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Abstract 

Background Ethnicity is known to be an important correlate of health outcomes, particularly during the COVID‑
19 pandemic, where some ethnic groups were shown to be at higher risk of infection and adverse outcomes. The 
recording of patients’ ethnic groups in primary care can support research and efforts to achieve equity in service 
provision and outcomes; however, the coding of ethnicity is known to present complex challenges. We therefore set 
out to describe ethnicity coding in detail with a view to supporting the use of this data in a wide range of settings, 
as part of wider efforts to robustly describe and define methods of using administrative data.

Methods We describe the completeness and consistency of primary care ethnicity recording in the OpenSAFELY‑TPP 
database, containing linked primary care and hospital records in > 25 million patients in England. We also compared 
the ethnic breakdown in OpenSAFELY‑TPP with that of the 2021 UK census.

Results 78.2% of patients registered in OpenSAFELY‑TPP on 1 January 2022 had their ethnicity recorded in pri‑
mary care records, rising to 92.5% when supplemented with hospital data. The completeness of ethnicity recording 
was higher for women than for men. The rate of primary care ethnicity recording ranged from 77% in the South East 
of England to 82.2% in the West Midlands. Ethnicity recording rates were higher in patients with chronic or other seri‑
ous health conditions. For each of the five broad ethnicity groups, primary care recorded ethnicity was within 2.9 per‑
centage points of the population rate as recorded in the 2021 Census for England as a whole. For patients with mul‑
tiple ethnicity records, 98.7% of the latest recorded ethnicities matched the most frequently coded ethnicity. Patients 
whose latest recorded ethnicity was categorised as Other were most likely to have a discordant ethnicity recording 
(32.2%).

Conclusions Primary care ethnicity data in OpenSAFELY is present for over three quarters of all patients, and com‑
bined with data from other sources can achieve a high level of completeness. The overall distribution of ethnicities 
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across all English OpenSAFELY‑TPP practices was similar to the 2021 Census, with some regional variation. This report 
identifies the best available codelist for use in OpenSAFELY and similar electronic health record data.

Keywords Primary care health sciences, Electronic health records, Ethnicity, Data curation

Background
Ethnicity is known to be an important determinant of 
health inequalities, particularly during the COVID-19 
outbreak where a complex interplay of social and bio-
logical factors resulted in increased exposure, reduced 
protection and increased severity of illness in particular 
ethnic groups [1, 2]. The UK has a diverse ethnic popula-
tion (The 2021 Office for National Statistics (ONS) Cen-
sus estimated 9.6% Asian, 4.2% Black, 3.0% Mixed, 81.0% 
White, 2.2% Other [3]), which can make health research 
conducted in the UK generalisable to countries. Com-
plete and consistent recording of patients’ ethnic group 
in primary care can support efforts to achieve equity in 
service provision and reduces bias in research [4, 5]. Eth-
nicity recording for new patients registering with general 
practice across the UK has improved following Quality 
and Outcomes Framework (QOF) financial incentivi-
sation between 2006/07 and 2011/12 [6, 7]. As a result, 
ethnicity is now being captured for the majority of the 
population in routine electronic healthcare records and 
is comparable to the general population [6]. The uptake 
and utilisation of healthcare services still varies across 
ethnic groups, and the recently established NHS Race 
and Health Observatory have led calls for a dedicated 
drive by NHS England and NHS Digital to emphasise the 
importance of collecting and reporting ethnicity data [8].

OpenSAFELY is a secure health analytics platform 
created by our team on behalf of NHS England. Open-
SAFELY provides a secure software interface allowing 
analysis of pseudonymised primary care patient records 
from England in near real-time within highly secure data 
environments.

In primary care data, patient ethnicity is recorded via 
clinical codes, similar to how any other clinical condition 
or event is recorded. In OpenSAFELY-TPP, both Clinical 
Terms Version 3 (CTV3 (Read)) codes and Systematised 
Nomenclature of Medicine Clinical Terms (SNOMED 
CT) codes are used. SNOMED CT is an NHS standard, 
widely used across England.

