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Summary
Background Long COVID continues to affect millions of adults and contribute to substantial economic burden 
across Europe. Ethnic inequalities in Long COVID, and the reasons underlying these, are poorly understood. We 
aimed to investigate ethnic differences in the incidence of diagnosed Long COVID in England using linked national 
primary care data.

Methods With approval from NHS England, we used linked health record data from England, 2020–2022, accessed 
through the OpenSAFELY platform. We applied Cox regression to compare incidence of diagnosed Long COVID in 
primary care across self-reported ethnicity in five groups. We explored potential explanations for these differences by 
1) adjusting for sociodemographic and health-related factors, 2) restricting to those tested or hospitalised with 
COVID-19, 3) stratifying into 16 ethnic sub-groups.

Findings Our sample comprised 17,848,825 adults, of whom 16,970 (0.1%) had a diagnosis of Long COVID recorded 
in primary care. Hazard ratios (95% confidence intervals) for Long COVID compared with the white group were 1.04 
(0.98–1.11) for the South Asian group, 0.84 (0.75–0.94) for the Black group, 0.97 (0.84–1.13) for the Mixed Ethnicity 
group, and 0.63 (0.55–0.72) for Other ethnic groups, which remained similar when adjusting for sociodemographic 
and health-related factors and among those tested or hospitalised for COVID-19. Disaggregating into 16 ethnic sub-
groups revealed heterogeneity within groups, for example, compared with the White British group, hazard ratios 
were 1.21 (1.00–1.47) for the Bangladeshi group and 1.09 (0.99–1.21) for the Pakistani group, but 
0.77 (0.70–0.86) for the Indian group; and 1.15 (0.95–1.40) for the Black Caribbean group but 0.61 (0.51–0.72) for 
the Black African group.

Interpretation Differences in Long COVID diagnoses across broad ethnic groups mask important sub-group 
inequalities, offering insight into underlying mechanisms and approaches to better target Long COVID services.

Funding The OpenSAFELY platform is principally funded by grants from: NHS England [2023–2025]; The Wellcome 
Trust (222097/Z/20/Z) [2020–2024]; MRC (MR/V015737/1) [2020–2021]. Additional contributions to OpenSAFELY 
and this analysis have been funded by grants from: MRC via the National Core Study programme, Longitudinal 
Health and Wellbeing strand (MC_PC_20030, MC_PC_20059) [2020–2022] and the Data and Connectivity strand 
(MC_PC_20058) [2021–2022]; NHS England via the Primary Care Medicines Analytics Unit [2021–2024]; NIHR and 
MRC via the CONVALESCENCE programme (COV-LT-0009, MC_PC_20051) [2021–2024] and MRC (MR/V040235/ 
1) [2021–24].
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Introduction
Long COVID is defined as the presence of symptoms 
lasting more than a month after acute COVID-19 dis-
ease without another known cause. 1 Common symp-
toms include fatigue, shortness of breath, difficulty 
concentrating and muscle pain, with up to 75% of 
sufferers reporting that the condition impairs their 
ability to carry out daily activities. 2 Long COVID ac-
counts for considerable ongoing health and healthcare 
burden across Europe, with 36 million people estimated 
to have been affected in the region in 2020-2023, 3 and 
3.3% of the UK population – 2 million individuals – 
estimated to have the condition as of early 2024. 2 The 
global economic impact of Long COVID has been 
estimated to exceed $1 trillion per year. 4

In the UK and many other high-income countries, 
the incidence of severe COVID-19 (hospitalisations and 
deaths due to COVID-19) during the 2020-23 pandemic 
was higher among minority ethnic groups than white 
ethnic groups, which was partially attributed to the

higher socioeconomic deprivation and medical co-
morbidities in these groups. 5,6 Long COVID is known 
to be more common in people with co-morbidities and 
who were hospitalised with acute COVID-19, 7 suggest-
ing that ethnic disparities in the risk of Long COVID 
could mirror those of severe COVID-19. This would 
have implications for the targeting and design of Long 
COVID support services. 8

There are limited data exploring ethnic disparities in 
Long COVID in the UK. Initial descriptive statistics 
from various sources suggest that disparities may not 
be as marked as for severe COVID-19, and that the 
prevalence of self-reported or diagnosed Long COVID 
may even be higher in white ethnic groups. 2,9,10 There is 
a need to unpack these signals further and understand 
the mechanisms underlying them to inform planning 
and targeting of Long COVID services. 4,11 We investi-
gated ethnic differences in the incidence of diagnosed 
Long COVID in English primary care using a cohort 
study based on linked electronic health records of 17

Research in context

Evidence before this study
To our knowledge there is no existing systematic review on 
racial or ethnic inequalities in Long COVID in adult 
populations. We conducted a systematic review of PubMed 
updated to 20th October 2025 using the Boolean search 
“(differences or inequalities or inequities or disparities) and 
(racial or ethnic or ethnicity) and (“long COVID” or “post-
acute COVID-19” or “post-COVID syndrome”)”. This returned 
124 titles of which 25 studies reported racial or ethnic 
differences in the prevalence or incidence of Long COVID 
between two or more racial/ethnic groups within a country. 
Fourteen studies were from North or central America of 
which most reported higher prevalence of Long COVID 
among Hispanic groups than non-Hispanic White groups, 
while evidence for Black groups was inconsistent. Out of 11 
studies from Europe, four were from Scandinavia and 
compared migrant versus non-migrant groups, with 3/4 
reporting higher Long COVID among people with a 
migration background although comparisons between ethnic 
groups were limited by small numbers. Seven studies were 
from the UK, none of which had a primary aim of 
investigating ethnic differences in Long COVID. All reported 
only descriptive statistics by high-level ethnicity categories 
(e.g., white versus non-white, or five ethnicity categories), 
with inconsistent findings; 2/7 studies found no differences 
between ethnic groups, 2/7 reported greater risk of Long 
COVID in White groups, and 3/7 reported greater risk of Long 
COVID in certain minority ethnic groups (with no consistent 
pattern emerging). None of these studies investigated

mechanisms or explanations for the observed ethnic 
differences.

