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Abstract 1 

Background: COVID-19 has disproportionately impacted UK ethnic minority populations. 2 

Our aim was to quantify ethnic differences in SARS-CoV-2 infection and COVID-19 outcomes 3 

during the first and second waves of the coronavirus pandemic in England. 4 

 5 

Methods: An observational cohort study using the OpenSAFELY platform. Multivariable Cox 6 

regression adjusted for socio-demographic, clinical and household factors examined ethnic 7 

differences in being tested and testing positive for SARS-CoV-2 and COVID-19-related 8 

hospitalisations, intensive care unit (ICU) admissions, and mortality between February and 9 

August 2020 (wave 1) and September and December 2020 (wave 2). 10 

    11 

Findings: Of 17,288,532 adults, 63% were White, 5.9% south Asian, 2% Black, 1.8% other, 12 

1% mixed, and 26.3% unknown. In wave 1, likelihood of testing did not differ markedly by 13 

ethnicity; however, risk of testing positive was doubled in south Asian groups (HR 1.99, 14 

95%CI 1.94-2.04) and 1.69 times higher in Black groups (1.62-1.77). Compared to White 15 

groups, south Asian groups were at elevated risk of COVID-19-related hospitalisation (1.48, 16 

1.41-1.55), ICU admission (2.18, 1.92-1.48), and mortality (1.26, 1.15-1.37). Similarly, Black 17 

groups were also at elevated risk of COVID-19-related hospitalisation (1.78, 1.67-1.90), ICU 18 

admission (HR 3.12, 2.65-1.90), and COVID-19 mortality (1.51, 1.33-1.71) compared to 19 

White groups. In wave 2, relative risks of hospitalisation, ICU admission, and death 20 

increased for south Asian groups and attenuated for Black groups relative to White. 21 

Disaggregation into 16 group ethnicity revealed important heterogeneity. 22 

 23 

Interpretation: Ethnic minority populations in England have excess risks of testing positive 24 

for SARS-CoV-2 and COVID-19 outcomes even after accounting for differences in socio-25 

demographic, clinical, and household characteristics. Causes are likely to be multifactorial. 26 

Delineating exact mechanisms is crucial. Tackling ethnic inequalities will require action 27 

across many fronts including reducing structural inequalities, addressing barriers to 28 

equitable care, and improving uptake of testing and vaccination.  29 

 30 

Funding: Medical Research Council (MR/V015737/1) 31 

Keywords: Coronavirus; COVID-19; SARS-CoV-2; ethnicity; UK; England; inequalities; primary 32 

care; ICU; mortality 33 

 34 

 35 

  36 
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Research in context 1 

Evidence before this study 2 

We searched PubMed for population-based studies examining the association between 3 

ethnicity and COVID-19; keywords included (ethnic* OR race) AND (COVID OR coronavirus 4 

OR SARS-CoV-2) AND (UK or England) AND (risk OR rate OR odds)”. Results were filtered to 5 

those conducted on humans, published from 2019 onwards with abstracts available. We 6 

identified six studies examining ethnic differences in the COVID-19 infection and outcomes 7 

in population-based samples. Five studies from the UK Biobank reported increased risk of 8 

COVID-19 infection and hospitalization in Black and south Asian groups. As the UK Biobank 9 

cohort is known to be healthier, less deprived and less ethnically diverse than the UK 10 

population, findings are not wholly generalizable to the wider UK population. Our previous 11 

study in the OpenSAFELY platform, reported increased risk of COVID-19 mortality in ethnic 12 

minority groups, but did not examine the role of household size or examine ethnic 13 

differences in COVID-19 infection and outcomes earlier in the care pathway.  14 

 15 

Added value of this study 16 

This is the largest study in the UK to examine ethnic inequalities in testing positive for SARS-17 

CoV-2 and COVID-19 related outcomes in a cohort covering 40% of the population in 18 