Ethnicity is also recorded in secondary care, when 
patients attend emergency care, inpatient or outpatient 
services, independently of ethnicity in the primary care 
record. This is available via NHS England’s Secondary 
Uses Service (SUS) [9]. It is common practice in Open-
SAFELY to supplement primary care ethnicity, where 
missing, with ethnicity data from SUS [10, 11]. Through-
out this paper, we refer to ethnicity rather than race as 

recommended by the ONS: ‘The word “race” places peo-
ple into categories based on physical characteristics, 
whilst ethnicity is self-defined and includes aspects such 
as culture, heritage, religion and identity’. However, we 
recognise that the distinction between and use of these 
terms may differ in different settings.

In this paper, we study the completeness, consistency 
and representativeness of routinely collected ethnicity 
data in primary care.

Methods
Study design
Retrospective cohort study across 25 million patients regis-
tered with English general practices in OpenSAFELY-TPP.

Data sources
This study uses data from the OpenSAFELY-TPP data-
base, covering around 40% of the English population. 
The database includes primary care records of patients 
in practices using the TPP SystmOne patient information 
system and is linked to other NHS data sources, including 
in-patient hospital records from NHS England’s Second-
ary Use Service (SUS), where ethnicity is also recorded 
independently of ethnicity in the primary care record.

All data were linked, stored and analysed securely 
within the OpenSAFELY platform https:// opens afely. 
org/. Data include pseudonymized data such as coded 
diagnoses, medications and physiological parameters. No 
free text data are included. All code is shared openly for 
review and re-use under MIT open licence (opensafely/
ethnicity-short-data-report at notebook). Detailed pseu-
donymised patient data is potentially re-identifiable and 
therefore not shared.

Study population
Patients were included in the study if they were regis-
tered at an English general practice using TPP on 1 Janu-
ary 2022.

Ethnicity ascertainment
In primary care data, there is no categorical ‘ethnicity’ 
variable to record this information. Rather, ethnicity is 
recorded using clinical codes—entered by a clinician or 
administrator with a location and date—like any other 
clinical or administrative event, with specific codes relat-
ing to each ethnic group [12–14]. This means ethnicity 
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can be recorded by the practice in multiple, potentially 
conflicting, ways over time.

We created a new codelist, SNOMED:2022 [13], by 
identifying relevant ethnicity SNOMED CT codes and 
ensuring completeness by comparing the codelist to 
the following: another OpenSAFELY created codelist 
(CTV3:2020) [13], a combined ethnicity codelist from 
SARS-CoV2 COVID19 Vaccination Uptake Reporting 
Codes published by Primary Care Information Services 
(PRIMIS) [12, 15] and a codelist from General Practice 
Extraction Service (GPES) Data for Pandemic Planning 
and Research (GDPPR) [16]. Codes which relate to reli-
gion rather than ethnicity (e.g. ‘Muslim—ethnic cat-
egory 2001 census’) and codes which do not specify a 
specific ethnicity (e.g. ‘Ethnic group not recorded’) were 
excluded. In total, 258 relevant ethnicity codes were iden-
tified. We then created a codelist categorisation based 
on the 2001 UK Census categories, which are the NHS 
standard for ethnicity [17], and cross referenced it against 
the CTV3, PRIMIS and GDPPR codelists. The ‘Gypsy or 
Irish Traveller’ and ‘Arab’ groups were not specifically 
listed in 2001 however we categorised them as `White` 
and `Other` respectively as per the 2011 Census group-
ing [18]).

The codelist categorisation consists of two ethnicity 
groupings based on the 2001 census (Table 1): all analyses 
used the 5-group categorisation unless otherwise stated.

If a SNOMED:2022 ethnicity code appeared in the pri-
mary care record on multiple dates, the latest entry was 
used unless otherwise stated.