Added value of this study
We present the first in-depth investigation of ethnic 
differences in diagnosed Long COVID in the UK using a large 
and representative primary care dataset including the largest 
numbers of non-white-European ethnicity individuals in 
Europe. Ethnic differences in diagnosed Long COVID did not 
align with observed ethnic differences in severe COVID-19, 
and did not seem to be explained by socioeconomic and 
health-related factors, access to testing, or hospitalisation for 
severe COVID-19. However, when disaggregating the broad 
5-ethnicity grouping into 16 ethnic sub-groups, we noted 
marked differences within each broad group, which may 
explain the inconsistencies between previous studies. For 
example, compared with White British, the incidence of Long 
COVID was higher in the Bangladeshi group but lower in the 
Indian group, and higher in the Black Caribbean group but 
lower in the Black African group.

Implications of all the available evidence
These findings will help to inform the design and targeting 
of more inclusive Long COVID services in the UK. They also 
clarify inconsistencies in previous evidence and underscore 
the importance of disaggregating ethnic categories in health 
inequalities research. In the context of the broader evidence 
base, our results provide insights into the mechanisms 
underlying ethnic differences in Long COVID and highlight 
the context-specific nature of these inequalities.
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million people in 2020–22. Our specific objectives were 
to: 1) Describe ethnic differences in incidence (and its 
changes over time) of diagnosed Long COVID in pri-
mary care in England in 2020–2022, and 2) Explore the 
reasons underlying these ethnics differences by 1) 
assessing whether they remain after adjusting for 
sociodemographic and health-related risk factors or 
restricting to people who tested positive or were hos-
pitalised for acute COVID-19, and 2) examining their 
consistency across more detailed ethnic sub-groups.

Methods
We conducted a cohort study using linked routine 
electronic health records of English adults accessed 
through OpenSAFELY (https://www.opensafely.org/). 
OpenSAFELY is a secure software platform for analysis 
of electronic health records which was established 
during the COVID-19 pandemic to facilitate timely and 
transparent use of data to inform the COVID-19 
response. The data on the platform used for this anal-
ysis include primary care records of individuals regis-
tered at English General Practices (GPs) using the TPP 
SystmOne software system (around 40% of the English 
population), 12 linked to national coronavirus testing 
records (Second General Surveillance System, SGSS), 
hospital admission records (NHS Hospital Episode 
Statistics, HES), and registered deaths (from the Office 
of National Statistics) through OpenSAFELY. All re-
gions of England are represented, but some regions 
have higher usage of the TPP software (e.g., East Mid-
lands and East). 12 More information about Open-
SAFELY is given in the Information Governance 
section below and at www.opensafely.org/. This study 
was approved by the Health Research Authority [REC 
reference 20/LO/0651] and by the London School of 
Hygiene & Tropical Medicine Ethics Board [reference 
21863 and 26026]. This study is reported in accordance 
with the RECORD statement (https://www.record-
statement.org/), the STROBE extension for studies us-
ing routinely collected data.

The study period was 1st March 2020, the month in 
which the COVID-19 pandemic started, to 31st August 
2022, when the data was extracted. Individuals in the 
OpenSAFELY platform were eligible for inclusion if 
they were registered with a participating GP practice on 
1st March 2020 and for at least one year prior to this (to 
ensure data on baseline covariates were available). We 
further excluded individuals who were missing data on 
age, sex or area-level deprivation (as records without 
these are generally missing most information and 
would not be included in any of the models), aged 
under 18 years at study start, and had a Long COVID 
code prior to 2020 (indicating data entry error). Partic-
ipants were followed until they experienced the 
outcome (Long COVID diagnosis), de-registered from 
their practice, died or until the study end date,

whichever came first. For describing incidence of 
diagnosed Long COVID by wave of the pandemic, we 
considered wave 2 to take place from 1st November 
2020 to 31st March 2021, wave 3 from 1st April 2021 to 
30th November 2021, and wave 4 from 1st December 
2021 to 30th April 2022, based on other published 
work. 13 Wave 1 was not analysed separately due to low 
numbers of Long COVID cases.

