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Abstract

Objectives: \We aimed to estimate how rheumatology outpatient hospital attendances have changed since the COVID-19 pandemic and deter-
mine demographic characteristics associated with observed changes.

Methods: Using three primary and secondary care electronic health record datasets in England (with the approval of NHS England), Scotland and
Wales, we identified people with a diagnosis of RA before 1 April 2019. We determined the proportion of people with rheumatology hospital outpatient
appointments each month [April 2019 to December 2022 (Wales and Scotland), November 2023 (England)] and quantified changes using interrupted
time-series analysis. We used logistic regression to determine characteristics associated with having fewer appointments compared with 2019.

Results: \We identified 145065, 3813 and 13637 people coded with RA in England, Scotland and Wales, respectively. At the start of the
COVID-19 pandemic the number of rheumatology outpatient appointments dropped sharply across all nations. In England and Scotland, the per-
centage of monthly appointments has continued to decline. In Wales, while there was a gradual recovery, rheumatology services have not
returned to pre-pandemic levels. In contrast, the number of appointments for other specialties has recovered in all nations. People with no rheu-
matology outpatient appointments were more often aged over 80, male and living in rural areas. Ethnic minorities, those living in more deprived
and urban areas had fewer appointments after the start of the pandemic compared with 2019.

Conclusion: For the first time, we compared healthcare use across three UK nations and found rheumatology outpatient appointments had not
recovered to pre-COVID-19 pandemic levels, particularly in Scotland and England.

Keywords: rheumatoid arthritis, delivery of health care, inequalities, observational studies, organization of health care

Rheumatology key messages

* Rheumatology outpatient appointments remain below pre-pandemic levels, particularly in Scotland and England, unlike other specialties.
¢ Ethnic minorities, deprived communities and urban residents had fewer rheumatology appointments post-pandemic than in 2019.

* Rheumatology services need data-driven strategies to provide better support, tailored to local community needs.

Introduction through frequent monitoring and adaptation of treatments
RA is a chronic inflammatory condition that requires ongo- [1]. In early inflammatory arthritis, monitoring every one to
ing specialist care. Rheumatologists employ a treat-to-target  three months is recommended [2]. In the UK this can move to
strategy aiming for minimal disease activity, achieved  annual review once the disease is stable. This enables
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monitoring of disease activity and the development of comor-
bidities. Patients should have access to specialist care in the
case of disease flare-ups [3].

Rheumatology services were significantly affected by the
COVID-19 pandemic, with rheumatologists frequently
seconded to help treat COVID-19 patients. Rheumatology
and primary care appointments were moved to telephone or
video consultations and drug monitoring was reduced [4, 5].
It is not clear how this impacted people with RA. There have
been reports of medication interruptions during the pan-
demic, resulting in disease flares. However, many of these
studies are based on self-reported data [6-8]. Beyond the im-
pact of the pandemic, health inequities exist in RA, with
greater deprivation being associated with worse outcomes [9,
10]. There is also evidence that people of lower socioeco-
nomic status (SES), older age and those living in a rural loca-
tion can struggle to access rheumatology services [11].

Prior to the COVID-19 pandemic, several countries have
reported a shortage of rheumatologists, which is predicted to
worsen [4, 12, 13]. The UK rheumatology workforce is un-
derstaffed. It is recommended that there is one consultant per
60000 population; however, there is significant variation
across the devolved nations. For example, there is one consul-
tant per 80617 in England and one per 111637 in Scotland,
resulting in potential gaps in care [4].

Furthermore, in the UK, healthcare is delivered under the
umbrella of the National Health Service (NHS); however,
health is devolved across the four nations of the UK (England,
Wales, Scotland and Northern Ireland). Each nation has varia-
tion within healthcare systems, with divergent policies and
priorities.

We had access to linked primary and secondary electronic
health record (EHR) data from three of the four nations
(England, Wales and Scotland) providing a unique opportu-
nity to explore healthcare use, specifically rheumatology out-
patient attendances, across devolved nations of the UK and
examine the differential impacts since the COVID-19 pan-
demic. In patients with RA we aimed to (i) estimate how
hospital outpatient appointments have changed over the
course of the pandemic, compared with 2019; (ii) determine
socio-demographic characteristics associated with any ob-
served changes; and (iii) compare changes in rheumatology
outpatient attendances with changes in other specialties.

