
1 
 

UK Biobank: enhanced assessment of the epidemiology 

and long-term impact of COVID-19  

  

Supplementary Appendix, Table of contents 

 Page 

Table S1: Baseline and resurvey assessment in UK biobank  

 

2 

Table S2: Health record linkage in UK biobank  

 

3 

Table S3: List of the COVID-19 related publication that used UK 
Biobank data resources.  

 

4 

Figure S1: UK Biobank SARS-CoV-2 Serology Study  

 

20 

Figure S2: UK Biobank Coronavirus Self-Test Antibody Study 

 

21 



2 
 

Table S1: Baseline and resurvey assessment in UK biobank  

Data Type Details Number of Participants Date of collection 

Baseline 
questionnaire  

Sociodemographic factors, 
family history, psychosocial 
factors, local environment, 
lifestyle, health status, medical 
history, cognitive function 
 

Whole cohort (baseline) 2006-2010 

20,000 (first repeat assessment) 2012-2013 

100,000 target (imaging visit) 2014-ongoing 

60,000 target (repeat imaging) 2019-ongoing 

Baseline physical 
measures 

Blood pressure and heart rate, 
hand grip strength, 
anthropometry (including bio-
impedance), spirometry, heel 
bone density, arterial stiffness, 
hearing, eye exam, 4-lead ECG 
(at rest and during activity) 
 

Whole cohort (baseline) 2006-2010 

20,000 (first repeat assessment) 2012-2013 

100,000 target (imaging visit) 2014-ongoing 

60,000 target (repeat imaging) 2019-ongoing 

Web-based 
questionnaires 

 

(~330,000 
participants with an 
email are sent 
invitations. All other 
participants can 
access questionnaires 
via the participant 
website) 

24hr diet recall (4 occasions) 210,000  

(127,000 completed all 4 occasions) 

2011 

Cognitive function 121,000 2014 

Occupational history 122,000 2015 

Mental health 170,000 2017 

Digestive health 185,000 2017 

Food preferences 195,000 2019-2022 

Pain 180,000 2019-2022 

Cognitive function 2 177,000 2021-2022 

Health and well-being 197,000 2022 

Mental well-being 162,000 2022-2023 

Physical activity 
monitor 

Accelerometer data on duration 
and intensity of physical 
activity 

100,000 2013-2016 

2,500 (repeat measurements) 2018 

Imaging assessment MRI abdominal, brain, and 
heart; full-body DEXA; carotid 
ultrasound; 12-lead ECG 

 

100,000 target (imaging visit) 2014-ongoing 

60,000 target (repeat imaging), of 
which 2,000 are part of the COVID 
repeat imaging study 

2019-ongoing 

Cardiac monitor 14 days continual ECG to 
assess atrial fibrillation 

 

36,000 target 2022-ongoing 

Abbreviations: DEXA, dual-energy X-ray absorptiometry; ECG, electrocardiogram; MRI, magnetic resonance imaging.. 
Detailed information on the data currently available in UK Biobank can be found on the UK Biobank data showcase: 

https://biobank.ndph.ox.ac.uk/showcase/. 

https://biobank.ndph.ox.ac.uk/showcase/
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Table S2: Health record linkage in UK biobank  

Data Type Details Number of 

Participants 

Date of collection 

Death registrations ICD-coded cause-specific 
mortality 

Whole cohort 

 

2006-ongoing 

 

Cancer registrations ICD-coded cancer diagnoses Whole cohort 

 

England 1971-ongoing 

Scotland 1957-ongoing 

Wales 1971-ongoing 

Hospital admissions ICD-coded diagnoses, and 
OPCS-coded procedures, 
from hospital inpatient 
records, including critical care 

Whole cohort 

 

England 1997-ongoing 

Scotland 1981-ongoing 

Wales 1999-ongoing 

Primary care Includes Read-coded, BNF 
and dm+d coded data on 
diagnoses, prescriptions, and 
referrals 

230,000 

 

England 1938-2017 

Scotland 1939-2017 

Wales 1948-2017 

Primary care (COVID-
19 research only)* 

Includes Read-coded, 
SNOMED CT, dm+d coded 
data on diagnoses, 
prescriptions, and referrals 

409,000 England 1938-2021 

SARS-CoV-2 PCR test 
results 

SARS-CoV-2 PCR test 
results 

Whole cohort 

 

2020-ongoing 

Abbreviations: ICD, International Classification of Diseases; OPCS, Office of Population Censuses and Surveys 
Classification of Interventions and Procedures; PCR, polymerase chain reaction. BNF: British National Formulary; dm+d: 
Dictionary of Medicines and Devices. *Access for new projects expired June 2022. 
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Table S3: List of the COVID-19 related publication that used UK Biobank data 
resources.  