The primary outcome was incidence of diagnosed 
Long COVID, defined as presence of either one of the 
two long COVID diagnostic codes in primary care re-
cord after March 2020: “Ongoing symptomatic COVID-
19” (symptoms lasting for 4–12 weeks, SNOMED CT 
code 1325181000000106) or “Post-COVID-19 syn-
drome” (symptoms lasting 12 weeks or more, 
SNOMED CT code 1325161000000102). 1

The primary exposure was ethnicity, which was self-
reported by individuals in the primary care record, then 
grouped into 5 high-level or 16 more detailed groups of 
White (White British, White Irish, Any other White 
background), South Asian (Indian, Pakistani, Bangla-
deshi, Any other South Asian background), Black 
(Black African, Black Caribbean, Any other Black 
background), Mixed (White and Asian, White and 
Black African, White and Black Caribbean, Any other 
Mixed background) and Other (Chinese, Any other). 
These categorisations are from the 2001 census and 
have previously been derived and validated in UK pri-
mary care records. 14 We used the 5-category grouping in 
most analyses due to sparse data in 16 categories. We 
also included a category of “Unknown” ethnicity as 
around a fifth of individuals are missing information 
on ethnicity in the primary care record, which is a 
marker of low engagement with healthcare services 
implying these individuals are likely to differ from 
those who had ethnicity recorded. 15 We wish to 
emphasise that Ethnicity is a complex and potentially 
dynamic social construct, with ethnic group member-
ship defined by the individual concerned based on what 
is subjectively meaningful to them (rather than having a 
static biological basis). 16 We are using it in this study for 
the purposes of monitoring inequities in the UK 
healthcare system, based on the assumption that it is a 
surrogate marker for shared exposures among people 
with similar social, biological, or cultural characteris-
tics. 17 We also note the limitations of the “Other” 
ethnicity category, which potentially includes in-
dividuals from heterogeneous ethnic groups (e.g., Arab, 
Latino/a), limiting its interpretability. 

Sociodemographic and clinical covariates used in 
our analyses included: age and sex at start of study 
period; socioeconomic deprivation (proxied by index of 
multiple deprivation quintile of participant’s neigh-
bourhood (lower super output area) of residence at 
study start) 6 ; body mass index based on the most 
recently recorded value before the study period (cat-
egorised as underweight (<18.5 kg/m 2 ), normal weight
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(18.5–25 kg/m 2 or 18.5–23 kg/m 2 for Asian ethnic 
groups), overweight (25–30 kg/m 2 or 23–27.5 kg/m 2 for 
Asian ethnic groups), obese (30+ kg/m 2 or 27.5+ kg/m 2 

for Asian ethnic groups) or missing); common car-
diometabolic co-morbidities (hypertension, diabetes 
and cardiac disease history) coded at start of study 
period; smoking status (never, former or current; no 
coding of smoking status occurred in 4% of people and 
was assumed to indicate never smoking); household 
size (number of residents); care home residence (binary 
indicator) and number of primary care contacts made in 
the 12 months prior to the start of the study period, all 
based on previously developed codes for OpenSAFELY 
available on OpenCodelists (www.opencodelists.org/ 
codelist/opensafely).

Statistical analysis
Sociodemographic and clinical characteristics of the 
study population at baseline, and Long COVID di-
agnoses occurring during follow-up, were tabulated by 
ethnicity in 5 categories. We calculated incidence rates 
stratified by ethnicity in 5 and 16 categories by dividing 
the number of diagnosed Long COVID cases over the 
person-time of follow-up (expressed as rate per 100,000 
person years). Confidence intervals for rates were 
calculated as rate ±1.96 * standard error of the rate 
(computed by taking the square root of the number of 
events then dividing by the person-time). To explore 
possible drivers of ethnic disparities in Long COVID, 
we fitted Cox proportional hazard regression models 
using the start of study period as index time. We first 
adjusted for age (as a restricted cubic spline with 3 
knots) and sex. Then we adjusted for multiple social 
and health-related variables that are risk factors for 
COVID-19 infection or severity that might account for 
ethnic differences in Long COVID (area-level depriva-
tion, household size, smoking status, BMI category, co-
morbidity of hypertension, diabetes and cardiac disease, 
number of contacts with the GP in the previous year, 
and care home residence). We repeated these analyses 
restricting to individuals who had previously tested 
positive for acute COVID-19 (using positive test date as 
the index time) or been hospitalised with acute COVID-
19 as the primary reason for hospitalisation (using 
hospitalisation date as the index time), as we hypoth-
esised that these sub-groups might have greater 
engagement with or access to health services that could 
lead to a Long COVID diagnosis, regardless of ethnicity. 
All models were stratified by geographic region (Sus-
tainability and Transformation Partnership of the GP 
practice) to account for differences in baseline hazard 
by geographical region.

Data management was performed using Python 
(version 3), with analysis carried out using R (version 
4.2). Code for data management and analysis, as well as 
codelists, are archived online (github.com/opensafely/ 
DISECT_UK_India_COVID).

Role of the funding source
The funders had no role in the study design, data 
collection, data analysis, interpretation or writing of the 
report.

Results
Applying the exclusion criteria to the 22,557,675 in-
dividuals registered at participating GPs in March 2020 
resulted in 17,848,825 eligible adults, of whom 16,970 
(0.1%) had a diagnostic code for Long COVID during 
the study period (2020–22) (Fig. 1). 

The study population was 70% white 
(n = 12,566,650), 6% South Asian (n = 1,073,280), 2% 
Black (n = 360,300), 1% Mixed (n = 183,485), and 2% 
other (n = 348,820); 19% had no ethnicity recorded in 
primary care (n = 3,316,290) (Table 1). Compared with 
the White ethnic group, other groups were younger on 
average (e.g., mean age 52 years (standard deviation 
(SD) 18.3) in White group, 43 years (SD 15.4) in South 
Asian group, and 44 years (SD 15.6) in Black group) 
and more likely to live in deprived areas. Ethnic dif-
ferences in the prevalence of chronic conditions such as 
hypertension and diabetes were varied, for example 
hypertension was highest in the White group (26%, 
n = 3,263,660), and diabetes highest in South Asian 
group (19%, n = 201,825). Mean number of GP contacts 
in the preceding year, an indicator of healthcare access, 
was highest in the White ethnic group (6.2, SD 9.1) and 
lowest in the Other ethnic groups (3.9, SD 7.3). 

