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Objective. The implementation of value-based health care in inflammatory arthritis requires a standardized set of
modifiable outcomes and risk-adjustment variables that is feasible to implement worldwide.

Methods. The International Consortium for Health Outcomes Measurement (ICHOM) assembled a multidisciplinary
working group that consisted of 24 experts from 6 continents, including 6 patient representatives, to develop a stand-
ard set of outcomes for inflammatory arthritis. The process followed a structured approach, using a modified Delphi
process to reach consensus on the following decision areas: conditions covered by the set, outcome domains, out-
come measures, and risk-adjustment variables. Consensus in areas 2 to 4 were supported by systematic literature
reviews and consultation of experts.

Results. The ICHOM Inflammatory Arthritis Standard Set covers patients with rheumatoid arthritis (RA), axial
spondyloarthritis, psoriatic arthritis, and juvenile idiopathic arthritis (JIA). We recommend that outcomes regarding
pain, fatigue, activity limitations, overall physical and mental health impact, work/school/housework ability and
productivity, disease activity, and serious adverse events be collected at least annually. Validated measures for
patient-reported outcomes were endorsed and linked to common reporting metrics. Age, sex at birth, education level,
smoking status, comorbidities, time since diagnosis, and rheumatoid factor and anti-citrullinated protein antibody lab
testing for RA and JIA should be collected as risk-adjustment variables.

Conclusion. We present the ICHOM inflammatory arthritis Standard Set of outcomes, which enables health care
providers to implement the value-based health care framework and compare outcomes that are important to patients

with inflammatory arthritis.
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SIGNIFICANCE & INNOVATIONS

+ Standards for measuring and comparing treatment
outcomes that matter to patients with inflammato-
ry arthritis that are globally implementable are cur-
rently lacking.

+ We used a modified Delphi procedure and system-
atic reviews of the literature to develop a standard
set of outcomes that matter to patient with inflam-
matory arthritis.

+ The patient-reported outcome measures we rec-
ommend for measuring pain, activity limitations,
fatigue and assessment of overall emotional and
physical health impact were linked to a common
item response theory-based common metric, so
that users of the set can select their preferred in-
strument for measuring these outcomes.

INTRODUCTION

The inflammatory arthritides are a group of systemic,
immune-mediated rheumatic conditions, characterized by syno-
vitis or inflammation of periarticular tissues and joint damage.
The lifetime risk of adult-onset inflammatory arthritis has been
estimated to be ~6% of the US population (1). The availability of
strategies to diagnose the diseases earlier, and the availability of
biologic and targeted small molecule therapies, in combination
with early, tightly controlled treatment strategies have led to rel-
evant improvements in outcomes for many patients over the last
decades (2,3). However, these improvements have also resulted
in an increased financial burden on health care systems (4,5).

The prevalence and case recognition of inflammatory arthri-
tis is expected to increase further over the next decade, particu-
larly in less economically developed countries (6). Hence, it will
be increasingly important to optimize care and allocate available
resources efficiently to improve or maintain quality of care. Value
Based Healthcare (VBHC) is a framework for improving the quality
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and efficiency of health care, in which improving value for the
patient is the central concept (7). Value is defined as the patient
outcomes achieved, relative to financial costs for obtaining those
outcomes. Within this framework, value can be increased by
improving patient outcomes or by delivering the same outcomes
at a lower cost. Public reporting of patient outcomes by health
care providers is proposed as a mechanism that will accelerate
identification and adoption of high value care, through shared
learning and promoting benchmarking of outcomes that matter
to patients.

In order for outcomes to be comparable between different
health care providers, exact definitions for each relevant outcome
are required. The outcomes need to be feasible to be collected
in a variety of health care systems, and a set of relevant risk-
adjustment variables should be included to ensure risk-adjusted
comparisons of outcomes between providers that serve differ-
ent patient populations. The International Consortium for Health
Outcomes Measurement (ICHOM) initiative is working toward the
global implementation of VBHC by developing standard sets of
patient outcomes for a range of medical conditions (8). These
standards are intended to be implemented in routine clinical prac-
tice and therefore complement earlier core sets and reporting
standards intended for clinical research, including the work of the
Outcome Measures in Rheumatology group (9).

The ICHOM process is grounded in a conceptual framework
which distinguishes 3 hierarchically ordered tiers of outcome,
including health status achieved/retained, the process of recov-
ery, and the sustainability of health (10). In order to select the
most relevant outcomes, outcome measures, and risk adjustment
variables for particular conditions, various stakeholders includ-
ing patients, physicians, policymakers and outcome experts are
engaged in a consensus-building process that is supported by
a systematic evaluation of the available evidence base, including
critical evaluation of available instruments and evidence support-
ing their measurement properties. In order to further encourage
the adoption and implementation of VBHC in rheumatology, the
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aim of our study was to develop a globally applicable set of out-
come measures that reflect outcomes that matter to patients with
inflammatory arthritis, for providers to track in their clinical practice.