Methods
Study design and data sources

We conducted a population-based observational cohort study
of people with RA using electronic health records (EHR) in
England, Wales and Scotland.

In England, we used primary care records managed by the
GP software provider TPP linked to outpatient appointment
data from the Hospital Episode Statistics for England and
mortality data from the Office for National Statistics (ONS)
through OpenSAFELY. TPP patients represent 42.5% of the
England population and are broadly representative [14]. All
data were linked, stored and analysed securely within the
OpenSAFELY platform: https://opensafely.org/, as part of the
NHS England OpenSAFELY COVID-19 service. This includes
pseudonymized data such as coded diagnoses, medications and
physiological parameters. Free text data are excluded. All
code is shared openly for review and re-use under MIT
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open licence (https://github.com/opensafely/RA_outcomes).
Detailed pseudonymized patient data is potentially re-
identifiable and therefore not shared.

Primary care data for around 85% of the Welsh population
is available within the SAIL Databank. All people alive in
Wales registered with a general practice who contribute data
to SAIL were identified as of 23 March 2020. Individuals with
diagnostic codes for RA from 1 January 2005 to 22 March
2020 were identified from this general population group using
primary care records in the Welsh Longitudinal General
Practice (WLGP) database. This information was linked to
other national databases in SAIL including: outpatient
appointments, emergency care and hospital admissions [15].

In contrast, there is no national, anonymized primary care
dataset in Scotland and primary care data can only be
accessed through a trusted third-party provider. This process
currently requires written permission from individual GP
practices and reimbursement for time to complete the agree-
ments. Due to time and financial constraints, this limited the
scope of data that could be included from Scotland. We re-
port on primary care data from two health boards in
Scotland: Grampian and Highland. These were selected to
provide a mix of urban, accessible and remote rural mainland
communities and island communities and different healthcare
settings. A total of 50% of practices approached granted per-
mission and their data were included in the study. Primary
care data was linked to other national databases in Public
Health Scotland, including outpatient hospital appointments,
hospital admission records, registries for death and cancer,
and all medications dispensed in community care. Data linkage
was conducted by the NHS Scotland electronic Data Research
and Innovation Service via deterministic linkage methods using
unique personal identification numbers in a process shown to
produce highly accurate and complete data [16]. Data was
accessed through the National Data Safehaven.

In England, this study was approved by the Health
Research Authority (REC reference 20/LO/0651) and by the
LSHTM Ethics Board (reference 21863). In Wales, the study
was approved by the SAIL Information Governance Review
Panel (approval number: 0419). All data used in this study
can be accessed by request to SAIL. Approvals for data link-
age in Scotland were obtained from the Public Benefit and
Privacy Panel for Health and Social Care, Scotland (reference
number 1819-0286). More information on ethics can be
found in the disclosures section.

Study population

Our study start date was 1 April 2019, based on data avail-
ability across all three datasets. We identified people with
coded RA on or prior to 1 April 2019 (index date) using a
validated algorithm [17]. The algorithm uses diagnosis (Read
or SNOMED CT codes) and prescription codes from the pri-
mary care EHRs. In England and Wales people were consid-
ered to have a diagnosis of RA if they had either (i) >2 RA
diagnosis codes on different dates with at least one ‘strong’
codes indicating seropositive or erosive RA or specifically RA
as opposed to systemic manifestations, seronegative RA or
other weak evidence of RA, and no alternative diagnosis; or
(i) a single RA diagnosis code and disease-modifying anti-
rheumatic drug (DMARD) prescribing after the first RA code
and no alternative indication. In Scotland, due to insufficient
prescribing data, this was based on the presence of >2 RA
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codes. We required people to have at least 3 months registra-
tion with their GP prior to 1 April 2019 and be aged
18-115 years. We excluded people with missing age, sex, re-
gion or index of multiple deprivation as this could indicate
poor data quality. We followed people until the earliest of
death, deregistration from their practice or the end of the study
period (Wales and Scotland: 31 December 2022, England: 30
November 2023).