England. Additionally, it is the only population representative study to date which accounts 19 

for household size in addition to socio-demographic characteristics and clinical co-20 

morbidities. Examining ethnicity according to both high-level and detailed ethnic groupings, 21 

we highlight important ethnic differences in risks of testing positive for SARS-CoV-2, COVID-22 

19 related hospital and ICU admissions and COVID-19 related mortality. We show that 23 

multiple factors contribute to ethnic inequalities in COVID-19 and the importance of these 24 

factors varies by ethnic group. Compared to wave 1, wave 2 risks of COVID-19 25 

hospitalisation and death were magnified for south Asian groups and reduced in all other 26 

ethnic minority groups. 27 

 28 

Implications of all the available evidence 29 

The risks of COVID-19 infection and severe outcomes are disproportionately increased 30 

amongst ethnic minority groups, both in the UK and internationally. Reducing ethnic 31 

inequalities in COVID-19 risks requires action on social determinants including addressing 32 

disadvantage and discrimination, reducing risk of infection and transmission, improving 33 

quality of and access to quality clinical care and improving management of pre-existing 34 

clinical conditions. The appropriate balance of these actions needs tailoring for different 35 

ethnic groups.   36 

  37 
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Background 1 

The risks of SARS-CoV-2 infection and COVID-19 disease have been reported to be 2 

disproportionately increased amongst ethnic minority groups, both in the UK and 3 

internationally.1–6 It is hypothesized that ethnic differences are driven by factors such as 4 

living in deprived areas, working in high-exposure or frontline occupations, living in large, 5 

multigenerational households, higher burden of underlying conditions, experiences of 6 

discrimination, and access to health or community services.7–10 7 

 8 

In the UK, collection of ethnicity data is considered essential for identifying and reducing 9 

ethnic inequalities.11,12 Though there is no single universally accepted definition of ethnicity, 10 

it serves as an important social construct and surrogate marker for shared exposures or risks 11 

for people with similar social, biological, and cultural characteristics.13–15  12 

 13 

To date, many COVID-19 studies have reported findings according to high-level ethnic 14 

groupings, such as, white, south Asian, and black, rather than considering disaggregated 15 

ethnic groupings. Furthermore, most evidence has been derived from populations with 16 

severe disease requiring hospitalisation, making it difficult to extrapolate findings to the 17 

general population.16–21 Finally, while previous studies have accounted for health status, 18 

socio-economic deprivation, or household composition none yet have considered these 19 

factors in conjunction.22,23   20 

 21 

The aim of this study was to estimate the effect of ethnicity on being tested and testing 22 

positive for SARS-CoV-2, and COVID-19 related hospitalisation, ICU admission and mortality, 23 

recognizing the potential role of socio-demographic, clinical, and household related factors.  24 

Methods 25 

Study design and population 26 

We conducted a population-based, observational cohort study using the OpenSAFELY  27 

platform, for which NHS England is the data controller.24 OpenSAFELY holds electronic 28 

health records data for 24 million people registered with primary care practices using TPP 29 

software, representing approximately 40% of the English population.29   30 

 31 

Individuals-level primary care data were linked to SARS-CoV-2 testing data from the Second 32 

Generation Surveillance System (SGSS), COVID-19 related hospital admissions from the 33 

secondary uses service (SUS), COVID-19 related ICU admissions from the Intensive Care 34 

National Audit & Research Centre (ICNARC)25, and mortality data from the Office for 35 

National Statistics (ONS). The study population comprised adults aged 18 older, registered 36 

with a primary care practice on 1 February 2020. The study period ranged from 1 February 37 
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2020 to 3 August 2020 for wave 1 and from 1 September 2020 to 31 December 2020 for 1 

wave 2. A minimum of twelve months of continuous registration prior to the start date of 2 

each wave was required for inclusion, to ensure that baseline factors were adequately 3 

captured. Individuals residing in care homes were excluded from the main analyses as we 4 

hypothesized that the role of socio-demographic, clinical, and household characteristics 5 

would be systematically different for care home residents than for the general population. 6 