In OpenSAFELY, the function ethnicity_from_sus 
combines SUS ethnicity data from admitted patient care 
statistics (APCS), emergency care (EC) and outpatient 
attendance (OPA) and selects the most frequently used 
ethnicity code for each patient. In hospital records from 
SUS, recorded ethnicity is categorised as one of the 16 
categories on the 2001 UK census. This accords with the 
16-level grouping described above.

Subgroups
We looked at the completeness of ethnicity coding in the 
whole population and across each of the following demo-
graphic and clinical subgroups:

Age
Patient age was calculated as of 1 January 2022 and 
grouped into 5-year bands, to match the ONS age bands.

Table 1 2001 ONS Census ethnicity groupings

5‑level group:

Asian or Asian British

Black or Black British,

Mixed,

White

Chinese or other ethnic groups

16‑level group:

Indian

Pakistani

Bangladeshi

Any other Asian background

Caribbean, African

Any other Black background

White and Black

Caribbean

White and Black African

White and Asian

Any other Mixed background

British

Irish

Any other White background

Chinese

Any other
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Sex
We used categories ‘male’ and ‘female’, matching the ONS 
recorded categories; patients with any other/unknown 
sex were excluded.

Deprivation
Overall deprivation was measured by the 2019 Index 
of Multiple Deprivation (IMD) [19] derived from the 
patient’s postcode at lower super output area level. IMD 
was divided by quintile, with 1 representing the most 
deprived areas and 5 representing least deprived areas. 
Where a patient’s postcode cannot be determined the 
IMD is recorded as unknown.

Region
Region was defined as the Nomenclature of Territorial 
Units for Statistics (NUTS 1) region derived from the 
patient’s practice postcode.

As the rate of ethnicity recording would be expected 
to be lower in patients with fewer clinical interactions, 
and therefore fewer opportunities for ethnicity to be 
recorded, completeness was also compared in the clinical 
subgroups of dementia, diabetes, hypertension and learn-
ing disability which are more likely to require additional 
clinical interactions. Clinical subgroups were defined as 
the presence or absence of relevant SNOMED CT codes 
in the GP records for dementia [20], diabetes [21], hyper-
tension [22] and learning disabilities [23] as of 1 January 
2022.

Statistical methods
Completeness and distribution of ethnicity recording
The proportion of patients with either (i) primary care 
ethnicity recorded (that is, the presence of any code in 
the SNOMED:2022 codelist in the patient record) or (ii) 
primary care ethnicity supplemented, where missing, 
with ethnicity data from secondary care [24] was cal-
culated. Completeness was reported overall and within 
clinical and demographic subgroups.

Amongst those patients where ethnicity was recorded, 
the proportion of patients within each of the 5 groups 
was calculated, within each clinical and demographic 
subgroup. We also calculated the distribution of com-
plete ethnicity recording across practices with at least 
1000 registered patients.

Consistency of ethnicity recording within patients over time
Discrepancies may arise due to errors whilst enter-
ing the data or if a patient self-reports a different ethnic 
group from their previously recorded ethnic group. We 
calculated the proportion of patients with any ethnic-
ity recorded which did not match their ‘latest’ recorded 
grouped ethnicity for each of the five ethnic groups.

We also calculated the proportion of patients whose 
latest recorded ethnicity did not match their most fre-
quently recorded ethnicity for each of the five ethnic 
groups.

Consistency of ethnicity recording across data sources 
(primary care versus secondary care)
We calculated the proportion of patients whose latest 
recorded ethnicity in primary care matched their ethnic-
ity as recorded in secondary care for each of the five eth-
nic groups, where both primary and secondary care are 
recorded.

External validation against the 2021 UK census population
The UK Census collects individual and household-level 
demographic data every 10 years for the whole UK pop-
ulation. Data on ethnicity were obtained from the 2021 
UK Census for England. The most recent census across 
the UK was undertaken on 27 March 2021. Ethnic break-
downs for the population of England were obtained via 
NOMIS [25].

