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AbstrACt
Introduction Shielding aimed to protect those predicted 
to be at highest risk from COVID- 19 and was uniquely 
implemented in the UK during the COVID- 19 pandemic. 
Clinically extremely vulnerable people identified through 
algorithms and screening of routine National Health 
Service (NHS) data were individually and strongly advised 
to stay at home and strictly self- isolate even from others 
in their household. This study will generate a logic model 
of the intervention and evaluate the effects and costs of 
shielding to inform policy development and delivery during 
future pandemics.
Methods and analysis This is a quasiexperimental study 
undertaken in Wales where records for people who were 
identified for shielding were already anonymously linked 
into integrated data systems for public health decision- 
making. We will: interview policy- makers to understand 
rationale for shielding advice to inform analysis and 
interpretation of results; use anonymised individual- level 
data to select people identified for shielding advice in 
March 2020 and a matched cohort, from routine electronic 
health data sources, to compare outcomes; survey a 
stratified random sample of each group about activities 
and quality of life at 12 months; use routine and newly 
collected blood data to assess immunity; interview people 
who were identified for shielding and their carers and 
NHS staff who delivered healthcare during shielding, to 
explore compliance and experiences; collect healthcare 
resource use data to calculate implementation costs and 
cost–consequences. Our team includes people who were 
shielding, who used their experience to help design and 
deliver this study.
Ethics and dissemination The study has received 
approval from the Newcastle North Tyneside 2 Research 
Ethics Committee (IRAS 295050). We will disseminate 
results directly to UK government policy- makers, publish 
in peer- reviewed journals, present at scientific and policy 
conferences and share accessible summaries of results 
online and through public and patient networks.

IntroduCtIon
Shielding was introduced early during the 
COVID- 19 pandemic across the UK. It was 
intended to protect those thought to be at 

highest risk of serious harm should they catch 
COVID- 19 because of pre- existing conditions 
such as cancer or treatment such as immuno-
suppressive medications. It became apparent 
at an early stage of the pandemic that the 
virus was disproportionately affecting some 
parts of the general population, including 
older people1 and patients with pre- existing 
conditions such as cardiovascular disease, 
respiratory disease and cancer.2 3 A cohort 
study of over 17 million primary care records 
in England4 confirmed the association 
between diagnoses such as diabetes and 
asthma and risk of death from COVID- 19 and 

strEngths And lIMItAtIons of thIs study
fi This research will provide the first population- scale 

national assessment about effects of shielding on 
COVID- 19 infection rate, mortality, serious illness, 
use of National Health Service resources, health- 
related quality of life and behaviour.

fi In this study, we will develop a logic model for 
shielding, providing the first summary of the ra-
tionale for this internationally unique and untested 
public health intervention and underpinning inter-
pretation and contextualisation of our study findings.

fi This study will use mixed methods to understand 
processes, effects and costs of shielding at national 
and individual level, including assessment of impact 
of immunological status on outcomes.

fi The primary limitation of the EVITE Immunity study 
is construction of our matched cohort; we will un-
dertake validation checks to understand differences 
between groups and allow appropriate adjustments 
for these in our statistical analysis plan.

fi The development of the EVITE Immunity study has 
involved people with direct experience of shielding 
from the outset, with public contributors represent-
ed across all aspects of the study, reflecting strong 
views that evidence about effects of shielding is 
needed.
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also highlighted the risks associated with deprivation, old 
age and being male and black or South Asian.

In response to increasing transmission and deaths 
from COVID- 19, governments across the UK nations 
developed methods to identify people thought to be 
most vulnerable to COVID- 19 infection, hospital and 
intensive care unit (ICU) admissions, serious illness 
or death.5–8 These people were selected for advice to 
shield, before and in addition to more general lock-
down measures introduced across the population. In 
March and April 2020, Public Health England and 
Public Health Wales advised individuals by letter, text 
or phone call to strictly self- isolate, even from people 
within the same home, for a period of 12–16 weeks. 
Support such as food parcels, prescription delivery 
and priority supermarket shopping slots were provided 
and individuals were eligible for Statutory Sick Pay.6 7 
Shielding along with other lockdown restrictions, eased 
temporarily from late summer 2020 and was then rein-
stated shortly before Christmas 2020, with some varia-
tion by and within nation, until spring 2021.

Shielding aimed to protect those judged to be at highest 
risk of serious harm should they become infected with 
COVID- 19.5 The mechanism for avoiding harm was to 
avoid infection. Clinically extremely vulnerable (CEV) 
patients with diagnoses including cancer, serious heart 
conditions, respiratory problems and receiving certain 
treatments such as transplants and immunosuppres-
sant medications were identified through algorithms 
and individual clinical screening methods from routine 
national and local National Health Service (NHS) 
data sources.6–8 Following a refinement of the medical 
criteria for shielding in May 2020,9 the shielding popu-
lation increased. In England, it was estimated to be 2.2 
million and in Wales 133 000 people at July 2020.10 11 
Shielding in the UK cost £308 million to deliver in the 
first 4 months.12

Shielding is a new intervention, uniquely used in the 
UK during the 2020 pandemic without prior evidence 
of effects on health outcomes or behaviour including 
intended and unintended consequences.12–16 The 
WHO recognises that some people are at higher risk 
than others from COVID- 19, but states that ‘all must 
act to prevent community spread’.17 It encouraged 
measures—including physical distancing, handwashing 
and stay- at- home advice—to limit transmission and 
protect populations to ensure that health services 
can sustain increased demand for patient care and 
treatment.

Evidence is now emerging of effects of shielding on: 
physical and mental health; well- being and quality of life 
including social isolation, loneliness and anxiety; access 
to medical care.18–21 Higher COVID- 19 rates among 
people who shielded are also reported.22 23 There may 
be additional secondary effects on physical and mental 
health, across the shielded population or in subgroups 
such as the very elderly, people in different clinical 
condition groups and ethnic minorities. Questions 

remain about whether the screening process, which 
involved complex stratification based on modelling to 
account for ethnicity, deprivation and comorbidities, 
was the most appropriate approach.5

There is a pressing need for rigorous population level 
evidence to build on early findings from the small- scale 
studies undertaken so far. It is well known that health-
care interventions do not always achieve intended 
effects.24 25 High- quality evidence about effects of 
shielding advice on COVID- 19 infection rate, mortality, 
serious illness, use of NHS resources, health- related 
quality of life and behaviour is therefore urgently 
required to inform policy and practice throughout this 
and any future pandemic.

