkage to
administrative data over 25 years, with consent.

Unique support from all major UK healthcare worker regulators, relevant healthcare worker
organisations, and a Professional Expert Panel to increase participant uptake and the validity of
findings.

Potential for self-selection bias and low response rates, and the use of electronic invitations and
online data collection makes it harder to reach ancillary workers without regular access to work
email addresses.



INTRODUCTION

COVID-19 has spread rapidly across the world, causing significant morbidity and mortality, and
devastating health economies in many countries. Healthcare workers (HCWs) have been identified
as being at increased risk of SARS-CoV-2 infection and adverse outcomes,(1-3) as have individuals
from ethnic minority groups.(2, 4-13) Emerging evidence suggests that ethnic minority groups may
also be at greater risk of long-term COVID-19 sequelae.(4) HCWs and individuals from ethnic
minority groups may also be at increased risk of COVID-19-related poor mental health outcomes,
including anxiety, depression and post-traumatic stress.(14-19)

There are concerns that HCWs from ethnic minority groups are at particular risk of SARS-CoV-2
infection and adverse COVID-19 outcomes compared to white HCWs (3, 20, 21) However, the quality
of data relating to COVID-19 outcomes in HCWs remains poor, with no large representative studies
of the risk of COVID-19 infection or adverse outcomes in healthcare workers or ancillary workers in
healthcare settings (hereafter “HCWSs”) stratified by ethnicity or occupation type, controlling for
potential confounders.

To address this, UK-REACH (United Kingdom Research study into COVID-19 outcomes in Healthcare
workers) will rapidly examine differences in COVID-19 diagnosis, clinical outcomes (diagnosis,
hospitalisation, ICU admission), professional roles, and well-being among ethnic minority and white
HCWs through a unique large database analysis (rapid linkage and analysis of anonymised
professional registration and National Health Service (NHS) datasets), longitudinal cohort study,
legal/ethical analysis, and qualitative work packages. This work will provide information on very
short-term outcomes and produce rapid actionable outputs, as well as enabling investigations of the
medium/long-term effects of COVID-19 on HCWs in future studies through the linkage and cohort
study. This protocol describes the UK-REACH longitudinal cohort study.

Research Question
What is the impact of COVID-19 on the physical and mental health of ethnic minority HCWs
compared to white HCWs in the short term and the longer term?

Aims

To examine the relationship between ethnicity and COVID-19-related mental and physical health
outcomes through the establishment of a novel longitudinal cohort study of HCWs, including
recruitment from the membership bodies and professional registers for different healthcare
roles, providers of facilities management, and directly from UK healthcare settings.

To study changes in health outcomes, social circumstances and professional roles of HCWs of
different ethnicities, over the course of the COVID-19 pandemic and to characterise longer-term
outcomes and consequences.

To measure differences in the impact of COVID-19 infection and working during the pandemic on
physical and mental health in a multi-ethnic group of HCWs in the UK.

Objectives
To survey HCWs at baseline to collect data on demographics, job role, attitudes to work and work
climate, social and living circumstances, values and personality, and physical and mental health.

To collect baseline biological samples for future analysis in a subsample of consenting participants.

To conduct follow-up surveys and samples over 12 months in order to capture changes over
subsequent COVID-19 pandemic waves.



To link survey data to participant healthcare records, with consent.

METHODS AND ANALYSIS

Study design
National prospective longitudinal cohort study in all four nations of the United Kingdom.

Setting
Healthcare workers and ancillary workers in healthcare settings within the UK.

Participants

Inclusion criteria
Age 2 16 years;

Living in the UK;

Healthcare worker or ancillary worker in a UK healthcare setting OR Registered with the following UK
healthcare professional regulatory bodies: the General Medical Council (GMC), Nursing and
Midwifery Council (NMC), General Dental Council (GDC), Health and Care Professions Council

(HCPC), General Optical Council (GOC), General Pharmaceutical Council (GPC) or the Pharmaceutical
Society of Northern Ireland (PSNI);

Willing and able to give informed consent.

Exclusion criteria
Age <16 years;

Living outside the UK;

Not a healthcare worker or ancillary worker in a healthcare setting AND not regulated by one of the
professional regulatory bodies listed above;

Unwilling and/or unable to give informed consent.

Sample size
We aim to recruit at least 32,000 HCWs (66% from ethnic minority groups). See Figure 1 for the
study flow chart. The proposed sample will approximately comprise:

e 10,000 doctors

e 10,000 nurses, midwives and nursing associates
e 4,000 ancillary workers

e 2,000 allied health professionals

e 2,000 ambulance workers

e 2,000 pharmacists and pharmacy technicians

e 1,000 dentists and dental care professionals

e 1,000 optometrists and dispensing opticians

Whilst the above numbers represent our target numbers for recruitment, we will welcome
participants working in other roles within healthcare settings. We may adapt target sample sizes for
subgroups following initial response, to ensure we have appropriate representation of ethnic
minority participants in each job role.