PATIENTS AND METHODS

Working group. A working group of outcome experts
(n = 24) was convened by ICHOM. Working group members were
carefully selected to ensure representation of relevant professional
disciplines, different geographic areas, and the patient perspec-
tive. The working group included patient representatives (n = 6),
registry leaders, and members with a professional background
in adult and pediatric rheumatology, nursing, epidemiology, psy-
chology, rehabilitation medicine, physiotherapy, and psychomet-
rics. Working group members of all 6 inhabited continents were
included. The efforts of the working group were guided and facili-
tated by a core project team.

Working group process. A modified Delphi approach that
has been developed by ICHOM and was previously applied by
ICHOM to develop standards for a number of other conditions
(9,11-26) was used. The process involved reaching consensus
in 4 major decision areas: determination of which inflammatory
arthritis conditions and treatments to include in the Standard Set,
a minimally sufficient set of outcomes relevant for each of the
conditions, standardized definitions and time points for assessing
these outcomes, and standardized definitions for risk-adjustment
variables to ensure fair comparisons between health care pro-
viders who wish to implement the set. Each decision area was
discussed during a dedicated video conference. A list of poten-
tially relevant items (i.e., conditions/domains/time points/risk-
adjustment variables) to be included in the Standard Set, along
with supporting evidence (see below), was prepared by the proj-
ect team preceding each meeting. These items were identified in
a series of systematic literature reviews and/or consultation with
external experts on the topic under consideration. A summary of
the preparatory work was provided to working group members
preceding each video conference. During each meeting, the items
were discussed and expanded on or revised based on the input of
the working group. Following each video conference, the project
team circulated a summary of the discussions and a survey that
asked working group members to provide feedback and vote on
each item considered for inclusion in the Standard Set. For voting
during the final survey, a 9-point Likert scale ranging from 1 (“not
recommended”) to 9 (“essential to have”) was used. ltems were
included in the Standard Set if they were rated >7 by at least 70%
of the working group or excluded if rated <3 by at least 70% of the
working group. In other cases, the result was considered incon-
clusive and the item was discussed again during the following
video conference. The conduct and reporting of the Delphi pro-
cess followed reporting guidelines for core outcome set develop-
ment using the Delphi approach (see Supplementary Table 1,

available on the Arthritis Care & Research web site at http://online
library.wiley.com/doi/10.1002/acr.23799/abstract) (27).

Preselection of relevant patient outcome domains.
Preceding the video conference on the selection of outcome
domains, 2 separate systematic literature reviews were performed
in December 2016 using the PubMed database, in order to iden-
tify outcomes relevant to patients for the included conditions that
were modifiable in principle and feasible to implement. In the first
search, we used the “Cochrane Highly Sensitive Search Strategy
for identifying randomized trials” (28) to identify 25 recent ran-
domized trials in each of the conditions included in the Standard
Set. For each randomized trial, we checked the relevant online
repositories and conducted a second PubMed search using the
name of each trial and trial registration number, in order to find
additional publications on the same study. All outcomes assessed
in each trial were extracted. Reports on randomized trials in lan-
guages other than English were excluded. In the second search,
we identified reports on qualitative studies in which patients with
1 of the relevant conditions were asked about the most impor-
tant outcomes of their disease. We included only papers in which
an open-ended question format was used, in order to prevent
investigator-imposed biases on the list of patient-generated out-
come domains. All outcome domains considered important by
patients were extracted from each paper by 2 reviewers inde-
pendently. Disagreements were resolved during a consensus
meeting with a third reviewer present. Previously published core
set recommendations for outcome measurement in randomized
trials were also consulted, as was the European League Against
Rheumatism standardized data set for observational research
(29-33). Finally, 2 patient advisory group sessions with inflam-
matory arthritis patients from the Netherlands and the US were
organized by the project team to serve as a check on the compre-
hensiveness of the list of identified patient outcomes. The patient
advisory group protocol was exempt from ethical review by the
Chesapeake Institutional Review Board.

Preselection of outcome measures. All outcome mea-
sures used in any randomized trial identified in the initial systematic
review, recommended for inclusion by working group members
or previously endorsed by relevant consensus statements, were
considered for inclusion. The instruments were reviewed with
respect to outcome domains, evidence supporting psychomet-
ric properties, feasibility, licensing fees, and degree to which they
were established in the field. In order to support this process, a
systematic literature review was performed in May 2017 to identify
papers that had reported on the measurement properties of 26
potentially relevant patient-reported outcome measures (PROMs).
The methodologic quality of the 159 identified papers was
assessed using the Consensus-Based Standards for the Selec-
tion of Health Status Measurement Instruments (COSMIN) check-
list (34). The studies that were of high methodologic quality were
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then used to rate the measurement properties of the 26 PROMs,
using quality criteria proposed by Terwee et al and the Interna-
tional Society for Quality of Life Research (35,36). Comprehen-
sibility, cost, and time needed for completion were all assessed
to determine the feasibility of implementing specific PROMs. The
Flesch-Kincaid grade level was calculated for the English lan-
guage version of each PROM (37), information about fees payable
for use of the instrument was retrieved from the copyright owner’s
website when applicable, and information on time to complete
was retrieved from a previous series of reviews (38).

