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Why was the cohort set up?

Coronavirus disease 2019 (COVID-19), caused by the

novel severe acute respiratory syndrome coronavirus 2

(SARS-CoV-2), was first reported in Wuhan, Hubei

Province, China in December 2019.1 The World Health

Organization (WHO) declared COVID-19 a pandemic on

11 March 2020.2 The disease is estimated to have caused

more than 18 million deaths worldwide as of the end of

May 2022.3

Hospital-based studies reported risk factors for severe

and fatal COVID-19 at an early stage of the pandemic.4,5

However, at this time we identified a need for population-

based longitudinal studies to complement research con-

ducted in secondary and tertiary care by identifying risk

factors for developing predominantly mild/moderate

COVID-19 that did not present to hospital. We considered

this to be an important goal, both from a public health per-

spective (as mild/moderate disease may result in transmis-

sion to individuals who are at risk of more severe disease)6

and from a biological perspective (since understanding sus-

ceptibility factors can provide insights into pathogenesis).7

At the time, there was also a lack of longitudinal studies

designed to characterize the natural history and sequelae of

COVID-19 which did nor precipitate hospitalization, and

to evaluate the impact of non-hospitalized COVID-19 on

adults’ physical and mental health over the longer term.

Furthermore, we wished to establish a platform from

which to conduct phase 3 randomized controlled trials

of non-pharmaceutical interventions for prevention of

COVID-19 and other acute respiratory infections using tri-

als within cohorts methodology.8 We therefore established

a national, prospective, population-based, longitudinal
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study of COVID-19 in UK adults, which we named

COVIDENCE UK [https://www.qmul.ac.uk/covidence/

about-the-covidence-uk-study/].

COVIDENCE UK is sponsored by and located at

Queen Mary University of London. It was funded by Barts

Charity (ref MGU0466), and was prospectively registered

with ClinicalTrials.gov (NCT04330599). Enrolment

opened on 1 May 2020 and closed on 6 October 2021.

Who is in the cohort?

Baseline characteristics of the 19 981 participants who en-

rolled in the cohort and completed the baseline question-

naire are presented in Table 1: mean age was 59.1 years

(range 16.0 to 94.4 years), 70.2% were female, 87.7%

lived in England and 93.7% identified their ethnic origin

as White. Supplementary Table S1 (available as

Supplementary data at IJE online) compares sociodemo-

graphic characteristics of cohort participants with those of

the general UK population in mid-2020: this shows that

people aged under 50 or over 79 years, males, minority eth-

nic groups and residents of Scotland, Wales and Northern

Ireland were under-represented in the cohort vs the general

population. Participants were recruited following a na-

tional media campaign with publicity relating to the study

appearing in print and online newspapers, radio, televi-

sion, social media and online advertising; the timeline for

participant accrual is illustrated in Figure 1A. Heatmaps il-

lustrate a high degree of overlap between participants’ area

of residence (Figure 2A) and the location of COVID-19

cases notified to UK public health authorities (Figure 2B).

£How often have they been followed up?

Participants were invited to complete online follow-up

questionnaires at monthly intervals for a total of 5 years.

Cumulative totals of those who have completed monthly

questionnaires, and proportions of those completing

monthly questionnaires after being invited to do so, are

presented in Figure 1B and C, respectively. A total of 1593

(8.0%) participants have withdrawn from the study to

date. Table 2 compares characteristics of participants

remaining in the cohort with those of participants who

have withdrawn. Increased risk of withdrawal was associ-

ated with younger vs older age, male vs female sex, Asian/

Asian British vs White ethnic origin and lower vs higher

educational attainment.

What has been measured?

Table 3 presents a high-level summary of key variables for

which data are available, along with details relating to the

sources of these data. We collected self-reported data relat-

ing to potential sociodemographic, behavioural, nutri-

tional, lifestyle, clinical and pharmacological risk factors

for COVID-19, and outcomes relating to physical and

mental health and quality of life. A unique feature of the

cohort is that collection of self-reported data was comple-

mented by laboratory assessment of antibody responses to

Key Features

• The COVIDENCE UK cohort was established to investigate risk factors for, and impacts of, COVID-19 in UK residents

aged �16 years. A unique feature is the capacity to support trial-within-cohort studies to evaluate interventions for

prevention of COVID-19 and other acute respiratory illnesses.

