medRXxiv preprint doi: https://doi.org/10.1101/2025.04.25.25326408; this version posted April 25, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

Healthcare use in individuals with rheumatoid arthritis
during the COVID-19 pandemic and beyond: A cohort
study in three nations of the UK.

Ruth E Costello!, Michael Parker?, Jonathan Kennedy?, Sinead Brophy?, Amir Mehrkar 3,
Sebastian Bacon?®, Ben Goldacre?, Brian MacKenna?, Dave Evans®, Laurie Tomlinson?,
Rosemary Hollick*®, Jenny H Humphreys®®, the OpenSAFELY collective, the RHEUMAP’s
study investigators and the LH&W NCS (or CONVALESCENCE) Collaborative

! London School of Hygiene and Tropical Medicine, Keppel Street, London WC1E 7HT, UK

2 National Centre for Population Health and Wellbeing Research, Swansea University
Medical School, Wales, SA2 8PP

3 Bennett Institute for Applied Data Science, Nuffield Department of Primary Care Health
Sciences, University of Oxford, Oxford, UK

4 Aberdeen Centre for Arthritis and Musculoskeletal Health (Epidemiology Group), University
of Aberdeen, Health Sciences Building, Foresterhill Campus, Aberdeen AB25 2ZD

° Centre for Epidemiology Versus Arthritis, University of Manchester, Manchester Academic
Health Centre, Manchester, UK

* Joint first authors

$ Joint senior authors

Corresponding author: Ruth E Costello, London School of Hygiene and Tropical Medicine,
Keppel Street, London WC1E 7HT, UK. Email: ruth.costello@Ishtm.ac.uk.ORCiD: 0000-
0003-2709-6666.

NOTE: This preprint reports new research that has not been certified by peer review and should not be used to guide clinical practice.


mailto:ruth.costello@lshtm.ac.uk
https://doi.org/10.1101/2025.04.25.25326408
http://creativecommons.org/licenses/by/4.0/

medRXxiv preprint doi: https://doi.org/10.1101/2025.04.25.25326408; this version posted April 25, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

Abstract

Objectives

We aimed to estimate how rheumatology healthcare use has changed since the COVID-19
pandemic and determine demographic characteristics associated with observed changes in
healthcare use.

Methods

Using three primary and secondary care electronic health record datasets in England (with the
approval of NHS England), Scotland, and Wales, we identified individuals with a diagnosis of
rheumatoid arthritis (RA) before 01/04/2019. We determined the proportion of people with
rheumatology hospital outpatient appointments each month (April 2019-December 2022
(Wales and Scotland), April 2019-November 2023 (England)) and quantified changes using
interrupted time-series analysis. We used logistic regression to determine characteristics
associated with having fewer appointments compared to 2019.

Results

We identified 145,065, 3,813 and 13,637 individuals 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
percentage 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 all other specialist outpatient appointments have recovered in
all nations. Ethnic minorities, those living in more deprived areas and urban areas had fewer
appointments after the start of the pandemic compared to 2019.

Conclusion

For the first time, we compared healthcare use across three UK nations and found that
rheumatology outpatient appointments had not recovered to pre-COVID-19 pandemic levels,
particularly in Scotland and England. Certain patient groups had fewer appointments during the
study period.

Keywords:

Rheumatoid Arthritis, delivery of health care, inequalities, observational studies, organisation of
health care.

Key messages

e Rheumatology outpatient appointments remain below pre-pandemic levels, particularly
in England and Scotland, unlike other specialties.

e 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.
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Introduction

Rheumatoid arthritis (RA) is a chronic inflammatory condition that requires ongoing specialist
care. Rheumatologists employ a treat-to-target strategy, with the goal of keeping disease activity
low, with frequent monitoring and adaptation of treatments to reach this goal (1). To achieve this
in early inflammatory arthritis, monitoring every one to three months is recommended (2). In the
UK this can move to annual review once the disease is stable. This enables monitoring of
disease activity and the development of comorbidities. 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 with treating COVID-19 patients. Rheumatology
and primary care appointments were moved to telephone or video consultations and drug
monitoring was reduced (4,5). Itis not clear how this impacted people with RA. There have
been reports of medication interruptions during the pandemic, resulting in disease flares.
However, many of these studies are based on self-reported data (6-8). Beyond the impact of the
pandemic, health inequities exist in RA, with lower deprivation being associated with worse
outcomes (9,10). There is evidence that individuals of lower socioeconomic status (SES), older
age and those living in a rural location can struggle to access rheumatology services (11).