 7 

Study variables  8 

The primary exposure was self-reported ethnicity as captured on the primary care record, 9 

collapsed into the five high-level and 16 detailed census categories of white (White British, 10 

Irish, other white), south Asian (Indian, Pakistani, Bangladeshi, other south Asian), black 11 

(African, Caribbean, other black), other (Chinese, all other), and mixed (white and Asian, 12 

white and African, white and Caribbean, other mixed), and unknown. Comparisons were 13 

reported for the five high-level ethnic groups with the white group as reference, and for the 14 

16 disaggregated groups, with the white British group as the reference. 15 

 16 

Outcomes of interest included receiving a PCR test or testing positive for SARS-CoV-2 and 17 

COVID-19 related hospital admission, ICU admissions, and mortality, the latter defined as 18 

the presence of ICD-10 codes U07.1 (confirmed COVID-19) and U07.2 (suspected COVID-19) 19 

anywhere on the death certificate. Testing outcomes were obtained from the UK’s Pillar 1 20 

(NHS and Public Health England laboratories) and Pillar 2 (commercial partners) testing 21 

strategies and included results from PCR swab tests used to identify symptomatic 22 

individuals.26,27  23 

 24 

Demographic characteristics included age, sex, deprivation, household size (number of 25 

people living in a household, categorised as 1-2 people; 3-5 people; 6-10 people; 11 or more 26 

people), number of primary care consultations in the 12 months prior, and geographic 27 

region, defined by the sustainability and transformation partnership (STP, a National Health 28 

Service administrative area). Deprivation was defined using quintiles of the Index of Multiple 29 

Deprivation (IMD), an area level composite measure of seven domains including income; 30 

employment, education, skills and training, health and disability; crime; barriers to housing 31 

services and living environment.28 Household size was determined using the number of 32 

individuals (of all ages) in OpenSAFELY residing at the same address on 1 February 2020.  33 

 34 

Clinical covariates were identified using the Read clinical classification system29 and included 35 

body mass index (BMI), glycated haemoglobin (HbA1c), and blood pressure (BP). BMI in 36 

kg/m2 was grouped into six categories using the World Health Organisation classification 37 

with adjustments for south Asian ethnicity: underweight (<18 kg/m2), normal 18.5– 24 (23.5 38 

if south Asian), overweight 25-30 kg/m2 (23.6-27.5); obese I 30-34.9 (27.5-32.4); obese II 35-39 

39.9 (32.5-37.4); obese III 40+ (37.5+). HbA1c was grouped into five categories: <6.5%, 6.5-40 
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7.4%, 7.5-7.9%, 8-8.9%, >=9%. BP was grouped into four categories of normal (<120/80), 1 

elevated (120-130/80), high stage I (131-140/80-90), and high stage II (>140/90). Smoking 2 

status was grouped into current, former and never smokers. Those with missing smoking 3 

status were grouped as never smokers. Those with missing BMI, HbA1c and BP were 4 

grouped into a separate category of ‘unknown’. 5 

 6 

Clinical comorbidities were considered present at baseline if recorded any time prior to 1 7 

February 2020 for wave 1 or 1 September 2020 for wave 2. These included: hypertension, 8 

asthma, chronic respiratory disease, chronic heart disease, type 1 and type 2 diabetes 9 

mellitus, cancer, chronic liver disease, stroke, dementia, other chronic neurological diseases, 10 

chronic kidney disease (CKD, defined as eGFR<60 ml/min/1.73m²), end stage renal failure, 11 

common autoimmune diseases (rheumatoid arthritis, systemic lupus erythematosus, or 12 

psoriasis), and immunosuppression (HIV, sickle cell disease, organ transplant, asplenia). All 13 

codelists are available for review and re-use.30 14 

 15 

Statistical Analysis 16 

Socio-demographic and clinical characteristics at baseline were summarised using 17 