• The study was launched on 1 May 2020 and closed to recruitment on 6 October 2021. A total of 19 981 participants

enrolled, consented to 5-year follow-up with medical record linkage and completed a detailed online baseline

questionnaire capturing self-reported information relating to their sociodemographic characteristics, occupation,

lifestyle, quality of life, weight, height, long-standing medical conditions, medication use, vaccination status, diet and

supplemental micronutrient intake.

• At enrolment, participants’ mean age was 59.1 years (range 16.0 to 94.4 years), 70.2% were female and 93.7%

identified their ethnic origin as White.

• Follow-up online questionnaires capturing incident symptoms of COVID-19 and other acute respiratory infections,

incident swab test-confirmed COVID-19, doses of SARS-CoV-2 vaccine received and quality of life are completed at

monthly intervals.

• A total of 18 388 (92.0%) participants remained in follow-up on 21 April 2022.

• Cohort data are managed by BREATHE—the Health Data Research Hub for Respiratory Health, which is hosted within

the Secure Anonymised Information Linkage (SAIL) Databank at Swansea University. Data requests should be

addressed to the corresponding author.
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SARS-CoV-2 Spike protein prior to SARS-CoV-2 vaccina-

tion (offered to all participants), following completion of a

primary course of SARS-CoV-2 vaccination (offered to all

participants), and following administration of a booster

dose of SARS-CoV-2 vaccine (offered to the subset of par-

ticipants who did not mount an antibody response to

SARS-CoV-2 Spike protein after a primary course of

SARS-CoV-2 vaccination). Additionally, cellular responses

to SARS-CoV-2 Spike protein were evaluated in a ran-

domly selected subset of 129 participants following com-

pletion of their primary course of SARS-CoV-2

vaccination. Full details of questions in baseline and

monthly questionnaires are presented in the

Supplementary Material (available as Supplementary data

Table 1 Participants’ characteristics at baseline (n¼ 19 981)

Age in years, n (%)

16 to <30 926 (4.6)

30 to <40 1508 (7.6)

40 to <50 2613 (13.1)

50 to <60 4581 (22.9)

60 to <70 6290 (31.5)

70 to <80 3684 (18.4)

� 80 379 (1.9)

Sex, n (%)

Female 14 028 (70.2)

Male 5953 (29.8)

Ethnicity, n (%)

White 18 726 (93.7)

Mixed/Multiple/Other ethnic

groups

601 (3.0)

Asian/Asian British 430 (2.2)

Black/African/Caribbean/

Black British

148 (0.7)

Data missing 76 (0.4)

Country of residence, n (%)

England 17 532 (87.7)

Northern Ireland 389 (1.9)

Scotland 1232 (6.2)

Wales 735 (3.7)

Data missing 93 (0.5)

Household income sufficient

for basic needs, n (%)

Yes 18 194 (91.1)

Mostly/sometimes/no 1656 (8.3)

Data missing 131 (0.7)

Housing, n (%)

Owns own home 11 338 (56.7)

Mortgage 5236 (26.2)

Privately renting 1588 (7.9)

Renting from council 781 (3.9)

Others 932 (4.7)

Data missing 106 (0.5)

Highest educational level

attained, n (%)

Primary/secondary school up

to age 16

2192 (11.0)

Secondary school beyond

age 16

2955 (14.8)

Bachelors degree 8769 (43.8)

Postgraduate degree 5947 (29.8)

Data missing 118 (0.6)

Occupational status, n (%)

Employed 7458 (37.3)

Self-employed 1856 (9.3)

Retired 8316 (41.6)

Furloughed 451 (2.3)

Unemployed 394 (2.0)

Student 438 (2.2)

Other 988 (5.0)

Data missing 80 (0.4)

(Continued)

Table 1 Continued

Age in years, n (%)

Frontline worker, n (%)

No 15 802 (79.1)

Other frontline worker 2255 (11.3)

Health or social care worker 1812 (9.1)

Data missing 112 (0.6)

Body mass index, n (%)

<25, kg/m2 9501 (47.6)

25–30, kg/m2 6343 (31.7)

>30, kg/m2 4027 (20.2)

Data missing 110 (0.6)

Self-reported general health, n

(%)

Excellent 3683 (18.4)

Very good 7444 (37.3)

Good 5308 (26.6)

Fair 2369 (11.9)

Poor 883 (4.4)

Data missing 294 (1.5)

Tobacco smoking, n (%)

Never-smoker 10 978 (54.9)

Ex-smoker 7645 (38.3)

Current smoker 1220 (6.1)