Prior to the COVID-19 pandemic, several countries have reported that there is a shortage of
rheumatologists, which is predicted to worsen (4,12,13). The UK rheumatology workforce is
understaffed. It is recommended that there is one consultant per 60,000 population, however,
there is significant variation across the devolved nations. For example, there is one consultant
per 80,617 in England and one per 111,637 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 variation within healthcare systems, with
diverse 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 opportunity to explore
healthcare use across devolved nations of the UK and examine the differential impacts since
the COVID-19 pandemic. In patients with RA we aimed to 1) estimate how hospital outpatient
appointments have changed over the course of the pandemic, compared to 2019, and 2) to
determine socio-demographic characteristics associated with any observed changes in
healthcare use.

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 UK population and are broadly representative (14). All data were linked, stored, and
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analysed securely within the OpenSAFELY platform: https://opensafely.org/, as part of the NHS
England OpenSAFELY COVID-19 service. Data include pseudonymised 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
[https://github.com/opensafely/RA_outcomes]. Detailed pseudonymised patient data is
potentially re-identifiable and therefore not shared.

Primary care data for 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%t 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, anonymised 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 agreements. Due to time and financial constraints, this practically limited the
scope of data collection in Scotland. We report 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. The data presented here are limited to practices that granted permission, representing
50% of practices approached. 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 numbersin a
process shown to produce highly accurate and complete data. Data was accessed with the
National Data Safehaven.

Study Population

We identified people with coded RA on or prior to 1st April 2019 (index date) using a validated
algorithm (16). The algorithm uses diagnosis (Read or SNOMED CT codes) and prescription
codes from the primary care EHRs. In England and Wales people were considered to have a
diagnosis of RA if they had either 1) 22 RA diagnosis codes on different dates, or 2) a single RA
diagnosis code and disease-modifying anti-rheumatic drug (DMARD) prescribing after the first
RA code. In Scotland, due to lack of sufficient medication data, diagnosis was based on >=2 RA
codes. We required people to have at least 3 months registration with their GP prior to 1st April
2019 and be aged 18-115 years. We excluded people with missing age, sex, region, or
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:
31st December 2022, England: 30" November 2023).

Study Measures

Using secondary care data, we identified all hospital outpatient appointments within the study
period and then classified appointments by whether they were with the rheumatology specialty
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or other medical and surgical specialties. In England these were appointments attended, in
Scotland and Wales, these were appointments scheduled.

We determined socio-demographic characteristics at index date including age, sex, ethnicity,
urban-rural location of residence, and deprivation (Table 1) (17-19). We identified smoking
status at index date by identifying the latest smoking code and any record of prior smoking, and
classified 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.

Table 1- Covariate definitions for each nation

England

Wales

Scotland

Region

9 regions of England
based on NHS
administrative
geographical areas

22 Local Authorities

2 Health boards
(Highlands and
Grampian)

Rural-urban
classification

Based on Rural Urban
Classification for
England and Wales (20)
and categorised into
urban and rural.

Based on Rural Urban
Classification for
England and Wales (20)
and categorised into
urban and rural.

Based on Rural Urban
Classification for
Scotland (21) and
categorised into urban
and rural.

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

Deprivation Quintiles of Index of Quintiles based on the Quintiles based on the
Multiple Deprivation Welsh Index of Multiple | Scottish Index of
(IMD) based on a Deprivation (WIMD) Deprivation (SIMD)
person's postcode (17). | based on 1990 LSOAs based on 6976 data
(18). zones (19).
Ethnicity Self-reported ethnicity Not available Not available

Statistical Analysis

We describe the baseline socio-demographic characteristics and healthcare use of each
nation. For outpatient appointments with rheumatology and all other hospital-based
specialties, we determined the proportion of people who attended/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-



https://doi.org/10.1101/2025.04.25.25326408
http://creativecommons.org/licenses/by/4.0/

medRXxiv preprint doi: https://doi.org/10.1101/2025.04.25.25326408; this version posted April 25, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY 4.0 International license .

consistent standard errors and one lag to account for autocorrelation. The interruption was set
at 23rd March 2020. To further understand how appointments changed over time, and because
frequently people are seen on an annual basis in rheumatology, we counted the number of
outpatient appointments with 1) rheumatology and 2) all other specialties each year: April -
March. People were classified as having either zero, 1-2 or 23 rheumatology outpatient
appointments in a given year. People were included in the year count if they were followed for
the whole year. We compared the COVID-19 pandemic year counts (years starting April 2020
onwards) to the year prior to the pandemic (year starting April 2019) and determined if people
had either no appointments in either year, fewer appointments, or the same number or more
appointments since the start of the COVID-19 pandemic. In people who had appointments in
both years, we describe the characteristics of these groups and used logistic regression to
measure whether age, sex, ethnicity, rural-urban classification, area-based measure of
deprivation and region were associated with having fewer appointments, as this could represent
groups not receiving equitable care. We modelled the characteristics individually in univariate
models, and in a multivariate model and we present the odds ratio (OR) and 95% confidence
interval (Cl) for having fewer appointments compared to 2019.