This sample size has been pragmatically chosen to allow for adequate representation of all ethnic
groups within all job-role categories. Based on general population prevalence estimates (11)
producing conservative power estimates, we anticipate at least 80% (statistical) power to detect
modest effects of ethnicity (RR 21.5) for more prevalent outcomes (e.g. COVID-19 diagnosis) and
larger effects (RR >2) for rarer outcomes (e.g. mortality). Power calculations will be reviewed to
reflect changing rates of infection.

Recruitment
Recruitment will be via several routes, and will be incentivised by the inclusion of a prize draw for
those who complete the questionnaire:

i) Email, letter, and/or text message invitations from healthcare professional regulators.

The records and registrations with the GMC, NMC, GDC, HCPC, GOC, GPC, PSNI will be used as a
sampling frame. Where possible, we will utilise demographic data routinely collected by regulators
to oversample for people identifying as being from ethnic minority backgrounds. We will endeavour
to sample representatively across age groups, sex/gender, job roles, and other characteristics, in
order to maximise the generalisability of our findings. Regulators will send invitations and reminders
on behalf of the principal investigator. Alongside these invites regulators will also promote the study
through their social media channels as the invites go out.

i) Targeted advertisement to key staff groups through healthcare organisations.

We will advertise the study through the general communication channels of regulators, professional
bodies (e.g. Royal College of Midwives, Royal College of General Practitioners), Health Education
bodies, and other relevant organisations (e.g. the British Medical Association, the British Association
of Physicians of Indian Origin (BAPIO), The Filipino Nurses Association United Kingdom). This will
include promotion through newsletters, web pages, email communications and banners on self-
service portals (for example, on the NHS Electronic Staff Record portal used for accessing payslips).

iii) General publicity of the study via print and broadcast media, social media for the study and
other relevant organisations, and posters or flyers in workplaces, as relevant to participant
staff groups.

iv) Direct invitation and recruitment via UK healthcare providers.

UK healthcare providers, including at least 30 NHS Hospital Trusts, will advertise to

potential participants by email, text, mail, verbally, or through posters/flyers. Trusts will be selected
to represent a range of geographical areas (to include England, Scotland, Wales, and Northern
Ireland). We will aim to recruit from both large teaching hospitals and smaller community healthcare
trusts, and will take into consideration regional ethnic diversity when selecting trusts. We will also
utilise a study infographic to promote recruitment through NHS trusts. Recruitment of ancillary staff
has been facilitated by Serco at specific trusts, through utilisation of content handouts and posters
which have been cascaded by contractors on site.

Invitations and advertisements will direct staff via a weblink and/or QR code to the study
recruitment site. In the case of direct recruitment through UK healthcare settings, potential
participants will be supported to join with the help of suitably trained members of the local research
team where appropriate. Reminders will also be sent to improve recruitment to the study.



Data collection
See Figure 2 for the study timeline.

To gain informed consent, potentially interested participants will have the opportunity to read the
UK-REACH participant information sheet (PIS) online via a web application, or in person with a
member of the local research team, before deciding if they would like to take part. Potential
participants will be asked to register for a UK-REACH account (https://uk-reach.org/) by entering an
email address and password, then will be asked to sign an online consent form. To complete
registration, participants will be asked to provide personal details including name, date of birth, and
address. Participants will be considered enrolled into the study after completing the registration
process, and giving their electronic consent on a secure web page. They will be assigned a unique
identifier at this point. This will be securely retained in an electronic database at the University of

Leicester, which will also function as an enrolment log.

Once translation has been undertaken and checked, we will make study materials (PIS and consent
form) available in alternative languages commonly used by workers in healthcare settings as
required. These will be made available on the UK-REACH website.

After consenting to participation in the study, participants will be asked to complete

a baseline online questionnaire on demographics, job role and other work circumstances, location of
work/residence, interaction with COVID-19 patients (including access to personal protective
equipment, social and living circumstances, discrimination and harassment, values and

personality, and physical and mental health (see Measures, below). This questionnaire will be
accessible via the study website, and support to complete the questionnaire will also be available
from the study team. Some identifiable data (e.g. name, DOB, address) will be collected during
registration and/or the questionnaire to facilitate secure data linkage (see Data linkage, below).

Participants will be invited to complete the baseline questionnaire between December 2020 and
January 2021. Participants will have the option of completing two further questionnaires, one at
approximately 4 months from baseline and one at approximately 8 months from baseline. Consent
will be requested to follow up participants for up to 25 years (subject to funding), and during this
time serial questionnaire data will be collected, and periodic linkage with healthcare records will
take place (see Data linkage, below).

Data linkage

Participants will be asked to provide consent for the study to follow their health by extracting
information from their past and future NHS health care records (including NHS number), any COVID-
19 related records, and from “COVID-19 symptom study” websites or apps (22) if they use them.