Data missing 138 (0.7)

E-cigarette use, n (%)

Never-user 18 302 (91.6)

Ex-user 780 (3.9)

Current user 700 (3.5)

Data missing 199 (1.0)

Alcohol consumption in week

prior to questionnaire com-

pletion, n (%)

None 6002 (30.0)

1–7 units 6849 (34.3)

8–14 units 3737 (18.7)

15–21 units 1779 (8.9)

22–28 units 817 (4.1)

>28 units 639 (3.2)

Data missing 158 (0.8)
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at IJE online). Data from questionnaires and laboratory

assessments will be linked to data from the following data-

bases containing routinely collected virology test results

and medical record data from primary, secondary and ter-

tiary health care facilities: the UK Office for National

Statistics (ONS) mortality database, the UK National

Figure 1 Enrolment and questionnaire completion. A, Cumulative number of baseline questionnaire completions, by month. B, Cumulative number

of monthly questionnaire completions, by month. C, Proportion of participants who completed a monthly questionnaire following invitation to do so,

by month
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Health Service Hospital Episode Statistics (HES) database,

the COVID-19 Hospitalisation in England Surveillance

System (CHESS) database, the General Practice Extraction

Service (GPES) database and the Second Generation

Surveillance Service (SGSS) database, a national laboratory

reporting system used to capture routine laboratory data

on infectious diseases.

What has it found so far?

Publications arising from the study are listed at [https://

www.qmul.ac.uk/covidence/newsroom/]. Key findings in-

clude the following:

• Asian/Asian British ethnicity was associated with in-

creased odds both of serologically confirmed SARS-CoV-

2 infection and of developing swab test-confirmed

COVID-19, after rigorous adjustment for potential con-

founders including socioeconomic status, presence of

comorbidities and multiple social and environmental fac-

tors influencing exposure to SARS-CoV-2.7,9 Participants

of Asian/Asian British origin also had higher convales-

cent titres of combined IgG, IgA and IgM antibodies to

the SARS-CoV-2 Spike protein following infection (after

adjustment for multiple potential confounders including

disease severity) and higher titres of the same antibodies

after SARS-CoV-2 vaccination (after adjustment for mul-

tiple potential confounders including pre-vaccination

anti-S titres).9,10 Taken together, these findings highlight

the need to investigate potential biological determinants

of ethnic variation in susceptibility to, and severity of,

COVID-19.

• Similarly, higher body mass index was found to associate

independently with increased susceptibility to SARS-

CoV-2 infection and COVID-19, and higher titres of

anti-S antibodies following COVID-19 and vaccination

against SARS-CoV-2.7,9,10 The mechanisms underlying

these associations are also worthy of investigation.

• By contrast, we found that several factors associating

with COVID-19 severity including age, sex and presence

of comorbidities including ischaemic heart disease, hy-

pertension and diabetes mellitus did not associate with

susceptibility to developing COVID-19.7 The degree of

overlap between factors influencing susceptibility to

COVID-19 vs disease severity therefore appears to be

limited (Figure 3).

• Analyses of post-vaccination serology data showed that

higher post-vaccination titres of anti-S antibodies associ-

ated with self-report of reactive symptoms following

Figure 2 Geographical location of participants and COVID-19 cases. A, heatmap of COVIDENCE UK participants’ location of residence by postcode. B,

heatmap of cumulative COVID-19 notifications in the UK, by postcode, from [https://coronavirus.data.gov.uk/details/download] (download dated 10

June 2022)
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SARS-CoV-2 vaccination.11 We also identified several