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 protocol, 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 performed using RStudio 4.4.1. Data
visualisations combining all nation data were also created in RStudio using ggplot2 and other
open-source libraries.

Results

Demographics

The number of people with RA on 1t April 2019 in the three nation cohorts was as
follows;145,065 (England), 3,813 (Scotland) and 13,637 (Wales). The English Cohort was slightly
older (Age >80 years: 15.9% (England), 11.7% (Wales), and 12.67% (Scotland)), and less rural
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 cohort had a longer disease duration at
study start than Wales and Scotland (Time since first RA code: 12.2 years (England), 9.5 years
(Wales), 7.6 years (Scotland)) (Table 2).
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Table 2 - Characteristics of each cohort at study start (1st April 2019)

England* Wales Scotland
N N=145,065 N=13,637 N=3,813
Age, n (%) 18-40 years 7910 (5.5) 775 (5.68) 279 (7.32)
41-60 years 39305 (27.1) | 4055 (29.74) | 1174 (30.79)
61-80 years 74805 (51.6) | 7258 (53.22) | 1877 (49.23)
80+ years 23045 (15.9) 1549 (11.36) | 483(12.67)
Sex, n (%) Female 102145 (70.4) | 9533 (69.91) | 2557 (67.06)
Male 42925 (29.6) | 4104 (30.09) | 1256 (32.94)
Rural-Urban classification, n | Rural 35825 (24.7) 4362 (31.99)
(%) 2527 (66.27)
Urban 109245 (75.3) | 9275 (68.01)
1286 (33.73)
Index of Multiple Deprivation, | 1 (most 25995 (17.9) 2637 (19.34) | 245 (6.43)
n (%) deprived)
2 28310 (19.5) | 3037 (22.27) | 601 (15.76)
3 32695 (22.5) | 2871 (21.05) | 1046 (27.43)
4 30375 (20.9) | 2605 (19.1) 1338 (35.09)
5 (Least 27695 (19.1) | 2487 (18.24) | 583 (15.29)
deprived)
Smoking, n (%) Never 53555 (36.9) | 3496 (25.64) | -
Current 20390 (14.1) | 3108 (22.79) | -
Former 70740 (48.8) | 7033 (51.57) | -
Unknown 380 (0.3) - -
BMI, n (%) Underweight | 3605 (2.5) - -
Healthy 38440 (26.5) | - -
weight
Overweight 42120 (29) - -
Obese 34375 (23.7) - -
Severe 6250 (4.3) - -
obesity
Unknown 20280 (14) - -
Ethnicity, n (%) White 131975 (91) 6227 (45.66) | -
Asian 8210 (5.7) - -
Black 1910 (1.3) - -
Mixed 890 (0.6) - -
Other 1085 (0.7) - -
Non-White 78 (0.57) -
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Missing 1000 (0.7) 7332(53.77) | -

Time since first RA code 12.21(10.97) | 9.49 (5.63) 7.63(5.01)
(years), mean (SD)
* Counts for England rounded to the nearest 5.

Outpatient Hospital Appointments Per Month

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

In Wales, the proportion of the cohort with a rheumatology outpatients appointment increased
from 12% in June 2020 to 13% in August 2022. In Scotland and England during the same period,
the proportion with a rheumatology appointment each month decreased over time from 5.4% to
4.2% in Scotland, and from 13% to 11% in England (Figure 1). For other speciality outpatient
appointments, although there was a similar reduction in appointments at the start of the
COVID-19 pandemic, appointments recovered to at least pre-pandemic levels in all nations
(Figure 1).

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.

A
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Yearly outpatient hospital appointments

England and Wales had similar patterns in the number of patients attending or scheduled to
attend appointments per year. In the year prior to the COVID-19 pandemic (April 2019-
March2020), people most frequently had 1-2 rheumatology outpatient appointments per year
(England: 44%, Wales: 46%), with around one-third having no appointments (England: 30%,
Wales: 27%) and a quarter having 3 or more appointments per year (England: 25%, Wales 27%).
This pattern continued after the start of the COVID-19 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 to 2019, compared to Wales; a higher proportion of
patients in England had no rheumatology appointments in either year (22% England vs. 18%
Wales). In Wales, 38% patients had fewer appointments (compared to 35% in England).