The average follow-up time was 2.40 years which 
was similar between ethnic groups. The incidence rate 
per 100,000 person-years (95% confidence interval) of 
diagnosed Long COVID over the study period was 
similar in White (42.3 (41.6, 43.0)) compared with 
South Asian (43.9 (41.4, 46.5)) and Mixed (40.9 (34.9, 
46.9)) ethnic groups, and was lower in Black (35.2 (31.3, 
39.2)), Other (26.3 (22.8, 29.8)) and Unknown (29.9 
(28.7, 31.1)) ethnic groups (Fig. 2). Incidence rates of 
diagnosed Long COVID increased 2.5- to 3-fold in all 
ethnic groups between the 2nd and 4th waves of the 
pandemic. Differences by ethnicity were broadly 
consistent over this time, except for a greater increase 
in the White groups and shallower increase in the 
South Asian groups between the 3rd and 4th waves,

Fig. 1: Flow diagram of study participants.
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which meant that by the 4th wave, incidence was lower 
in the South Asian than White groups (Fig. 2).

In regression models exploring whether sociodemo-
graphic or health-related factors might account for the 
ethnic differences observed, we noted little effect of 
adjustment for age and sex (Table 2). Once accounting for 
a wider set of social and health covariates (area-level 
deprivation, household size, prior GP visits, smoking 
status, care home residence, BMI category and co-
morbidity of hypertension, diabetes and cardiac disease), 
the relative rate of diagnosed Long COVID became 
slightly lower among South Asian (hazard ratio (HR) 0.87, 
95% CI 0.82, 0.93)) and Black (HR 0.74, 95% CI 0.66, 
0.83) groups compared to White, while there was rela-
tively little change amongst the Mixed and Other groups.

We examined the same associations among the 
subset of people who had been recorded as having a 
positive COVID-19 test at least 4 weeks before their 
Long COVID diagnosis and among those who were 
hospitalised with acute COVID-19 (Table 3), as we 
hypothesised that these individuals might be more 
similar in terms of healthcare access and follow-up 
regardless of ethnicity, indicating if observed ethnic

differences were due to healthcare seeking behaviour. 
The results of these analyses were broadly similar to the 
overall findings, except notably that the incidence of 
diagnosed Long COVID among South Asian groups 
post-hospitalisation was lower relative to White groups. 
After adjustment for health and sociodemographic 
factors, the ethnic differences were attenuated (or even 
reversed) in the post-hospitalisation group, although 
low numbers of cases for this analysis suggests these 
results should be interpreted cautiously.

When stratifying incidence rates by 16 ethnic 
groups, substantial heterogeneity within each of the 
high-level 5 groups was revealed (Table 4). For example, 
relative to the White British group, there was higher 
incidence in the Pakistani, Bangladeshi and Caribbean 
groups, and lower incidence in the Other White, In-
dian, Other Asian, Black African, Other Black, and 
Chinese groups, although estimates for some of these 
were imprecise to due to small numbers.

Discussion
In this large primary care population in England, the 
incidence of diagnosed Long COVID was similar

Characteristic Ethnicity in 5 categories Unknown ethnicity Overall

White South Asian Black Mixed Other

Total N (row %) 12,566,650 (70.4) 1,073,280 (6.0) 360,300 (2.0) 183,485 (1.0) 348,820 (2.0) 3,316,290 (18.6) 17,848,825 (100)
Mean age (SD) 51.6 (18.3) 42.9 (15.4) 43.9 (15.6) 39.8 (15.0) 40.4 (15.1) 47.2 (20.4) 49.8 (18.7)
Sex
Male 6,059,090 (48.2) 560,380 (52.2) 181,160 (50.3) 89,390 (48.7) 178,430 (51.2) 1,840,820 (55.5) 8,909,270 (49.9)
Female 6,507,565 (51.8) 512,895 (47.8) 179,140 (49.7) 94,095 (51.2) 170,390 (48.8) 1,475,475 (44.5) 8,939,555 (50.1)

IMD Quintile (5 is most deprived) 
1 2,531,020 (20.1) 89,330 (8.3) 23,080 (6.4) 23,135 (12.6) 46,375 (13.3) 667,490 (20.1) 3,380,425 (18.9)
2 2,709,495 (21.2) 121,900 (11.4) 36,935 (10.3) 29,185 (15.9) 58,445 (16.8) 692,960 (20.9) 3,648,925 (20.4)
3 2,771,410 (22.1) 207,005 (19.3) 61,085 (17.0) 36,995 (20.2) 70,595 (20.2) 707,145 (21.3) 3,854,235 (21.6)
4 2,364,660 (18.8) 303,240 (28.3) 92,750 (25.7) 42,165 (23.0) 83,840 (24.0) 638,770 (19.3) 3,525,430 (19.8)
5 2,190,070 (17.4) 351,800 (32.8) 146,445 (40.6) 52,000 (28.3) 89,565 (25.7) 609,930 (18.4) 3,439,810 (19.3)