Initially, questionnaire and personal data, for which consent has been given, will be electronically
transferred to University of Leicester, and stored separately on secure servers. A study ID for each
participant together with identifiable data will be sent to NHS Wales Informatics Service in order to
acquire the list of NHS numbers/Community Health Index (CHI) number (for Scotland)/Health and
Care number (for Northern Ireland) in partnership with the relevant UK NHS data providers.

Study ID and NHS/CHI/H&C number will then be used to link to healthcare records by the relevant
data provider across the UK. De-identified records will be sent directly to the Secure Anonymised
Information Linkage databank (SAIL, https://saildatabank.com), retaining Study ID. Separately, study
ID and corresponding questionnaire data will be sent from the University of Leicester to SAIL. These
datasets will be linked within SAIL to provide the complete dataset. Interim analysis of unlinked
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https://saildatabank.com/

guestionnaire data will be performed at the University of Leicester using pseudonymised datasets.
All linked data analysis will take place within SAIL.

Questionnaire design

The questionnaires will be designed by the study team with input from the Professional Expert Panel
(PEP) - see Patient and Public Involvement, below. Where possible, previously used and/or validated
measures are being used. The study team will devise measures where none are available.

The baseline questionnaire will ask about participants’ current experiences and attitudes, as well as
collecting some retrospective data about participants’ experiences and attitudes at the start of the
pandemic and/or pre-pandemic. Follow-up questionnaires will repeat outcome measures, and may
include new items relevant to the progression of the pandemic. The data dictionary
(https://www.uk-reach.org/data-dictionary) contains the source(s) for each question. The
baseline questionnaire is included as an Appendix.

Primary outcome measures

Clinical COVID-19 outcomes

Participants will be asked to self-report COVID-19 infection, defined as either a positive SARS-CoV-2
polymerase chain reaction (PCR) or antibody test, or as self-reported suspected infection; the latter
will be particularly relevant for those reporting historic iliness early in the pandemic before
widespread availability of testing.

Those reporting COVID-19 illness will be asked about: date of onset, the nature of symptoms
experienced and their duration, and hospitalisation (including any time spent in intensive care).
Corroboration of the details of these outcomes will be possible using linked electronic healthcare
records (see “Measures obtained via data linkage”, below).

General health

This will be measured using the EQ-5D-5L instrument(23) (https://eurogol.org/), which contains five
dimensions on mobility, self-care, usual activities, pain and discomfort, and anxiety and depression,
plus an overall self-report of health.

Mental health

This will be measured using the Patient Health Questionnaire-2 (PHQ-2)(24) for depression, the
Generalised Anxiety Disorder-2 (GAD-2)(25) scale for anxiety, a three-item abbreviated version of
the PCL-6 scale for post-traumatic stress disorder,(26) a three-item abbreviated version of the UCLA
Loneliness scale, (27) and an Office for National Statistics question about overall life satisfaction.(28)
Participants will also be asked key questions from the Utrecht Work Engagement Scale (29) and the
GMC National Training Survey questions on burnout(30) (from the Copenhagen Burnout Inventory
(31)).

Questionnaire measures

Ethnicity

In this study we will ask participants to self-identify the ethnic group with which they most identify
using the 18 UK Census 2011 Categories.(32) The questionnaire also asks the ethnic group of any
partner and of parents.

We will then collapse these 18 categories into five main ethnic categories also defined within the
Census (Black, Asian, Mixed, Other, White). We will further collapse them into two groups which we
will refer to as “white” (White British, White Irish, White Gypsy or Traveller, White Other) and
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“ethnic minority” (all other ethnic groups). There is currently considerable debate about the
categorisation of people using ethnic groups, and in particular, the grouping of people who do not
identify as white into a single category. There is also considerable debate and controversy about the
words used to describe such a broad and heterogeneous grouping, with terms such as “people of
colour”, “Black Asian and Minority Ethnic” or “BAME” used. In our choice of terms we have followed
the BMJ who in their special edition on Racism in Medicine use the term “ethnic minority” as one
that is most likely to be understood by our study population.(33) We fully acknowledge that broad
ethnic groupings can mask important ethnic and cultural differences, and where possible we will use
more refined ethnic groupings, while also acknowledging the heterogeneity within them.

Nationality, religion, and languages

Country of birth, nationality, parents’ country of birth, grandparents’ country of birth (born in UK/
not born in UK), age learned English (if second language), language(s) spoken at home (currently and
as a child), religion, religiosity, ethnic identity.

Other demographics and education
Age, gender, sex, marital status, highest level of education completed, year and country of primary
professional qualification (if applicable), highest level of education achieved by parents.

Work

Job role(s), sector(s), grade and specialty (for doctors), NHS band (for other HCWs), registered field
of practice (nurses); work location(s); whether currently working, reasons for not working (if
applicable); hours worked in a typical week; frequency of night shifts; contact with patients (with
and without COVID-19), colleagues and others (remotely, face-to-face with social distancing, with
physical contact); time spent travelling to and from work, modes of transport; access to, use of, and
training to use personal protective equipment (PPE); exposure to aerosol-generating procedures;
NHS COVID-19 risk assessment experiences; feelings about raising a clinical concern at work,
perceptions of fairness of organisation with regards career progression; redeployment as a result of
the pandemic, patient exposure, training and supervision in redeployed role (if applicable);
proportion of colleagues of same ethnicity to self, proportion of colleagues who are white; work
engagement.