Preselection of risk-adjustment variables. A prelimi-
nary list of risk-adjustment variables was extracted from published
reviews on risk factors and validated risk models. Previously
published ICHOM Standard Sets were reviewed for definitions of
demographic and socioeconomic variables.

External validation by health professionals and
patient experts. After proceeding through all of the Delphi
rounds, the preliminary Standard Set was made available and
sent to various stakeholders for review (www.ichom.org). A patient
survey was distributed through national patient organizations and
the networks of the project team and working group members.
Patients were asked to rate the importance of each outcome
using a 9-point Likert scale ranging from “1 = not at all relevant”
to “9 = essential,” and were given the opportunity to suggest
additional outcomes. Health professionals were recruited via the

professional networks of the working group members and project
team. Health professionals were asked to rate the relevance of
each domain, provide feedback on feasibility of implementation of
the Standard Set in clinical practice, and rate the appropriateness
of the risk-adjustment variables and time points for assessment.

RESULTS

Scope. At the start, it was recognized by the working group
that the same treatment goals and longitudinal outcomes (pain,
physical function, fatigue) are relevant to most types of inflamma-
tory arthritis. The ICHOM Inflammatory Arthritis Standard Set was
therefore designed to evaluate treatment outcomes of patients
with rheumatoid arthritis (RA), axial spondyloarthritis (SpA) and
psoriatic arthritis (PsA), as well as juvenile idiopathic arthritis (JIA),
and applies to all treatments for these conditions, including medi-
cation, surgery, and physical and occupational therapies. All work-
ing group members voted to include RA, axial SpA, and PsA, and
82% voted to include JIA. The inclusion of gout (59% voted to
include initially), connective tissue diseases (41%) and vasculitis
(86%) was also considered, especially as few outcome recom-
mendations are available for the latter 2 conditions. However, after
revisiting this topic at a subsequent meeting, it was decided that
their inclusion might lead to a generic set of outcomes, which
might insufficiently capture the outcomes that matter to patients
with individual conditions, due to the variety of disease manifesta-
tions and disease courses.

Table 1. Final list of outcomes considered for inclusion in ICHOM IA set*

Qualitative studies No. of IA condi- No. of IA conditions
in which outcome tions for which for which outcome Working group
was reported as outcome is was measured in =1 members
important disease included in clinical clinical trial, but not voted for
Qutcome outcome trial core set in core set inclusion (%)
Pain 27 (96) 3 1 100
Physical function 26 (93) 4 NA 100
Adverse events 11 (39) 0 4 95
Fatigue 23(82) 2 2 90
Work/school ability and 14 (50) 0 3 90
productivity
Overall physical and mental NA 4 NA 86
health impact

Inflammatory disease activity 6(21) 4 NA 84
Participation restrictions 18 (64) 0 0 55
Joint damage 7 (25) 2 1 45
Mortality 1) 0 0 40
Psychological well-being 22(79) 0 0 35
Sleep 10 (36) 0 2 35
Coping & self-management 16 (57) 0 0 33
Financial impact 3(11) 0 0 25
Joint stiffness 15 (54) 0 4 20
Joint range of motion 0 (0) 1 0 15
Physical appearance 7(25) 0 0 10
Sexual functioning 8(29) 0 0 10
Cognitive functioning 5(18) 0 0 5
Fever 0(0) 0 1 0

* Values are the number (%) unless indicated otherwise. ICHOM = The International Consortium for Health Outcome Mea-

surement; IA = inflammatory arthritis; NA = not applicable.
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Outcome domains. Twenty-four outcome domains
were initially identified in the 130 randomized trial reports and
28 qualitative studies that were identified in the systematic liter-
ature reviews (references available upon request from the cor-
responding author). This list was expanded upon and refined
several times based on group discussions with working group
members. The final consolidated list of outcomes is presented in
Table 1, together with a summary of both systematic reviews and
the final voting results. The list of outcome domains assessed
in randomized trials and their rank ordering reflects a prefer-
ence in trials for clinical measures of disease manifestations and
patient-reported outcomes of symptoms and their direct impact
on functioning. The list and rank ordering of patient-generated
outcome domains, on the other hand, somewhat deemphasized
the importance of outcome measures that reflect the patho-
physiology of the specific disease and included a wider variety
of outcomes that reflect the different ways arthritis impacts the
daily lives of patients. Besides PROMs of symptoms and basic
functioning, the patient-generated list also included more generic
outcomes, such as overall psychological well-being and partici-
pation restrictions. To characterize the core symptoms and their
direct effect on functioning from the patient perspective, the work-
ing group recommends that providers assess pain, fatigue, and
activity limitations (i.e., physical function). These were the most
frequently used outcome domains in randomized trials and were
reported as important by patients in almost all of the reviewed
qualitative studies. These outcome domains were also the most
frequently endorsed domains in the individual core sets for ran-
domized trials of the respective conditions. In order to assess
the impact of inflammatory arthritis on the daily lives of patients
more broadly, the working group recommends an assessment of
overall emotional and physical health impact, and work/school/
housework productivity. Participation restrictions other than work
or school productivity were also considered important. However,
this domain was eventually excluded because of significant over-
lap with other included domains, and because experience with
available measurement instruments is currently limited.