descriptive statistics, stratified by ethnic group. Follow-up began on 1 February 2020 for 18 

wave 1 and 1 September 2020 for wave 2 and ended at the earliest of experiencing the 19 

outcome of interest, death, de-registration from a primary care practice, or the censoring 20 

date for the dataset capturing the outcome of interest (between July 30 and August 3, 2020 21 

for wave 1 and December 31, 2020 for wave 2). 22 

 23 

Multivariable Cox proportional hazards regression was used to estimate ethnic differences 24 

in the cause-specific hazard of each outcome in the whole denominator population.31 All 25 

analyses were adjusted for age (using restricted cubic splines), sex, deprivation quintile, 26 

diagnosed co-morbidities, BMI, HbA1c, blood pressure, number of primary care 27 

consultations in the preceding 12 months, household size. To investigate the extent to 28 

which age-sex adjusted ethnic differences could further be explained by deprivation, co-29 

morbidities, and household size, we sequentially adjusted for age and sex in the first model, 30 

adding deprivation in the second, co-morbidities, clinical factors and GP consultations in the 31 

third, and household size in the fourth. All models were stratified by STP to account for 32 

clustering by geographical region. All analyses we conducted separately for wave 1 and 33 

wave 2.  34 

  35 

Secondary and Sensitivity Analyses 36 

First, we estimated ethnic differences in the risk of non-COVID-19 death (defined as any 37 

death without a COVID-19 diagnosis code anywhere on the death certificate). Second, we 38 

used logistic regression adjusting for all covariates to examine ethnic differences in the odds 39 

of testing positive amongst those tested for SARS-CoV-2. Third, we estimated ethnic 40 



6 

 

differences in all outcomes for care home residents, adjusting for all covariates except for 1 

household size.  Sensitivity analyses included using multiple imputation to account for 2 

missing ethnicity data, examining ethnic differences in the risk of death where COVID-19 3 

was the underlying cause (rather than any cause) and exploring the impact of regional 4 

variation on ethnic differences in all outcomes. Proportional hazards assumptions were 5 

assessed by testing for a zero slope in the scaled Schoenfeld residuals and graphical 6 

inspection of Kaplan-Meier plots.  7 

 8 

Data management was performed using Python 3.8 and SQL, and analysis was carried out 9 

using Stata 16. 10 

 11 

Role of the funding source 12 

The funders of the study had no role in study design, data collection, data analysis, data 13 

interpretation, or writing of the report. CTR and CEM had full access to all of the data and 14 

the corresponding author had final responsibility for the decision to submit for publication. 15 

Results 16 

From a total of 23,600,617 individuals in OpenSAFELY on 1 February 2020, 17,288,532 adults 17 

aged 18 or over were included in the study (Figure 1).  The ethnic breakdown of the study 18 

population was 63% White, 5.9% south Asian, 2% Black, 1.8% other, 1% mixed, and 26.3% 19 

unknown.  Compared with the White population, ethnic minority groups were, on average, 20 

ten years younger and over-represented in deprived neighbourhoods, large households, and 21 

diabetic populations (Table 1, S1).  22 

 23 

Ethnic differences in being tested and testing positive for SARS-CoV-2  24 

Between 1 Feb 2020 and 3 Aug 2020, 7% of the study population received a test for SARS-25 

CoV-2 infection (n=1,216,801), and 0.4% tested positive (n=71,246) (Table 2). The ethnic 26 

breakdown of individuals receiving a test was similar to that of the general population, 27 

though test recipients were slightly older with more co-morbid chronic conditions than the 28 

general population (Table S2). After accounting for all measured explanatory variables, 29 

south Asian, Black, and mixed groups were more likely to be tested and test positive (south 30 

Asian HR 1.99, 95% CI 1.94-2.04; Black HR 1.69, 95% CI 1.62-1.77; mixed HR 1.49, 95% CI 31 