Home and social life

Household composition (numbers, ages, relationship to participant) and sharing of accommodation;
number of household members travelling using public transport or in jobs that bring them into close
contact with others; childcare and support “bubbles”; length of time at current address; type and
size of accommodation including amount of shared space and access to safe outdoor space;
numbers of social contacts (remotely, face to face with social distancing, with physical contact),
proportion of friends of the same ethnic group to self.

Harassment and discrimination
Experiences of discrimination in day-to-day life; discrimination at work and whether made a
complaint (if applicable).

Physical health, mental health, and wellbeing

Height, weight, smoking and alcohol use, physical activity at work, general physical activity, change
in lifestyle since start of pandemic, healthcare experience in 2019 (GP consultations and hospital
admittance), flu vaccine uptake, medication, health conditions and pregnancy, quality of life, general
anxiety, depression, post-traumatic stress disorder (PTSD), loneliness, and general life satisfaction.



COVID-19 experiences and beliefs

COVID-19 exposure, testing and test positivity; symptoms experienced, plus their severity and
longevity, including diagnosis of long-COVID (if applicable); behaviour changes due to COVID-19;
concern, knowledge and beliefs about COVID-19; COVID-19 information sources; enjoyment of first
national lockdown (Spring 2020), COVID-19 vaccine trial participation; COVID-19 vaccination
intention including offers, uptake (including vaccine brand), or reasons for refusal, and vaccine
beliefs.

Trait and state psychological measures
‘Big five’ personality traits, locus of control, health locus of control, risk taking, burnout, personal
need for structure.

Open-ended questions

The baseline questionnaire will include three open-ended free-text questions: “What are your
thoughts on why people from ethnic minorities working in health and care have been more severely
affected by COVID-19?”, “How do you see society changing as a result of COVID-19?”, “How do you
see your own future changing as a result of COVID-19?”.

Evaluation questions
Views on the length of the questionnaire and on its usefulness for understanding ethnicity and
COVID-19.

Measures obtained via data linkage
Data linkage will be used to corroborate COVID-19 clinical outcomes (acute infection, antibody
positivity), major comorbidities and patterns of healthcare use.

Biological sampling

At baseline we will also seek consent to re-contact participants in the future for DNA sampling and
sampling related to immune profiling although we will submit an amendment to implement this
sampling and detail the specifics relating to this at the time of submitting the amendment.

Statistical analysis
Descriptive statistics will be calculated for the primary outcome measures, and for ethnicity and key
confounder/explanatory variables.

Univariate associations between ethnicity and primary outcome measures, and between ethnicity
and key confounders/explanatory variables calculated using chi-squared tests for categorical
variables, and t-tests and analyses of variance for continuous measures, with non-parametric
equivalents used as appropriate for ordinal variables. This will enable the examination of the
behavioural, social, and clinical phenotypes of the cohort in relation to the patterns of
demographics, job role, attitudes to work and work climate, social and living circumstances, values
and personality, and physical and mental health by ethnicity.

Using baseline data, multivariable analyses will test for associations between ethnicity and key
outcomes, adjusted for the confounder/explanatory variables found to have a statistically significant
univariate association with either ethnicity or the primary outcome variable(s), with interactions
included as appropriate. Using follow-up data, multilevel models will be used to model changes over
time by ethnic group.

Models will fit ethnicity as both a binary indicator (ethnic minority versus white) and as a categorical
variable based on ONS categorisation of ethnicity, with the white group used as the reference group.
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ETHICS AND DISSEMINATION

Ethical approval
The study has been approved by the Health Research Authority (Brighton and Sussex Research Ethics
Committee; ethics reference: 20/HRA/4718).

Ethical considerations

Whilst this study is low risk, the questionnaire covers sensitive topics around COVID-19, ethnicity
(including issues of discrimination and harassment), and mental health, and these could be
distressing to participants. We aim to manage this risk by clearly indicating on the PIS that the
guestionnaire covers sensitive topics and that participants are under no obligation to answer these,
or indeed any other, questions, and provide links to support organisations.

Participant confidentiality

The participants will be identified only by a unique identifier in the main research database.
Identifiable information (name, date of birth, address etc) will be stored in a separate secure
database, and will be accessed only by a small number of authorised staff at the University of
Leicester who require access to administer the study. All documents will be stored securely, and
only be accessible by study staff and authorised personnel. The study will comply with the Data
Protection Act, which requires data to be anonymised as soon as it is practical to do so. Any
dissemination of study findings will follow best-practice guidelines for deductive disclosure. Only
aggregate data will included in publications.

