
Background/Aims
The standard measurement instruments for assessing Rheumatoid
Arthritis (RA) disease activity (DA) are the Disease Activity Score with
28-Joint Count, Simple Disease Activity Index and Clinical Disease
Activity Index, which all require a laboratory test and a joint count
undertaken by a health care professional. The current standard of care
in RA is ‘‘Treat-to-Target’’, in which regular assessment of RA DA is an
integral part. Few healthcare providers have the capacity to assess
patients as frequently as stipulated by NICE or EULAR guidelines and
thus treatment is not adjusted sufficiently. The SARS-COV-2 pandemic
has made the problem more conspicuous with remote rather than
face-to-face consultations. Previous research has suggested that
Patient Reported Outcome Measures (PROMs) are the most informa-
tive way to assess RA DA, and that they allow for a more efficient use
of NHS resource. We therefore aimed to assess all PROMs for RA DA
against the internationally recognised COSMIN guidelines for rating
PROMs.
Methods
PROSPERO registered as CRD42020176176. This review built on a
previous systematic review in the same area, with the PubMed and
EMBASE searches expanded to include all articles up to January 2019
(rather than the previous June 2014 date) and those before January
1994. Some articles from the previous review were excluded as they
involved biomarker and/or healthcare professional assessments. All
identified articles were rated by two independent researchers, where
identified PROMs were assessed for Content validity, Quality of
Measurement property and related Risk of bias following the COSMIN
guidelines, leading to recommendations for use.
Results
702 abstracts were retrieved: 310 from both PubMed and EMBASE,
230 from PubMed alone and 162 from EMBASE alone. 34 from the
previous review were given full article review, of which 21 were
included in the final selection. Of the remaining 668, 128 were selected
for abstract review; 58 for full article review; and 10 for the final
selection, giving 31 articles in total. 10 PROMs were identified: RADAI,
RADAI-SF, RADAI5, PDAS2, PAS, PAS-II, RAPID3, RAPID4, PRO-
CLARA and GAS. Following the application of COSMIN guidelines to
these 31 articles, none of the identified PROMs could be recom-
mended for use, as none had sufficient evidence for content validity. 5
PROMs had the potential to be recommended but the other five could
not be recommended.
Conclusion
The lack of content validity is a major drawback for these PROMs, but
it is worth noting that all of these were developed before the COSMIN
guidelines were created, and COSMIN have only recently updated
their guidelines to increase the relevance of content validity. A 2019
American College of Rheumatology review recommended two of the
identified PROMs based on different criteria. Future research on
PROMs for RA DA must look to evidence content validity.
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Background/Aims
Methotrexate (MTX) is the preferred first line therapy for rheumatoid
arthritis (RA), according to NICE guidelines. MTX has several
advantages over other treatments including effectiveness and low
cost; however, around 40% of patients are classed as non-responders
after 6 months. Therefore, there is a clinical need to identify patients at
high-risk of poor outcomes, such that patients could potentially be fast
tracked onto alternative therapies to improve their clinical outcomes
and quality of life. Such risk stratification is possible through

