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Evidence to date has focused on assessing the individual prev-
alence and impact of comorbidities in patients with coronavirus
disease (COVID-19) [1]. We aimed to investigate the pattern of the
most prevalent combinations of multimorbidity (i.e. presence of
two or more pre-existing chronic diseases) in those infected with
SARS-CoV-2.

UK Biobank (https://www.ukbiobank.ac.uk/) is a large pro-
spective cohort of middle-aged adults. Assessments were con-
ducted between 2006 and 2010. Self-reported medical information
based on physician diagnosis was included to determine long-term
cardiovascular, non-cardiovascular, or mental health conditions.
Three sources were used to select conditions; first: the Quality and
Outcomes Framework reports the most common diseases in the UK
[2]; second: a large UK based study containing 40 recommended
disorders [3]; third: a systematic review on multimorbidity indices
including 17 conditions [4]. Based on these we selected 36 chronic
conditions (supplementary). The ten most prevalent co-occurring
chronic conditions from these 36 (threshold �5 participants) are
presented. SARS-CoV-2 test results from Public Health England
were linked to UK Biobank database [5]. Data was available be-
tween March 16 and May 03, 2020. Descriptive analyses were
performed.
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From 502,543 UK Biobank participants, 3002 have been tested
for SARS-CoV-2 infection in England, of which 1073 (36%) tested
positive; median age was 70 (interquartile range 59e76) years, 54%
weremales, 85%werewhite, 5% South Asian, 6% black, and 4% other
ethnicity.

At baseline, 31% (n ¼ 329) had multimorbidity (two or more
pre-existing chronic conditions). The most prevalent combina-
tions of multimorbidity were predominantly clustered around
cardiometabolic conditions: diabetes and hypertension (78% of
participants with diabetes had hypertension), angina and hyper-
tension (72% of participants with angina), stroke and hypertension
(69% of participants with stroke), myocardial infarction (MI) and
hypertension (66% of participants with MI), depression and hy-
pertension (45% of participants with depression), MI and angina
(45% of participants with MI). Within non-cardiovascular diseases,
common combinations included irritable bowel syndrome (IBS)
and asthma (27% of participants with IBS), migraine and asthma,
and mental-ill health (particularly depression) in combination
with cardiometabolic conditions, Fig. 1.

A limitation of this analysis is that data on pre-existing chronic
diseases was collected at baseline, and participants may have since
developed other chronic conditions; and possible selection bias.
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Fig. 1. The most common co-occurring chronic diseases at baseline assessment of UK Biobank participants with multimorbidity and tested positive for SARS-CoV-2 infection
(n ¼ 329), between March 16 and May 03, 2020.
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However, these results are important as they provide better un-
derstanding of the number and type of chronic disease combina-
tions most commonly found in those testing positive for SARS-CoV-
2 infection. As more data emerges on those with multimorbidity, it
is crucial to clarify the burden of severity and mortality in people
with COVID-19.
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