Discontinuation/withdrawal of participants from study

Participants who wish to withdraw from the cohort study will be asked to determine the desired
level of withdrawal from the study as described by the two options below. We will keep a record of
consent for all participants to manage re-contact and for future audit. We will accept signed
withdrawal forms from participants or, if they are unable to complete a withdrawal form
themselves, from someone acting on the participant’s behalf. At the present time, withdrawal forms
will be completed electronically, but signed written forms will also be accepted when it is feasible to
securely receive and store these. The options that participants will be given if they wish to
withdraw:

Option 1 - No further contact: we would no longer contact the participant, but would have the
participant’s permission to continue to obtain information by accessing their health records in the
future.

Option 2 — No further contact or access: we would no longer contact the participant or obtain
information from the participant’s health records in the future.

If participants withdraw from UK-REACH, then any data and samples already collected will remain
and be used in the study. Information and data will continue to be collected about participants’
health from central NHS records, hospital records, and participants’ GPs, unless participants state
otherwise on the withdrawal form.

Description of data flow
See Figure 3 for a description of the data flow.
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Patient and public involvement

The UK-REACH team have worked closely with national and local organisations representing ethnic
minority HCWs, who have been closely involved in identifying the research questions, deciding the
study methodology, and are included either as members of the study delivery team or collaborators.
They are also part of the Stakeholder group (see Supplementary Information for list of organisations)
that will meet monthly to monitor study progress and research outputs, and provide advice to the
research team on study delivery and progress. This group will also be central in disseminating the
research findings. Alongside the high-level national organisation input into this stakeholder group,
we will have representation from ethnic minority HCWs, including those who have contracted
COVID-19 (mild to severe), to provide feedback on our work and how it should be disseminated.
Members of our stakeholder/public engagement group will also sit on the Scientific Committee to
ensure there is a seamless flow of information from the research team and the public
engagement/stakeholder group. In addition we are working closely with the Centre for BME Health
(Leicester, UK) to ensure that we are working to engage staff from a range of ethnic groups.

A Professional Expert Panel (PEP) will provide feedback on UK-REACH study materials and sampling
methodology such as surveys, questionnaires, and interview and focus group topic guides. The PEP is
made up of individuals who work within a healthcare setting from a range of ethnic backgrounds,
occupational backgrounds, and genders. Staff have unique insight related to their professions or
ethnic groups and are, therefore, in a position to provide advice and lived experience related to
certain aspects of the project. The aim is for the PEP to draw on their experiences when providing
their comments to ensure research instruments are at optimum suitability for study participants.
The PEP meets virtually on a bi-monthly basis via Microsoft Teams. Study items/documents for
discussion are circulated a week in advance of the PEP meeting and the group’s Chair and Co-chair
(PEP members who both volunteered to take on the role) moderate the meeting. UK-REACH team
members are present in order to answer study-specific queries, and so only enter the discussions to
do so. The PEP also interacts with the study team between meetings via email with any additional
feedback.

Dissemination plan

Quarterly reports in months 3, 6, 9, and 12 summarising recruitment progress and initial findings on
relationship between ethnicity, COVID-19 diagnosis and outcomes, physical/mental well-being, and
professional and social factors. Brief reports will be produced and submitted for review by the
stakeholder group (see Supplementary material for details), PEP, Study Steering Committee and the
UK Government’s Scientific Advisory Group for Emergencies (SAGE). Papers submitted to peer
reviewed journals and pre-print servers.

DATA SHARING STATEMENT

To access data or samples produced by the UK-REACH study, the working group representative must
first submit a data and material request form to the Data Access Committee (DAC) providing details
for all manuscript proposals. The DAC will establish priorities for core and ancillary projects. For
ancillary studies outside of the core deliverables, the Steering Committee will make final decisions
once they have been approved by the Core Management Group and the DAC. Decisions on granting
the access to data/materials will be made within eight weeks. Third party requests from outside the
Project will require explicit approval of the Steering Committee once approved by the Core
Management Group and the DAC.

12



AUTHORS CONTRIBUTIONS

MP conceived of the idea and led the application for funding with input from MT, KK, ICM, KW, RF,
LN, SC, KRA, LG, AG and CJ. The survey was designed by KW, MP, ICM, CMel, CJ, AG, LN, CAM and RF.
Online consent and survey tools were developed by LB. KW wrote the first draft of the manuscript
with input from MP and all co-authors. All authors approved the submitted manuscript.

ACKNOWLEDGEMENTS

This work is carried out with the support of BREATHE -The Health Data Research Hub for Respiratory
Health [MC_PC_19004] in partnership with SAIL Databank. BREATHE is funded through the UK
Research and Innovation Industrial Strategy Challenge Fund and delivered through Health Data
Research UK.

We wish to acknowledge the PEP group and the STAG group (see Supplementary material), and
SERCO, as well as the following people for their support in organising the email invites from the
regulatory bodies: Kerrin Clapton and Andrew Ledgard (General Medical Council), Caroline Kenny
(Nursing and Midwifery Council), David Teeman and Lisa Bainbridge (General Dental Council), My
Phan and John Tse (General Pharmaceutical Council), Angharad Jones (General Optical Council),
Katherine Timms and Charlotte Rogers (The Health and Care Professions Council) and Mark Neale
(Pharmaceutical Society of Northern Ireland).