Assessments of inflammatory disease activity and thera-
peutic response are further recommended as measures of dis-
ease control, because the absence of signs and symptoms of
disease is the primary treatment target for inflammatory arthri-
tis and disease activity was considered the main determinant
of overall impact of disease. Finally, adverse events should be
recorded as a measure of disutility of care.

Outcome measures. The list of recommended PROMs is
shown in Table 2. Supplementary Appendix 1 provides an over-
view of characteristics and ratings assigned to the measurement
properties of these PROMs and includes an overview of the cri-
teria used for assigning ratings (available online on the Arthritis
Care & Research web site at http://onlinelibrary.wiley.com/
doi/10.1002/acr.23799/abstract).

The working group agreed that a key property was feasi-
bility in different settings globally. Therefore, instruments with
a large number of items, or that could not be hand-scored
were avoided. All endorsed PROMs are available in multiple
languages and for each outcome domain, at least 1 PROM
is recommended that was judged to have sufficient evidence
supporting its measurement properties, based on the results
of the systematic review. On the other hand, some instruments
were included that do not (yet) meet psychometric standards
of the COSMIN checklist. Several Patient-Reported Outcomes
Measurement Information System (PROMIS) measures were
included so that experience with innovative ltem Response
Theory (IRT)-based measures could accumulate. The RA
and PsA impact of disease scores and the Assessment of
SpondyloArthritis international Society (ASAS Health index)
were recommended because these are patient/International
Classification of Functioning, Disability, and Health—derived
composite scores that assess the important domains of impact
of RA and PSA, and axial SpA, respectively. An overview of the
various measures that are recommended by the clinical guide-
lines issued by various national and international rheumatology
societies is provided (see Supplementary Table 2, available on
the Arthritis Care & Research web site at http://onlinelibrary.
wiley.com/doi/10.1002/acr.23799/abstract. For each of the
ICHOM outcome domains, the endorsed outcome measures
are congruent with the various guidelines. Users of the Stan-
dard Set may select preferred instruments to assess each out-
come from the list of endorsed PROMs presented in Table 2.
The shortest recommended combination of PROMs to assess
all outcome domains is the numerical rating scale/visual analog
scale (VAS) to measure fatigue, overall emotional and physical
health impact, and pain; the Work Productivity and Activity
Impairment questionnaire to measure work/school/housework
ability and productivity; and the Health Assessment Ques-
tionnaire Il to measure activity limitations. This combination of
PROMs is free to use for all users and totals 19 questions,
which most patients should be able to fill out in 5 minutes.
The endorsed PROMs of pain, fatigue, overall well-being, and
activity limitations have been linked to a common reporting
metric, such that outcomes can be compared between pro-
viders that have used different instruments (39). Linked scores
for benchmarking outcomes using any of the recommended
instruments of the Standard Set can be obtained from www.
tihealthcare.nl/en/expertise/common-metrics.

In order to track disease activity and therapeutic response,
it is proposed that major evidence-based guidelines are followed
(40,41). Patients and health care providers should specify target
disease activity levels for individual patients (preferably remis-
sion; if not, feasible low disease activity) and assess at each
visit whether this target was achieved. Disease activity should
be monitored using a validated and internationally recognized
clinical composite score.
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Table 2. Overview of measures endorsed for assessing patient-reported outcomes included in ICHOM IA Standard Set*

Outcome, endorsed

Flesch-Kincaid

instruments Construct validity Reliability Responsiveness grade levelt
Pain
NRS/VAS >1 >1 >1 7
SF-36 bodily pain >1 > > 8
PROMIS Short 0 0 1 6
Form v1.0- Pain
Interference 8a
PedsQL aches and paint 0 1 0 0
Fatigue
BRAF-MD 1 > 1 5
FACIT-F > > 3
NRS/VAS >1 1 >1 8
PROMIS Short Form 0 18 5
v1.0- Fatigue 8a
PedsQL 4.0 fatiguet 0 1 0 0
Activity limitations
HAQ DI > > > 3
HAQ-I 1 >1 0 4
MHAQ 1 >1 >1 3
PROMIS Short Form 1 0 q 4
v2.0 - Physical
Function 10a
MDHAQ score 1 > 1 3
BASFI 0 > > 7
C-HAQ 1 >1 >1 4
JAMAR 0 0 0 2
Health impact
PROMIS global health 0 0 0 8
EQ-5D# >|xH > > 6
SF-6D 1 >1 >1 9
RAID (for RA) 0 > 1 10
PSAID (for PsA) 0 > 1 12
ASAS Health Index 1 >1 6
Patient/parent global assessment 0 >1 >1 7
(NRS or VAS)
Work/school/ housework ability 1 1 1 8