The ethnic breakdown of the census population was 
compared with our OpenSAFELY-TPP population and 
the relative difference was calculated using the ONS 
value as the baseline proportion and OpenSAFELY as the 
comparator. In the 2021 UK Census, the Chinese ethnic 
group was included in the Asian ethnic group, whereas 
in the 2001 census, it was included in the Other ethnic 
group [26]. In order to provide a suitable comparison 
with primary care data, we regrouped the 2021 census 
data as per the 2001 groups. As an additional analysis, we 
also compared the primary care data with the census data 
using the 2021 census categories.

Results
Completeness of ethnicity data
19,618,135 of the 25,102,210 patients (78.2%) registered 
in OpenSAFELY-TPP on 1 January 2022 had a recorded 
ethnicity, rising to 92.5% when supplemented with sec-
ondary care data (Fig. 1, Additional file 1: Table S1).

Primary care ethnicity recording completeness was 
lowest for patients aged over 80 years (80.1%) and under 
30, whereas ethnicity recording was highest in those over 
80 when supplemented with secondary care data (97.1%). 
Women had a higher proportion of recorded ethnicities 
than men (79.8% and 76.5% respectively, 94% and 91.1% 
when supplemented with secondary care data). The com-
pleteness of primary care ethnicity recording ranged 
from 77% in the South East of England to 82.2% in the 
West Midlands. IMD was within 1.2 percentage points 
for known values (77.7% in the least deprived group 5 to 
78.9% in group 3) and was lowest for the unknown group 
(71.6%). Primary care ethnicity recording was at least 4 
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percentage points higher in all of the clinical subgroups 
compared to the general population.

Distribution of ethnicity
Using ethnicity recorded in primary care only, 6.8% of 
the population were recorded as Asian, 2.3% Black, 1.5% 
Mixed, 65.6% White and 1.9% Other, and ethnicity was 
not recorded for 21.8%. When supplementing with hos-
pital-recorded ethnicity data, corresponding percentages 
were 7.8% Asian, 2.6% Black, 1.9% Mixed, 77.9% White, 
2.3% Other and 7.5% not recorded, representing a per-
centage point increase ranging from 0.3% in the Black 
group to 12.3% in the White group.

Older patients tended to have a higher rate of recorded 
White ethnicity (e.g. 76.3% in the 80 + group vs 50.0% in 
the 0–19 group), whereas younger patients had a higher 
rate of recording for Asian, Black, Mixed and Other 
groups. The higher proportion of women with recorded 
ethnicity was reversed in the Asian group where men 
(7.0% and 8.0% with secondary care data) had a higher 
proportion of recording than women (6.6% and 7.6% with 
secondary care data). The proportion of ethnicity report-
ing was lower for patients with dementia, hypertension 
or learning disabilities in every ethnic group other than 
White (Fig.  2/Additional file  1: Table  S2). The break-
down by 16 group ethnicity is shown in Additional file 1: 

Fig. 1 Bar plot showing proportion of registered TPP population with a recorded ethnicity by clinical and demographic subgroups, based 
on primary care records (solid bars) and when supplemented with secondary care data (pale bars)
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Table  S3. There was considerable variation in the com-
pleteness of ethnicity recording across practices with at 
least 1000 registered patients (Fig. 3).

Consistency of ethnicity recording within patients
3.1% [260, 611] of the 19,618,135 patients with a recorded 
ethnicity had at least one ethnicity record that was dis-
cordant with the latest recorded ethnicity (Table  3). 
Patients whose latest recorded ethnicity was categorised 
as Mixed were most likely to have a discordant ethnic-
ity recording (32.2%, 118,560), of whom 17.0% (62,565) 

also had a recorded ethnicity of White. 5.7% (33,205) of 
the 583,770 patients with the latest recorded ethnicity of 
Black also had a recorded ethnicity of White (Table 2).