We describe our protocol to evaluate the effects 
and costs of shielding in Wales where we will extend 
existing data linkage to COVID- 19 diagnosis and anti-
body (serology) laboratory results, adopting a quasiex-
perimental matched cohort linked data study design to 
answer our research questions. As the shielding policy 
in Wales broadly replicated the policy in the rest of the 
UK, evidence from this evaluation will inform policy 
development and delivery in England as well as the 
devolved nations.

study aim
To measure effects and costs of shielding to protect 
members of the general population at highest risk of 
serious illness or death from COVID- 19 in Wales.

objectives
1. Capture the rationale for UK shielding.
2. Assess effects of shielding in the general population 

and subgroups in terms of deaths, hospitalisations, 
safety and self- reported health.

3. Assess the infection levels and immunity within the 
shielded and control populations as a whole.

4. Explore behaviour, adherence and safety concerns re-
lating to shielding.

5. Assess the costs of the shielding intervention against its 
consequences.

6. Understand the experiences and views of healthcare 
providers in relation to the shielding intervention 
and perceived effects, including healthcare associated 
harms.

MEthods And AnAlysIs
See table 1 for an overview of objectives, methods and 
outputs.

design
Quasiexperimental evaluation.

Participant identification and participation (objectives 2–5)
Eligible participants will include those identified 
as CEV in Wales between March and May 2020 and 
who were advised to shield (shielded cohort). We 
will use individual- level population- scale anonymised 
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data within the Secure Anonymised Information 
Linkage (SAIL) Databank to identify those shielded 
and their linked Electronic Health Records (EHR) 
from routinely collected NHS data sources, Office for 
National Statistics data and other health and admin-
istrative data, including the Wales Multimorbidity 
Cohort COVID- 19 extension, under existing Informa-
tion Governance Review Panel (IGRP) approvals.26 
We will also identify a cohort to match those identi-
fied for shielding with partners in Digital Health and 
Care Wales (DHCW), through cohort ‘propensity’ 
matching variables including age, sex and historic 
health service utilisation. We will create a stratified 
random sample from each of the two cohorts for ques-
tionnaire distribution and blood sample collection. 

Prospectively collected data from questionnaires and 
bloods will be linked back into the SAIL Databank 
for anonymised linkage. Figure 1 describes data flow. 
Figure 2 describes recruitment and participation.

Intervention
Individuals on the Shielded Persons List identified 
as CEV were sent advice (table 2), by letter (dated 
24 March 2020) email or text, to stay at home for 
12 weeks and ‘do not go out at all’ plus to minimise 
contact with anyone in the same household or visiting 
to provide care, ‘even friends and family’.27 Corre-
spondence after the first 12- week shielding period 
reflected an easing, then reinstatement, then more 
easing.28–31

Table 1 Summary of methods and outputs against study objectives

Objective Method Output

1. Capture rationale for UK shielding. Interviews with policy- makers. Logic model to describe components, 
outcomes and mechanisms of shielding.

2. Assess effects of shielding in the 
general population and subgroups in 
terms of deaths, hospitalisations, safety 
and self- reported health.

Comparison of anonymised routine 
data between shielded population and 
comparator group.

Comparative outcomes for shielded and 
matched non- shielded people:
COVID- 19 tests, PCR- confirmed 
infections and deaths.
All- cause mortality.
Emergency department attendances, 
emergency hospital admissions, days 
spent in hospital, ICU admissions and 
days spent in ICU.

Questionnaire to stratified random sample 
of intervention and control groups.

Self- reported health- related quality of 
life, anxiety, depression and loneliness.

3. Assess the infection and immunity 
within the shielded and control 
populations as a whole.

Analysis of routine records of blood tests 
in shielded population.
Analysis of blood samples from stratified 
random subsample of intervention and 
control groups.

Detailed analysis of COVID- 19 antigen 
and antibody test results within the 
shielded and comparator populations, to 
understand:

 ► Effects of shielding on infection and 
immunity across the population 
and for clinical subgroups including 
cancer.

 ► Impact of immunological status on 
outcomes in the shielded and non- 
shielded population.

4. Explore behaviour, adherence and 
safety concerns relating to shielding.

Interviews with 40 individuals and carers/
household members who were shielded.

Experiences of shielded people and their 
carers or household members during 
the COVID- 19 lockdown, including 
behaviour, emotional effects and safety 
concerns.

5. Assess costs of the shielding 
intervention against its consequences.

Investigation of costs and cost–
consequences of managing and delivering 
shielding.

Costs of intervention implementation 
and subsequent healthcare resource 
use compared with consequences and 
outcomes, net monetary benefit.

6. Understand the experiences and 
views of healthcare providers in relation 
to the shielding intervention and 
perceived effects, including healthcare 
associated harms.

Interviews with 30 community- based 
health professionals.

Experiences of clinicians delivering care 
to shielded population during pandemic.

ICU, intensive care unit.
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Methods for each objective
Objective 1: rationale for UK shielding
We will conduct virtual interviews and focus groups with 
senior policy- makers and clinicians from Public Health 
and Chief Medical Officers’ teams in Wales and England. 
We will encourage participants to consider the aim of 
the shielding policy, components of the intervention, 
the way it was intended to work and any perceived risks 
or unintended consequences of shielding. We will invite 
comments from participants on a draft logic model, 
including: components of the intervention; mechanisms 
for change (how the intervention was expected to work); 
expected outcomes and impacts, including harms. The 
draft logic model was prepared by the study team based 
on published information. We will record and transcribe 
interviews, with participants’ consent, and will use data to 
refine and agree a logic model32 33 to guide interpretation 
of study findings.