Study measures

Using these cohorts of people with a diagnosis of RA, we
identified all hospital outpatient appointments occurring dur-
ing the study period in the secondary care data. We then clas-
sified these by whether they were with the rheumatology
specialty or other medical and surgical specialties. Thus,
reported rates of outpatient appointments for rheumatology
and non-rheumatology specialties refer specifically to individ-
uals with RA. In England these were appointments attended;
in Scotland and Wales, these were appointments scheduled.
We determined the following socio-demographic charac-
teristics at index date: age, sex, ethnicity, urban-rural classifi-
cation and country-specific index of multiple deprivation
(IMD), an area-based measures of deprivation (Table 1). We
identified smoking status at index date by identifying the lat-
est smoking code and any record of prior smoking, and clas-
sified people as either non-smokers, ex-smokers or current
smokers. BMI at baseline was defined using the most
recent measurement within the 5 years prior to baseline.

Statistical analysis

We describe the baseline socio-demographic characteristics
and healthcare use of each nation. For outpatient appoint-
ments with rheumatology and all other hospital-based special-
ties, we determined the proportion of people who attended/
had scheduled appointments each month. We quantify changes
using time-series analysis, where monthly proportions were
modelled in an ordinary least-squares regression model with
Newey-West heteroskedasticity-consistent standard errors and
one lag to account for autocorrelation, determined through
model checks including autoregression and partial autocorrela-
tion plots. The interruption was set at 23 March 2020. To
further understand how appointments changed over time, and
because frequently people are seen on an annual basis in rheu-
matology, we counted the number of outpatient appointments
with (i) rheumatology and (ii) all other specialties each year:
April-March. People were classified as having either zero,

Table 1. Covariate definitions for each nation

1-2 or >3 rheumatology outpatient appointments in a given
year. We excluded people from these counts if they were dereg-
istered with a general practice, or died during the year of inter-
est as their count would not represent the whole year. We
compared counts in each of the years during and after the
COVID-19 pandemic (starting April 2020 onwards) to counts
in the year prior to the pandemic (year starting April 2019).
We then determined if people had either no appointments in a
year, fewer appointments compared with the pre-pandemic
year or the same number or more appointments compared
with the pre-pandemic year. In people who had appointments
in both comparator years, we described the socio-demographic
characteristics of these groups and used univariate and multi-
variate logistic regression models to measure whether age, sex,
ethnicity, rural-urban classification area-based measure of dep-
rivation (IMD) were associated with having fewer appoint-
ments compared with 2019. The aim was to identify whether
specific demographic groups were less likely to have main-
tained pre-pandemic levels of care, which could indicate ineq-
uitable access to services during or following the pandemic.

The pre-specified variables included in the logistic regres-
sion models were determined a priori through discussion
with the clinical and analytical teams.

Missing data

A missing category was used to indicate where covariates
were missing, including BMI, smoking and ethnicity. As there
was a large amount of missing data for ethnicity in Wales, for
descriptive purposes ethnicity was categorized as White,
Ethnic Minorities or Unknown, and ethnicity was not in-
cluded in the logistic regression models.

Software and reproducibility

Data management in England was performed using Python
3.9.7, with analysis carried out using Stata 17. Code for data
management and analysis, as well as codelists and the proto-
col, are archived online (https:/github.com/opensafely/RA_
outcomes/tree/main).

Data management in Wales was primarily conducted on an
IBM database (DB2) using SQL. Scottish data was received
as comma-separated-value files, which were imported into
RStudio 4.4.1 for handling. In Wales and Scotland analysis
was performed using RStudio 4.4.1. Data visualizations com-
bining all nation data were created in RStudio using ggplot2
and other open-source libraries.

England

Wales

Scotland

Region

Rural-urban
classification

Deprivation

Ethnicity

9 regions of England based on NHS
administrative geographical areas
Based on Rural Urban Classification
for England and Wales [18] and
categorised into urban and rural
Quintiles of Index of Multiple
Deprivation (IMD) based on a
person’s postcode [20]
Self-reported ethnicity identified using
SNOMED CT codes in primary care
record, supplemented with ethnicity

recorded in the secondary care record

22 Local Authorities

Based on Rural Urban Classification
for England and Wales [18] and
categorised into urban and rural

Quintiles based on the Welsh Index
of Multiple Deprivation (WIMD)
based on 1990 LSOAs [21]

Self-reported ethnicity identified
using SNOMED CT codes in
primary care record, supplemented
with ethnicity recorded in the
secondary care record

2 Health Boards (Highlands
and Grampian)

Based on Rural Urban Classification
for Scotland [19] and categorised
into urban and rural

Quintiles based on the Scottish Index
of Deprivation (SIMD) based on
6976 data zones [22]