Overall, for 19,364,120 (98.7%) of patients, their latest 
recorded ethnicity in primary care matched their most 
frequently recorded ethnicity in primary care (Table  3). 
16,390,425 (99.5%) patients with the most recent ethnic-
ity ‘White’ had matching most frequently recorded eth-
nicity. Other was the least concordant group, just 81.6% 
(399,440) of patients with the most recent ethnicity 
‘Mixed’ had matching most frequently recorded ethnicity. 

Fig. 2 Bar plot showing proportion of registered TPP population with a recorded ethnicity by clinical and demographic subgroups, based 
on primary care records (solid bars) and when supplemented with secondary care data (pale bars)

Fig. 3 Boxplot showing the 5th, 25th, 50th, 75th and 95th percentiles of completeness of ethnicity recording across practices with at least 1000 
registered patients
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0.9% (5450) of patients with latest ethnicity ‘Black’ had 
the most frequently recorded ethnicity ‘White’ (Addi-
tional file 1: Table S4).

Consistency of ethnicity recording across data sources 
(primary care versus secondary care)
Of the 19.6 million total patients with a primary care eth-
nicity record, 12.9 million (66.0%) also had a secondary 
care ethnicity record. The proportion of patients with 
no secondary care coded ethnicity ranged from 31.9% 
in the White group to 58.6% in the Other group (Addi-
tional file  1: Table  S5). SNOMED:2022 and secondary 
care coded ethnicity matched for 93.5% of patients with 
both coded ethnicities, ranging from 34.8% in the Mixed 
group to 96.9% in the White group (Fig.  4, Additional 
file 1: Table S6).

Comparison with the 2021 UK census population
The proportion of patients in each ethnicity group based 
on primary care records as of January 2022 was within 2.9 
percentage points of the 2021 Census estimate (amended 
to the 2001 grouping) for the same ethnicity group across 
England as a whole (Asian: 8.7% primary care, 8.8% 
Census, relative difference (RD) − 1.5; Black: 3.0%, 4.2%, 
RD − 29.4; Mixed: 1.9%, 3.0% RD − 36.5; White: 84.0%, 
81.0% RD 3.6; Other: 2.5%, 2.9%, RD − 15.1). When sup-
plemented secondary care data, this increased to 3.2% 
(Fig.  5, Additional file  1: Table  S7). In primary care 

records, the White population was underrepresented in 
all regions other than the North West (7.1% percentage 
points higher than Census estimates), South East (2.8%) 
and South West (0.6%) and was most severely underesti-
mated in the West Midlands (− 12.5%). The Asian popu-
lation was overrepresented in all regions other than the 
North West (− 3.6%) and South East (− 1.6%) (Fig.  6, 
Additional file  1: Table  S8). We also compared the pri-
mary care data to the 2021 Census estimates using 2021 
rather than 2001 ethnicity groups (Additional file 1: Figs. 
S1 and S2 and Additional file 1: Table S9).

Discussion
Summary
This study reported ethnicity recording quality in around 
25 million patients registered with a general practice in 
England and available for analysis in the OpenSAFELY-
TPP database. Over three quarters of all patients had at 
least one ethnicity record in primary care data. When 
supplemented with hospital records, ethnicity record-
ing was 92.5% complete, which is consistent with previ-
ously reported England-wide primary care data sources 
[27, 28]. 98.7% of patients’ latest and most frequently 
recorded ethnicity matched. As the latest recorded eth-
nicity is computationally more efficient within Open-
SAFELY, we recommend the use of the latest recorded 
ethnicity. The reported concordance of primary and 
secondary care records of 93.5% is consistent with those 

Table 2 Count of patients with at least one recording of each ethnicity (proportion of latest ethnicity)

Latest ethnicity Any recorded ethnicity

Asian Black Mixed White Other Any discordant ethnicity

Asian: 1,708,430 1,708,430 (100.0) 8640 (0.5) 25,955 (1.5) 42,760 (2.5) 41,175 (2.4) 109,060 (6.4)

Black: 583,770 6680 (1.1) 583,770 (100.0) 41,245 (7.1) 33,205 (5.7) 11,495 (2.0) 85,075 (14.6)