prognostic prediction models, although models which have previously
been developed appear to have had little impact on practice. This may
be in part due to methodological features of their development and
validation but, to date, no review has collated the evidence in this field.
This review therefore aimed to (i) identify and summarise multivariable
prediction models of MTX treatment outcomes in biologic-naı̈ve adult
RA patients, and (ii) appraise their methodological properties.
Methods
A systematic search was carried out using Medline Ovid to identify
studies developing or validating prediction models of MTX outcomes
in the population of interest, including demographic, disease-specific
or treatment-related covariates, published between 2005 and 2020.
Models were stratified by outcome definition, and information on
predictors, predictor associations with the outcome, model perfor-
mance, handling of missing data and model validation were extracted.
Results
Twenty-two studies (14 (64%) using data from observational studies
and 8 (36%) from randomised controlled trials) were identified. Of
these, 15 (68%) based their outcome on a state of disease activity,
such as low disease activity or remission, 4 (18%) used the EULAR
response criteria, and 3 (14%) predicted discontinuation due to
adverse events (AEs). AEs were also incorporated into the composite
outcome with disease activity in 3 (14%) studies, 1 (5%) investigated
both outcomes in separate models, and only 1 (5%) accounted for
potential competing risks to their primary outcome. Internal validation
using cross sampling techniques, which is critical for reducing
overfitting, was completed in only 5 (23%) studies. Only 4 (18%)
studies carried out external validation in new data. Missing data was
appropriately handled using multiple imputation in 5 (23%) studies,
whilst others used single imputation (n¼ 1, 4%) or complete case
analysis (n¼13, 59%), resulting in potentially biased risk estimates, or
did not report how they handled missing data (n¼ 3, 14%).
Conclusion
This review summarises current prediction models of MTX treatment
outcomes in RA. It highlights several methodological shortcomings
that should be addressed in future model development and validation
to improve accuracy of predictions. Without tackling these issues,
prediction of MTX treatment outcomes will remain at high risk of bias
and should not be recommended for informing risk stratification for RA
treatment decisions.
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Background/Aims
The COVID-19 pandemic led to an overnight shift in healthcare delivery
and rapid uptake of digital technology. Such approaches risk digital
exclusion for people without access to or not confident in their use of
technology. We sought to examine digital access and e-health literacy
in people with inflammatory conditions.
Methods
People (n¼ 2,024) were identified from their electronic health record
and invited to participate in a survey, using SMS and postal
approaches. Data were collected on age, gender, self-reported
arthritis diagnosis (RA, PsA, AS, SLE and other), access to an
internet-enabled device and frequency of internet access, health
literacy (single-item literacy screener) and self-perceived e-health
literacy (eHEALs). Ethical approval was obtained (Ref 21/PR/0867).
Results
639 people completed the survey, of whom 287 (44.9%) completed it
online. Mean (sd) age was 64.5 (13.1) years and 384 (64.7%) were
female. 98.3% were white. Approximately 20% of people did not have
access to an internet enabled device (Table). 93 (15.3%) of patients
reported never accessing the internet, this proportion was higher in
people with RA. Approximately 19% had low health literacy. In those
reporting internet use, eHealth literacy was moderate. The most
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popular options for accessing arthritis advice were telephone helplines
or appointments.

P091 TABLE 1

N (%) unless
otherwise stated

RA
(n¼ 492)

Psoriatic
Arthritis
(n¼ 130)

Axial SpA
(n¼ 50)

Total
(n¼ 639)

Age (years) mean (SD) 66.8 (12.5) 58.2 (12.6) 61.8 (12.5) 64.5 (13.1)
Female 302 (65.9) 52 (43.7) 28 (59.6) 384 (64.7)
Completed online 206 (41.9) 70 (53.6) 25 (50.0) 287 (44.9)
Internet enabled device 366 (77.1) 105 (86.8) 39 (83.0) 486 (79.4)
Frequency of internet

access
Never 82 (17.4) 10 (8.3) 7 (14.9) 93 (15.3)
< 1 day/week 56 (11.9) 11 (9.1) 7 (14.9) 64 (10.5)
1-3 days/week 52 (11.0) 13 (10.7) 5 (10.6) 68 (11.2)
2-6 days/week 62 (13.1) 16 (13.2) 7 (14.9) 83 (13.6)
Everyday 220 (46.6) 71 (58.7) 21 (44.7) 301 (49.4)
Low health literacy 92 (19.6) 20 (16.5) 11 (23.9) 117 (19.3)
eHEALS 31 (25, 33) 31 (26, 35.8) 29 (25.1, 33) 29.7 (7.2)
Sources of arthritis

advice
Websites 121 (25.5) 45 (37.2) 14 (29.8) 176 (28.8)
GP appointment 115 (24.2) 28 (23.1) 31 (31.9) 151 (24.7)
Telephone advice line 216 (45.5) 62 (51.2) 26 (55.3) 286 (46.7)
Rheumatology

appointment
237 (49.9) 52 (43.0) 23 (48.9) 297 (48.5)

Rheumatology
email advice

45 (9.5) 19 (15.7) 4 (8.5) 66 (10.8)

