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Data Insight

This Data Insight has been produced by the ADR Wales Major Societal Challenges 
research team. It provides a snapshot of research, giving an overview of the 
availability and capture of data. This research forms part of the ongoing ADR 
Wales programme of work.

The information presented in this Data Insight has been reviewed by ADR Wales 
colleagues and confirmed to be accurate at the time of release. Views expressed 
in this Data Insight are those of the researchers and not necessarily those of ADR 
Wales partner organisations.

This Data Insight investigates clinical coding of Long COVID recorded in primary and secondary care for the 
population of Wales. It provides insight into the quality of this clinical coding and how it is used differently 
across primary care software systems. It also explores the completeness and usability of linked health and 
demographic data. Furthermore, this study provides a comprehensive characterisation of patients clinically 
diagnosed with Long COVID, aiming to build a deeper understanding of this relatively new condition.

Background
COVID-19 is commonly an acute illness, yet some people continue to have symptoms that persist for weeks 
or months. The UK National Institute for Health and Care Excellence (NICE) defines three clinical case 
definitions to identify and diagnose the long-term effects of COVID-19 1, which aligns with the World Health 
Organisation (WHO) definition being used worldwide 2: 

•	 acute COVID-19 infection (signs and symptoms of COVID‑19 for up to 4 weeks), 

•	 ongoing symptomatic COVID-19 infection (signs and symptoms of COVID‑19 from 4 weeks up to 12 
weeks), 

•	 and post-COVID-19 syndrome (signs and symptoms that develop during or after an infection consistent 
with COVID‑19, continue for more than 12 weeks and are not explained by an alternative diagnosis). 



‘Long COVID’ is broadly defined as signs and symptoms that continue or develop after the acute phase of 
SARS-CoV-2 infection 3. It can affect cardiovascular, neurological, respiratory and other organ systems 4.

According to the WHO, Long COVID affects about 10-20% of people who have had COVID-19 (2). The Office 
for National Statistics (ONS) estimated that two million people living in private households in the UK were 
self-reporting Long COVID as of 2nd January 2023 5. The ONS also suggests that the prevalence of Long 
COVID is greater in women, middle-aged people, those from the most deprived areas, and those with an 
activity-limiting health condition or disability 5.

Looking at clinically diagnosed cases in Wales, just over 2,400 people had been diagnosed with Long COVID 
by their general practitioner (GP) or healthcare professional in Wales by January 2021, and 2,226 people were 
referred to Long COVID rehabilitation services 6,7. In October 2021, an academic panel discussing COVID-19 
recovery with the Senedd’s Health and Social Care Committee highlighted the data gap in recording Long 
COVID cases and suggested that GPs need to report the number of patients they see with the condition 6.

What we did
We conducted a cohort study for the population of Wales using electronic health record (EHR) data sources. 
We used anonymised, population-scale, individual-level linked data held within the Secure Anonymised 
Information Linkage (SAIL) Databank at Swansea University 8. Our population spine was the Welsh COVID-19 
e-cohort, termed C20, which consists of 3.5 million people (adults and children) alive and resident in Wales 
from 1st January 2020 to 31st December 2022. This includes all individuals who migrated into or who were 
born in Wales during this time 9. Those not registered with a general practice in Wales were excluded from 
the analyses. We linked the C20 cohort to a range of routinely-collected data sources, including primary care 
(general practice) data and secondary care (hospital admission and outpatient) data, COVID-19 testing data, 
mortality data and other administrative data sources.

We identified any record of Long COVID using the clinical codes listed in Table 1. We used the International 
Classification of Disease version 10 (ICD-10) for secondary care. Wales currently has two general practice 
software system providers, namely EMIS 10 and Vision 11, which are used in general practice by GPs to collect 
primary care consultation details. These details are then provided to the SAIL Databank through the SAIL 
standard data acquisition, anonymisation and approvals processes. We used all available records from both 
GP software system providers in this Data Insight. Due to the discontinuation of Read codes prior to the start 
of the COVID-19 pandemic, all codes and records of Long COVID are officially identified in SNOMED, which 
is not available in Wales currently across primary or secondary care EHR data sources, and instead captured 
as unofficial Read codes within what are known as ‘local codes’, which do not appear in the official Read code 
browser. In collaboration with the SAIL Databank and Digital Health and Care Wales (DHCW), our group 
confirmed with the GP software system providers for Wales their respective local codes used to record Long 
COVID. To our knowledge, this is the first study and output to identify and utilise the comprehensive list of all 
available clinical codes for Long COVID across all the primary and secondary care data sources in Wales.