1.39-1.59; Figure 2). Patterns across the 16 categories of ethnicity were similar, except for 32 

the Chinese group, for whom risks of being tested and testing positive were lower than for 33 

White groups. When restricted to the population ever receiving a test, ethnic patterning 34 

remained unchanged except for the Chinese group, who had equivalent risk of testing 35 

positive (OR 1.13, 95%CI 0.95-1.34; Figure S1). 36 

 37 

Ethnic differences in COVID-19 related hospitalisation, ICU admissions and mortality  38 
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Between 1 Feb 2020 and 3 Aug 2020, 0.2% of the study population were admitted to 1 

hospital for COVID-19 (n=32,473), <0.1% were admitted to ICU for COVID-19 (n=3,096), and 2 

0.1% had a COVID-19-related death (n=11,649) (Table 2). After accounting for all measured 3 

explanatory factors, risk of hospitalisation was increased in all ethnic minority groups 4 

relative to White (south Asian HR 1.48, 95% CI 1.41-1.55; Black HR 1.78, 95% CI 1.67-1.90; 5 

mixed HR 1.63, 95% CI 1.45-1.83; other HR 1.54, 95%CI 1.41-1.69; Figure 3). Risk ICU 6 

admission was increased 2 to 5 fold in ethnic minority groups relative to White (south Asian 7 

HR 2.18, 95% CI 1.92-2.48; Black HR 3.12, 95% CI 2.65-3.67; mixed HR 2.96, 95% CI 2.26-8 

3.87; other HR 3.18, 95%CI 2.58-3.93; Figure 3). Risk of COVID-19 death was increased by 9 

22-51% in ethnic minority groups relative to white (south Asian HR 1.26, 95% CI 1.15-1.37; 10 

Black HR 1.51, 95% CI 1.31-1.71; mixed HR 1.41, 95% CI 1.11-1.81; other HR, 1.22, 95% CI 11 

1.00-1.48) (Figure 4). 12 

 13 

Role of deprivation, clinical characteristics and household size 14 

After accounting for age and sex, further adjustment had little impact on likelihood of being 15 

tested for COVID-19. In south Asian groups, adjustment for clinical characteristics led to the 16 

largest reduction in the hazard ratios in testing positive for SARS-CoV-2, hospitalisation and 17 

ICU admission, while adjustment for deprivation and household size made equivalent 18 

reductions in the hazard ratio for COVID-19 mortality. In all other ethnic minority groups, 19 

adjustment for social deprivation led to the largest reduction in the hazard ratio for all 20 

outcomes after accounting for age and sex (Table 2, S5).  21 

 22 

Ethnic differences in wave 2 vs. wave 1 23 

Between September 1 and December 31, 2020, 15% of the study population received a test 24 

(n=2,647,756), 2.9% tested positive (n=506,773), 0.1% were admitted to hospital for COVID-25 

19 (n=18,885), and <0.1% had a COVID-19 related ICU admission (n=3,351) or COVID-19 26 

related death (n=7,366). In contrast to the wave 1, all ethnic minority groups were less likely 27 

to be tested than White groups (Figure 2). South Asian groups remained at higher risk of 28 

testing positive (HR 1.32, 95%CI 1.31-1.33), with relative risks of COVID-19 related 29 

hospitalization, ICU admission and mortality greater in magnitude in wave 2 compared to 30 

wave 1 (hospitalization HR 1.89, 95%CI 1.79-2.00, ICU HR 2.68, 95%CI 2.39-3.01, mortality 31 

HR 1.87, 95%CI 1.68-2.07; Figure 2, 3, 4). In contrast to wave 1, Black groups were less likely 32 

than White groups to test positive (HR 0.85, 95%CI 0.84-0.87), though risk of testing positive 33 

remained elevated amongst those ever tested (HR 1.03, 95%CI 1.02-1.06; Figure 2, S1). Risks 34 

of hospitalization and ICU admission remained higher for Black groups compared to White in 35 

wave 2, though attenuated in magnitude compared to wave 1 (hospitalisation HR 1.23, 36 