Not available
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Results

Demographics

The number of people with RA on 1 April 2019 in the three
nation cohorts was as follows: 145065 (England), 3813
(Scotland) and 13 637 (Wales). The English Cohort was older
[age >80 years: 15.9% (England), 11.7% (Wales) and 12.7%
(Scotland)], with fewer people living in rural areas than
Scotland or Wales [rural: 24.7% (England), 32.0% (Wales)
and 33.7% (Scotland)]. The Scottish cohort was less deprived
than England and Wales [IMD 1 (most deprived): 17.9%
(England), 19.3% (Wales), 6.4% (Scotland)]. The English co-
hort had a longer disease duration than Wales and Scotland
[time since first RA code: 12.2years (England), 9.5years
(Wales), 7.6 years (Scotland)] (Table 2).

Outpatient hospital appointments per month
Rheumatology appointments

In England and Wales on average 14% of the RA cohorts
attended a rheumatology outpatient appointment each month
in the year prior to the COVID-19 pandemic. In Scotland this
figure was 8%. Across all nations there was a marked reduc-
tion in the proportion of the cohort having rheumatology
appointments at the start of the pandemic (March 2020).

Table 2. Characteristics of each cohort at study start (1 April 2019)
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In Wales, the proportion of the cohort with a rheumatol-
ogy outpatients appointment then increased from 12% in
June 2020 t013% in August 2022. In Scotland and England
during the same period, the proportion with a rheumatology
appointment each month continued to decrease over time
from 5.4% to 4.2% in Scotland, and from 13% to 11% in
England (Fig. 1).

Non-rheumatology appointments

For other speciality outpatient appointments attended by
the RA cohorts, a similar reduction in appointments was seen
at the start of the pandemic; however, appointment frequency
recovered to at least pre-pandemic levels in all nations by the
end of the study period (Fig. 1).

Trends in outpatient hospital appointments
peryear
Rheumatology appointments

England and Wales had similar patterns in the proportion
of people with RA attending or scheduled to attend rheuma-
tology appointments per year. In the year prior to the
COVID-19 pandemic (April 2019 to March 2020), people
most frequently had one to two rheumatology outpatient
appointments per year (England: 44%, Wales: 46%), with
around one-third having no appointments (England: 30%,

England?® Wales Scotland
Number of people N = 145,065 N=13,637 N=3,813
Age, n (%) 18-40 years 7910 (5.5) 775 (5.7) 279 (7.3)
41-60 years 39305 (27.1) 4055 (29.7) 1174 (30.8)
61-80 years 74805 (51.6) 7258 (53.2) 1877 (49.2)
80+ years 23045 (15.9) 1549 (11.4) 483 (12.7)
Sex, n (%) Female 102145 (70.4) 9533 (69.9) 2557 (67.1)
Male 42925 (29.6) 4104 (30.1) 1256 (32.9)
Rural-Urban classification, 7 (%) Rural 35825 (24.7) 4362 (32.0) 2527 (66.3)
Urban 109245 (75.3) 9275 (68.0) 1286 (33.7)
Index of Multiple Deprivation, 7 (%) 1 (most deprived) 25995 (17.9) 2637 (19.3) 245 (6.4)
2 28310 (19.5) 3037 (22.3) 601 (15.8)
3 32695 (22.5) 2871 (21.1) 1046 (27.4)
4 30375 (20.9) 2605 (19.1) 1338 (35.1)
5 (Least deprived) 27695 (19.1) 2487 (18.2) 583 (15.3)
Smoking, 7 (%) Never 53555 (36.9) 3496 (25.6) -
Current 20390 (14.1) 3108 (22.8) -
Former 70740 (48.8) 7033 (51.6) -
Missing 380 (0.3) - -
BML, 7 (%) Underweight 3605 (2. - -
Healthy weight 38440 (26 5) - -
Overweight 42120 (29) - -
Obese 34375 (23.7) - -
Severe obesity 6250 (4.3) - -
Missing 20280 (14) - -
Ethnicity, 7 (%) White 131975 (91) 6227 (45.7) -
Asian 8210 (5.7) - -
Black 1910 (1.3) - -
Mixed 890 (0.6) - -
Other 1085 (0.7) - -
Ethnic minorities 78 (0.6) -
Missing 1000 (0.7) 7332 (53.8) -
Time since first RA code (years), mean (SD) 12.21 (10.97) 9.49 (5.63) 7.63 (5.01)

? Counts for England rounded to the nearest 5.
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Figure 1. Percentage of the cohorts to attending (England)/scheduled to attend (Scotland/\Wales) rheumatology (A) or all other (B) outpatient
appointments each month. Black dotted line indicates the beginning of lockdown restrictions in the UK. Coloured dotted lines indicate the end of the

study period in each nation

Wales: 27%) and a quarter having three or more appoint-
ments per year (England: 25%, Wales 27%).