In Scotland, in the year prior to the COVID-19 pandemic, 47% of people had no rheumatology
outpatient appointments, 44% had 1-2 appointments and 9% had 3 or more appointments. In
the year after the COVID-19 pandemic, the proportion of people with no appointments
increased to 63%. When comparing 2020 to 2019, 41% had no appointments in either year, and
33% had fewer appointments (Table 3).

For non-rheumatology specialists' outpatient appointments, in the year prior to the COVID-19
pandemic, a lower proportion of people had no appointments ((14.8% (England), 12.4% (Wales)
and 25.8% (Scotland)) compared to rheumatology. In England and Wales, people frequently had
over 3 non-rheumatology appointments per year. In Scotland people most frequently had 1-2
appointments. When compared to 2019, people frequently had fewer appointments but less
frequently had no appointments in either year in all nations in contrast to rheumatology (Table
S1, supplementary materials).
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Table 3 - Number of rheumatology outpatient appointments in comparison to 2019, across each nation and each year

April 2019-March 2020

April 2020 - March 2021

April 2021 - March 2022

April 2022 - March 2023

appointments

England Wales Scotland | England Wales Scotland England Wales | Scotland | England Wales | Scotland
N* 138,835 13,021 3614 132,085 12,351 3412 125,640 11,791 | 3238 119,295 - -
Number of Zero 42,180 3,498 1705 44,430 4,014 2146 42,450 4,204 2135 41,245 - -
rheumatology appointments (30.4) (26.86) (47.18) (33.6) (32.5) (62.9) (33.8) (35.65) | (65.94) (34.6)
appointments, | 1-2 peryear 61,705 5,947 1567 59,160 5,350 1039 55,360 4,441 852 53,210 - -
n (%) (44.4) (45.67) (43.36) (44.8) (43.32) (30.45) (44.1) (37.66) | (26.31) (44.6)
3 or more per 34,950 3,576 342 28,495 2,987 227 (6.65) | 27,830 3,146 251 24,840 - -
year (25.2) (27.46) (9.46) (21.6) (24.18) (22.2) (26.68) | (7.75) (20.8)
Difference in Zero - - - 28,905 2,271 1411 26,490 2,127 1356 24,245 - -
number of appointments (21.9) (18.4) (41.35) (21.1) (17.22) | (41.88) (20.3)
rheumatology both years
appointments Fewer - - - 45,555 4,666 1141 44,675 4,461 1106 45,235 - -
compared to appointments (34.5) (37.8) (33.44) (35.6) (36.12) | (34.16) (37.9)
2019, n (%) Same number | - - - 57,625 5,414 860 54,480 5,203 | 776 25,570 - -
or more (43.6) (43.8) (25.21) (43.4) (42.13) | (23.97) (41.8)

* Counts for England rounded to the nearest 5.
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Differences in healthcare use by sociodemographic characteristics

Across all nations, those with no scheduled or attended outpatient hospital appointments were
older than 80 years, more frequently male and were more likely to live rurally (Table S2 & S3,
supplementary materials).

For those with outpatient hospital appointments, comparing 2020 to 2019, in England, those in
the least deprived quintiles (3-5) less likely to have fewer appointments compared to the most
deprived quintile (IMD 5: OR 0.94, 95% CI 0.90 to 0.98, IMD 4: OR 0.94, 95% CI1 0.90 to 0.98. IMD
3: OR0.95, 95% CI10.91 to 0.99) (Figure 2, Table S4 supplementary materials). A similar pattern
was seen in Wales and Scotland, though with fewer individuals, there was greater uncertainty
around the estimates. In Wales and Scotland, those living in an urban area had fewer
appointments (OR (95% C)I: 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 had fewer appointments (Asian: OR 1.21,95% Cl 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 2021to 2019 (Table S5, supplementary materials).

Figure 2: Forest plot of a) univariate and b) multivariate odds ratio and 95% confidence interval
for having fewer rheumatology outpatient appointments in 2020 compared to 2019, by
sociodemographic characteristic. 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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Discussion

This is the first study to compare healthcare use 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 appointments 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 frequently over 80 years old. In England, those of non-White ethnicity and those
living in areas with higher deprivation had fewer appointments after the start of the pandemic.