FUNDING STATEMENT

UK-REACH is supported by a grant from the MRC-UK Research and Innovation (MR/V027549/1) and
the Department of Health and Social Care through the National Institute for Health Research (NIHR)
rapid response panel to tackle COVID-19. Core funding was also provided by NIHR Biomedical
Research Centres.

ALG was funded by internal fellowships at the University of Leicester from the Wellcome Trust
Institutional Strategic Support Fund (204801/Z/16/Z) and the BHF Accelerator Award
(AA/18/3/34220). CJ holds a Medical Research Council Clinical Research Training Fellowship
(MR/P00167X/1). KA is supported by Health Data Research (HDR) UK and as a NIHR Senior
Investigator Emeritus (NF-SI-0512-10159). KK and LJG are supported by the National Institute for
Health Research (NIHR) Applied Research Collaboration East Midlands (ARC EM). KK, MP, and RCF
are supported by the NIHR Leicester Biomedical Research Centre (BRC). CAM is an NIHR Academic
Clinical Fellow (ACF-2018-11-004). LBN is supported by an Academy of Medical Sciences Springboard
Award (SBF005\1047). MP is supported by a NIHR Development and Skills Enhancement Award. MDT
holds a Wellcome Trust Investigator Award (WT 202849/Z/16/Z) and an NIHR Senior Investigator
Award. KW holds an NIHR Career Development Fellowship (CDF: CDF-2017-10-008). LVW holds a
GSK/British Lung Foundation Chair in Respiratory Research (C17-1).

The views expressed in the publication are those of the author(s) and not necessarily those of the
National Health Service (NHS), the NIHR or the Department of Health and Social Care.

This research was funded in whole, or in part, by the Wellcome Trust [WT204801/Z/16/Z and WT
202849/7/16/Z]. For the purpose of open access, the author has applied a CC BY public copyright
licence to any Author Accepted Manuscript version arising from this submission.

13



COMPETING INTERESTS STATEMENT

SC is Deputy Medical Director of the General Medical Council, UK Honorary Professor, University of
Leicester. KK is Director of the University of Leicester Centre for Black Minority Ethnic Health, Trustee
of the South Asian Health Foundation, Chair of the Ethnicity Subgroup of SAGE and Member of
Independent SAGE. LVW receives grant funding from GSK and Orion, outside of the submitted work.
KA has served as a paid consultant, providing unrelated methodological and strategic advice, to the
pharmaceutical and life sciences industry generally and has received unrelated research funding from
Association of the British Pharmaceutical Industry, European Federation of Pharmaceutical Industries
& Associations, Pfizer, Sanofi and Swiss Precision Diagnostics. He is a Partner and Director of Visible
Analytics Limited, a healthcare consultancy company.

WORD COUNT
4027

REFERENCES

1. Office for National Statistics. Coronavirus (COVID-19) related deaths by occupation, England
and Wales: deaths registered between 9 March and 28 December 2020 2021 [Available from:
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/bulle
tins/coronaviruscovid19relateddeathsbyoccupationenglandandwales/deathsregisteredbetween9ma
rchand28december2020#deaths-involving-covid-19-among-men-and-women-health-and-social-
care-workers.

2. Mutambudzi M, Niedwiedz C, Macdonald EB, Leyland A, Mair F, Anderson J, et al.
Occupation and risk of severe COVID-19: prospective cohort study of 120 075 UK Biobank
participants. Occupational and Environmental Medicine. 2020:0emed-2020-106731.

3. Levene LS, Coles B, Davies MJ, Hanif W, Zaccardi F, Khunti K. COVID-19 cumulative mortality
rates for frontline healthcare staff in England. British Journal of General Practice. 2020;70(696):327-
8.

4, Ayoubkhani D, Khunti K, Nafilyan V, Maddox T, Humberstone B, Diamond SI, et al.
Epidemiology of post-COVID syndrome following hospitalisation with coronavirus: a retrospective
cohort study. medRxiv. 2021:2021.01.15.21249885.

5. Khanijahani A. Racial, ethnic, and socioeconomic disparities in confirmed COVID-19 cases
and deaths in the United States: a county-level analysis as of November 2020. Ethnicity & Health.
2020:1-14.

6. Khunti K, Singh AK, Pareek M, Hanif W. Is ethnicity linked to incidence or outcomes of covid-
19? BMJ. 2020;369:m1548.

7. Kirby T. Evidence mounts on the disproportionate effect of COVID-19 on ethnic minorities.
The Lancet Respiratory Medicine. 2020;8(6):547-8.