95%CI 1.11-1.37; ICU HR 1.67, 95%CI 1.37-2.05; Figure 3). Risk of COVID-19 death was 37 

attenuated for Black groups compared to white (HR 0.92, 95%CI 0.73-1.16; Figure 4).  38 

 39 

Secondary and sensitivity analyses 40 
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A total of 71,920 non-COVID related deaths occurred over wave 1. The risk of non-COVID-1 

related death was 15-32% lower in all non-White ethnic groups compared with White 2 

groups (south Asian HR 0.85, 95%CI 0.81-0.90; Black HR 0.85, 95%CI 0.78-0.92; mixed HR 3 

0.81, 95%CI 0.70-0.93; other HR 0.68, 95%CI 0.61-0.77; Table S3). In wave 2, risk of non-4 

COVID death remained lower for south Asian, Black, and other groups compared to White 5 

groups (Table S5). 6 

In wave 1, amongst the 78,124 care home residents, 59% individuals were tested for SARS-7 

CoV-2, 8% tested positive, 3% were admitted to hospital and 5% died from COVID-19. While 8 

ethnic differences in being tested for or testing positive for COVID-19 were apparent, people 9 

of Black and other ethnicity were more likely to die from COVID-19 than people of White 10 

ethnicity (Black HR 1.43, 95%CI 1.02-2.00; other HR 1.73, 95%CI 1.19-2.50). In wave 2, no 11 

ethnic differences among care home populations were evident (Figure S2). Due to small 12 

numbers, we were unable to explore ethnic differences in ICU admissions or differences 13 

according to ethnicity in 16 categories among care home residents. 14 

 15 

Using multiple imputation to account for unknown ethnicity did not materially change any 16 

of the associations observed in the complete case analysis (Figure S6), nor did restricting the 17 

definition of COVID-19 death to underlying cause only (Figure S7) or removing adjustment 18 

for STP region (Figure S8). We detected no evidence of deviations from the proportional-19 

hazards assumption (Table S7).  20 

Discussion 21 

Summary 22 

In a population-based cohort study of 17 million adults in England we found that, while 23 

ethnic differences in testing were small, ethnic minority groups were at increased risk of 24 

testing positive for SARS-CoV-2 and COVID-19 related hospitalisation, ICU admission, and 25 

death. Disaggregation into detailed ethnic categories revealed important within-group 26 

heterogeneity, emphasizing the importance of disaggregated reporting wherever possible. 27 

In wave 2, ethnic minority groups were less likely to be tested than White groups, and risks 28 

of severe COVID-19 outcomes increased for south Asian groups whilst attenuated in all 29 

other ethnic groups compared to wave 1.  30 

 31 

Strengths and limitations 32 

In the largest UK-based study to date, we captured high quality clinical data across a range 33 

of healthcare settings and linked individual-level COVID-19 datasets which enabled us to 34 

generate timely insights into ethnic disparities at different stages of COVID-19 severity prior 35 

to mortality. We were able to report findings according to self-reported ethnicity in 16 36 

categories whereas other UK-based studies have aggregated ethnicity into higher-level 37 

groups due to small numbers. Finally, we reported differences in outcomes using a general 38 
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population-based sample, which allowed us to overcome issues commonly faced by studies 1 

limited to individuals with SARS-CoV-19 infection, or hospitalization, whereby populations 2 

under study may not represent the true general population at risk.32  3 

 4 

Our inability to capture all potential explanatory factors of ethnic disparities in COVID-19 5 

outcomes is likely to have impacted our observed associations. For example, we were 6 

unable to account for ethnic differences in ancestry33,34, occupation35, experiences of racism 7 

or structural discrimination9,36,37, and health-related behaviour38,39. Due to invalid address 8 