Objective 2: effectiveness of shielding
We will create a matched electronic cohort and compare 
demographics and clinical characteristics to under-
stand differences between the two groups; it will not be 
possible to achieve a perfect match, but characterisation 
of differences, incorporated into our statistical analysis 
plan, will allow appropriate adjustments when answering 
our research questions. We know that those warranting 
shielding will have higher utilisation rates. The rationale 
for matching on healthcare utilisation is to identify people 
who should have been shielding (but were missed due to 
initial selection of conditions based on prioritisation for 
influenza vaccination and/or administrative error) who 
can be matched on propensity, to create as similar as 
possible a comparator group (in the absence of rando-
misation) and use a difference in difference approach to 

estimate effectiveness, comparing pre intervention and 
post intervention health service utilisation rates.
1. We will use anonymised individual- level linked rou-

tinely collected anonymised EHR data to compare 
outcomes between the two cohorts—COVID- 19 infec-
tions, deaths, hospitalisations, immunity status, safety 
and costs up to 12 months. Inclusion of approximate-
ly 120 000 people in each cohort—from date of their 
addition to the shielding list between 23 March and 
31 December 2020; and from 23 March 2020 for the 
matched control groups: with follow- up of outcomes 
up to 1 year—gives ample power to detect small differ-
ences (standardised statistical effects as small as 0.05, 
90% power, 5% significance) in outcomes between 
groups and between most subgroups. For instance, 
3%–5% of each cohort will be recorded as belonging 
to a black, Asian or other minority ethnic group, al-
lowing comparison of outcomes between up to 6000 
people per subcohort; larger numbers will be includ-
ed in clinical subgroups such as cancer, heart disease, 
diabetes. We recognise it will not be possible to com-
pletely mirror the shielded group in our matched co-
hort. Our statistical analysis plan will incorporate ways 
of characterising differences and making appropriate 
adjustments.

2. We will examine self- reported outcomes at 12 months. 
We will distribute 1333 postal questionnaires (with on-
line response option) (online supplemental appendix 
1) to a stratified random sample in each of the shield-
ed and non- shielded (matched) cohorts to achieve 
533 responses in each. Questionnaires will include: 
the health- related quality- of- life measure (SF12);34 
measures of common mental disorders, anxiety and 
depression (PHQ9, GAD7);35 36 safety concerns and 

Figure 1 Data flow visualisation.
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behaviour during COVID- 19 lockdown (staying home, 
isolating—including within home). Our sample size is 
sufficient to detect an average difference of 2.5 in SF12 

component scores (standardised statistical effect 0.2, 
90% power, 5% significance). Our Wales NHS part-
ners, who hold contact details of individuals, will send 

Figure 2 Study participant recruitment flow chart.
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the questionnaires and assign each an anonymised ID 
number. This will ensure that the research team has no 
identifying information about participants at any stage 
of the evaluation.

Objective 3: impact of immunological status on outcomes in the 
shielding population
We will analyse data from tests already undertaken using 
anonymised population- scale linked EHR data sources 
including COVID- 19 PCR data held in SAIL to make a 
broad assessment of immunity, immunological status, 
infections and antibiotic use. Immunological data will 
include:

 ► Full blood count (FBC)—haemoglobin, platelets, 
white cell count, neutrophils, lymphocytes.

 ► Liver function test (LFT)—calculated globulin (total 
protein—albumin) Laboratory Information Manage-
ment System (LIMS) test code B3062 (analysis by low 
and high calculated globulin).

 ► C reactive protein RP LIMS code B3023.
 ► Procalcitonin.
 ► Immunoglobulins (Ig)—IgG, IgA and IgM LIMS test 

code B3054.
 ► Serum electrophoresis.
 ► Glycated Haemoglobin.
 ► Renal function B5373.
We will also assess availability of less frequently tested 

immunological data:
 ► Lymphocyte subsets—cluster of differentiation (CD): 

CD3, CD4, CD8, CD19 and CD56.

 ► Specific antibodies—haemophilus influenzae B, 
tetanus, pneumococcus and SARS- CoV- 2.

We will invite people approached by postal question-
naire (2.2) to provide blood samples for linkage and 
extended analysis. We will collect dried blood spots from 
those who indicate consent on completed questionnaires 
(≥500 in each study arm). This self- administered test 
will be delivered and returned by post. We will identify 
a subgroup (50 in each study arm) and invite them to 
provide a liquid blood sample to investigate T- cell immu-
nological responses. The liquid blood sample will be 
collected by a qualified health professional in the indi-
vidual’s home.

Objective 4: behaviour, adherence and safety concerns of people 
who shielded
We will interview 40 people on the Shielded Persons List, 
their carers and/or household members, from those who 
agree to be contacted after completing the questionnaire 
(2.2) and then consent to take part. Interviews will be 
by telephone or online (eg, Zoom), recorded and tran-
scribed with their consent. We will explore individual 
experiences during 2020, including behaviour, phys-
ical and mental health and also safety concerns (ie, an 
event or situation where something went wrong or not 
as expected while receiving or trying to receive health-
care).37 38 People with experience of shielding on our 
study team will codevelop the interview questions (online 
supplemental appendix 2). The study team will ensure 
interviewees reflect the range of people included in the 
shielding intervention in age, sex, health status, ethnic 
group and place of residence in Wales. We recognise 
that our sample may include individuals who have been 
bereaved and we will signpost to appropriate support.

Objective 5: costs of the shielding intervention against its 
consequences
We will investigate implementation costs, including 
costs incurred in identifying those asked to shield and 
in managing shielding processes. We anticipate this will 
include costs of:

 ► Developing and implementing algorithms (Public 
Health Wales; NHS Wales Shared Services; DHCW, 
formerly called National Wales Informatics Service) 
to identify defined categories of patients.

 ► Identifying additional patients within the NHS (via 
general practice registers, outpatient lists, etc).