Mixed: 367,980 18,400 (5.0) 32,990 (9.0) 367,980 (100.0) 62,565 (17.0) 15,920 (4.3) 118,560 (32.2)

White: 16,468,610 31,635 (0.2) 25,115 (0.2) 62,030 (0.4) 16,468,610 (100.0) 81,875 (0.5) 189,020 (1.1)

Other: 489,350 32,875 (6.7) 9430 (1.9) 16,795 (3.4) 60,865 (12.4) 489,350 (100.0) 109,545 (22.4)

Table 3 Count of patients with any recorded discordant ethnicity and a discordant ‘most frequently recorded’ ethnicity in primary 
care, according to latest ethnicity

Latest ethnicity Total patients Any discordant ethnicity Discordant with 
most frequent 
ethnicity

Asian 1,708,430 109,060 (6.4) 12,685 (0.7)

Black 583,770 85,075 (14.6) 14,480 (2.5)

Mixed 367,980 118,560 (32.2) 58,760 (16.0)

White 16,468,610 189,020 (1.1) 78,185 (0.5)

Other 489,350 109,545 (22.4) 89,915 (18.4)

Overall 19,618,135 611,260 (3.1) 254,025 (1.3)
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Fig. 4 Sankey plot comparing the categorisation of ethnicity in primary care and secondary care

Fig. 5 Bar plot showing the proportion of 2021 Census and primary care populations per ethnicity grouped into 5 groups (excluding those 
without a recorded ethnicity (21.8% SNOMED:2020 and 7.5% supplemented with ethnicity data from secondary care)). Data labels indicate 
the percentage point difference between 2021 Census and TPP populations
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previously reported [29]. Despite regional variations, the 
overall ethnicity breakdown across all English Open-
SAFELY-TPP practices was similar to the 2021 Census; 
however, larger relative differences were observed, in 
particular for the Mixed and Black groups. Therefore, 
relative to the size of certain ethnic groups, discrepant 
ethnicity recording practices may be a concern.

Strengths and weaknesses
This study provides a breakdown of primary care coding 
in OpenSAFELY-TPP by key clinical and demographic 
characteristics. The key strengths of this study are the use 
of large Electronic Health Record (EHR) datasets repre-
senting roughly 40% of the population of England regis-
tered with a GP, which enabled us to assess the quality 
of ethnicity data against a variety of important clinical 
characteristics.

Practices may utilise differing strategies for collecting 
ethnicity information from patients. Typically ethnic-
ity is self-reported by the patient at registration or dur-
ing consultation [30] but may not always be self-reported 
and may reflect an assumption made by the person enter-
ing the data. OpenSAFELY-TPP was missing ethnicity for 

21.8% of patients, and the missingness of ethnicity data in 
EHRs may not be random [6].

This study focussed on the 5 Group ethnicity of the 
SNOMED:2022 codelists categorisation. However, there 
can be important variations in clinical care within these 
broad categories, as seen in COVID vaccine uptake [31, 
32]. More detailed categorisations, alternative coding 
systems and codelists have been further explored in the 
OpenSAFELY-TPP Ethnicity short data report.

It is common for OpenSAFELY-TPP studies to supple-
ment the primary care recorded ethnicity, where miss-
ing, with ethnicity data from secondary care [10, 11, 33]. 
The representativeness of the CTV3:2020 coded ethnicity 
supplemented with SUS data has been reported previ-
ously [33]. However, secondary care data is only availa-
ble for people attending hospital within the time period 
that data were available (currently April 2019 onwards 
in OpenSAFELY). The population who still have no eth-
nicity record after supplementation are likely very differ-
ent to the wider population, for example having a much 
lower chance of having been admitted to hospital, or 
interacting with healthcare services generally.