This pattern continued after the start of the pandemic;
however, there was a higher proportion of people who had
no appointments [year starting April 2020: 33.6% (England),
32.5% (Wales)]. When comparing 2020-2019, 22% of the
cohort in England and 18% of the cohort in Wales had no
rheumatology appointments in either year; 35% of the cohort
in England and 38% of the cohort in Wales had fewer
appointments.

In Scotland, in the year prior to the COVID-19 pandemic,
47% of the cohort had no rheumatology outpatient appoint-
ments, 44% had one to two appointments and 9% had three
or more appointments. When comparing 2020-2019, the
proportion of the cohort with no appointments increased to
63%; 41% had no appointments in either year and 33% had
fewer appointments (Table 3).

Non-rheumatology specialist appointments

In England and Wales, the majority of people with RA had
six or more non-rheumatology outpatient appointments per
year in the year before the COVID-19 pandemic; in Scotland,
most of the cohort had between one and two appointments.
A small proportion of the cohort did not have any non-
rheumatology specialist outpatient appointments: 14.8% in
England, 12.4% in Wales and 25.8% in Scotland.

Compared with 2019, in 2020, the majority of people with
RA in all three countries had one to two appointments:
31.3% in England, 33.6% in Wales and 34.2% in Scotland.
By 2021, patterns in England and Wales had shifted back
towards pre-pandemic levels, with most patients having six
or more appointments. In contrast, in Scotland the largest

proportion of patients (30.1%) still had only one to two
appointments (Supplementary Table S1).

Differences in healthcare use by sociodemographic
characteristics

Across all nations, those with no scheduled or attended rheu-
matology outpatient hospital appointments were more likely
to be older than 80vyears, male and live in a rural area
(Supplementary Tables S2 and S3).

For those with outpatient hospital appointments, in
England, the most deprived were more likely to have fewer
appointments in 2020 than 2019 [IMD 5 (least deprived):
OR 0.94, 95% CI 0.90-0.98, IMD 4: OR 0.94, 95% CI
0.90-0.98. IMD 3: OR 0.95, 95% CI 0.91-0.99] (Figs 2 and
3, Supplementary Table S4). A similar pattern was seen in
Wales and Scotland, though with fewer individuals, there
was greater uncertainty around the estimates.

In Wales and Scotland, people living in an urban area were
more likely to have fewer appointments [OR (95% CI): 1.19
(1.04, 1.35) (Wales), 1.70 (1.44, 2.00) (Scotland)]; there was
little difference in England [OR 95% CI: 1.02 (0.99, 1.05)].
In Wales and Scotland, males were less likely to have fewer
appointments [OR 95% CI: 0.83 (0.74, 0.94) (Wales), 0.81
(0.69, 0.95) (Scotland)], but this was not seen in England
[OR 95% CI: 0.99 (0.96, 1.01)]. In England, those with
Mixed, Asian or Other ethnicity were more likely to have had
fewer outpatient appointments (Asian: OR 1.21, 95% CI
1.17, 1.28, Mixed: OR 1.26, 95% CI 1.08, 1.47, Other: OR
1.18, 95% CI 1.03, 1.37). Similar patterns were seen when
comparing 2021-2019 (Supplementary Table S5).
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Figure 2. Forest plot of univariate odds ratios and 95% confidence intervals for having fewer rheumatology outpatient appointments in 2020 and 2021
compared with 2019, by sociodemographic characteristics. An odds ratio above one indicates that people were more likely to have fewer appointments,
and odds ratio below one indicates the people were less likely to have fewer appointments
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Figure 3. Forest plot of multivariate odds ratios and 95% confidence intervals for having fewer rheumatology outpatient appointments in 2020 and 2021
compared with 2019, by sociodemographic characteristics. An odds ratio above one indicates that people were more likely to have fewer appointments,
and odds ratio below one indicates that people were less likely to have fewer appointments