factors associating with lower anti-S antibody titres fol-

lowing a primary course of vaccination against SARS-

CoV-2, including vaccination with ChAdOx1 nCoV-19

(Oxford AstraZeneca, ChAdOx1) vs BNT162b2 (Pfizer),

a shorter interval between vaccine doses, poor vs excel-

lent self-rated general health, immunodeficiency and use

of immunosuppressant medications.10

• Analyses investigating incidence of SARS-CoV-2 infec-

tion in vaccinated participants showed that post-

vaccination titres of anti-S antibodies were a correlate of

protection against breakthrough COVID-19,12 and that

risk of breakthrough disease was independently associ-

ated with younger vs older age, lower vs higher educa-

tional attainment, administration of ChAdOx1 vs

BNT182b2 and more vs less frequent visits to indoor

public places.13

• A phase 3 trial-within-cohort study conducted in a subset

of 6200 COVIDENCE UK participants from December

2020 to June 2021 showed that implementation of a

test-and-treat approach to correction of suboptimal vita-

min D status did not reduce incidence of COVID-1914 or

influence immunogenicity of SARS-CoV-2 vaccination.15

• Health economic analyses of data from the cohort have

demonstrated an independent association between inci-

dent COVID-19 and subsequently increased risk of

reporting long-term sickness absence from work and

household income being insufficient to meet basic

needs.16 Given that socio-economic disadvantage is rec-

ognised to increase the risk of developing COVID-19,17

this finding raises the prospect that COVID-19 may gen-

erate a vicious cycle of impaired health and poor eco-

nomic outcomes.

• Analysis in a subset of participants with asthma showed

that relaxation of COVID-19 restrictions coincided with

decreased face covering use, increased social mixing and

a rebound in acute respiratory infections (ARI) and

asthma exacerbations.18 Associations between incident

ARI and risk of moderate/severe asthma exacerbation

were similar for non-COVID-19 ARI and COVID-19,

Table 2 Characteristics of participants who have vs have not withdrawn from follow-up

Characteristic Categories n (%) who have not

withdrawn (n 5 18 388)a
n (%) who have

withdrawn (n¼1593)a

Age, years 16 to <30 794 (4.3) 132 (8.3)

30 to <40 1339 (7.3) 169 (10.6)

40 to <50 2379 (12.9) 234 (14.7)

50 to <60 4263 (23.2) 318 (20.0)

60 to <70 5892 (32.0) 398 (25.0)

70 to <80 3391 (18.4) 293 (18.4)

�80 330 (1.8) 49 (3.1)

Sex Female 13073 (71.1) 955 (59.9)

Male 5315 (28.9) 638 (40.1)

Ethnicity White 17266 (93.9) 1460 (91.7)

Mixed/Multiple/Other ethnic groups 542 (2.9) 59 (3.7)

Asian/Asian British 374 (2.0) 56 (3.5)

Black/African/Caribbean/Black British 130 (0.7) 18 (1.1)

Data missing 76 (0.4) 0 (0.00)

Highest educational level attained Primary/secondary school up to age 16 1932 (10.5) 260 (16.3)

Secondary school beyond age 16 2676 (14.6) 279 (17.5)

Bachelors degree 8106 (44.1) 663 (41.6)

Postgraduate degree 5157 (28.0) 390 (24.5)

Data missing 117 (0.6) 1 (0.06)

Household income sufficient to cover basic needs Yes 16752 (91.1) 1442 (90.5)

Mostly/sometimes/no 1505 (8.2) 151 (9.5)

Data missing 131 (0.7) 0 (0.00)

Geographical location England 16153 (87.8) 1379 (86.6)

Northern Ireland 372 (2.0) 39 (2.4)

Scotland 1186 (6.4) 101 (6.3)

Wales 699 (3.8) 70 (4.4)

Data missing 89 (0.5) 4 (0.3)

aAs of 21 April 2022.
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Table 3 Variables captured and relevant data sources

Category Variable group Specific variables Source(s)

Potential risk factors Sociodemographic Age; sex; ethnicity; postcode of residence

(used to derive index of multiple

deprivation); no. of people per

bedroom; household composition;

household pets; educational attainment

Baseline questionnaire only

Housing type; occupational status;

household income; benefit use

Baseline and monthly follow-up

questionnaires

Behavioural Visits to/from other households; visits to

shops; visits to other indoor public

places; public transport use; face mask

use

Baseline and monthly follow-up

questionnaires

Nutritional Dietary restrictions; habitual intake of:

fruit; vegetables; dairy products; fish;

poultry; red meat and non-alcoholic

fluids

Baseline questionnaire only

Micronutrient supplement use Baseline and monthly follow-up

questionnaires

Lifestyle Tobacco smoking; e-cigarette use; alcohol

consumption; physical activity

(vigorous, light, and low impact); hours

of sleep per night; foreign travel

Baseline and monthly follow-up

questionnaires

Clinical Weight and height (used to derive body

mass index), obstetric history (women

only), comorbidities including asthma,

atopic disease, COPD, diabetes

mellitus, heart disease, arterial disease,

hypertension, kidney disease, major

neurological conditions, cancer,

immunodeficiency and periodontitis

Baseline questionnaire only

Self-rated general health; self-rated

anxiety and depression

Baseline and monthly follow-up

questionnaires

Pharmacological Use of over-the-counter medications

including paracetamol and NSAIDS.