 ► Managing and sending out shielding advice letters 
(NHS Wales Shared Services; NHS Wales Delivery 
Unit).

 ► Sharing lists and sending out support letters to 
shielded people from local authorities (NHS Wales 
Shared Services/Delivery Unit; Unitary Authorities 
across Wales).

 ► Sharing and sending messages to shielded people 
from supermarkets for prioritised delivery slots (NHS 
Wales Shared Services/Delivery Unit/Supermarkets).

Table 2 Shielding advice given to clinically extremely 
vulnerable (CEV) people

Key points Do not leave the house to go to work or to see 
other people

Avoid being in the same room as another 
person

Keep three steps away from another person in 
the home

Avoid sharing kitchen, bathroom or bedroom 
facilities with others in the home

Eat meals separately from other household 
members

Be aware that hospital appointments and 
treatment may be postponed or cancelled

Support Letters included details of available support, 
including how to obtain food, prescriptions and 
other information

Repeat 
advice

Letters were sent to CEV people throughout the 
pandemic which updated current advice.

Correspondence after the first 12- week 
shielding period reflected an easing of some 
of the above points until January 2021 when 
shielding advice was reinstated. Advice 
remained, with some amendments, until August 
2021. Shielding officially ended in March 2022.
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 ► Providing food parcel deliveries/pharmacy prescrip-
tion pick- ups and delivery (Unitary Authorities).

We will collect these data through interviews and docu-
mentary evidence from key informants at the organisa-
tions which collaborated in delivering this intervention. 
We will describe the consequences of shielding in terms 
of healthcare resource use based on patient- level linked 
data extracted from SAIL (and costed using published 
unit costs) and COVID- 19- related morbidity and mortality 
and summarise net monetary benefits of shielding.

Objective 6: experiences and views of healthcare providers
We will interview 30 clinicians including general prac-
titioners (GPs), primary care and community nurses, 
emergency department (ED), emergency ambulance and 
intensive care staff across locations in Wales. We will use 
vignettes developed from the interviews with the shielded 
population (objective 4) to understand challenges, 
particularly patient- reported safety concerns.39 Questions 
will include views on shielding, how it was implemented 
and how they felt it affected people including any health 
risks for patients (online supplemental appendix 3). Our 
public contributors will codevelop these tools. Interviews 
will be online or by telephone, recorded and transcribed 
with their consent.

Analysis
Objective 1: rationale for UK shielding
We will analyse data using framework analysis, recom-
mended for use in policy and health services research.40 41 
A senior qualitative researcher (AP) will lead a team of 
researchers and public contributors in reading and coding 
data for discussion and interpretation. Through this 
process, we will refine the logic model for the shielding 
intervention and understand the intentions of applying 
it—making explicit the hypothesised mechanisms for 
change, expected outcomes and risks.32 33 This model will 
guide interpretation of study findings including mecha-
nism and outcomes data and dissemination.

Objective 2: effectiveness of shielding
We will analyse quantitative data following ‘intention to 
treat’ analysis principles. Our detailed statistical anal-
ysis plan, compliant with Swansea Trials Unit’s Standard 
Operating Procedure,42 will cover: descriptive summaries 
of study data and thematic categorisation; formal compar-
ison of outcomes, adjusted for case mix and potential 
confounding factors; statistical modelling strategy under-
pinning comparisons, including conventions for dealing 
with missing data, selection of confounders; reporting 
of analyses. Modelling will use generalised linear and 
survival multilevel models for events, counts and time 
to events. Entry dates are based on the date identified 
as CEV (shielded cohort) or 20 March 2020 (matched 
cohort); 12- month follow- up data will be censored by 
death, or known date of migration from Wales.

There was considerable spatial as well as temporal vari-
ation in the (estimated) R number across Wales during 

our study window, with little detailed data on the accuracy 
of these estimates. Although difficult to justify incorpo-
ration of such estimates into formal models, we will use 
what is known to inform discussion of our results. We will 
assess if available anonymised residential identifiers allow 
creation of usable household/residential clusters, and, if 
so, whether extension to include clustering improves our 
models. We will consider further use of care home resi-
dence identifiers and critical care and hospital in- patient 
spells in defining potential explanatory covariates and 
factors for inclusion in models.

Objective 3: impact of immunological status on outcomes in the 
shielded population
The majority of people in shielded groups had FBCs and 
LFTs in recent years. The all- Wales Results Reporting 
Service data that contain all laboratory tests on the entire 
population of Wales flow into the SAIL Databank and the 
Medical Research Council (MRC)- funded ConCOV popu-
lation cohort (controlling COVID- 19 through enhanced 
population surveillance and intervention project).8

These widely collected data will allow an initial broad 
immunological analysis of humoral immunity (using 
calculated globulin), cellular immunity (using lympho-
cyte counts) and impact due to neutropenia (neutrophil 
counts).

To analyse immunological data we will first plot 
calculated globulin from low to high in g/L incre-
ments against infection, hospitalisation, death and the 
same analysis for lymphocytes and neutrophils 0.1, 
0.2 upwards. Using primary and secondary care data 
we will define groups within the shielded population, 
into those with none, or frequent infections to assess 
whether prior infection frequency relates to outcomes 
during the pandemic. From the dried blood sample, we 
will undertake COVID- 19 antibody assays, which may 
include testing for the receptor- binding domain of the 
spike protein and for nucleocapsid. We will measure 
T- cell responses to SARS- CoV- 2 using a commercially 
available whole- blood assay (ImmunoServ).43 Briefly, 
this means 10 mL venous blood samples are collected 
into sodium heparin vacutainers (BD) and stimulated 
with a SARS- CoV- 2 peptide pool containing peptides 
spanning the entire spike (S1 and S2) protein, nucleo-
capsid phosphoprotein and membrane glycoprotein for 
20–24 hours at 37°C prior to a 2 min centrifugation at 
×3000g. The plasma from the top of each blood sample 
will be harvested and analysed for interferon gamma 
by ELISA. This will determine levels of T- cell immunity 
among participants who show no antibodies to COVID- 
19, even though they have had either natural COVID- 19 
infection or vaccination to COVID- 19. A positive SARS- 
CoV- 2- specific T- cell response will be defined as >23.55 
pg/mL IFNg and 50% above the negative (unstimu-
lated) control value, as previously determined in healthy 
donors.43 Tests will be run on the day of sample receipt 
to avoid deterioration.
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Objectives 4+6: behaviour, adherence and safety concerns 
of people who shielded; experiences and views of healthcare 
providers
We will undertake thematic analysis of interviews with 
people who shielded and healthcare professionals.44 Our 
analysis team will include public contributors and clinical 
experts alongside experienced researchers. Analysis will 
be informed by the logic model (objective 1).32 33 Where 
appropriate, anonymous excerpts will be included in 
reports and peer- review papers.