1. Armstrong J, Rudkin JK, Allen N, Crook DW, Wilson DJ, Wyllie DH, et al. Dynamic 

linkage of COVID-19 test results between Public Health England’s Second Generation 
Surveillance System and UK Biobank. Microbial Genomics. 2020;6(7):mgen000397. 

2. Atkins JL, Masoli JAH, Delgado J, Pilling LC, Kuo CL, Kuchel GA, et al. Preexisting 
Comorbidities Predicting COVID-19 and Mortality in the UK Biobank Community Cohort. J 
Gerontol A Biol Sci Med Sci. 2020;75(11):2224-30. 

3. Aung N, Khanji MY, Munroe PB, Petersen SE. Causal Inference for Genetic Obesity, 
Cardiometabolic Profile and COVID-19 Susceptibility: A Mendelian Randomization Study. Front 
Genet. 2020;11:586308. 

4. Batty GD, Deary IJ, Luciano M, Altschul DM, Kivimaki M, Gale CR. Psychosocial factors 
and hospitalisations for COVID-19: Prospective cohort study based on a community sample. Brain 
Behav Immun. 2020;89:569-78. 

5. Chadeau-Hyam M, Bodinier B, Elliott J, Whitaker MD, Tzoulaki I, Vermeulen R, et al. 
Risk factors for positive and negative COVID-19 tests: a cautious and in-depth analysis of UK 
biobank data. Int J Epidemiol. 2020;49(5):1454-67. 

6. Chudasama YV, Gillies CL, Appiah K, Zaccardi F, Razieh C, Davies MJ, et al. 
Multimorbidity and SARS-CoV-2 infection in UK Biobank. Diabetes Metab Syndr. 
2020;14(5):775-6. 

7. Chudasama YV, Zaccardi F, Khunti K. Response to letter to the editor by Abhipsha Sur 
Roy and Amol Joshi regarding the article: 'Multimorbidity and SARS-CoV-2 infection in UK 
Biobank' (Chudasama et al.). Diabetes Metab Syndr. 2020;14(5):1281. 

8. Curtis D. Variants in ACE2 and TMPRSS2 Genes Are Not Major Determinants of 
COVID-19 Severity in UK Biobank Subjects. Hum Hered. 2020;85(2):66-8. 

9. Denaxas S, Shah AD, Mateen BA, Kuan V, Quint JK, Fitzpatrick N, et al. A semi-
supervised approach for rapidly creating clinical biomarker phenotypes in the UK Biobank using 
different primary care EHR and clinical terminology systems. JAMIA Open. 2020;3(4):545-56. 

10. Dubey S, Ramakrishnan V, Naveen P, Dubey A. Rapidly progressive dementia in the 
COVID‐19 era. Alzheimer's & Dementia. 2020;16(S5):e047578. 

11. Grant WB, McDonnell SL. Letter in response to the article: Vitamin D concentrations and 
COVID-19 infection in UK biobank (Hastie et al.). Diabetes Metab Syndr. 2020;14(5):893-4. 

12. Griffith GJ, Morris TT, Tudball MJ, Herbert A, Mancano G, Pike L, et al. Collider bias 
undermines our understanding of COVID-19 disease risk and severity. Nat Commun. 
2020;11(1):5749. 

13. Hamer M, Gale CR, Batty GD. Diabetes, glycaemic control, and risk of COVID-19 
hospitalisation: Population-based, prospective cohort study. Metabolism. 2020;112:154344. 