This was a large study using electronic health record data from three nations, including for the
first time primary care data from Scotland. This gives a unique insight into healthcare utilisation
of an exemplar long-term condition requiring regular secondary care management across three
different UK nations with devolved healthcare and different priorities and policies pre and post-
COVID-19 pandemic. However, there are some limitations which need to be considered when
interpreting findings; we did not have full population coverage in any data source which may
affect representativeness, for example we only had data for two health boards in Scotland
which are more rural and less deprived as measured by area-based measures of deprivation.
However, we estimate that our primary care cohorts equate to 0.5%-0.8% prevalence of RA,
which is in keeping with national estimates suggesting broad representativeness. The
prevalence of rheumatoid arthritis in developed countries is estimated across studies to be
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approximately 0.5% to 1% of the adult population (22). In Wales and Scotland, analysis of
hospital outpatient records described appointments scheduled, whereas in England the
number of appointments attended were available. Whilst this needs to be taken into account
when making comparisons, and may explain the higher number of appointments in Wales,
overall, the non-attendance rates are low in rheumatology (23) and likely to be distributed
evenly across the cohorts. There were no measures of disease severity in this data which meant
we could not determine whether people with fewer appointments due to good disease control.
Some information was unavailable, poorly documented or complex to include, such as smoking
and ethnicity, which meant we could not fully investigate their impact across all countries.

Studies of the impact of the pandemic hospital 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 (11,24-28). In a survey of patients in the UK, only 4.5% had not seen a rheumatologist
at all over 18 months, which is lower than our study, but may reflect selection bias in who
completed the survey (25).

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 (29). Our results suggest that the recovery of rheumatology services 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). Scotland has more rheumatology consultant and MDT
vacancies, compared to Wales and England (4), which may explain why recovery is slower in
Scotland. 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. Interestingly, this may be a specialty-specific
finding, as our data showed that outpatient hospital appointments in other specialities have
recovered to at least pre-pandemic levels, which is in line with findings from NHS England (30).
However, including all specialties together may mean that specialties who have recovered well
hide struggling specialties. For example, in contrast to rheumatology, cancer care was
(understandably) prioritised during the pandemic and in the immediate post-pandemic time
frame. As a result consultation rates for cancer increased during the initial lockdown, showing
the impact of this policy (31). The observed changes may also partly reflect changes to the way
services are delivered in Rheumatology, such as a shift towards patient initiated follow up
whereby patients are not sent routine rheumatology clinic appointments.

A systematic review found that ethnic minorities, being of low social economic status and living
a greater distance from the clinic was associated with not attending appointments (23).
Similarly a study of DMARD monitoring in primary care found the same groups missed
monitoring, along with older patients (32). Although we did not measure non-attendance
directly, the results are similar to our findings, where in England ethnic minorities and people
living in more deprived areas had fewer outpatient hospital appointments. This is important as
there is some evidence that ethnic minorities have worse outcomes in early RA (33).
Interestingly the systematic review found that rheumatology was one of the specialties with the
lowest non-attendance rates.
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Implications

Rheumatic and musculoskeletal disease care has not been a priority to date, and we have seen
a reduction in outpatient appointments within rheumatology, compared to a recovery of
appointments in other specialties following the COVID-19 pandemic. People with RA would
expect to see a member of the rheumatology multi-disciplinary team in clinic typically once a
year as part of their overall disease management. The overall reduction in appointments we
identified, and the large proportion of people who were not seen at all for a year or more may
represent missed opportunities in RA management, potentially resulting in worse long-term
outcomes (34).

Our study has also provided the opportunity for cross border learning 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 (minority ethic groups and more deprived) that are
more frequently not seen in rheumatology clinics. The wider RHEUMAPs study has used the
data to create interactive geo-spatial maps in Wales to support local, regional and national
service planning (35).

Conclusions

Access to specialist rheumatology care for people with RA reduced at the start of the COVID-19
pandemic and had not recovered by the end of the study periods in England and Scotland;
whilst Wales has shown some recovery. There are groups of patients who are missing out on
specialist care: the elderly were frequently not seen at all over multiple years, and those of non-
White ethnicity and those who were more deprived frequently had fewer outpatient hospital
appointments. These may represent groups where there are missed opportunities for
management of RA and potential for poorer long-term outcomes. This highlights the importance
of tailored responses to different populations of the UK, particularly in times of, or response to
significant healthcare stressors.
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Figure legends:

Figure 2 - 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.

Figure 2: Forest plot of a) univariate and b) multivariate odds ratio and 95% confidence interval
for having fewer rheumatology outpatient appointments in 2020 compared to 2019, by
sociodemographic characteristic. 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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