information, we were unable to estimate household size for 13% of our population. We may 9 

have underestimated household size for homes including people registered at non-TPP 10 

primary care practices and over-estimated it for individuals living in large apartment blocks, 11 

or for people who have not updated their address after moving. In recognition of these 12 

limitations, we grouped household size into four levels rather than considering it as a 13 

continuous measure. Furthermore, it is possible that cause of death may have been 14 

misclassified on death certificates, and that the extent of this misclassification may have 15 

differed by time period and ethnicity. A limitation of SARS-CoV-2 test data included the 16 

selective opportunity to be tested, which was skewed towards healthcare workers and 17 

people with severe or symptomatic disease, particularly during the first wave of the 18 

pandemic. Whilst OpenSAFELY is broadly representative of the English population, it 19 

includes data from a single software system which is known to have lower coverage in 20 

London compared to other regions of the UK. However, our results mirror other studies 21 

conducted in the UK1 and in the US5,40, suggesting that potential mechanisms underpinning 22 

ethnic differences in COVID-19 may be common across countries with similar population 23 

structures. OpenSAFELY data are collected prospectively in real time by clinicians and 24 

practice staff and are subject to the same strengths and biases as other UK- based EHR 25 

databases. 26 

 27 

Despite these limitations, this study represents the most comprehensive examination of 28 

ethnic inequalities in England during the coronavirus pandemic in 2020. Using the 29 

OpenSAFELY data analytics platform, we capitalised on the rapid real-time linkage of routine 30 

datasets in a highly secure environment to explore a range of urgent questions around 31 

patterning of ethnic inequalities in the UK. 32 

 33 

Findings in Context 34 

In this study we build on previous research in several ways. Firstly, we confirm ethnic 35 

differences in COVID-19 mortality and provide novel data across a range of outcomes prior 36 

to death (testing, hospitalisation, and intensive care admission). Secondly, we explore 37 

whether household size has an effect over and above socio-demographic and clinical 38 

characteristics. Finally, we report on both general population and care home residents 39 

during the first and second waves of the pandemic in England.  40 

 41 
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We find that, though some ethnic minority groups are less likely to be tested for SARS-CoV-1 

2, all non-White groups are more likely to test positive, even when restricted to those ever 2 

tested. This may suggest that White populations may be tested more frequently with mild 3 

or asymptomatic disease and/or that ethnic minority groups get tested at more severe 4 

stages of the disease. Disparities in testing may relate to lack of access to testing sites, 5 

poorer health literacy, lack of tailored and accessible health communications, or differences 6 

in testing related behaviours.41 Emerging evidence suggests that individuals may avoid 7 

seeking a test for fear of losing income or employment if required to quarantine after 8 

testing positive.42 Given that ethnic minority groups are more likely to work in insecure jobs 9 

with poor workplace protections, and in essential or key-worker roles associated with higher 10 

risk of COVID-19 mortality,43–45 it is likely that social and economic barriers to testing are 11 

greater in ethnic minority groups.  12 

 13 

Our finding that ethnic minority groups have higher risks of COVID-19 related 14 

hospitalisation, ICU admission, and death after accounting for clinical co-morbidities 15 

suggests that improving equity of clinical care and understanding potential interactions 16 

between COVID-19 and underlying conditions are essential for mitigating inequalities in the 17 

downstream effects of SARS-CoV-2 infection. The fact that inequalities worsened for South 18 