Objective 5: costs of the shielding intervention against its 
consequences
We will estimate NHS healthcare resource use through 
anonymised linked data, compared between shielded 
and non- shielded matched cohorts. ED attendances, 
hospital admissions, length of stay, ICU admissions and 
GP contacts (if available) will be accessed within the SAIL 
Databank and costed using published unit costs.45 46 Cost–
consequences analysis will compare costs of shielding 
(including implementation cost and changes in health-
care costs) with COVID- 19- related outcomes such as 
morbidity, mortality and health- related quality of life 
based on SF- 12 questionnaire responses34 from a strati-
fied random sample of people from shielded and control 
cohorts. Net monetary benefit will be calculated to weigh 
up all costs and outcomes of the intervention.

study design limitations
As the shielding intervention was introduced across all 
the UK at one timepoint, we are able to carry out a quasi-
experimental study only, with no clear historic or concur-
rent control group. In this circumstance, we acknowledge 
that any method to identify a matched comparator group 
is, to some extent, flawed. As entire clinical codes were 
allocated to the CEV (shielded) group, we intend to 
match as well as we can, from routine data sources, by age, 
sex and health service utilisation in the year prior to intro-
duction of the shielding policy. We will then compare 
clinical, demographic and socioeconomic characteristics 
of our two groups and adjust for differences in our anal-
ysis. Without any group for comparison of outcomes it is 
difficult to draw any conclusions related to the benefits, 
harms and costs of the shielding policy. We have, there-
fore, selected this study design as the best available for 
this study.

The study was designed before widespread availability 
of vaccinations. We do not intend to include this variable 
in our data collection and analyses; so many variations 
in timing, vaccination delivered, number of vaccinations 
and boosters means this analysis is outside the scope of 
the current study.

Although not all those included in the shielding inter-
vention will have received letters or complied with advice, 
and some people in the non- shielding cohort may have 
strictly self- isolated, we are following principles of anal-
ysis by intention to treat or treatment allocated47 as this 
is most suited to a pragmatic evaluation context where 

study findings relate to how the intervention was imple-
mented, not just how it was intended.

Public involvement
People affected by the shielding policy have been directly 
involved throughout study development. Two were coap-
plicants on the funding proposal and are members of the 
Research Management Group (RMG) overseeing study 
implementation (LB, LD). Academic coapplicants (HS 
and BAE) were personally directly or indirectly affected 
by implementation of the shielding policy. We will recruit 
a Patient Advisory Panel of up to eight individuals affected 
by the shielding policy to supplement public input and 
support LD and LB. Public contributors will be involved 
at all stages of study delivery and dissemination. We will 
recruit two additional individuals to join the independent 
Study Steering Committee of clinical, policy, academic, 
methodological and public contributor experts. We will 
provide honoraria, briefings and other support as needed 
in line with best practice and report public involvement 
in our outputs.48–50 We have a named lead for public 
involvement in the team (BAE) who brings expertise and 
experience to this role.

study management and delivery
We will implement a comprehensive strategic and oper-
ational management, delivery and oversight infrastruc-
ture: RMG (research staff, all coapplicants), bi- monthly; 
Patient Advisory Panel (eight public contributors; chaired 
by a public contributor from, and reporting to, the 
RMG), quarterly; independent Study Steering Committee 
(clinical, policy, academic, methodological and public 
contributor experts), half- yearly; Core Research Group, 
reporting to RMG, 2–4 weeks.

EthICs And dIssEMInAtIon
We have ethical permission from the Newcastle North 
Tyneside 2 Research Ethics Committee (IRAS 295050) 
and approval under the SAIL independent IGRP project 
number 0911.

We will prepare a publication and engagement plan, 
informed by the insight and expertise of our clinical, 
academic, public and policy coapplicants to reach a range 
of audiences.

We will disseminate results directly to policy- makers 
through the Welsh Government COVID- 19 Technical 
Advisory Group, and the UK government Scientific Advi-
sory Group for Emergencies and its related subgroups.

We will publish in peer- reviewed scientific journals and 
present at scientific and policy conferences (for a recent 
example, see https://hsruk.org/conference/conference- 
2021/workshops/pros-and-cons-shielding-vulnerable- 
people-public-health-policy given to the 2021 Health 
Services Research UK Conference).

Our public contributors will lead production of acces-
sible summaries of findings which we will publish online 
(http://www.primecentre.wales/), share with our strong 
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public and patient networks and promote through our 
social media networks.

In this first national evaluation of the effects of the UK 
COVID- 19 shielding policy, we will contribute evidence 
for the role of immunity in prediction of outcome. Along-
side emerging evidence from other studies undertaken 
through the National Core Studies Immunity programme, 
the proposed research will support the UK in preparation 
for future pandemics particularly concerning the health 
and safety of the most vulnerable members of society.

twitter Bridie Angela Evans @HSRSwansea @999EMSRF, Ashley Akbari @
AshleyAkbari and Ann John @ProfAnnJohn
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Annwyl Sir/madam 

Hoffem eich gwahodd i'n helpu ni gyda’n hastudiaeth ymchwil sy'n ystyried effeithiau polisi iechyd 

cyhoeddus yng Nghymru yn ystod pandemig Covid-19.  