Long COVID clinical codes were only added to SNOMED in November 2020 and made available in EMIS 
at the end of January 2021 and Vision at the end of February 2021 12,13. Our study window was from 1 
January 2020 to 31 December 2022. Although the start date is before the codes were created, GPs could 
backdate diagnostic codes when recording Long COVID as part of data capture during patient consultations. 
Demographic variables were extracted, including age, sex, Welsh Index of Multiple Deprivation 2019 (WIMD, 
divided into quintiles) 14, and ethnic group 15. Furthermore, the severity of previous COVID-19 infection 
(hospitalisation) was identified. Our analysis consisted of calculating the proportion of patients with Long 
COVID codes over the whole study period per 100,000 patients and stratifying by each of the characteristics 
listed.



Coding type 
/ local code 

system
Category Description Code

ICD-10 Diagnostic codes Post COVID-19 condition or symptom U074

Vision Diagnostic codes Post-COVID-19 syndrome AyuJC

Vision Referral codes Signposting to Your COVID Recovery 8HkjG

Vision Referral codes Referral to post-COVID assessment clinic 8HTE6

Vision Referral codes Referral to Your COVID Recovery rehabilitation platform 8HkI.

Vision Assessment codes
Post-COVID-19 Functional Status Scale patient self-report final 
scale grade

38Vx.

Vision Assessment codes
Post-COVID-19 Functional Status Scale structured interview 
final scale grade

38Vy.

Vision Diagnostic codes Ongoing symptomatic COVID-19 A7955

EMIS Diagnostic codes Post-COVID-19 syndrome ^ESCT1348645

EMIS Referral codes Signposting to Your COVID Recovery ^ESCT1348624

EMIS Referral codes Referral to post-COVID assessment clinic ^ESCT1348625

EMIS Referral codes Referral to Your COVID Recovery rehabilitation platform ^ESCT1348626

EMIS Assessment codes
Newcastle post-COVID syndrome Follow-up Screening 
Questionnaire

^ESCT1348627

EMIS Assessment codes
Assessment using Newcastle post-COVID syndrome Follow-up 
Screening Questionnaire

^ESCT1348628

EMIS Assessment codes C19-YRS (COVID-19 Yorkshire Rehabilitation Screening) tool ^ESCT1348629

EMIS Assessment codes
Assessment using C19-YRS (COVID-19 Yorkshire Rehabilitation 
Screening) tool

^ESCT1348631

EMIS Assessment codes
PCFS (Post-COVID-19 Functional Status) Scale patient self-
report

^ESCT1348633

EMIS Assessment codes
Assessment using PCFS (Post-COVID-19 Functional Status) 
Scale patient self-report

^ESCT1348635

EMIS Assessment codes
PCFS (Post-COVID-19 Functional Status) Scale patient self-
report final scale grade

^ESCT1348637

EMIS Assessment codes
PCFS (Post-COVID-19 Functional Status) Scale structured 
interview final scale grade

^ESCT1348639

EMIS Assessment codes
Assessment using PCFS (Post-COVID-19 Functional Status) 
Scale structured interview

^ESCT1348641

EMIS Assessment codes
PCFS (Post-COVID-19 Functional Status) Scale structured 
interview

^ESCT1348643

EMIS Diagnostic codes Ongoing symptomatic COVID-19 ^ESCT1348648

Table 1 – List of ICD-10, Vision and EMIS local codes used to identify Long COVID in primary and secondary data sources 

within the SAIL Databank.



What we found
Of the 3,571,515 individuals in our cohort, 8,592 
(0.2%) were identified as having Long COVID 
(Table 2). Compared with the general population, 
characteristics associated with a greater likelihood 
of a Long COVID diagnosis in EHR were being 
female, middle-aged, white, and being hospitalised 
within 28 days of a confirmed COVID-19 infection. 
Long COVID affected all socioeconomic groups 
approximately equally, as assessed using the WIMD 
(Table 2).

When looking at the recording of Long COVID across 
general practices, coding was unevenly distributed. 
As shown in Figure 1, about 18% of general 
practices in SAIL have not used the codes at all. The 
distribution of general practices is described more 
fully in Figure 1. The highest number of codes in a 
single practice was 323 recorded for 114 individuals 
(data not shown).

Figure 2 shows the rate of coding over time in 
primary care data. The number of recorded events 
was relatively low until the end of January 2021, after 
which there was an increase in coding. This increase 
was more marked in EMIS practices, peaking around 
March-April 2022. Then the number of recorded 
events decreases. Records that had been backdated 
before January 2021  were very infrequent, when the 
local codes were made available in Wales.