14. Hamer M, Kivimaki M, Gale CR, Batty GD. Lifestyle risk factors, inflammatory 
mechanisms, and COVID-19 hospitalization: A community-based cohort study of 387,109 adults in 
UK. Brain Behav Immun. 2020;87:184-7. 
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15. Hastie CE, Mackay DF, Ho F, Celis-Morales CA, Katikireddi SV, Niedzwiedz CL, et al. 
Vitamin D concentrations and COVID-19 infection in UK Biobank. Diabetes Metab Syndr. 
2020;14(4):561-5. 

16. Hastie CE, Mackay DF, Ho F, Celis-Morales CA, Katikireddi SV, Niedzwiedz CL, et al. 
Corrigendum to "Vitamin D concentrations and COVID-19 infection in UK Biobank" [Diabetes 
Metabol Syndr: Clin Res Rev 2020 14 (4) 561-5]. Diabetes Metab Syndr. 2020;14(5):1315-6. 

17. Ho FK, Celis-Morales CA, Gray SR, Katikireddi SV, Niedzwiedz CL, Hastie C, et al. 
Modifiable and non-modifiable risk factors for COVID-19, and comparison to risk factors for 
influenza and pneumonia: results from a UK Biobank prospective cohort study. BMJ Open. 
2020;10(11):e040402. 

18. Ho FK, Petermann-Rocha F, Gray SR, Jani BD, Katikireddi SV, Niedzwiedz CL, et al. Is 
older age associated with COVID-19 mortality in the absence of other risk factors? General 
population cohort study of 470,034 participants. PLoS One. 2020;15(11):e0241824. 

19. Kasparian K, Graykowski D, Cudaback E. Commentary: APOE e4 Genotype Predicts 
Severe COVID-19 in the UK Biobank Community Cohort. Front Immunol. 2020;11:1939. 

20. Khanji MY, Aung N, Chahal CAA, Petersen SE. COVID-19 and the UK Biobank-
Opportunities and Challenges for Research and Collaboration With Other Large Population 
Studies. Front Cardiovasc Med. 2020;7:156. 

21. Kolin DA, Kulm S, Christos PJ, Elemento O. Clinical, regional, and genetic characteristics 
of Covid-19 patients from UK Biobank. PLoS One. 2020;15(11):e0241264. 

22. Kuo CL, Melzer D. Response to Comment on "ApoE e4e4 Genotype and Mortality With 
COVID-19 in UK Biobank" by Kuo et al. J Gerontol A Biol Sci Med Sci. 2020;75(11):2235-6. 

23. Kuo CL, Pilling LC, Atkins JL, Masoli JAH, Delgado J, Kuchel GA, et al. ApoE e4e4 
Genotype and Mortality With COVID-19 in UK Biobank. J Gerontol A Biol Sci Med Sci. 
2020;75(9):1801-3. 

24. Kuo CL, Pilling LC, Atkins JL, Masoli JAH, Delgado J, Kuchel GA, et al. APOE e4 
Genotype Predicts Severe COVID-19 in the UK Biobank Community Cohort. J Gerontol A Biol 
Sci Med Sci. 2020;75(11):2231-2. 

25. Larvin H, Wilmott S, Wu J, Kang J. The Impact of Periodontal Disease on Hospital 
Admission and Mortality During COVID-19 Pandemic. Front Med (Lausanne). 2020;7:604980. 

26. Lassale C, Gaye B, Hamer M, Gale CR, Batty GD. Ethnic disparities in hospitalisation for 
COVID-19 in England: The role of socioeconomic factors, mental health, and inflammatory and 
pro-inflammatory factors in a community-based cohort study. Brain Behav Immun. 2020;88:44-9. 

27. McQueenie R, Foster HME, Jani BD, Katikireddi SV, Sattar N, Pell JP, et al. 
Multimorbidity, polypharmacy, and COVID-19 infection within the UK Biobank cohort. PLoS 
One. 2020;15(8):e0238091. 

28. Mulholland RH, Sinha IP. Ethnicity and COVID-19 infection: are the pieces of the puzzle 
falling into place? BMC Med. 2020;18(1):206. 