Gofynnwn i chi ein helpu ni trwy gwblhau'r holiadur a'i ddychwelyd atom ni gan ddefnyddio'r amlen wedi’i 

rhagdalu amgaeedig. Hoffem wybod sut rydych chi wedi bod yn teimlo dros y 12 mis diwethaf. Dylai 

gymryd tuag 20 munud i gwblhau'r holiadur. Os ydych chi'n hapus i gymryd rhan, llenwch yr holiadur a'i 

ddychwelyd at yr ymchwilwyr gan ddefnyddio'r amlen wedi’i rhagdalu amgaeedig. Gallwch chi 

ddefnyddio'r côd QR i'w lenwi ar-lein neu drwy fynd i gyfeiriad y wefan isod. Ni allwn ddarparu'r holiadur 

yn Gymraeg am fod rhai rhannau wedi'u profi a'u dilysu ar gyfer ymchwil yn Saesneg yn unig. 

Mae eich mewnbwn i'r astudiaeth hon yn werthfawr iawn ac rydym yn gwerthfawrogi'ch amser yn llenwi'r 

holiadur.  

 

Cofion cynnes, 

Yr Athro Helen Snooks, Prif Ymchwilydd, Dr Victoria Williams, Rheolwr yr Astudiaeth, a Thîm Astudiaeth 

Imiwnedd EVITE  

 

Os byddai’n well gennych chi lenwi'r holiadur ar-lein, sganiwch y côd QR neu ewch 

i'r wefan ganlynol: https://swansea.onlinesurveys.ac.uk/evite-immunity-

questionnaire-su 

Cysylltwch â ni am gymorth neu wybodaeth pellach i'w gwbwlhau yr ymholiadur os 

gwelwch yn dda. 

Ffôn: 01792 513279 

E-bost: EVITEIMMUNITY2@Swansea.ac.uk 

  

CÔD QR AR GYFER 

YR AROLWG AR-

LEIN 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-059813:e059813. 12 2022;BMJ Open, et al. Evans BA

https://swansea.onlinesurveys.ac.uk/evite-immunity-questionnaire-su
https://swansea.onlinesurveys.ac.uk/evite-immunity-questionnaire-su
mailto:EVITEIMMUNITY2@Swansea.ac.uk


 

 

3 

 

Study ID Number:  

 

Section 1  

1. Did you at any time receive a shielding letter or text message from the NHS or Chief Medical Officer saying 

that you have been identified as someone at risk of severe illness (COVID-19) if you catch Coronavirus, 

because you have an underlying disease or health condition? Please select a box that applies. 

Yes  

No  

Don’t know  

Don’t want to answer  

 

2. After the first lockdown was announced in March 2020, on average can you recall how many days you met 

up with any of your family or friends who do not live with you? 

Everyday  

4-6 days each week  

2-3 days each week  

1 day each week  

Less than 1 day per week  

Don’t know  

Don’t want to answer  

 

3. Over the last 2 weeks, on average can you recall how many days you met up with any of your family or 

friends who do not live with you? 

Everyday  

4-6 days each week  

2-3 days each week  

1 day each week  

Less than 1 day per week  

Don’t know  

Don’t want to answer  

 

  

     [Please insert your Study ID as shown on the first 

page of the cover letter] 
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4. The following questions are about what you did at the time of the initial announcement of lockdown in 

March and during the last 2 weeks. Please select one response for each question and each time point (i.e. 

March and the last 2 weeks) 

 

On a scale of 1 to 5, where 1 is Never and 5 is Always, please let us know how often you did the below. 

 During the initial 
announcement of 
lockdown in March 2020 

During the last 2 weeks 

Strictly avoided contact 

with someone who 

displayed symptoms of 

coronavirus 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

Stayed at home 

 

 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

Felt scared to go outside  1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

Attended any gathering 

(Including gatherings of 

friends and families in 

private spaces e.g. family 

homes, weddings and 

religious services) 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

Went out for shopping, 

leisure or travel 

 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

Kept in touch using 

remote technology e.g. 

phone, internet and 

social media 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

Used telephone or online 

services to contact your 

GP or other essential 

services 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

Regularly washed your 

hands with soap and 

water for 20 seconds 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 
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5. The following questions are about what you did after the initial announcement of lockdown in March and 

during the last 2 weeks. Please select one response for each question and each time point (i.e. March and 

the last 2 weeks) 

 

On a scale of 1 to 5 , where 1 is Never and 5 is Always, please let us know how often you did the below 

within your household (including visitors and carers) 

 During the initial 
announcement of 
lockdown in March 
2020 

During the last 2 weeks 

Minimised the time you spent 

with others from your 

household in shared spaces 

(kitchen, bathroom and sitting 

areas)  

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

Kept shared spaces well 

ventilated 

 

 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

Used separate towels from the 

rest of your household 

 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

Used a separate bathroom from 

the rest of your household or 

cleaned the bathroom after 

every use 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

Avoided using the kitchen when 

others are present and ensured 

kitchenware is cleaned 

thoroughly  

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 

1. Never 

2. Rarely 

3. Sometimes 

4. Very often 

5. Always 
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The following questions are to help us understand any safety concerns you have had over the last 12 months. 

6. While trying to access or receive NHS care during the coronavirus pandemic have you experienced 
something that you thought was a ‘safety concern’?   
 

A safety concern can be any event or situation where you think something went wrong or not as good as 

expected whilst receiving or trying to receive health care. The event or situation might have led to harm or you 

feel could result in harm in the future if the concern is not addressed. By harm, we mean the event or situation is 

impacting you or another person physically (like a worsening of symptoms or your condition, or any disabling 

complications), emotionally (upset or loss of trust) or psychologically (any worsening of your mental health).  

 

Yes  

No  

Don’t know  

Don’t want to answer  

 
IF YES GO TO QUESTION 7, IF NO GO TO SECTION 2.  

 
7. What did the safety concerns relate to and on a scale from 1 (not serious at all) to 10 (extremely serious), 

how serious do you think your safety concern was? Please rate any concern that you experienced by 
selecting the appropriate number on the scale.   