Finally, Table 3 presents the coding of individual 
codes in primary and secondary care. The diagnostic 
codes were the most commonly used in primary 
care, particularly the ‘Ongoing symptomatic 
COVID-19’ code, which accounted for 54.4% of all 
recorded codes in primary care. Codes relating to the 
assessment of Long COVID were used rarely.



Characteristic All population, 
n (%)

People with a Long COVID code in 
primary or secondary care

Long COVID, n (%) Rate per 100,000 

Total N = 3,571,515 (100%) N = 8,592 (100%) 241

Sex Female 1,787,219 (50.0%) 5,597 (65.1%) 313

Male 1,784,296 (50.0%) 2,995 (35.9%) 168

Age group 0-17 678,062 (19.0%) 300 (3.5%) 44

18-29 567,124 (15.9%) 617 (7.2%) 109

30-39 456,357 (12.8%) 1,283 (14.9%) 281

40-49 416,743 (11.7%) 1,727 (20.1%) 414

50-59 479,078 (13.4%) 2,151 (25.0%) 449

60-69 393,258 (11.0%) 1,373 (16.0%) 349

70-79 315,771 (8.8%) 719 (8.4%) 228

80-89 146,831 (4.1%) 336 (3.9%) 229

90+ 31,779 (0.9%) 86 (1.0%) 271

Ethnic group Asian 74,741 (2.1%) 189 (2.2%) 253

Black 20,366 (0.6%) 31 (0.4%) 152

Mixed 71,770 (2.0%) 125 (1.5%) 174

Other 19,411 (0.5%) 39 (0.5%) 201

White 2,858,988 (80.0%) 7,625 (88.7%) 267

Unknown 526,239 (14.7%) 583 (6.8%) 111

Deprivation 1 (most deprived) 679,708 (19.0%) 1,714 (19.9%) 252

2 657,712 (18.4%) 1,566 (18.2%) 238

3 667,839 (18.7%) 1,757 (20.4%) 263

4 649,640 (18.2%) 1,552 (18.1%) 239

5 (least deprived) 654,201 (18.3%) 1,498 (17.4%) 229

Missing 262,415 (7.3%) 505 (5.9%) 192

Hospitalised within 28 days of 
testing positive

37,511 (3.5%) 1,316 (15.3%) 3,508

Table 2 – Characteristics of the cohort.



Figure 1 – Volume of Long COVID code use in individual practices in Wales.

Figure 2 – Long COVID diagnosis codes recorded in primary care data source over time (numbers < 10 replaced with 0).



Code type and 
code Description Total records, 

n (%)
Total individuals, 

n (%)

Secondary care

U074 Post COVID-19 condition or symptom 3,635 2,056

Primary care

Diagnostic codes

^ESCT1348645 Post-COVID-19 syndrome 3,389 (27.7%) 1,618 (21.5%)

AyuJC Post-COVID-19 syndrome 472 (3.9%) 346 (4.6%)

^ESCT1348648 Ongoing symptomatic COVID-19 6,317 (51.6%) 3,718 (49.5%)

A7955 Ongoing symptomatic COVID-19 347 (2.8%) 287 (3.8%)

Referral codes

8HTE6 Referral to post-COVID assessment clinic 683 (5.6%) 597 (7.9%)

^ESCT1348625 Referral to post-COVID assessment clinic 389 (3.2%) 356 (4.7%)

^ESCT1348626 Referral to Your COVID Recovery rehabilitation platform 297 (2.4%) 265 (3.5%)

8HkI. Referral to Your COVID Recovery rehabilitation platform 181 (1.5%) 164 (2.2%)

8HkjG Signposting to Your COVID Recovery 94 (0.8%) 90 (1.2%)

^ESCT1348624 Signposting to Your COVID Recovery 82 (0.7%) 72 (1.0%)

Assessment codes

^ESCT1348627
Newcastle post-COVID syndrome Follow-up Screening 
Questionnaire

≤10 ≤10

^ESCT1348628
Assessment using Newcastle post-COVID syndrome Follow-up 
Screening Questionnaire

≤10 ≤10

^ESCT1348629 C19-YRS (COVID-19 Yorkshire Rehabilitation Screening) tool ≤10 ≤10

^ESCT1348631
Assessment using C19-YRS (COVID-19 Yorkshire Rehabilitation 
Screening) tool