8. Platt L, Warwick R. COVID-19 and Ethnic Inequalities in England and Wales*. Fiscal Studies.
2020;41(2):259-89.

14


https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/bulletins/coronaviruscovid19relateddeathsbyoccupationenglandandwales/deathsregisteredbetween9marchand28december2020#deaths-involving-covid-19-among-men-and-women-health-and-social-care-workers
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/bulletins/coronaviruscovid19relateddeathsbyoccupationenglandandwales/deathsregisteredbetween9marchand28december2020#deaths-involving-covid-19-among-men-and-women-health-and-social-care-workers
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/bulletins/coronaviruscovid19relateddeathsbyoccupationenglandandwales/deathsregisteredbetween9marchand28december2020#deaths-involving-covid-19-among-men-and-women-health-and-social-care-workers
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/causesofdeath/bulletins/coronaviruscovid19relateddeathsbyoccupationenglandandwales/deathsregisteredbetween9marchand28december2020#deaths-involving-covid-19-among-men-and-women-health-and-social-care-workers

9. Webb Hooper M, Népoles AM, Pérez-Stable EJ. COVID-19 and Racial/Ethnic Disparities.
JAMA. 2020;323(24):2466-7.

10. Nazroo J, Murray K, Taylor H, Bécares L, Field Y, Kapadia D, et al. Rapid Evidence Review:
Inequalities in relation to COVID-19 and their effects on London. University of Manchester, The
Ubele Initiative, University of Sussex; 2020.

11. Sze S, Pan D, Nevill CR, Gray LJ, Martin CA, Nazareth J, et al. Ethnicity and clinical outcomes
in COVID-19: A systematic review and meta-analysis. EClinicalMedicine. 2020;29-30:100630.

12. Pan D, Sze S, Minhas JS, Bangash MN, Pareek N, Divall P, et al. The impact of ethnicity on
clinical outcomes in COVID-19: A systematic review. EClinicalMedicine. 2020;23.

13. Clift AK, Coupland CAC, Keogh RH, Diaz-Ordaz K, Williamson E, Harrison EM, et al. Living risk
prediction algorithm (QCOVID) for risk of hospital admission and mortality from coronavirus 19 in
adults: national derivation and validation cohort study. BMJ. 2020;371:m3731.

14. Sahebi A, Nejati B, Moayedi S, Yousefi K, Torres M, Golitaleb M. The prevalence of anxiety
and depression among healthcare workers during the COVID-19 pandemic: An umbrella review of
meta-analyses. Progress in Neuro-Psychopharmacology and Biological Psychiatry. 2021:110247.

15. Galli F, Pozzi G, Ruggiero F, Mameli F, Cavicchioli M, Barbieri S, et al. A Systematic Review
and Provisional Metanalysis on Psychopathologic Burden on Health Care Workers of Coronavirus
Outbreaks. Frontiers in Psychiatry. 2020;11(1001).

16. Greene T, Harju-Seppéanen J, Adeniji M, Steel C, Grey N, Brewin CR, et al. Predictors and rates
of PTSD, depression and anxiety in UK frontline health and social care workers during COVID-19.
medRxiv. 2020:2020.10.21.20216804.

17. lob E, Frank P, Steptoe A, Fancourt D. Levels of Severity of Depressive Symptoms Among At-
Risk Groups in the UK During the COVID-19 Pandemic. JAMA Network Open. 2020;3(10):e2026064-¢.

18. lob E, Steptoe A, Fancourt D. Abuse, self-harm and suicidal ideation in the UK during the
COVID-19 pandemic. The British Journal of Psychiatry. 2020;217(4):543-6.

19. Wanigasooriya K, Palimar P, Naumann DN, Ismail K, Fellows JL, Logan P, et al. Mental health
symptoms in a cohort of hospital healthcare workers following the first peak of the COVID-19
pandemic in the UK. BJPsych Open. 2020;7(1):e24.

20. Trivedy C, Mills |, Dhanoya O. The impact of the risk of COVID-19 on Black, Asian and
Minority Ethnic (BAME) members of the UK dental profession. British Dental Journal.
2020;228(12):919-22.

21. Martin CA, Patel P, Goss C, Jenkins DR, Price A, Barton L, et al. Demographic and
occupational determinants of anti-SARS-CoV-2 IgG seropositivity in hospital staff. Journal of Public
Health. 2020.

15



22. Drew DA, Nguyen LH, Steves CJ, Menni C, Freydin M, Varsavsky T, et al. Rapid
implementation of mobile technology for real-time epidemiology of COVID-19. Science.
2020;368(6497):1362-7.

23. Herdman M, Gudex C, Lloyd A, Janssen MF, Kind P, Parkin D, et al. Development and
preliminary testing of the new five-level version of EQ-5D (EQ-5D-5L). Quality of Life Research.
2011;20(10):1727-36.

24, Loéwe B, Kroenke K, Grafe K. Detecting and monitoring depression with a two-item
guestionnaire (PHQ-2). Journal of Psychosomatic Research. 2005;58(2):163-71.