 

Diagnosis of your problem  1 2 3 4 5 6 7 8 9 10 

Access to the NHS service you needed  1 2 3 4 5 6 7 8 9 10 

Tests or procedures that were performed (e.g. 

blood tests, scans)  

1 2 3 4 5 6 7 8 9 10 

Medication, vaccines or treatment  1 2 3 4 5 6 7 8 9 10 

Delay or cancellation of treatment for pre-

existing condition  

1 2 3 4 5 6 7 8 9 10 

Communication between you and the 

healthcare professional(s)  

1 2 3 4 5 6 7 8 9 10 

Communication and co-ordination between 

different healthcare professionals  

1 2 3 4 5 6 7 8 9 10 

Concerns specific to the coronavirus outbreak 

(e.g. personal protective equipment)  

1 2 3 4 5 6 7 8 9 10 

Information provided  1 2 3 4 5 6 7 8 9 10 

Vaccination  1 2 3 4 5 6 7 8 9 10 

Other  1 2 3 4 5 6 7 8 9 10 

If other, 

please specify  __________________________.  

 

1 2 3 4 5 6 7 8 9 10 
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8. In which health care setting(s) did the safety concern(s) take place? Please tick all that apply.   

 

GP services (e.g. GP, nurse appointment, health 

visitor)   

 

A&E    

Routine outpatient services (e.g. appointment 

with hospital doctor/nurse specialist, 

consultant, physiotherapy, speech therapy, 

dialysis, mental health services)   

 

Inpatient services (e.g. routine surgery, 

admission to hospital)   

 

Midwifery and maternity services   

District nurse   

Optician    

Pharmacist   

Dentist   

NHS 111 service   

COVID-19 Vaccination services    

Other    

If other, please specify   

 
 

9. Is there anything else that you would like to tell us about your safety concern(s)?   

Yes  

No  

If yes, please specify ________ 

 

  

If you would like advice on reporting a patient safety concern, please visit:   

Wales: https://www.avma.org.uk/wp-content/uploads/Complaints-Wales.pdf  
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Section 2 

Over the last two weeks, how often have you been bothered by any of the following problems? 

 Not at all Several 
Days 

More than half 
the days 

Nearly 
everyday  

Little interest of pleasure in doing 

things 

    

Feeling down, depressed, or hopeless     

Trouble falling or staying asleep, or 

sleeping too much 

    

Feeling tired or having little energy     

Poor appetite or overeating     

Feeling bad about yourself-or that you 

are a failure or have let yourself or 

your family down 

    

Trouble concentrating on things, such 

as reading the newspaper or watching 

television 

    

Moving or speaking so slowly that 

other people could have noticed? Or 

the opposite- being so fidgety or 

restless that you have been moving 

around a lot more than usual 

    

Thoughts that you would be better off 

dead, or of hurting yourself in some 

way 

    

 

Section 3 

Over the last 2 weeks, how often have you been bothered by any of the following problems? 

 Not at all Several 
Days 

More than half 
the days 

Nearly 
everyday  

Feeling nervous, anxious or on edge     

Not being able to stop or control 

worrying 

    

Worrying too much about different 

things 

    

Trouble relaxing     

Being so restless that it is hard to sit 

still 

    

Becoming easily annoyed or irritable     

Feeling afraid as if something awful 

might happen 
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Section 4 

This section of the questionnaire asks for your views about your health. This information will help keep track of how 

you feel and how well you are able to do your usual activities. We will ask you how you have felt at different time 

points – two weeks ago and four weeks ago Answer each question by choosing just one answer. If you are unsure 

how to answer a question, please give the best answer you can.  

1. In general, would you say your health is: 

 

Excellent  

Very good 

Good 

Fair 

 

Poor 

 

The following questions are about activities you might do during a typical day. Does your health now limit you in 

these activities? If so, how much? 

 YES, limited a 
lot 

YES, limited 
a little 

NO, not 
limited at all 

2. Moderate activities such as digging in 

the garden, spring cleaning or other 

heavy housework, gentle swimming or 

cycling 

 

   

3. Climbing several flights of stairs  

 

 

   

 

During the past 4 weeks, have you had any of the following problems with your work or other regular daily 

activities as a result of your physical health? 

 YES NO 

4. Accomplished less than you would like 

 

  

5. Were limited in the kind of work or 

other activities 
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During the past 4 weeks have you had any of the following problems with your work or other regular daily 

activities as a result of any emotional problems (such as feeling depressed or anxious)? 

 YES NO 

6. Accomplished less than you would like 

 

  

7. Did work or activities less carefully than 
usual 
 

 

  

 

8. During the past 4 weeks, how much did pain interfere with your normal work (including work outside the 

home and housework)? 

 

Not at all 

A little bit 

Moderately 

Quite a bit 

 

Extremely 

These questions are about how you have been feeling during the past 4 weeks. For each question, please give the 

one answer that comes closest to the way you have been feeling. 

How much of the time during the past 4 weeks… 

 All of the 
time 

Most of 
the time 

A good 
bit of the 
time 

Some of 
the time 

A little of 
the time 

None of 
the time 

9. Have you felt 

calm and 

peaceful? 

 

      

10. Did you have a 

lot of energy? 

 

      

11. Have you felt 

down-hearted 

and blue? 
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12. During the past 4 weeks, how much of the time has your physical health or emotional problems interfered 

with your social activities (like visiting friends, relatives, etc)? 

 

 

All of the time 

Most of the time 

Some of the time 

A little of the time 

 

None of the time 

Section 5 

Please indicate how often each of the statements below is descriptive of you: 

 I often feel 
this way 

I sometimes 
feel this way 

I rarely feel 
this way 

I never feel this 
way 

I lack companionship 
 
 

    

I feel part of a group of  
friends 
 

    

I feel left out 
 
 

    

I feel isolated 
 
 

    

I am unhappy being so  
withdrawn 
 

    

People are around me but not 
with me  
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Section 6 

The following questions ask you about treatment for any infections you contracted during the past two years, before 

and during the pandemic. 