Body mass index
Under-weight 209,285 (1.7) 27,745 (2.6) 5415 (1.5) 4175 (2.3) 12,770 (3.7) 56,225 (1.7) 315,610 (1.8)
Normal 3,642,060 (29.0) 183,975 (17.1) 85,690 (23.8) 57,280 (31.2) 114,175 (32.7) 654,735 (19.7) 4,737,915 (26.5)
Overweight 3,664,565 (29.2) 326,015 (30.4) 102,320 (28.4) 45,420 (24.8) 87,045 (25.0) 625,360 (18.9) 4,850,735 (27.2)
Obese 2,972,395 (23.7) 325,525 (30.3) 91,625 (25.4) 34,580 (18.8) 47,930 (13.7) 562,705 (17.0) 4,034,760 (22.6)
Missing 2,078,345 (16.5) 210,020 (19.6) 75,250 (20.9) 42,030 (22.9) 86,900 (24.9) 1,417,265 (42.7%) 3,909,805 (21.9)

Hypertension 3,263,660 (26.0) 206,425 (19.2) 83,500 (23.2) 25,645 (14.0) 40,810 (11.7) 698,755 (21.1) 4,318,790 (24.2)
Diabetes 1,252,530 (10.0) 201,825 (18.8) 52,355 (14.5) 16,045 (8.7) 28,740 (8.2) 279,560 (8.4) 1,831,055 (10.3)
Cardiac disease 1,110,180 (8.8) 64,915 (6.0) 14235 (4.0) 6180 (3.4) 10,835 (3.1) 249,750 (7.5) 1,456,100 (8.2)
Smoking status
Never smoker 5,434,240 (43.2) 746,155 (69.5) 231,665 (64.3) 95,310 (51.9) 206,890 (59.3) 1,470,830 (44.4) 8,185,090 (45.9)
Former smoker 4,670,540 (37.2) 165,960 (15.5) 67,320 (18.7) 42,950 (23.4) 64,355 (18.4) 903,490 (27.2) 5,914,610 (33.1)
Current smoker 2,193,460 (17.5) 119,295 (11.1) 46,950 (13.0) 36,715 (20.0) 57,715 (16.5) 564,760 (17.0) 3,018,890 (16.9)

Mean number of GP contacts in
preceding year (SD)

6.2 (9.1) 5.9 (8.7) 5.5 (8.3) 5.2 (8.7) 3.9 (7.3) 4.5 (7.2) 5.8 (8.8)

Average person-years of follow-up 2.41 2.40 2.38 2.37 2.32 2.37 2.40

Values shown are number (column %) unless specified. SD is standard deviation. Measures as of February 29th 2020 unless specified.

Table 1: Description of study population by ethnicity (5 categories).
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among White, South Asian and Mixed ethnic groups, 
but lower among Black and Other ethnic groups. These 
ethnic differences were not accounted for by adjusting 
for differences in sociodemographic or health-related 
characteristics, and were similar in the subpopulation 
that was hospitalised with acute COVID-19 prior to

their Long COVID diagnosis. We present the first data 
to our knowledge on Long COVID disaggregated into 
16 ethnic sub-groups, which revealed marked hetero-
geneity within the broader 5-ethnicity categorisation. 
Compared to the White British group, the incidence of 
diagnosed Long COVID was higher in Pakistani,

Fig. 2: Incidence rate of diagnosed Long COVID per 100,000 person years, by ethnicity (5 categories) overall and by wave of the pandemic 
(OpenSAFELY 2020–22). Overall period is from 01/03/2020–31/08/2022. 2nd wave is from 01/11/2020–31/03/2021. 3rd wave is from 01/04/ 
2021–30/11/2021. 4th wave is from 01/12/2021–30/04/2022. IR is the crude (unadjusted) incidence rate per 100,000 person years. Error bars 
represent 95% confidence intervals.

Ethnicity N n Long 
COVID cases

Long COVID incidence 
rate per 100,000
PY (95% CI)

Hazard ratio for Long COVID (95% CI)

Unadjusted Age and sex adjusted Multivariable adjusted a

White 12,566,650 12,800 42.3 (41.6, 43.0) 1 (ref) 1 (ref) 1 (ref)
South Asian 1,073,280 1130 43.9 (41.4, 46.5) 1.04 (0.98, 1.11) 0.96 (0.90, 1.03) 0.87 (0.82, 0.93)
Black 360,300 300 35.2 (31.3, 39.2) 0.84 (0.75, 0.94) 0.79 (0.71, 0.89) 0.74 (0.66, 0.83)
Mixed 183,485 180 40.9 (34.9, 46.9) 0.97 (0.84, 1.13) 0.96 (0.83, 1.11) 0.96 (0.83, 1.11)
Other 348,820 215 26.3 (22.8, 29.8) 0.63 (0.55, 0.72) 0.65 (0.56, 0.74) 0.68 (0.60, 0.78)
Unknown 3,316,290 2340 29.9 (28.7, 31.1) 0.71 (0.68, 0.74) 0.80 (0.76, 0.84) 0.88 (0.84, 0.92)

PY, person years; CI, confidence interval. a Adjusted for area-level deprivation, household size, GP visits, smoking status, care home residence, BMI category and co-
morbidity of hypertension, diabetes and cardiac disease.

Table 2: Incidence rates and hazard ratios for diagnosed Long COVID in primary care in 5 ethnicity categories, unadjusted, adjusted for age and sex, 
and adjusted for health and socioeconomic factors.
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Bangladeshi and Caribbean groups, and lower in Other 
White, Indian, Black African and Chinese groups.