and productivity, WPAI

* Values are the number of studies of good methodologic quality that noted favorable properties, unless indicated oth-
erwise. ICHOM = International Consortium for Health Outcome Measurement; IA = inflammatory arthritis; NRS = numer-
ical rating scale; VAS = visual analog scale; SF-36 = Short Form 36 Health Survey; PROMIS = Patient-Reported Outcome
Measurement Information System; PedsQL = Pediatric Quality of Life Inventory; BRAF-MD = Bristol Rheumatoid Arthritis
Fatigue Multidimensional Questionnaire; FACIT-F = Functional Assessment of Chronic lllness Therapy-Fatigue; HAQ DI;
Health Assessment Questionnaire Disability Index; MHAQ = Modified Health Assessment Questionnaire Disability Index;
MDHAQ = Multidimensional Health Assessment Questionnaire; BASFI = Bath Ankylosing Spondylitis Functional Activity
Index; C-HAQ = Childhood Health Assessment Questionnaire; JAMAR = The Juvenile Arthritis Multidimensional Assessment
Report; EQ-5D = EuroQol 5 dimensions; SF-6D = Medical Outcome Study Short Form 6D; RAID = Rheumatoid Arthritis
Impact of Disease; RA = rheumatoid arthritis; PSAID = Psoriatic Arthritis Impact of Disease; PsA = psoriatic arthritis; ASAS =
Assessment of SpondyloArthritis international Society; WPAI =Work Productivity and Activity Impairment Questionnaire.

T Estimated using the Flesch-Kincaid grade level statistic.
f Instrument is intended for pediatric populations.

§ Unfavorable properties according to 1 study with good methodologic quality.

9 Mixed findings in studies of good methodologic quality.
# Including EQ-5D-Y for pediatric patients.

** Unfavorable properties according >1 study of good methodologic quality.

Risk-adjustment variables. Most risk-adjustment vari-
ables included in the set (Table 3) apply to all patients, and care
was taken to include risk-adjustment variables that are relevant
and applicable in a variety of health care systems. Year of birth
and sex were included as demographic variables. Education
level was ultimately chosen as the only indirect measure of
social economic status (SES). Other SES-related variables were

considered important, but difficult to collect, due to restrictions on
recording race/ethnicity in some countries, area-based measure
of SES possibly being unavailable for each country, and patients
potentially feeling reluctant to report on their income/wealth. For
baseline status indicators, we included smoking status, comor-
bidities, diagnosis, time since diagnosis, and rheumatoid fac-
tor and anti—cyclic citrullinated protein antibody for RA and JIA.
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Table 3. Case-mix variables*

Variable Definition (response options) Timingt Data source
Age Year of birth Baseline Patient
Sex Sex at birth (Female/male) Baseline Patient
Smoking status Never/former /current Baseline Patient
Education level Highest attained education Baseline Patient

ISED classification (none/primary/secondary/tertiary)
Comorbidities Present/absent/unknown: chronic lung disease, Baseline Clinical
myocardial infarction, other heart disease, stroke,
hypertension, diabetes mellitus, fracture,
depression, ulcer or stomach problem, cancer,
central sensitization to pain, obesity (i.e.,, BMI >30)
Diagnosis Physician reported diagnosis (RA/SpA/PsA/JIA) Baseline and annually Clinical
Disease duration  Year of diagnosis Baseline Clinical
Immunologict Rheumatoid factor and ACPA positivity (yes/no) Baseline Clinical

* |SED = Institute for the Study of Education and Human Development; BMI = body mass index; RA = rheumatoid arthri-
tis; SpA = spondyloarthritis; PsA = psoriatic arthritis; JIA = juvenile idiopathic arthritis; ACPA = anti-citrullinated protein

antibody.
t Baseline defined as first measurement for patient.
1 Only for RAand JIA.

HLA-B27 was excluded since it is not routinely collected in the
health care system. Comorbidities should be assessed using
the Rheumatic Disease Comorbidities Index (42), modified to
include central sensitization to pain (e.g., filoromyalgia) and obe-
sity. In order to avoid misclassification of early symptoms that
may or may not reflect those specific to the inflammatory arthritis
diagnosis of interest, we elected to include time since diagnosis
rather than time since symptom onset.

Data collection time points. To alow meaningful out-
comes comparisons between health care providers, we recom-
mend that all risk-adjustment variables to be collected at the first
assessment. All PROMs and clinical measures should also be col-
lected at the first assessment and annually thereafter. In instances
of active disease, we recommend that the patient’s disease activity
status be recorded at least every 6 months, but likely more fre-
quently, at the discretion of the patient and their health care pro-
vider. Adverse events should be collected at each assessment
point after baseline. A reference guide with detailed instructions for
implementation and exact definitions for all of the data elements
can be downloaded (www.ICHOM.org). Finally, we stress that
these recommendations are intended only for quality improvement
purposes and should not be understood as more than minimally
acceptable clinical guidelines in patients with established disease.
Especially in patients with early disease, more frequent monitoring
may be required.