  

 

 

1. Thinking back to March 2019 - March 2020, the year before the pandemic, how many times do you estimate 

you took a course of antibiotics? 

 

 Please tick which applies 

0  

1 – 3 times  

4 – 6 times  

7 – 10 times  

More than 10 times  

Part of daily/weekly medication regime  

Other (please give details)  

 

 

2. Thinking back to March 2020 – March 21, the year since the pandemic started, how many times do you 

estimate you took a course of antibiotics? 

 

 

 Please tick which applies 

0  

1 – 3 times  

4 – 6 times  

7 – 10 times  

More than 10 times  

Part of daily/weekly medication regime  

Other (please give details)  
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Section 7 

Please let us know if you have anything else you would like to say about your experience over the last 12 months 
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Have you had at least one COVID-19 vaccination? 

Yes  

No 

Thank you for your time in completing this questionnaire. Your input is really valuable. Please could you provide 

us with some information on who completed the questionnaire: 

1. I completed the questionnaire without assistance  

2. A carer helped me to complete the questionnaire 

Further Research 

Your answers will be treated in the strictest confidence and will only be used for research purposes. Your responses 

may be used with other anonymised information about you. If you do not want your data to be used in this way 

please tick this box: 

 

Please let us know if you are happy for us to contact you regarding other aspects of this research. Please tick the 

below boxes if you give your consent for us to contact you regarding: 

1. Taking blood samples  

2. Telephone interviews 

If you consented to either or both of the above please provide appropriate contact details: 

Telephone number: _______________________ 

Email address: ____________________________________ 
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Effects of shielding for Vulnerable people during COVID-19 pandemic on 

health outcomes, costs and Immunity including those with cancer:  

quasi-experimenTal Evaluation (EVITE Immunity) 

  

Healthcare Professionals  

Interview questions - v1.0 10.05.21 
 

 

1. What is your clinical role? 

• GP/hospital doctor – speciality/nurse/other 

 

2. How were you first informed about the shielding programme for patients extremely 

vulnerable to Covid-19? 

• Letter/other contact 

• Was it clear? 

• Any change in guidance over time? Have you been kept informed of changes? 

 

3. What has been your role in putting the shielding programme in place? 

• Contribution to designing it 

• Selecting patients at risk- criteria for including or excluding people from the list 

and whether this changed 

• Providing feedback 

• Putting patients in touch with support (eg food parcels) 

 

4. What do you think of the shielding programme? 

• Has it been implemented as planned? 

• Positive aspects – for patients, for health service 

• Negative aspects – for patients, for health service 

• Have things changed over time? 

 

How did the way you delivered healthcare change for patients who were 

shielding? 

 

5. We have already talked to patients who were part of the shielding programme. Here 

are two of their stories. Share written vignettes, with names/details changed. 

• Do these resonate with you? Is there anything in them which surprises you? 

• Have you discussed the shielding programme with any of your patients? What 

did they tell you? 

  

Appendix 3 
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6. Are you aware of any health related risks that your patients have experienced 

associated with the shielding programme? 

 

7. Do you have any suggestions for any way it could be improved? 
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Effects of shielding for Vulnerable people during COVID-19 pandemic on 

health outcomes, costs and Immunity including those with cancer: quasi-

experimenTal Evaluation (EVITE Immunity) 
 

 Shielded population-interview questions- v1.0 10.05.21 
 

Establish before the interview whether the person responding is someone who has been shielding, 

a carer, or both are being interviewed at once.  

1. Can you tell me about your household please? 

• Live alone? 

• Live with others? How many/who? 

• Anyone else in your household also shielding? 

i. Were these other people also sent a shielding letter 

ii. were they family members who decided to shield with you 

• Does anyone regularly come to your home to provide care or support? If so, 

paid carer or informal/family carer? 

 

2. Can you recall receiving the letter about shielding in March or April 2020? 

• Was it clear to you? 

• How did the letter make you feel? 

 

3. Since April 2020, have you received any more information about shielding? 

• Letter/other contact 

• Any change in guidance? 

 

4. Once you got the shielding letter, how did your life change? 

• Staying in? 

• Avoiding visitors? 

• Avoiding interaction with other household members? 

• What stayed the same for you after you got the shielding letter 

• What aspects of your life were better because you were shielding? 

 

5. It has been more than a year since the shielding programme was introduced. Over that 

time, have you made any changes in how you have lived, eg starting to go out of the 

house more. 

• When did you change what you were doing? (clarify how long they felt they 

were shielding) 

• Why did you change? 

• Have things changed more than once – eg going out more in the summer, 

staying home more in the winter, influence of changing rules and lockdowns? 

• Do you behave differently now that shielding has ended,compared to before 

the pandemic? 

Appendix 2 
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6. How have you felt about being part of the shielding programme? 

• Positive feelings – eg Safe, protected, doing your bit 

• Negative feelings – eg frustrated, confused, afraid, lonely, sad 

• Neutral  - took no notice of it 

• Have your feelings changed over time? 

• Do you consider yourself to have ‘been shielding yourself’ or ‘being shielded 

by others/community’? 

 

7. If you live with other people, what impact has the shielding programme had on them? 

• Have they changed the way they behave? 

• Explore whether others in household shielded/did not shield; why did they make 

this decision; what difference did it make for you? 

 

8. Did you get any additional support to help you with shielding? 

•  eg food parcels, help from your employer 

 

9. Have you had contact with the health service over the last year (GP/Hospital/NHS 

111/ambulance service etc)? 

• To discuss Covid 19 risks/shielding 

• For other health reasons 

• Hesitant about contacting NHS/avoided contact 

• Any cancelled or delayed treatments or tests 

• How has your normal healthcare changed over the past year? 

 

10. Do you know anyone who has had Covid 19? 

 

• Self 

• Someone they have had direct contact with in the last year 

• Someone they have not had contact with in the last year 

• If yes, did that affect how they felt about shielding? 
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