29. 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. Occup Environ Med. 2020;78(5):307-14. 
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30. Niedzwiedz CL, O'Donnell CA, Jani BD, Demou E, Ho FK, Celis-Morales C, et al. Ethnic 
and socioeconomic differences in SARS-CoV-2 infection: prospective cohort study using UK 
Biobank. BMC Med. 2020;18(1):160. 

31. Nikogosov DA, Shevlyakov AD, Baranova AV. Comment on "ApoE e4e4 Genotype and 
Mortality With COVID-19 in UK Biobank" by Kuo et al. J Gerontol A Biol Sci Med Sci. 
2020;75(11):2233-4. 

32. 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(1):114. 

33. Petermann-Rocha F, Hanlon P, Gray SR, Welsh P, Gill JMR, Foster H, et al. Comparison 
of two different frailty measurements and risk of hospitalisation or death from COVID-19: findings 
from UK Biobank. BMC Med. 2020;18(1):355. 

34. Raisi-Estabragh Z, McCracken C, Ardissino M, Bethell MS, Cooper J, Cooper C, et al. 
Renin-Angiotensin-Aldosterone System Blockers Are Not Associated With Coronavirus Disease 
2019 (COVID-19) Hospitalization: Study of 1,439 UK Biobank Cases. Front Cardiovasc Med. 
2020;7:138. 

35. Raisi-Estabragh Z, McCracken C, Bethell MS, Cooper J, Cooper C, Caulfield MJ, et al. 
Greater risk of severe COVID-19 in Black, Asian and Minority Ethnic populations is not explained 
by cardiometabolic, socioeconomic or behavioural factors, or by 25(OH)-vitamin D status: study of 
1326 cases from the UK Biobank. J Public Health (Oxf). 2020;42(3):451-60. 

36. Razieh C, Zaccardi F, Davies MJ, Khunti K, Yates T. Body mass index and the risk of 
COVID-19 across ethnic groups: Analysis of UK Biobank. Diabetes Obes Metab. 
2020;22(10):1953-4. 

37. Roy AS, Matson M, Herlekar R. Response to 'Vitamin D concentrations and COVID-19 
infection in UK Biobank'. Diabetes Metab Syndr. 2020;14(5):777. 

38. Sattar N, Ho FK, Gill JM, Ghouri N, Gray SR, Celis-Morales CA, et al. BMI and future 
risk for COVID-19 infection and death across sex, age and ethnicity: Preliminary findings from UK 
biobank. Diabetes Metab Syndr. 2020;14(5):1149-51. 

39. Sur Roy A, Joshi A. Response to 'Multimorbidity and SARS-CoV-2 infection in UK 
biobank'. Diabetes Metab Syndr. 2020;14(5):969. 

40. Toh C, Brody JP. Evaluation of a genetic risk score for severity of COVID-19 using human 
chromosomal-scale length variation. Hum Genomics. 2020;14(1):36. 

41. van der Meer D, Pinzon-Espinosa J, Lin BD, Tijdink JK, Vinkers CH, Guloksuz S, et al. 
Associations between psychiatric disorders, COVID-19 testing probability and COVID-19 testing 
results: findings from a population-based study. BJPsych Open. 2020;6(5):e87. 

42. Woolford SJ, D'Angelo S, Curtis EM, Parsons CM, Ward KA, Dennison EM, et al. 
COVID-19 and associations with frailty and multimorbidity: a prospective analysis of UK Biobank 
participants. Aging Clin Exp Res. 2020;32(9):1897-905. 

43. Yanai H. Metabolic Syndrome and COVID-19. Cardiol Res. 2020;11(6):360-5. 

44. Yang H, Chen W, Hu Y, Chen Y, Zeng Y, Sun Y, et al. Pre-pandemic psychiatric disorders 
and risk of COVID-19: a UK Biobank cohort analysis. Lancet Healthy Longev. 2020;1(2):e69-e79. 

45. Yates T, Razieh C, Zaccardi F, Davies MJ, Khunti K. Obesity and risk of COVID-19: 
analysis of UK biobank. Prim Care Diabetes. 2020;14(5):566-7. 
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46. Zhang X, Li X, Sun Z, He Y, Xu W, Campbell H, et al. Physical activity and COVID-19: 
an observational and Mendelian randomisation study. J Glob Health. 2020;10(2):020514. 