Use of prescription drugs including

statins, ACE inhibitors, proton pump

inhibitors, inhaled corticosteroids,

systemic immunosuppressants, SSRIs,

non-SSRI anti-depressants, angiotensin

receptor blockers, vitamin K

antagonists, beta-blockers, thiazides,

H2-receptor antagonists, calcium

channel blockers, inhaled

bronchodilators, SGLT-2inhibitors,

anti-platelet drugs, sex hormone

therapy, paracetamol, metformin,

bisphosphonates

Baseline questionnaire only

Vaccinations BCG, MMR vaccination status Baseline questionnaire only

SARS-CoV-2 and influenza vaccine status;

reactive symptoms following

SARS-CoV-2 vaccination

Baseline and monthly follow-up

questionnaires, linkage to centrally

held COVID-19 vaccination status

database

(Continued)
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both before and after emergence of the SARS-CoV-2

omicron variant.

What are the main strengths and
weaknesses?

A major strength is that COVIDENCE UK was established

specifically in response to the SARS-CoV-2 outbreak; thus,

in contrast to previously established cohort studies, our

questionnaires were tailored to capture potential risk fac-

tors and incident symptoms of COVID-19. Another

strength of our study is that participants have given con-

sent to be followed up for 5 years with full medical record

linkage; thus if they die or fail to complete follow-up ques-

tionnaires, health outcomes will continue to be captured.

Monthly follow-up reduces potential issues associated with

Table 3 Continued

Category Variable group Specific variables Source(s)

Vitamin D status Circulating 25-hydroxyvitamin D

concentrations22

Eluates from dried blood spots taken pre-

and post-vitamin D supplementation

(subset of 2762 and 1789 participants,

respectively)

Physical health outcomes COVID-19 Acute and long-term symptoms of

COVID-19 and other acute respiratory

infections, including the FACIT fatigue

scale,23 the MRC dyspnoea score24 and

the Post-COVID Physical Health

Symptom Score25

Baseline and monthly follow-up

questionnaires

Results of SARS-CoV-2 swab testing

(antigen and RT-PCR); details of

hospitalization for COVID-19

Baseline and monthly follow-up

questionnaires; linkage to HES,

CHESS, GDPPR and SGSS

Airway disease Exacerbations of asthma and COPD Baseline and monthly follow-up

questionnaires; linkage to primary care

medications database and HES

Morbidity of any cause All-cause hospitalization, self-rated

general health

Monthly follow-up questionnaire, HES

Mortality Date and cause of death. ONS mortality database

Mental health outcomes Anxiety and depression GAD-2,26 PHQ-227 Baseline and monthly follow-up

questionnaires

Quality of life outcomes EQ-5D-3L28 Baseline and monthly follow-up

questionnaires

Immunological outcomes Humoral responses SARS-CoV-2 anti-S serostatus (combined

IgG/IgA/IgM response)29

Eluates from dried blood spots taken pre-

and post-vaccination (subset of 11 130

and 9101 participants, respectively)

Neutralizing antibody titres Responses assayed in n¼120 subset of

participants sampled following

completion of primary course of

SARS-CoV-2 vaccination

Cellular responses Concentrations of IFN-c, TNF, IL-6 and

CXCL-8 in supernatants of S peptide-

and LPS-stimulated whole blood

Proportion of S peptide-stimulated

CD4þ- and CD8þ-positive T cells

staining positive for intracellular IFN-c,

IL-2 and TNF

Proportion of CD4þ- and CD8þ-positive

T cells with naı̈ve vs central memory vs

effector memory vs EMRA phenotypes

ACE, angiotensin converting enzyme; BCG, Bacille Calmette-Guérin; CHESS, the COVID-19 Hospitalisation in England Surveillance System database; COPD,

chronic obstructive pulmonary disease; CXCL, C-X-C motif Chemokine Ligand; EMRA, terminally differentiated effector memory cells expressing CD45RA;

EQ-5D-3L, EuroQol 5-dimensional questionnaire with 3 levels; FACIT, Functional Assessment of Chronic Illness Therapy; GAD-2, generalised anxiety disorder

2-item questionnaire; GDPPR, the General practice extraction service Data for Pandemic Planning and Research database; HES, UK National Health Service