Open review. Eighty-three health care professionals, the
majority of which (95%) were clinician/researchers, and 630 peo-
ple living with inflammatory arthritis from the US, France, Argen-
tina, The Netherlands, and Brazil reviewed the Standard Set. All
outcomes included in the ICHOM Inflammatory Arthritis Set were
considered very relevant by patients and health care profession-
als (Figure 1). Similar to the results of the systematic reviews that
were used for identifying outcome domains, patients considered

clinical measures slightly less relevant compared with the patient-
reported outcomes. A large majority of patients (81.3%) felt that
the set comprehensively covers all the relevant outcome domains
of their disease. The health care professionals predominantly
shared this view. Only 3 outcomes were suggested to be miss-
ing by >1 reviewer: financial impact (n = 2), joint damage (n = 2),
and patient satisfaction (n = 3). Psychological well-being (12.6%)
and participation restrictions (5.4%) were the only outcomes that
were reported as missing from the set by >2% of patient reviewers
(see Supplementary Appendix 1, available on the Arthritis Care &
Research web site at http://onlinelibrary.wiley.com/doi/10.1002/
acr.23799/abstract). The included risk-adjustment variables were
rated very relevant by 91.8% of health professionals.

DISCUSSION

We present a standard set of outcomes for inflammatory
arthritis that health care providers worldwide can use in routine
clinical care to help quantify the value provided for patients in dif-
ferent centers, countries, and health care systems. This Standard
Set was developed through consensus of an international work-
ing group with expertise across a range of disciplines relevant to
outcome assessment and care for patients with inflammatory
arthritis. We used a multiple methods approach, in which exten-
sive patient input as well as published qualitative and quantitative
data were used to develop a minimally sufficient set of outcomes
that we believe represents outcomes that matter to patients with
inflammatory arthritis. We also proposed time points for data
collection and relevant risk-adjustment variables to enable com-
parisons between providers with different patient populations.
Feasibility of implementation in different health care systems was
a central priority. Therefore, we included PROMs that are not only
widely accepted measures of the respective domains but that are
also available in multiple translations, and for each outcome there
is at least 1 PROM free to use. However, for the use of several
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instruments, including the Pediatric Quality of Life Inventory, the
Medical Outcome Study Short Form 6D, Functional Assessment
of Chronic liness Therapy (FACIT), and EuroQol 5-domain license
fees may apply. Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS) has also introduced financial charges
for the use of some of their products, including their computerized
adaptive tests. Using the PROMIS Assessment Centre platform
will incur a $5,000 USD charge per study per year.

One of the challenges faced with international standardiza-
tion of patient outcomes data collection is that a variety of well vali-
dated and frequently used PROMs are typically available to assess
the different patient outcomes. The working group for the ICHOM
Depression & Anxiety and Chronic Kidney Disease Standard Sets
previously responded to this challenge by endorsing PROMs that
can be mapped to the PROMIS metric, using resources provided
by the PROMIS PROsetta project (43,44). This way, users of these
sets use 1 PROM for each domain, but results can be scored on
the PROMIS metric. In the work on the ICHOM inflammatory arthri-
tis Standard Set presented here, this is taken one step further, by
linking multiple PROMs to an IRT-based common reporting metric
(89). This makes it easier for new or ongoing data collection ini-
tiatives to contribute their data, since it allows users of the ICHOM
inflammatory arthritis set to choose 1 instrument from a number
of alternatives for each domain. Provided that 1 of the endorsed
instruments (Table 2) is collected, outcomes can be compared
with those from other health care providers who use the ICHOM
Standard Set. For example, outcomes assessed using the VAS
scale for fatigue can be directly compared with outcomes of a
different group of patients assessed using the FACIT-Fatigue sub-
scale. In principle, PROMs could be added to and removed from

the list of endorsed instruments, without affecting comparability of
the outcomes. The ICHOM list of recommended PROMs overlaps
significantly with current clinical guidelines. Moreover, the results
of 2 systematic reviews of various national RA patients’ registries
show that the majority of the PROMs that are currently collected in
the reviewed registries are also included in the ICHOM Inflamma-
tory Arthritis Standard Set. The IRT approach also allows each of
the ICHOM inflammatory arthritis outcomes to be assessed using
computerized adaptive tests, which would help achieve optimally
precise scores with minimal numbers of questions (45,46).

Since the ICHOM Inflammatory Arthritis Standard Set is
intended to reflect outcomes that are important to patients,
the extensive input from patients is a strength of this work. We
included 6 patient representatives in the working group, derived
the list of outcomes from published qualitative studies in which
patients reported outcomes that matter to them, organized
2 patient advisory group sessions with patients that were not
included in the working group to review the final list of outcomes
to be voted on by working group members, and the final version
of the Standard Set was reviewed by 630 patients from various
countries. The inclusion of working group members with diverse
geographic and professional backgrounds is also a strength.

We do, however, acknowledge that different results might
have been obtained had other working group members been
selected. We also realize that it may prove challenging to col-
lect all the requested information for all health care providers
at all time points. In particular, inflammatory disease activity
may prove logistically challenging to track in some health care
systems, as it requires clinical assessment of joint involvement
and, in some cases, laboratory assessments. In such situa-
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tions, we would encourage users of the set to at least monitor
the PROMs. All patient-reported outcomes can be collected
using a minimum of 20 items, which could be further reduced
using computerized adaptive testing or targeted short forms.
Finally, we acknowledge that the value of the ICHOM Inflamma-
tory Arthritis Standard Set has not yet been proven in practice.
ICHOM aims to partner with several interested institutions to
pilot test the Standard Set. Furthermore, a steering committee
has been established that will periodically review the Standard
Set, including lessons learned from the pilot phase and other
applications of the set. This will include, but will not be limited
to, reviewing PROMs that are endorsed in the Inflammatory
Arthritis Standard Set, the ease in accessing and monitoring
these PROMs, and the outcomes related to personal goals
that individual patients identify.