Published data describing ethnic differences in 
diagnosed Long COVID in UK primary care are based 
on three data sources: the TPP GP database system, 
which covers ∼34% of GPs in the UK, used in our study 
and two previous descriptive studies 9,10 ; the EMIS GP 
database system, which covers ∼56% of GPs and has a 
different geographical distribution than TPP 18 ; and the 
National Primary Care Sentinel Cohort (PCSC), a 
representative network of 743 (12%) practices in En-
gland. 19,20 Analysis of the EMIS data (up to April 2021) 
found that, compared with the White groups, incidence 
of diagnosed Long COVID (based on any Long COVID 
related code) was higher in South Asian (rate ratio (RR) 
1.50) and Black (RR 1.15) groups, and lower in the 
Mixed (RR 0.92) and Other (RR 0.62) groups. 18 How-
ever, a high proportion of the study sample had “un-
known” ethnicity (46% of Long COVID cases), and this 
group had the highest incidence of diagnosed Long 
COVID (RR 1.78), indicating the results may be 
strongly influenced by missing data mechanisms. 
Other reasons for these different findings could be the 
time period covered (corresponding roughly to wave 2 
in our analysis), and different geographical coverage of 
the two datasets (TPP being over-represented in the 
East and Northeast of England and EMIS being over-
represented in London and the South East). Given 
that the socioeconomic, health and migration back-
grounds of ethnic groups in the UK tend to vary 
regionally, our findings may not be so applicable to 
areas such as London. Analysis of the PCSC data (also 
up to April 2021) found that, compared with the White 
groups, prevalence of diagnosed Long COVID was 
lower in the Asian groups (prevalence ratio (PR) 0.87) 
and Other groups (PR 0.91), and higher in the Black 
groups (PR 1.14), although comparison with our study 
is difficult because they used a different ethnicity cate-
gorisation (Asian rather than South Asian) and 
restricted to people with a positive test for COVID-19

(5% of the total sample), which could have markedly 
affected their results. 19 Nevertheless, it is notable that 
both these datasets observed slightly higher rates of 
diagnosed Long COVID in Black groups compared with 
White groups, in contrast to our findings.

Data on self-reported Long COVID from population-
based surveys has the advantage of including all cases 
of perceived Long COVID, rather than being restricted 
to those who seek care and get diagnosed at the GP. 
However, surveys are often limited by lower sample 
sizes, particularly for certain minority ethnic groups. 
The nationally representative COVID-19 Infection 
Surveys conducted regularly by the Office for National

Ethnicity a) HR (95% CI) for Long COVID following a positive COVID-19 test b) HR (95% CI) for Long COVID following hospitalisation with 
COVID-19

N n Long 
COVID cases

Age-sex
adjusted

Multivariable 
adjusted a

N n Long 
COVID cases

Age-sex adjusted Multivariable 
adjusted a

White 2,246,075 5325 1 (ref) 1 (ref) 67,050 890 1 (ref) 1 (ref)
South Asian 210,615 515 0.94 (0.85, 1.03) 0.72 (0.65, 0.79) 9620 125 0.70 (0.58, 0.85) 1.56 (1.04, 2.35)
Black 64,205 115 0.77 (0.64, 0.92) 0.66 (0.55, 0.80) 3230 40 0.72 (0.52, 0.99) 0.99 (0.53, 1.85)
Mixed 35,725 70 0.97 (0.76, 1.22) 0.90 (0.71, 1.13) 1070 15 0.69 (0.40, 1.19) 1.28 (0.52, 3.15)
Other 41,810 75 0.82 (0.65, 1.02) 0.76 (0.61, 0.96) 1790 35 1.08 (0.76, 1.54) 1.98 (1.08, 3.63)
Unknown 591,135 990 0.86 (0.81, 0.92) 0.90 (0.84, 0.96) 15,220 175 0.88 (0.75, 1.04) 0.98 (0.65, 1.49)

HR, hazard ratio; CI, confidence interval. a Adjusted for area-level deprivation, household size, GP visits, smoking status, care home residence, BMI category and co-
morbidity of hypertension, diabetes and cardiac disease.

Table 3: Hazard Ratios for diagnosed Long COVID by ethnicity in 5 categories following a) positive COVID-19 test, and b) hospitalisation due to 
COVID-19.

Ethnicity
(5 categories)

Ethnicity
(16 categories)

N n Long
COVID 
cases

Crude 
incidence
of diagnosed 
Long COVID

Age-sex 
adjusted
HR (95% CI) 
compared to 
White British

White White British 11,056,620 11765 44.1 1 (ref)
White Irish 90,355 90 41.9 1.03 (0.84, 1.27)

Other White 1,419,675 950 28.3 0.64 (0.60, 0.69)
South Asian Indian 452,800 395 36.5 0.77 (0.70, 0.86)

Pakistani 311,860 430 56.9 1.09 (0.99, 1.21)

Bangladeshi 73,280 105 58.7 1.21 (0.99, 1.47)

Other Asian 235,335 200 36.1 0.78 (0.68, 0.90)
Black Caribbean 84,445 105 51.7 1.15 (0.95, 1.40)

African 193,710 135 29.2 0.61 (0.51, 0.72)

Other Black 82,145 65 32.5 0.69 (0.54, 0.88)
Mixed White and Caribbean 43,235 55 51.2 1.13 (0.86, 1.48)

White and African 34,475 30 38.0 0.80 (0.56, 1.14)

White and Asian 37,265 35 37.4 0.82 (0.58, 1.15)

Other mixed 68,505 60 37.8 0.85 (0.66, 1.10)
Other Chinese 110,990 25 10.4 0.26 (0.17, 0.38)

Other ethnic groups 237,830 185 33.3 0.75 (0.65, 0.86)
Unknown Unknown ethnicity 3,316,290 2345 29.9 0.71 (0.68, 0.74)

HR, hazard ratio; CI, confidence interval.