Discussion

This is the first study to compare outpatient hospital appoint-
ments and socio-demographic characteristics of people with
RA in the three devolved nations of the UK during the
COVID-19 pandemic and the recovery period. We found a
reduction in the proportion of rheumatology outpatient
appointments at the start of the pandemic in all three nations;
however, subsequent recovery varied. Since June 2020, in
Wales, there has been a recovery in scheduled rheumatology
appointments, albeit not to pre-pandemic levels. By contrast,

in England and Scotland rheumatology outpatient appoint-
ments offered or attended had not recovered at the end of the
study period. The proportion of patients with rheumatology
appointments reduced over time into 2022 in Scotland and
into 2023 in England. A high proportion of patients were
not seen for several years, particularly in Scotland where
41% were not seen in 2019 and 2020. These people were fre-
quently over 80 years old. In England, ethnic minorities and
those living in areas with higher deprivation were more likely
to have fewer appointments after the start of the
pandemic.



This study provides a unique perspective across three UK
nations on healthcare utilization for an exemplar long-term
condition requiring regular hospital follow-up. It highlights
the context of devolved healthcare systems with differing pri-
orities and policies before and after the COVID-19 pandemic.

There are some limitations to the study. We did not
have complete population coverage, potentially affecting rep-
resentativeness. For example Scottish data were limited to
two health boards which are more rural and less deprived
than the Scottish average. However, our primary care cohorts
had an estimated 0.5% to 0.8% prevalence of RA; this is in
keeping with national estimates, typically 0.5% to 1% of
adults in developed countries [23]. In Wales and Scotland,
hospital outpatient records described appointments sched-
uled, whereas in England attended appointments rates were
available. This may explain the higher number of appoint-
ments in Wales; however, the non-attendance rates are low in
rheumatology [24] and likely to be distributed evenly across
the cohorts. The algorithm defining RA cases included primary
care prescribing of csDMARD:s. As this represents shared care
prescribing, it may be an underestimation in Wales and
England. However, whilst initiation of csDMARDs may take
place in secondary care in many settings, ongoing prescriptions
are provided by primary care. Therefore any underestimate is
likely to be small. We used a linear time-series model to mea-
sure change in appointments after the start of the pandemic,
which is limited by only fitting linear trend lines, as opposed to
a more flexible model. However, we had no reason to believe
that the trends would not be linear. There were no measures of
disease severity in this data which meant we could not deter-
mine whether people with fewer appointments had better dis-
ease control. Some information was unavailable, poorly
documented or complex to include, such as smoking and eth-
nicity, which meant we could not fully investigate their impact
across all countries. Certain variables, including rural-urban
classification, IMD and ethnicity, may also be interrelated,
though this was outside the scope of this study.

Studies of the impact of the pandemic service provision in
people with RA have generally focused on 2020, and most
have been survey based. Studies, in the UK, Europe, the US
and Egypt have indicated that patients felt they had reduced
access to care during the pandemic [11, 25-29]. In a survey
of patients in the UK, only 4.5% had not seen a rheumatolo-
gist at all over 18 months, which is lower than our study, but
may reflect selection bias in who completed the survey [26].

A Royal College of Physicians survey in July 2020, found
that physicians across a range of specialities did not expect to
be back at full operational capacity within 12 months, even
without any further major pandemic events. Specifically,
rheumatologists expected to be back to 75% capacity [30].
Our results suggest that the recovery of rheumatology serv-
ices has been slow. Potential reasons for the slow recovery
of rheumatology services post COVID-19 pandemic are
multi-factorial. Firstly, rheumatology services were under
considerable strain prior to the COVID-19 pandemic [4]. The
COVID-19 pandemic put further strain on already stressed
rheumatology services, where many rheumatologists were
deployed to frontline COVID-19 care in the early months. As
a result, waiting lists lengthened. The finding of such a high
proportion of RA patients with no rheumatology appoint-
ments is striking and clinically important. There are two po-
tential explanations for this: (i) data-related factors such as
misclassification of diagnosis and (ii) clinical or service-
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related factors. During the COVID-19 pandemic there was
substantial disruption to planned care, even before the first
official UK lockdown. Non-urgent appointments, particu-
larly for patients considered stable, were frequently post-
poned. Our data suggest that rheumatology services did not
return to pre-pandemic activity levels, unlike many other spe-
cialties, indicating that these service pressures and deferrals
persisted well beyond the initial pandemic response.