In summary, we propose a standard set of outcomes for
patients with inflammatory arthritis that providers of care for
patients with inflammatory arthritis can track to facilitate the
global reporting of outcome data and shared learning. A detailed
reference guide is available (www.ichom.org).

AUTHOR CONTRIBUTIONS

All'authors were involved in drafting the article or revising it critically
for important intellectual content, and all authors approved the final ver-
sion to be submitted for publication. Dr. Oude Voshaar had full access to
all of the data in the study and takes responsibility for the integrity of the
data and the accuracy of the data analysis.

Study conception and design. Oude Voshaar, Das Gupta, van de Laar,
Vonkeman.

Acquisition of data. Oude Voshaar, Das Gupta, Bijlsma, Boonen, Chau,
Courvoisier, Curtis, Ellis, Ernestam, Gossec, Hale, Hornjeff, Leung, Lidar,
Mease, Michaud, Mody, Ndosi, Opava, Pinheiro, Salt, Soriano, Taylor,
Voshaar, Weel, de Wit, Wulffraat, van de Laar, Vonkeman.

Analysis and interpretation of data. Oude Voshaar, Das Gupta,
Bijlsma, Boonen, Chau, Courvoisier, Curtis, Ellis, Ernestam, Gossec,
Hale, Hornjeff, Leung, Lidar, Mease, Michaud, Mody, Ndosi, Opava,
Pinheiro, Salt, Soriano, Taylor, Voshaar, Weel, de Wit, Wulffraat, van
de Laar, Vonkeman.

REFERENCES

1. Crowson CS, Matteson EL, Myasoedova E, Michet CJ, Ernste FC,
Warrington KJ, et al. The lifetime risk of adult-onset rheumatoid
arthritis and other inflammatory autoimmune rheumatic diseases.
Arthritis Rheum 2011;63:633-9.

2. Stoffer MA, Schoels MM, Smolen JS, Aletaha D, Breedveld FC,
Burmester G, et al. Evidence for treating rheumatoid arthritis to tar-
get: results of a systematic literature search update. Ann Rheum Dis
2016;75:16-22.

3. Schoels MM, Braun J, Dougados M, Emery P, Fitzgerald O,
Kavanaugh A, et al. Treating axial and peripheral spondyloarthritis,
including psoriatic arthritis, to target: results of a systematic literature
search to support an international treat-to-target recommendation in
spondyloarthritis. Ann Rheum Dis 2014;73:238-42.

4. Mody GM, Cardiel MH. Challenges in the management of rheuma-
toid arthritis in developing countries. Best Pract Res Clin Rheumatol
2008;22:621-41.

5. Kumar B. Global health inequities in rheumatology. Rheumatology
(Oxford) 2017;56:4-5.

20.

21.

22.

23.

Cross M, Smith E, Hoy D, Carmona L, Wolfe F, Vos T, et al. The glob-
al burden of rheumatoid arthritis: estimates from the global burden of
disease 2010 study. Ann Rheum Dis 2014;73:1316-22.

Porter M, Teisberg E. Redefining health care: creating value-based
competition on results. Brighton (MA): Harvard Business Review
Press; 2006.

Porter ME, Larsson S, Lee TH. Standardizing patient outcomes
measurement. N Engl J Med 2016;374:504-6.

Werneke M. A proposed set of metrics for standardized out-
come reporting in the management of low back pain. Acta Orthop
2016;87:88-90.

. Porter ME. Measuring health outcomes: the outcomes hierarchy. N

Engl J Med 2010;363:2477-81.

. Martin NE, Massey L, Stowell C, Bangma C, Briganti A, Bill-Axelson

A, et al. Defining a standard set of patient-centered outcomes for
men with localized prostate cancer. Eur Urol 2015;67:460-7.

. Mahmud I, Kelley T, Stowell C, Haripriya A, Boman A, Kossler |, et al.

A proposed minimum standard set of outcome measures for cata-
ract surgery. JAMA Ophthalmol 2015;133:1247-52.

.Allori AC, Kelley T, Meara JG, Albert A, Bonanthaya K,

Chapman K, et al. A standard set of outcome measures for the
comprehensive appraisal of cleft care. Cleft Palate Craniofac J
2017;54:540-54.

. Rodrigues 1A, Sprinkhuizen SM, Barthelmes D, Blumenkranz M,

Cheung G, Haller J, et al. Defining a minimum set of standardized
patient-centered outcome measures for macular degeneration. Am
J Ophthalmol 2016;168:1-12.

. Rolfson O, Wissig S, van Maasakkers L, Stowell C, Ackerman I,

Ayers D, et al. Defining an international standard set of outcome
measures for patients with hip or knee osteoarthritis: consensus of
the International Consortium for Health Outcomes Measurement
Hip and Knee Osteoarthritis Working Group. Arthritis Care Res (Ho-
boken) 2016;68:1631-9.