47. Zhu Z, Hasegawa K, Ma B, Fujiogi M, Camargo CA, Jr., Liang L. Association of obesity 
and its genetic predisposition with the risk of severe COVID-19: Analysis of population-based 
cohort data. Metabolism. 2020;112:154345. 

48. Abdallah CG. Brain Networks Associated With COVID-19 Risk: Data From 3662 
Participants. Chronic Stress (Thousand Oaks). 2021;5:24705470211066770. 

49. Amin HA, Drenos F. No evidence that vitamin D is able to prevent or affect the severity of 
COVID-19 in individuals with European ancestry: a Mendelian randomisation study of open data. 
BMJ Nutr Prev Health. 2021;4(1):42-8. 

50. Anderson JJ, Ho FK, Niedzwiedz CL, Katikireddi SV, Celis-Morales C, Iliodromiti S, et al. 
Remote history of VTE is associated with severe COVID-19 in middle and older age: UK Biobank 
cohort study. J Thromb Haemost. 2021;19(10):2533-8. 

51. Batty GD, Deary IJ, Gale CR. Pre-pandemic cognitive function and COVID-19 mortality: 
prospective cohort study. Eur J Epidemiol. 2021;36(5):559-64. 

52. Butler-Laporte G, Nakanishi T, Mooser V, Morrison DR, Abdullah T, Adeleye O, et al. 
Vitamin D and COVID-19 susceptibility and severity in the COVID-19 Host Genetics Initiative: A 
Mendelian randomization study. PLoS Med. 2021;18(6):e1003605. 

53. Chen HH, Shaw DM, Petty LE, Graff M, Bohlender RJ, Polikowsky HG, et al. Host 
genetic effects in pneumonia. Am J Hum Genet. 2021;108(1):194-201. 

54. Christensen RAG, Arneja J, St Cyr K, Sturrock SL, Brooks JD. The association of 
estimated cardiorespiratory fitness with COVID-19 incidence and mortality: A cohort study. PLoS 
One. 2021;16(5):e0250508. 

55. Christensen RAG, Sturrock SL, Arneja J, Brooks JD. Measures of Adiposity and Risk of 
Testing Positive for SARS-CoV-2 in the UK Biobank Study. J Obes. 2021;2021:8837319. 

56. Chudasama YV, Zaccardi F, Gillies CL, Razieh C, Yates T, Kloecker DE, et al. Patterns of 
multimorbidity and risk of severe SARS-CoV-2 infection: an observational study in the U.K. BMC 
Infect Dis. 2021;21(1):908. 

57. Clark S, Lomax N, Morris M, Pontin F, Birkin M. Clustering Accelerometer Activity 
Patterns from the UK Biobank Cohort. Sensors (Basel). 2021;21(24):8220. 

58. Clark S, Morris M, Lomax N, Birkin M. Can a data driven obesity classification system 
identify those at risk of severe COVID-19 in the UK Biobank cohort study? Int J Obes (Lond). 
2021;45(10):2281-5. 

59. Dabbah MA, Reed AB, Booth ATC, Yassaee A, Despotovic A, Klasmer B, et al. Machine 
learning approach to dynamic risk modeling of mortality in COVID-19: a UK Biobank study. Sci 
Rep. 2021;11(1):16936. 

60. Dai XJ, Tan L, Ren L, Shao Y, Tao W, Wang Y. COVID-19 Risk Appears to Vary Across 
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61. Darling AL, Ahmadi KR, Ward KA, Harvey NC, Alves AC, Dunn-Walters DK, et al. 
Vitamin D concentration, body mass index, ethnicity and SARS-CoV-2/COVID-19: initial analysis 
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  Figure S1: UK Biobank SARS-CoV-2 Serology Study 
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Figure S2: UK Biobank Coronavirus Self-Test Antibody Study 

 

 

 

 

 

 

 

 

 

 

 

 

*: the inclusion criteria here: (1) participants have not taken part in the 50,000-participant phase 1 study, (2) participants were willing to be contacted by UK 

Biobank.  
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