Hospital Episode Statistics database; IFN, interferon; IL-6, Interleukin; MMR, measles, mumps and rubella; MRC, UK Medical Research Council; NSAIDS, non-

steroidal anti-inflammatory drugs; ONS, UK Office for National Statistics; PHQ, patient health questionnaire; RT-PCR, reverse transcription polymerase chain

reaction; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SGLT-2, sodium/glucose cotransporter 2; SGSS, the Second Generation Surveillance

Service database, a national laboratory reporting system used to capture results of routine laboratory testing for infectious diseases; SSRI, selective serotonin re-

uptake inhibitor; TNF, tumor necrosis factor.
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poor recall of symptoms and health events which might

arise with longer intervals between questionnaires. Our

efforts to maintain participant engagement via monthly

webinars, coupled with high degrees of public concern

about the pandemic, are reflected in our low withdrawal

rate (8%). In contrast to studies focusing exclusively on

disease presenting to hospital, COVIDENCE UK is partic-

ularly well positioned to identify risk factors for develop-

ing mild and moderate COVID-19, providing important

insights into factors affecting disease transmission. Finally,

the capacity of the cohort to support trial-within-cohort

studies14 allows us to conduct phase 3 randomized con-

trolled trials of interventions to prevent COVID-19 and

other acute respiratory illnesses rapidly and efficiently.

The principal weakness of the cohort relates to under-

representation of certain population groups, including

younger adults, men, people with lower educational attain-

ment and ethnic minorities: this may introduce collider

bias,19 reduce the generalizability of our findings and limit

our power to detect risk factors for COVID-19 in these

groups. However, we highlight that representativeness is

not necessarily a barrier to addressing aetiological ques-

tions.20,21 Moreover, other groups at heightened risk of

COVID-19, such as older adults and people with comor-

bidities, are over-represented in the cohort, making us well

placed to study them.

Can I get hold of the data? Where can I find
out more?

Data can be accessed by contacting the corresponding au-

thor. Study findings will be presented at international con-

ferences and published in peer-reviewed journals.

Ethics approval

COVIDENCE UK was approved by Leicester South Research Ethics

Committee (ref 20/EM/0117). The study conforms with ethical

standards specified by the Declaration of Helsinki, and all partici-

pants gave informed consent to take part.

Data availability

See ‘Can I get hold of the data?’ above.

Supplementary data

Supplementary data are available at IJE online.

Author contributions

A.R.M. wrote the study protocol, with input from H.H., C.R., M.T.

and S.O.S. H.H., M.T., J.S., M.R.D., P.E.P., G.A.D., R.A.L.,

C.J.G., F.K., A.S., G.B., S.O.S. and A.R.M. contributed to question-

naire development and design. H.H. coordinated and managed the

study, with input from A.R.M., D.A.J., M.T., J.S., S.O.S., N.P.,

C.M.B. and S.M.. H.H., J.S., S.O.S. and A.R.M. supported recruit-

ment. H.H., M.T., D.A.J., G.V., A.E.W., F.T., C.O., D.V.F. and

A.R.M. contributed to data management and statistical analyses.

H.H. and A.R.M. wrote the first draft of this manuscript. All

authors read and approved the final manuscript and A.R.M. had fi-

nal responsibility for the decision to submit for publication.

Funding

COVIDENCE UK is supported by funds granted by Barts Charity

(ref. MGU0459), Pharma Nord Ltd, the Fischer Family Foundation,

DSM Nutritional Products Ltd, the Exilarch’s Foundation, the Karl

R Pfleger Foundation, the AIM Foundation, HDR UK, UK Research

and Innovation (ref. MC_PC_19004), the UK National Institute for

Health and Care Research Clinical Research Network (refs 52255

and 52257), Thornton & Ross Ltd, Warburtons Ltd, Mr Matthew

Figure 3 Risk factors for developing COVID-19 identified by COVIDENCE UK compared with risk factors for severe or fatal disease. Upward/downward

arrows indicate increased/decreased risk, respectively

International Journal of Epidemiology, 2022, Vol. 00, No. 00 9

https://academic.oup.com/ije/article-lookup/doi/10.1093/ije/dyac189#supplementary-data


Isaacs (personal donation), Prof. Barbara Boucher (personal dona-

tion) and Hyphens Pharma Ltd. M.T.was supported by a grant from

the Rosetrees Trust and the Bloom Foundation (M771) until May

2021 and has been supported by the Barts Charity since then

(MGU0570).

Acknowledgements
We thank all COVIDENCE UK participants and all our funders for

their generous support.