This study represents a snapshot of ethnicity recording 
as of 1 January 2022 and does not provide insights into 

Fig. 6 Bar plot showing the proportion of 2021 Census and TPP populations in each ethnicity group by region (excluding those without a recorded 
ethnicity (21.8% in primary care and 7.5% supplemented with ethnicity data from secondary care)). Data labels indicate percentage point difference 
between 2021 Census and TPP populations
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temporal trends in ethnicity recording. Trends in eth-
nicity recording over time are difficult to investigate due 
to loss of record date during transfer of clinical records 
when patients register with a new practice (Additional 
file  1: Fig. S4). Therefore, we are unable to assess the 
impact of QOF financial incentives being rescinded in 
2011/12.

The most up-to-date formal estimates of England’s 
population by ethnic group currently available are from 
the 2021 Census. Accuracy of the 2021 Census ethnicity 
estimates may vary by region. The 2021 census response 
rate was not even between regions, ranging from 95% in 
London to 98% in the South East, South West and East 
of England [34]. The 2021 census used multiple imputa-
tion to account for missing ethnicity [35]; the percentage 
of eligible persons who had an ethnicity value imputed 
or edited was not even between regions. Imputation rate 
was highest in London (2.0%) and lowest in the North 
East (1.0%) [34].

There are limitations in comparing the GP-registered 
population with the census population as differences 
naturally arise. For example, patients registered with a 
GP may have left the country some years ago and hence 
not be counted in the census; certain populations are less 
likely to be registered with a GP (such as Gypsy, Roma 
and Traveller communities [36] and migrants [37, 38]); 
not everyone responds to the census but some may be 
registered with a GP; and regional differences occur, for 
example due to students moving to cities during term-
time. We looked at the GP-registered population in Janu-
ary 2022, whereas the census was taken in March 2021; 
therefore, some small changes in population also may 
have occurred during this time.

Findings in context
Over 20 studies have been conducted using the Open-
SAFELY framework. It is important to understand the 
data issues with using ethnicity in OpenSAFELY. Whilst 
ethnicity data has been shown to be more complete for 
the CTV3:2020 codelist than the SNOMED:2022 codel-
ist [13], the CTV3:2020 codelist included codes such as 
‘XaJSe: Muslim—ethnic category 2001 census’ which 
relate to religion rather than ethnicity and were, there-
fore, excluded from the SNOMED:2022 codelist. The 
common practice of supplementing CTV3:2020 coded 
ethnicity with either secondary care data or the PRIMIS 
codelists could lead to inconsistent classification as both 
secondary care data and PRIMIS codelists follow the 
2001 census categories.

Recording ethnicity is not straightforward. Indeed, 
despite often being used as a key variable to describe 
health, the idea of ‘ethnicity’ has been disputed [39]. Eth-
nicity is a complex mixture of social constructs, genetic 

make-up and cultural identity [40]. Self-identified eth-
nicity is not a fixed concept and evolving socio-cultural 
trends could contribute to changes in a person’s self-
identified ethnic group, particularly for those with mixed 
heritage [41]. It is therefore perhaps not surprising to 
see lower levels of concordance between latest ethnicity 
and most common ethnicity in those with latest ethnicity 
coded as ‘mixed’. It is not clear to what extent this would 
explain all the discordance we identified or whether 
other factors such as data error are involved. Our find-
ings agree with previous literature, both from the US and 
UK [5, 41], which suggest that the consistency of ethnic-
ity information tends to be highest for white populations, 
and lowest for Mixed or Other racial/ethnic groups [42].

The 2001 census categories are the NHS standard for 
ethnicity [17], but we have not been able to find any 
explanation for the continued use of the 2001 census cat-
egories as the standard.

Due to the significant differences experienced by eth-
nic groups in terms of health outcomes, accurate ethnic-
ity coding to the most granular code possible is crucial. 
Although we have focussed on codelist categorisations 
based on the 2001 census categories, ethnicity can be 
extracted for each of the component codes (Additional 
file  1: Table  S8), so researchers have the option to use 
custom categorisations as required.