Conclusion
Low health literacy, lack of digital access and low reported internet use
was common, especially in people with RA, leading to high use of
telephone advice and rheumatology appointments. Digital roll-out
needs to take account of people requiring extra support to enable
them to access care or risks excluding many patients with inflamma-
tory conditions.
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Background/Aims
Glucocorticoids (GCs) are widely used to treat inflammatory rheumatic
diseases. GCs carry a range of adverse effects of concern to patients
and clinicians. The objective of this study was to explore the impact of
GC therapy on health-related quality of life (HRQoL) during treatment
for rheumatic diseases, as a basis for development of a patient-
reported outcome measure (PROM) to be used in clinical trials and
practice.
Methods
Patients from the UK, USA and Australia who were treated with GCs in
the last two years for a rheumatic condition were invited to take part in
semi-structured qualitative interviews. A steering committee of patient
research partners, clinicians and methodologists devised an initial
conceptual framework, which informed interview prompts and cues.
Interviews identified physical and psychological symptoms and salient
aspects of HRQoL in relation to treatment with GCs. Purposive
sampling was used to include a range of demographic and disease
features. The interview data were organised using NVivo, and inductive
analysis identified initial themes and domains. Candidate question-
naire items were developed and refined using cognitive interviewing,
linguistic assessment, and input from patient research partners.
Results
Sixty semi-structured qualitative interviews were conducted (UK
n¼ 34, USA n¼10, Australia n¼ 16). Mean participant age was 58
years; 39 (66.1%) were female. Detailed demographic and GC use
information is provided in Table 1.
The following initial domains were developed to identify key themes
relating to treatment using GCs and their impact on HRQoL: benefits of
steroids; physical symptoms; psychological symptoms; psychological
impact of steroids; impact of steroids on participation and on
relationships.
Forty-one candidate questionnaire items were developed from the
individual themes. These were tested and refined by piloting with
patient research partners, iterative rounds of cognitive interviews with
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Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod 
tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim 
veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea 
commodo consequat. Duis aute irure dolor in reprehenderit in voluptate 
velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat 
cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id 
est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed 
do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim 
ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip 
ex ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 
anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing 
elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. 
Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi 
ut aliquip ex ea commodo consequat. Duis aute irure dolor in 
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. 
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia 
deserunt mollit anim id est laborum. Lorem ipsum dolor sit amet, 
consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et 
dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation 
ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure 
dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla 
pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa 
qui officia deserunt mollit anim id est laborum. Lorem ipsum dolor sit 
amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut 
labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud 
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. 
Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore 
eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, 
sunt in culpa qui officia deserunt mollit anim id est laborum. Lorem 
ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, 
quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo 
consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse 
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat 
non proident, sunt in culpa qui officia deserunt mollit anim id est 
laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do 
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eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 
anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing 
elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. 
Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi 
ut aliquip ex ea commodo consequat. Duis aute irure dolor in 
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. 
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia 
deserunt mollit anim id est laborum. Lorem ipsum dolor sit amet, 
consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et 
dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation 
ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure 
dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla 
pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa 
qui officia deserunt mollit anim id est laborum. Lorem ipsum dolor sit 
amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut 
labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud 
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. 
Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore 
eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, 
sunt in culpa qui officia deserunt mollit anim id est laborum. Lorem 
ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, 
quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo 
consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse 
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat 
non proident, sunt in culpa qui officia deserunt mollit anim id est 
laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do 
eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 
anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing 
elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. 
academic.oup.com/cid  of 3 4



Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi 
ut aliquip ex ea commodo consequat. Duis aute irure dolor in 
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. 
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia 
deserunt mollit anim id est laborum. Lorem ipsum dolor sit amet, 
consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et 
dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation 
ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure 
dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla 
pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa 
qui officia deserunt mollit anim id est laborum. Lorem ipsum dolor sit 
amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut 
labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud 
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat. 
Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore 
eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident, 
sunt in culpa qui officia deserunt mollit anim id est laborum. Lorem 
ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor 
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, 
quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo 
consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse 
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat 
non proident, sunt in culpa qui officia deserunt mollit anim id est 
laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do 
eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad 
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex 
ea commodo consequat. Duis aute irure dolor in reprehenderit in 
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint 
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit 
anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing 
elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua. 
Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi 
ut aliquip ex ea commodo consequat. Duis aute irure dolor in 
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur. 
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia 
deserunt mollit anim id est laborum. 
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