Conflict of interest

J.S. declares receipt of payments from Reach plc for news stories

written about recruitment to, and findings of, the COVIDENCE UK

study. R.A.L. declares membership of the Welsh Government

COVID19 Technical Advisory Group. A.S. declares research infra-

structure report to the University of Edinburgh from ISCF/HDR UK.

A.S. is a member of the Scottish Government Chief Medical

Officer’s COVID-19 Advisory Group and its Standing Committee

on Pandemics. He is also a member of the UK Government’s

NERVTAG’s Risk Stratification Subgroup. A.R.M. declares receipt

of funding in the past 36 months to support vitamin D research from

the following companies who manufacture or sell vitamin D supple-

ments: Pharma Nord Ltd, DSM Nutritional Products Ltd, Thornton

& Ross Ltd and Hyphens Pharma Ltd; receipt of vitamin D capsules

for clinical trial use from Pharma Nord Ltd, Synergy Biologics Ltd

and Cytoplan Ltd; support for attending meetings from the follow-

ing companies who manufacture or sell vitamin D supplements:

Pharma Nord Ltd and Abiogen Pharma Ltd; receipt of a consultancy

fee from DSM Nutritional Products Ltd and a speaker fee from the

Linus Pauling Institute; participation on Data and Safety

Monitoring Boards for the VITALITY trial (Vitamin D for

Adolescents with HIV to reduce musculoskeletal morbidity and im-

munopathology, Pan African Clinical Trials Registry ref.

PACTR20200989766029) and the Trial of Vitamin D and Zinc

Supplementation for Improving Treatment Outcomes Among

COVID-19 Patients in India (ClinicalTrials.gov ref NCT04641195);

and unpaid work as a Programme Committee member for the

Vitamin D Workshop. All other authors declare that they have no

competing interests.

References

1. Wang C, Horby PW, Hayden FG, Gao GF. A novel coronavirus

outbreak of global health concern. Lancet 2020;395:470–73.

2. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic.

Acta Biomed 2020;91:157–60.

3. Covid-19 Excess Mortality Collaborators. Estimating excess

mortality due to the COVID-19 pandemic: a systematic analysis

of COVID-19-related mortality, 2020-21. Lancet 2022;399:

1513–36.

4. Zhou F, Yu T, Du R et al. Clinical course and risk factors for

mortality of adult inpatients with COVID-19 in Wuhan, China:

a retrospective cohort study. Lancet 2020;395:1054–62.

5. Clift AK, Coupland CAC, Keogh RH et al. Living risk prediction

algorithm (QCOVID) for risk of hospital admission and mortal-

ity from coronavirus 19 in adults: national derivation and valida-

tion cohort study. BMJ 2020;371:m3731.

6. Boehmer TK, DeVies J, Caruso E et al. Changing age distribution

of the COVID-19 pandemic - United States, May-August 2020.

MMWR Morb Mortal Wkly Rep 2020;69:1404–09.

7. Holt H, Talaei M, Greenig M et al. Risk factors for developing

COVID-19: a population-based longitudinal study

(COVIDENCE UK). Thorax 2022;77:900–12.

8. Relton C, Torgerson D, O’Cathain A, Nicholl J. Rethinking prag-

matic randomised controlled trials: introducing the "cohort multi-

ple randomised controlled trial" design. BMJ 2010;340:c1066.

9. Talaei M, Faustini S, Holt H et al. Determinants of pre-vaccination

antibody responses to SARS-CoV-2: a population-based longitudi-

nal study (COVIDENCE UK). BMC Med 2022;20:87.

10. Jolliffe DA, Faustini SE, Holt H et al. Determinants of antibody

responses to SARS-CoV-2 vaccines: population-based longitudi-

nal study (COVIDENCE UK). Vaccines (Basel) 2022;10:1601.

11. Holt H, Jolliffe DA, Talaei M et al. Incidence, determinants and

serological correlates of reactive symptoms following SARS-

CoV-2 vaccination: a population-based longitudinal study

(COVIDENCE UK). NPJ Vaccines 2022;https://doi.org/10.

21203/rs.3.rs-1692845/v1.

12. Vivaldi G, Jolliffe DA, Faustini SE et al. Correlation between

post-vaccination titres of IgG, IgA and IgM anti-Spike antibodies

and protection against breakthrough SARS-CoV-2 infection: a

population-based longitudinal study (COVIDENCE UK). J

Infect Dis 2022;https://doi.org/10.1093/infdis/jiac321.