Table 4: Incidence of diagnosed Long COVID by ethnicity in 16 categories (OpenSAFELY 2020–22).
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Statistics reported a lower prevalence of self-reported 
Long COVID in Asian groups compared with White 
groups, which was statistically robust in all survey pe-
riods between 2020 and 2022 (prevalence ratios be-
tween 0.57 and 0.83). Among Black and Mixed groups, 
the prevalence of self-reported Long COVID was lower 
compared with White groups from April 2021 onwards, 
but similar prior to this point (although confidence 
intervals were wide throughout due to low numbers). 21 

Another study of self-reported Long COVID using 7 
pooled longitudinal cohort studies reported a preva-
lence ratio of 0.80 (95% CI 0.54–1.19) for Non-White 
compared with White groups, but did not disaggre-
gate further due to low numbers. 9 Together this evi-
dence suggests that ethnic differences in Long COVID 
are not as consistent and marked as have been observed 
for acute COVID-19 hospitalisations and mortality, 
where minority ethnic groups faced a consistent excess 
risk. 6

Another aim of our analysis was to understand the 
reasons underlying ethnic differences in Long COVID 
in the UK. There is limited published literature with 
which to directly compare our findings, as the above 
studies were limited to simple descriptives. One study 
using another GP database, CRPD Aurum, analysed the 
incidence of at least one symptom of Long COVID at 
least 12 months after acute COVID-19 (rather than 
diagnostic coding for Long COVID). 22 They found that 
compared with the White group, the rate was lower in 
the Asian group, but similar in the Black, Mixed and 
Other groups, although after adjusting for socio-
demographics and pre-COVID symptoms, the rates 
increased in all groups relative to the white groups. It is 
possible that certain minority ethnic groups experience 
more symptoms associated with Long COVID but that 
this does not translate to diagnosis or self-report of 
Long COVID, for example due to less knowledge of the 
condition or differential symptom presentation. 23 

Higher burden of Long COVID-related symptoms, but 
not necessarily diagnosis, among ethnic minority 
groups, has been noted in the United States. 24,25

We are not aware of any other studies from the UK 
that have examined ethnic differences disaggregated 
beyond the 5-group categorisation of White, Black, 
Asian/South Asian, Mixed or Other. The marked het-
erogeneity that we noted within these groups (often in 
qualitatively different directions) suggests the 5-group 
categorisation may not be useful for understanding 
ethnic differences in Long COVID in the UK. Similarly 
in Denmark, a study of electronic health records noted 
variation within broader ethnic groups; for example, 
rates of Long COVID were higher among people of 
Iraqi and Turkish origin, but not among people of 
Pakistani or Afghan origin, compared with native 
Danes. 26 In contrast, among people hospitalised for 
acute COVID-19 in the Netherlands and invited to 
attend a post-COVID clinic, Long COVID symptoms

were more common in Surinamese, Moroccan and 
Turkish (but not “Other”) ethnic groups compared with 
Dutch individuals. 27

For other health outcomes, such as mortality and 
morbidity, there is heterogeneity within each of the 
broad 5-category ethnic groups, but not usually in 
qualitatively different directions as we have observed for 
Long COVID. For example, age-standardised all-cause 
mortality in the UK is lower in all ethnic sub-groups 
compared with the white group, but the Black Carib-
bean and Bangladeshi populations face the highest 
mortality within the Black and Asian groups, respec-
tively. 28,29 For severe acute COVID-19, all minority 
ethnic groups experienced increased age-standardised 
rates of hospitalisation and death compared with 
white groups, although again the magnitude of this 
excess risk varied between subgroups, with for example 
higher rates in Black African populations than other 
Black groups. 6 Similarly, in the national Understanding 
Society study, all minority ethnic groups reported worse 
self-rated health and physical functioning than the 
white group, but this was most pronounced among 
Pakistani and Bangladeshi participants. 30 Examining 
ethnic disparities across more disaggregated ethnic 
subgroups is clearly valuable and informative across a 
range of health outcomes, but appears particularly 
critical for Long COVID where using 5 ethnic cate-
gories only could mask ethnic differences completely. 