Asian groups in wave 2 compared to wave 1 suggests that more aggressive and tailored 19 

interventions are needed to meet the needs in these communities.46 However, our finding 20 

of attenuated risks in all other ethnic groups is a potential positive finding; further 21 

investigation is warranted into which public health actions were most influential in 22 

mitigating health disparities for these groups. 23 

 24 

Our finding that the magnitude of wave 1 ethnic differences in testing positive are similar to 25 

those of COVID-19 related mortality suggests that ethnic differences in death may be 26 

mediated through exposure or susceptibility to infection, rather than susceptibility to severe 27 

disease once infected. This hypothesis is supported by recent findings from the REACT-2 28 

study which found higher levels of SARS-CoV-2 antibodies in ethnic minority groups, but no 29 

ethnic differences in the infection-to-mortality ratio.47 30 

 31 

We show that after accounting for socio-demographic and clinical factors, household size 32 

further explained differences in COVID-19 outcomes for south Asian groups. This finding is 33 

consistent with an ONS study which found that multigenerational living was causally 34 

associated with increased risk of COVID-19 mortality in south Asian women, but not in any 35 

other ethnic groups.48  Data from the 2011 census reports that 21% of south Asian groups 36 

live in multi-generational households compared to 6.8% of White groups.25,49  We 37 

hypothesise that household size and deprivation may proxy viral exposure by capturing 38 

aspects of occupational and community level exposure. While multigenerational living may 39 

increase risk of exposure and transmission (from children or working age adults to older or 40 

vulnerable family members), such households and extended communities also offer 41 
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valuable informal care networks and facilitate engagement with health and community 1 

services.50  In light of emerging evidence that ethnic minority groups are less likely to take 2 

up the COVID-19 vaccine, co-designing culturally competent and non-stigmatising 3 

engagement strategies with these communities is increasingly important.51,52 4 

 5 

National data from England and Scotland have shown that some ethnic minority groups 6 

have both better overall health and lower rates of all-cause mortality than White 7 

groups.53,54 We were able to confirm this pattern in our sensitivity analyses, thus, our 8 

findings of disparities in SARS-CoV-2 positivity and COVID-19-related outcomes, some of 9 

which have continued to widen over the course of the epidemic in the UK, are particularly 10 

concerning.  11 

 12 

Our findings mirror large studies in the US, which have found that minority racial and ethnic 13 

communities have elevated risks of testing positive, hospitalisation, and death that 14 

differentially vary over time,  even after accounting for socio-demographic characteristics 15 

and underlying health conditions.5,40 These parallel findings suggest that mechanisms 16 

underpinning ethnic differences in COVID-19 outcomes in England may be common in other 17 

settings, and that learnings across settings should be shared.   18 

 19 

Improving the quality and completeness of ethnicity data across health and administrative 20 

datasets is essential for building a complete picture of ethnic disparities.55 Furthermore, 21 

though the recording of ethnicity on death certificates has been the norm in Scotland for 22 

the past decade, it is only now being considered for use in England.56–58 Prioritizing linkage 23 

between health, social and employment data will be essential in building a complete picture 24 

of ethnic differences in COVID-19 risk and outcomes. 25 

 26 

Conclusions 27 

Ethnic minority groups in the UK have experienced disproportionately high levels of poor 28 

COVID-19 outcomes, with disparities increasing even within the course of the epidemic for 29 

some groups. Reducing ethnic inequalities will need action across a broad range of 30 

measures such as addressing the wider adverse effects of disadvantage and structural 31 

discrimination, reducing within- and between-household transmission, and improving 32 

control of clinical conditions. The relative importance of each of these measures will differ 33 

by both ethnic group and stage of COVID-19 progression. Equality is difficult to achieve, but 34 

structural and persistent inequalities must be addressed in a civilised society. 35 

 36 

  37 
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Data sharing 1 

All data were linked, stored, and analysed securely within the OpenSAFELY platform. 2 

Detailed pseudonymised patient data are potentially re-identifiable and therefore not 3 

shared. We rapidly delivered the OpenSAFELY data analysis platform without previous 4 

funding to deliver timely analyses of urgent research questions in the context of the global 5 

COVID-19 health emergency: now that the platform is established, we are developing a 6 

formal process for external users to request access in collaboration with NHS England. 7 

Details of this process will be published in the near future on the OpenSAFELY website.  8 
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