Workforce data provides important contextual insights.
According to the British Society for Rheumatology (BSR)
2021 workforce report [4], all nations have below the recom-
mended minimum consultant rheumatologist : population ra-
tio. Scotland has the lowest, with just one consultant per
111 637 people. In addition to workforce shortages, the geog-
raphy of the Scottish health boards included in our study -
many of which cover remote, rural and island communities —
poses further challenges for service delivery. These factors
may help explain the lower rate of appointments observed in
Scotland and highlight the importance of considering both
workforce capacity and geographical context when interpret-
ing variations in access to care.

Interestingly, this may be a rheumatology-specific finding,
as our data showed that the amount of outpatient hospital
appointments in other specialities attended by our RA
cohorts have recovered to at least pre-pandemic levels. It is
not unexpected that a higher proportion of individuals had at
least one non-rheumatology outpatient appointment, given
that RA is associated with several comorbidities. However,
the most striking finding that these returned to pre-pandemic
level, unlike the number of rheumatology outpatient appoint-
ments, which continued to decline.

This was mirrored NHS England’s Hospital Outpatient
Activity statistical publications 2018-19 to 2023-24 [31],
which is not limited to patients with RA. While outpatient ac-
tivity in most medical specialties (e.g. nephrology, respiratory
medicine, gastroenterology, medical oncology) has remained
stable or increased post-pandemic, rheumatology outpatient
appointments (agnostic of diagnosis) have consistently de-
clined since 2020/21. While the percentage differences may
appear small, they translate into a substantial absolute num-
ber of appointments. For example, in 2023/24 there were a
total of 1768016 rheumatology outpatient appointments in
England [31]. Therefore, a 2% reduction in outpatient
appointments for people with RA, reflected across the wider
rheumatology population, equates to ~35 360 fewer appoint-
ments per year. This represents a significant shortfall in
service provision.

The association between ethnic minorities and higher dep-
rivation (IMD) with fewer outpatient appointments post-
pandemic is particularly concerning, given the fact that ethnic
minority groups and individuals living in more deprived areas
not only experienced worse outcomes during the COVID-19
pandemic but also tend to have poorer health outcomes in
rheumatic conditions more generally [32].

Implications

Rheumatic and musculoskeletal disease care has historically
not been a policy priority, and this is reflected in the reduc-
tion in rheumatology outpatient appointments for people
with RA, in contrast to the recovery of appointments ob-
served in other specialties following the COVID-19 pan-
demic. People with RA would typically expect to see a
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member of the rheumatology multidisciplinary team at least
once a year as part of ongoing disease management. The
overall decline in appointments observed, along with the sub-
stantial proportion of individuals who were not seen at all for
a year or more, likely represents missed opportunities for
timely assessment and intervention, potentially leading to
worse long-term outcomes [33].

Our findings provide the opportunity for cross-border learn-
ing in terms of data-driven approaches to service planning and
access to primary and secondary care health data to support
this, as well as evaluation of differing policy approaches across
the devolved nations. We have identified groups of individuals
that are less likely to be seen in rheumatology clinics since the
start of the pandemic. The wider RHEUMAPS study has used
the data to create interactive geo-spatial maps in Wales and
Scotland to support local, regional and national service plan-
ning [34].

Conclusions

Access to specialist rheumatology care for people with RA re-
duced at the start of the COVID-19 pandemic and had not re-
covered by the end of the study periods in England and
Scotland; whilst Wales has shown some recovery. There are
groups of people with RA who are missing out on specialist
care, representing missed opportunities for management of RA
and potential for poorer long-term outcomes. These findings
highlight the importance of tailored responses to different
populations of the UK, particularly in times of — or response
to — significant healthcare stressors, to ensure equitable care.

Ethics and information governance

In England, this study was approved by the Health Research
Authority (REC reference 20/LO/0651) and by the LSHTM
Ethics Board (reference 21863).

In Wales, the study was approved by the SAIL Information
Governance Review Panel (approval number: 0419). All data
used in this study can be accessed by request to SAIL.

Approvals for data linkage in Scotland were obtained from
the Public Benefit and Privacy Panel for Health and Social
Care, Scotland (reference number 1819-0286).

In England, NHS England is the data controller of the
NHS England OpenSAFELY COVID-19 Service; TPP is the
data processor; all study authors using OpenSAFELY have
the approval of NHS England [35]. This implementation of
OpenSAFELY is hosted within the TPP environment which is
accredited to the ISO 27001 information security standard
and is NHS IG Toolkit compliant [36].