It is likely that the mechanisms underlying ethnic 
differences in Long COVID are variable and context-
specific. Inconsistent findings from previous studies 
reporting only the 5-category ethnic groupings may at 
least in part be due to varying composition of these 
broad ethnic groupings in different areas of the UK, 
highlighting a need to disaggregate these heteroge-
neous groups further. The finding from a number of 
data sources that incidence of Long COVID was among 
the highest in White groups was surprising because we 
know that on average White groups had lower incidence 
of severe acute COVID-19 than most minority ethnic 
groups. 6 Underdiagnosis of Long COVID in primary 
care, as well as under-reporting of self-reported Long 
COVID in population-based surveys, are likely to be 
greater in minority ethnic groups. 23 Qualitative studies 
in people with Long COVID from minority ethnic 
backgrounds in the UK reveal several reasons why 
diagnosis and reporting might be lower in these com-
munities, including a lack of awareness of Long COVID 
in their communities, fear of stigma and disbelief in 
their symptoms from healthcare providers and/or 
community members, challenges in navigating com-
plex referral pathways, and other structural health sys-
tem factors including language barriers. 31,32 A study in a 
predominantly Pakistani community reflected that 
“experiences of mistrust and fear were rooted in the 
disproportionate impact of COVID-19 on ethnic mi-
norities”, in turn leading to reduced care seeking for
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Long COVID. 32 In the Netherlands, minority ethnic 
(Turkish and Moroccan) individuals with Long COVID 
reported facing numerous barriers to accessing primary 
care, including language, digital literacy and stereo-
typing by healthcare professionals. 33 Within the more 
detailed 16-category ethnic grouping, higher rates of 
diagnosed Long COVID in Black Caribbean, Pakistani 
and Bangladeshi groups could reflect the higher rates of 
severe COVID-19 and other co-morbidities, which all 
increase the risk of Long COVID. 6 We note that 
although the strength of evidence comparing these 
groups to the white group was only moderate due to low 
numbers, there is strong evidence of heterogeneity 
within each 5-category group, and strong evidence for 
an elevated risk would be observed if Bangladeshi and 
Pakistani groups (which share a similar history and 
certain aspects of culture) were combined. It is less 
clear why other ethnic groups, such as Indian, Black 
African, Chinese and Other White, had markedly lower 
incidence of diagnosed Long COVID than the White 
British group. These groups comprise a higher pro-
portion of people born outside the UK (over two-thirds 
for Black African, Other White and Chinese 34 ), who 
experience greater barriers to accessing primary care 
than people born in the UK, especially during the 
COVID-19 pandemic. 35 Lower levels of acculturation in 
these groups could further reduce awareness of Long 
COVID and affect how symptoms manifest, making it 
harder for individuals or healthcare providers to iden-
tify the condition. 23 Another contributing explanation 
could be the so-called “healthy migrant effect”, wherein 
more favourable health profiles are observed among 
(economic) migrants than native populations due to 
selection of who is able to migrate, 36 although direct 
evidence for such selection effects is limited. 37,38 Specific 
explanations could also apply in certain groups, for 
example the low incidence of acute COVID-19 among 
the Chinese group likely partly accounts for the 
particularly low incidence of diagnosed Long COVID in 
this group. 6

We have used a large, real-world dataset to explore 
differences in diagnosis of Long COVID among ethnic 
groups in the UK, exploring reasons for these differ-
ences and disaggregating into more detailed ethnic 
groupings for the first time. However, some limitations 
are noted. Our study can only draw conclusions about 
diagnosed Long COVID as coded in primary care. Yet, 
surveys suggest that the majority of people in the UK 
who report experiencing Long COVID do not have a 
formal diagnosis. 2 It is reassuring that the nationally 
representative ONS Long COVID surveys (which do not 
restrict to diagnosed cases) are broadly consistent with 
our findings, although data are not available for dis-
aggregated ethnic groupings due to small sample size. 
Coding of Long COVID in primary care data systems 
(using SNOMED codes) only became widely available in 
November 2020. We started our study in March 2020 to

align with the timelines of the pandemic, and because 
diagnoses can be backdated. However, rates of diag-
nosed Long COVID before 2021 are likely to be severely 
undercounted; we present ethnic differences by wave of 
the pandemic for this reason. Ethnicity was unknown 
for 19% of the study population. Ethnicity recording is a 
marker of engagement with healthcare services, so a 
lack of ethnicity data in primary care records may be 
indicative of lower attendance as well as poorer health 
outcomes (or conversely, may also indicate healthy in-
dividuals who rarely avail primary care services). Pre-
vious studies using the same database have used 
models to predict missing ethnicity and noted this had 
little effect on the findings. 6 Individuals who died due to 
severe acute COVID-19 are unable to progress to Long 
COVID, which could have introduced selection bias as 
most minority ethnic groups experienced higher age-
specific COVID-19 mortality than the white popula-
tion. 6 However, the rate of death due to COVID-19 was 
low in absolute terms (<0.1% in all ethnic groups in 
first two waves), and age, the key underlying factor in 
COVID-19 mortality, is not a strong risk factor for Long 
COVID. Together this suggests that although our 
observed associations may be slightly attenuated, our 
conclusions are unlikely to be substantially biased by 
mortality selection. Finally, the GP database we used 
(TPP) is not fully representative of England (e.g., Lon-
don, Southeast and Northwest England are under-
represented) and our findings may be less applicable 
to these areas.

To understand ethnic differences in diagnosed Long 
COVID, it is necessary to examine disaggregated ethnic 
groupings beyond the broad 5-ethnicity categorisation 
that has been used in research reports to date. Large-
scale data such as electronic health records, despite 
limitations, will be necessary to facilitate these insights, 
for example, through comparison of symptomology 
(and its time trends) in diagnosed and undiagnosed 
individuals, care pathways (including referral, diag-
nosis, treatment), effectiveness of interventions, and 
long-term impacts, across disaggregated ethnic group-
ings. Our data suggest that although ethnic differences 
in Long COVID are not as marked as for severe 
COVID-19, there may be higher rates of disease in 
certain historically disadvantaged minority groups (e.g., 
Bangladeshi, Pakistani and Black Caribbean), empha-
sising the need for Long COVID services to be sensitive 
to these communities. Reasons underlying the lower 
rates of diagnosed Long COVID in other minority 
ethnic groups (e.g., Indian, Black African) are unclear 
and future research should aim to identify these. Our 
findings highlight the role of social and health system 
(rather than genetic) factors underlying ethnic dispar-
ities in Long COVID. Given the continued scale of the 
Long COVID crisis in the UK, further research is 
needed to inform the provision of effective and equi-
table Long COVID care services.
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