We believe that the SNOMED:2022 codelist and codel-
ist categorisation provides a more consistent representa-
tion of ethnicity as defined by the 2001 census categories 
than the CTV3:2020 codelist and should be the preferred 
codelist and categorisation for primary care ethnicity.

Policy implications and interpretation
This paper is principally to inform interpretation of the 
numerous current and future analyses completed and 
published using OpenSAFELY-TPP and similar UK elec-
tronic healthcare databases. The practice of supplement-
ing primary care ethnicity with secondary care ethnicity 
from SUS can, depending on the study design, introduce 
bias and should be used with caution. For example, 
patients who have more clinical interactions are more 
likely to have a recorded ethnicity and therefore patients 
with a recorded ethnicity in secondary care data may 
tend to be sicker than the general population. Ethnic-
ity recording has been found to be more complete for 
patients who died in hospital compared with those dis-
charged [5].

Conclusions
This report describes the completeness and consistency 
of primary care ethnicity in OpenSAFELY-TPP and sug-
gests the adoption of the SNOMED:2022 codelist and 
codelist categorisation as the best standard method.
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Additional file 1: Fig. S1. Bar plot showing the proportion of 2021 Census 
and TPP populations (amended to 2021 grouping) per ethnicity grouped 
into 5 groups (excluding those without a recorded ethnicity). Annotated 
with percentage point difference between 2021 Census and TPP popula‑
tions. Fig S2. Bar plot showing the proportion of 2021 Census and TPP 
populations (amended to 2021 grouping) per ethnicity grouped into 5 
groups per NUTS − 1 region (excluding those without a recorded ethnic‑
ity). Annotated with percentage point difference between 2021 Census 
and TPP populations. Fig. S3. Recording of ethnicity over time for latest 
and first recorded ethnicity. Unknown dates of recording may be stored 
as ‘1900 − 01 − 01’. Table S1. Count of patients with a recorded ethnicity 
in OpenSAFELY‑TPP (proportion of registered TPP population) by clinical 
and demographic subgroups. All counts are rounded to the nearest 5. 
Table S2. Count of patients with a recorded ethnicity in OpenSAFELY TPP 
by ethnicity group (proportion of registered TPP population) and clinical 
and demographic subgroups. All counts are rounded to the nearest 5. 
Table S3. Count of patients with a recorded ethnicity in OpenSAFELY TPP 
by ethnicity group (proportion of registered TPP population) and clinical 
and demographic subgroups. All counts are rounded to the nearest 5. 
Table S4. Count of patients’ most frequently recorded ethnicity (proportion 
of latest ethnicity). Table S6. Count of patients with a recorded ethnicity in 
Secondary Care by ethnicity group excluding Unknown ethnicites (pro‑
portion of Primary Care population). All counts are rounded to the nearest 
5. Table S7. Count of patients with a recorded ethnicity in OpenSAFELY 
TPP by ethnicity group (proportion of registered TPP population) and 2021 
ONS Census counts [amended to 2001 grouping] (proportion of 2021 
ONS Census population). All counts are rounded to the nearest 5. Table S8. 
Count of patients with a recorded ethnicity in OpenSAFELY TPP [amended 
to the 2021 ethnicity grouping] (proportion of registered TPP population) 
and 2021 ONS Census counts (proportion of 2021 ONS Census popula‑
tion). All counts are rounded to the nearest 5. Table S9. Count of individual 
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engagement focused on the broader OpenSAFELY platform and comprised 
three sets of activities: explain and engage, involve and iterate and participate 
and promote. To engage and explain, we have developed a public website 
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holding contracts with NHS England have access to the OpenSAFELY pseu‑
donymised data tables as needed to develop the OpenSAFELY tools. These 
tools in turn enable researchers with OpenSAFELY Data Access Agreements to 
write and execute code for data management and data analysis without direct 
access to the underlying raw pseudonymised patient data and to review the 
outputs of this code. All code for the full data management pipeline—from 
raw data to completed results for this analysis—and for the OpenSAFELY 
platform as a whole is available for review at github.com/OpenSAFELY.
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