25. Plummer F, Manea L, Trepel D, McMillan D. Screening for anxiety disorders with the GAD-7
and GAD-2: a systematic review and diagnostic metaanalysis. General Hospital Psychiatry.
2016;39:24-31.

26. Lang AJ, Wilkins K, Roy-Byrne PP, Golinelli D, Chavira D, Sherbourne C, et al. Abbreviated
PTSD Checklist (PCL) as a guide to clinical response. General hospital psychiatry. 2012;34(4):332-8.

27. Hughes ME, Waite LJ, Hawkley LC, Cacioppo JT. A Short Scale for Measuring Loneliness in
Large Surveys:Results From Two Population-Based Studies. Research on Aging. 2004;26(6):655-72.

28. Surveys using our four personal well-being questions: A guide to what surveys include the
four ONS personal well-being questions: Office for National Statistics; 2018 [Available from:
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/surveysusingth
edofficefornationalstatisticspersonalwellbeingquestions.

29. Schaufeli WB, Bakker AB, Salanova M. The Measurement of Work Engagement With a Short
Questionnaire:A Cross-National Study. Educational and Psychological Measurement. 2006;66(4):701-
16.

30. General Medical Council National training surveys 2019: Initial findings report. General
Medical Council, 2019.

31. Kristensen TS, Borritz M, Villadsen E, Christensen KB. The Copenhagen Burnout Inventory: A
new tool for the assessment of burnout. Work & Stress. 2005;19(3):192-207.

32. Harmonised Concepts and Questions for Social Data Sources, Primary Principles: Ethnic
Group. Government Statistical Service; 2016.

33. Ladher N. Let's talk about race: BMJ; 2020 [Available from:
https://blogs.bmj.com/bmij/2020/02/13/navjoyt-ladher-lets-talk-about-race/.

16


https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/surveysusingthe4officefornationalstatisticspersonalwellbeingquestions
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/methodologies/surveysusingthe4officefornationalstatisticspersonalwellbeingquestions
https://blogs.bmj.com/bmj/2020/02/13/navjoyt-ladher-lets-talk-about-race/

Figure captions
Figure 1: Study flowchart

Figure 2: UK-REACH Work package 2 timeline as of 4'" February 2021. Dates are shown across the
bottom from October 2019 to July 2021. The COVID-19 outbreak began in the UK in January 2020
with numbers of daily hospital admissions due to COVID-19 shown by the lower orange line for
Wave one and Wave two. Vaccinations began in December 2020 and are shown by the green line
for daily vaccinations. Lockdowns are shown by horizontal red bars, the first national lockdown
beginning on March 23" 2020, the second on November 5%, and the third of January 5" 2021.
Lockdowns differed somewhat in timing between England, Wales, Scotland and Northern Ireland.
Tiered local restrictions were in place in various regions of the UK between lockdowns, shown in
yellow. Questionnaire 1 of Work package 2 began to be distributed on December 4*' onwards and
is being distributed until the end of March 2021. Questionnaire 1 asks about current events and
working conditions, as well as retrospectively about events and working conditions pre-Covid in
2019, about early Covid responses in the first months of 2021, and about events during the first
national lockdown. Questionnaire 2 will be distributed four months after registration for
questionnaire 1 and therefore will be distributed between April and June 2021. Questionnaire 2
asks primarily about current working conditions, and changes to other aspects of participants’
lives captured in Questionnaire 1, including key measures of physical and mental health. With
consent, the questionnaire data will be linked to electronic healthcare record data.

Figure 3: Data flow diagram. Solid lines with a circle indicate identifiable data flows for linkage
purposes only. Solid lines with an arrow indicate anonymous outputs. Dashed lines indicate de-
identified data. After consenting to join UK-REACH, participants provide limited personal
identifiable information (Pll) which are stored in a secure location at the University of Leicester,
alongside study ID. Questionnaire data (including study ID but not alongside the aforementioned
Pll) are stored in a different secure location at the University of Leicester. Participants provide
consent for the study to follow their health by extracting information from electronic health
records. Relevant PII for each participant will be securely transferred to NHS Wales Informatics
Service (alongside the UK-REACH study ID) in order to acquire NHS number/Community Health
Index (CHI) number (for Scotland)/Health and Care number (for Northern Ireland). NHS/CHI/H&C
number will then be used to link to healthcare records by the relevant data provider across the
UK. De-identified health records will be sent directly to the Secure Anonymised Information
Linkage databank (SAIL, https://saildatabank.com), retaining Study ID but excluding PII.
Questionnaire data (including study ID) will be sent from the University of Leicester to SAIL. These
datasets will be linked within SAIL to provide the complete dataset. Interim analysis of unlinked
questionnaire data will be performed at the University of Leicester using pseudonymised datasets.
All linked data analysis will take place within SAIL. The above diagram and style was interpreted
by Anna Guyatt and Chris Orton from an initial data flow diagram created and provided by Andy
Boyd at the University of Bristol. It has been repurposed and amended to illustrate data flows
specific to the UK-REACH project.
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