13. Vivaldi G, Jolliffe DA, Holt H et al. Risk factors for SARS-CoV-

2 infection after primary vaccination with ChAdOx1 nCoV-19

or BNT1262b2 and after booster vaccination with BNT1262b2

or mRNA-1273: a population-based cohort study

(COVIDENCE UK). Lancet Reg Health Eur 2022;https://doi.

org/10.1016/j.lanepe.2022.100501.

14. Jolliffe DA, Holt H, Greenig M et al. Vitamin D supplements for

prevention of Covid-19 or other acute respiratory infections: a

phase 3 randomized controlled trial (CORONAVIT). BMJ

2022;378:e071230.

15. Jolliffe DA, Vivaldi G, Chambers ES et al. Vitamin D supplemen-

tation does not influence SARS-CoV-2 vaccine efficacy or immu-

nogenicity: sub-studies nested within the CORONAVIT

randomised controlled trial. Nutrients 2022;14:3821.

16. Williamson AE, Tydeman F, Miners A, Pyper K, Martineau AR.

Short-term and long-term impacts of COVID-19 on economic

vulnerability: a population-based longitudinal study

(COVIDENCE UK). BMJ Open 2022;12:e065083.

17. Patel AP, Paranjpe MD, Kathiresan NP, Rivas MA, Khera AV.

Race, socioeconomic deprivation, and hospitalization for

COVID-19 in English participants of a national biobank. Int J

Equity Health 2020;19:114.

18. Tydeman F, Pfeffer PE, Vivaldi G et al. Rebound in asthma exac-

erbations following relaxation of COVID-19 restrictions: a lon-

gitudinal population-based study (COVIDENCE UK). Medrxiv

2022;https://doi.org/10.1101/2022.09.01.22279473.

19. Griffith GJ, Morris TT, Tudball MJ et al. Collider bias under-

mines our understanding of COVID-19 disease risk and severity.

Nat Commun 2020;11:5749.

20. Doll R, Hill AB. Mortality in relation to smoking: ten years’

observations of British doctors. Br Med J 1964;1:1460–67.

21. Rothman KJ, Gallacher JE, Hatch EE. Why representativeness

should be avoided. Int J Epidemiol 2013;42:1012–14.

10 International Journal of Epidemiology, 2022, Vol. 00, No. 00

https://doi.org/10.21203/rs.3.rs-1692845/v1
https://doi.org/10.21203/rs.3.rs-1692845/v1
https://doi.org/10.1016/j.lanepe.2022.100501
https://doi.org/10.1016/j.lanepe.2022.100501
https://doi.org/10.1101/2022.09.01.22279473


22. Shea RL, Berg JD. Self-administration of vitamin D supplements in

the general public may be associated with high 25-hydroxyvitamin

D concentrations. Ann Clin Biochem 2017;54:355–61.

23. Yellen SB, Cella DF, Webster K, Blendowski C, Kaplan E.

Measuring fatigue and other anemia-related symptoms with the

Functional Assessment of Cancer Therapy (FACT) measurement

system. J Pain Symptom Manage 1997;13:63–74.

24. Fletcher CM. Standardised questionnaire on respiratory symp-

toms: a statement prepared and approved by the MRC

Committee on the Aetiology of Chronic Bronchitis (MRC

breathlessness score). BMJ 1960;2:1665.

25. Taylor RR, Trivedi B, Patel N et al. Post-COVID symptoms

reported at asynchronous virtual review and stratified follow-up

after COVID-19 pneumonia. Clin Med (Lond) 2021;21:

e384–91.

26. Kroenke K, Spitzer RL, Williams JB, Monahan PO, Lowe B.

Anxiety disorders in primary care: prevalence, impairment, co-

morbidity, and detection. Ann Intern Med 2007;146:317–25.

27. Kroenke K, Spitzer RL, Williams JB. The Patient Health

Questionnaire-2: validity of a two-item depression screener.

Med Care 2003;41:1284–92.

28. EuroQol G. EuroQol—a new facility for the measurement of

health-related quality of life. Health Policy 1990;16:199–208.

29. Morley GL, Taylor S, Jossi S, et al. Sensitive Detection of SARS-

CoV-2-Specific Antibodies in Dried Blood Spot Samples. Emerg

Infect Dis 2020;26:2970–3.

International Journal of Epidemiology, 2022, Vol. 00, No. 00 11


	tblfn1
	tblfn2