≤10 ≤10

^ESCT1348633
PCFS (Post-COVID-19 Functional Status) Scale patient self-
report

≤10 ≤10

^ESCT1348635
Assessment using PCFS (Post-COVID-19 Functional Status) 
Scale patient self-report

≤10 ≤10

^ESCT1348637
PCFS (Post-COVID-19 Functional Status) Scale patient self-
report final scale grade

≤10 ≤10

^ESCT1348639
PCFS (Post-COVID-19 Functional Status) Scale structured 
interview final scale grade

≤10 ≤10

^ESCT1348641
Assessment using PCFS (Post-COVID-19 Functional Status) 
Scale structured interview

≤10 ≤10

^ESCT1348643
PCFS (Post-COVID-19 Functional Status) Scale structured 
interview

≤10 ≤10

38Vx.
Post-COVID-19 Functional Status Scale patient self-report final 
scale grade

≤10 ≤10

38Vy.
Post-COVID-19 Functional Status Scale structured interview 
final scale grade

≤10 ≤10

Table 3 – Total use of each individual Long COVID code in primary and secondary care data sources.



Why it matters
Based on our approach, we estimated the prevalence of Long COVID presenting in primary and secondary 
care data sources for Wales at 0.2%. Prevalence of Long COVID using clinicians’ diagnoses has also been 
derived for the general population of England (0·04%, February 2020 to April 2021) 13 and the adult 
population of Scotland (0·02%, March 2020 to October 2022) 16. However, these findings are likely a 
substantial underestimation of how many people in the UK have been or continue to be, impacted by 
Long COVID. Earlier estimates from self-reported surveys, such as ONS surveys, are much higher, ranging 
anywhere between 3-5% 5,7,17.

There might be a combination of reasons for low rates of clinical coding of Long COVID, compared with 
estimates from self-reported surveys, and inter-practice variation. These could include delays in introducing 
clinical coding, lack of recognition, inadequate coding, and hesitancy to code Long COVID due to clinical 
uncertainty. It could also be because only cases who sought interaction with the health system have been 
captured 13,16,18,19. On the other hand, it is also possible that estimates from survey data may be inaccurate due 
to selection bias or inaccuracies resulting from respondents’ self-diagnoses 16.

The subgroups identified by our analysis as containing a higher proportion of individuals with a Long COVID 
clinical diagnosis relative to the general population align with some others’ findings, including being 
female 5,13,16,20, middle-aged 5,13,16 and being hospitalised or admitted to an Intensive Care Unit within 28 days 
of a positive test 21,22 (suggestive of severe acute infection). It also seems that some of the characteristics that 
increase the risk of developing a severe COVID-19 infection (such as someone of older age, male, an ethnic 
minority group, and living in more deprived areas) may not translate into an increased risk of developing Long 
COVID 23.

Given the scale of the COVID-19 pandemic, with the majority of the population being infected at least 
once, even a low proportion of individuals with Long COVID will generate a major public health burden. It 
is reassuring that diagnoses of Long COVID have fallen after peaking around the time of 12 weeks after the 
Omicron wave began at the end of 2021. During the Omicron peak, 5.6% of the population tested positive 
for COVID-19 from 31st December 2021 to 6th January 2022, based on the ONS COVID infection survey. 
Subsequent peaks in March 2022 and July 2022 did not lead to the same peaks in Long COVID diagnoses.

These results improve our understanding of the impacts of Long COVID in Wales, informing policy-making 
and supporting people who need or provide Long COVID healthcare.

What next?
All codes and scripts used in this study to define Long COVID phenotype and identify recorded cases in Wales 
are available in a GitHub repository for others to access https://github.com/SwanseaUniversityDataScience/
ADRW-DataInsight-LongCOVID.

Our findings demonstrate that clinical codes for Long COVID have potentially been underutilised. Developing 
additional data-driven approaches is therefore necessary to define a Long COVID phenotype or clusters of 
symptoms and to obtain an accurate prevalence estimate.

While there has been significant investment in Long COVID research in the UK and globally, variations in the 
quality of some studies and different outcome measures prevent firm conclusions around its health impacts 
and longer-term burden. Analysis using population-scale longitudinal data (such as data sources available 
within the SAIL Databank) is crucial to investigate predictive risk factors and the health-related quality of life 
for people with Long COVID. It also provides insight into the effectiveness of recovery programmes such as 
the Adferiad (Recovery) programme in Wales 24.

A limitation of this current Data Insight is that the primary care general practice data in SAIL Databank does 
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