Patient data has been pseudonymized for analysis and link-
age using industry-standard cryptographic hashing techniques;
all pseudonymized datasets transmitted for linkage onto
OpenSAFELY are encrypted; access to the NHS England
OpenSAFELY COVID-19 service is via a virtual private net-
work (VPN) connection; the researchers hold contracts with
NHS England and only access the platform to initiate database
queries and statistical models; all database activity is logged;
only aggregate statistical outputs leave the platform environ-
ment following best practice for anonymization of results such
as statistical disclosure control for low cell counts [1].

The service adheres to the obligations of the UK General
Data Protection Regulation (UK GDPR) and the Data
Protection Act 2018. The service previously operated under

notices initially issued in February 2020 by the Secretary of
State under Regulation 3(4) of the Health Service (Control of
Patient Information) Regulations 2002 (COPI Regulations),
which required organizations to process confidential patient
information for COVID-19 purposes; this set aside the re-
quirement for patient consent [2]. As of 1 July 2023, the
Secretary of State has requested that NHS England continue
to operate the Service under the COVID-19 Directions 2020
[3]. In some cases of data sharing, the common law duty of
confidence is met using, for example, patient consent or sup-
port from the Health Research Authority Confidentiality
Advisory group [4].

Taken together, these provide the legal bases to link patient
datasets using the service. GP practices, which provide access
to the primary care data, are required to share relevant health
information to support the public health response to the pan-
demic, and have been informed of how the service operates.

1) NHS Digital [Internet]. [cited 2023 Sep 20]. ISB1523:
Anonymisation Standard for Publishing Health and
Social Care Data. Available from: https://digital.nhs.uk/
data-and-information/information-standards/informatio
n-standards-and-data-collections-including-extractions/
publications-and-notifications/standards-and-collection
s/isb1523-anonymisation-standard-for-publishing-healt
h-and-social-care-data

2) GOV.UK [Internet]. 2022 [cited 2023 Sep 20].
[Withdrawn] [withdrawn] Coronavirus (COVID-19):
notice under regulation 3(4) of the Health Service
(Control of Patient Information) Regulations 2002—
general. Available from: https://www.gov.uk/govern
ment/publications/coronavirus-covid-19-notification-of-
data-controllers-to-share-information/coronavirus-
covid-19-notice-under-regulation-34-of-the-health-ser
vice-control-of-patient-information-regulations-2002-
general—2

3) NHS Digital [Internet]. [cited 2023 Sep 20]. COVID-19
Public Health Directions 2020. Available from: https:/
digital.nhs.uk/about-nhs-digital/corporate-information-
and-documents/directions-and-data-provision-notices/
secretary-of-state-directions/covid-19-public-health-dire
ctions-2020

4) Health Research Authority [Internet]. [cited 2023 Sep
20]. Confidentiality Advisory Group. Available from:
https://www.hra.nhs.uk/about-us/committees-and-serv
ices/confidentiality-advisory-group/

Supplementary material

Supplementary material is available at Rheumatology online.

Data availability

In England, access to the underlying identifiable and poten-
tially re-identifiable pseudonymized electronic health record
data is tightly governed by various legislative and regulatory
frameworks and restricted by best practice. The data in the
NHS England OpenSAFELY COVID-19 service is drawn
from General Practice data across England where TPP is the
data processor.

TPP developers initiate an automated process to create
pseudonymized records in the core OpenSAFELY database,
which are copies of key structured data tables in the
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identifiable records. These pseudonymized records are linked
onto key external data resources that have also been pseudo-
nymized via SHA-512 one-way hashing of NHS numbers us-
ing a shared salt. University of Oxford, Bennett Institute for
Applied Data Science developers and PIs, who hold contracts
with NHS England, have access to the OpenSAFELY pseudo-
nymized data tables 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 pseudonymized patient data, and to review
the outputs of this code. All code for the full data manage-
ment 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.

Access to NHS Scotland health data is governed by the
NHS Scotland Public Benefit and Privacy Panel for Health
and Social Care (HSC-PBPP). Access to the underlying pseu-
donymized health data used in this study is by application to
the HSC-PBPP panel. All data used in this study can be
accessed by request to SAIL.

The data management and analysis code for this paper was
led by Ruth E Costello in England and Michael Parker in
Wales and Scotland.
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