. Mak KS, van Bommel AC, Stowell C, Abrahm JL, Baker M, Baldotto

CS, et al. Defining a standard set of patient-centred outcomes for
lung cancer. Eur Respir J 2016;48:852-60.

. Ong WL, Schouwenburg MG, van Bommel AC, Stowell C, Allison

KH, Benn KE, et al. A standard set of value-based patient-centered
outcomes for breast cancer: the International Consortium for
Health Outcomes Measurement (ICHOM) Initiative. JAMA Oncol
2017;3:677-85.

. De Roos P, Bloem BR, Kelley TA, Antonini A, Dodel R, Hagell P,

et al. A consensus set of outcomes for Parkinson’s disease from
the International Consortium for Health Outcomes Measurement.
J Parkinsons Dis 2017;7:533-43.

. Obbarius A, van Maasakkers L, Baer L, Clark DM, Crocker AG,

de Beurs E, et al. Standardization of health outcomes assess-
ment for depression and anxiety: recommendations from the
ICHOM Depression and Anxiety Working Group. Qual Life Res
2017;26:3211-25.

Morgans AK, van Bommel AC, Stowell C, Abrahm JL, Basch E,
Bekelman JE, et al. Development of a standardized set of patient-
centered outcomes for advanced prostate cancer: an international
effort for a unified approach. Eur Urol 2015;68:891-8.

Foust-Wright C, Wissig S, Stowell C, Olson E, Anderson A, Anger
J, et al. Development of a core set of outcome measures for OAB
treatment. Int Urogynecol J 2017;28:1785-93.

Akpan A, Roberts C, Bandeen-Roche K, Batty B, Bausewein C, Bell
D, et al. Standard set of health outcome measures for older persons.
BMC Geriatr 2018;18:36.

Salinas J, Sprinkhuizen SM, Ackerson T, Bernhardt J, Davie C,
George MG, et al. An international standard set of patient-centered
outcome measures after stroke. Stroke 2016;47:180-6.


http://www.ichom.org

ICHOM STANDARD SET FOR PEOPLE LIVING WITH IA

1565

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

Kim AH, Roberts C, Feagan BG, Banerjee R, Bemelman W, Bodger
K, et al. Developing a standard set of patient-centred outcomes
for inflammatory bowel disease: an international, cross-disciplinary
consensus. J Crohns Colitis 2018;12:408-18.

Zerillo JA, Schouwenburg MG, van Bommel AC, Stowell C, Lippa J,
Bauer D, et al. An international collaborative standardizing a compre-
hensive patient-centered outcomes measurement set for colorectal
cancer. JAMA Oncol 2017;3:686-94.

McNamara RL, Spatz ES, Kelley TA, Stowell CJ, Beltrame J,
Heidenreich P, et al. Standardized outcome measurement for pa-
tients with coronary artery disease: consensus from the Internation-
al Consortium for Health Outcomes Measurement (ICHOM). J Am
Heart Assoc 2015;4:e001767.

Sinha IP, Smyth RL, Wiliamson PR. Using the Delphi Technique to
determine which outcomes to measure in clinical trials: recommen-
dations for the future based on a systematic review of existing stud-
ies. PLoS Med 2011;8:61000393.

Higgins J, Green S. Cochrane handbook for systematic reviews of
interventions version 5.1. The Cochrane Collaboration; 2011. URL:
www.cochrane-handbook.org.

Chatzidionysiou K, Nikiphorou E, Gossec L, Hyrich K, Filip C,
van Eijk-Hustings Y, et al, on behalf of the EULAR Task Force for
Standardising Minimum Data Collection in Rheumatoid Arthritis
Observational Research. The Eular Task Force for Standardising
Minimum Data Collection in Rheumatoid Arthritis Observational
Research: results of a hierarchical literature [abstract]. Ann Rheum
Dis 2016;75:166.

Felson DT, Anderson JJ, Boers M, Bombardier C, Chernoff M, Fried
B, et al. The American College of Rheumatology preliminary core
set of disease activity measures for rheumatoid arthritis clinical trials.
Arthritis Rheum 1993;36:729-40.

Giannini EH, Ruperto N, Ravelli A, Lovell DJ, Felson DT, Martini A.
Preliminary definition of improvement in juvenile arthritis. Arthritis
Rheum 1997;40:1202-9.

Orbai AM, de Wit M, Mease P, Shea JA, Gossec L, Leung YY, et al.
International patient and physician consensus on a psoriatic arthritis
core outcome set for clinical trials. Ann Rheum Dis 2017;76:673-80.

. Van der Heijde D, Bellamy N, Calin A, Dougados M, Khan MA, van

der Linden S. Preliminary core sets for endpoints in ankylosing
spondylitis: assessments in Ankylosing Spondylitis Working group.
J Rheumatol 1997;24:2225-9.

Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL,
et al. The COSMIN checklist for assessing the methodological quality
of studies on measurement properties of health status measurement
instruments: an international Delphi study. Qual Life Res 2010;19:
539-49.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker
J, et al. Quality criteria were proposed for measurement properties of
health status questionnaires. J Clin Epidemiol 2007;60:34-42.
Reeve BB, Wyrwich KW, Wu AW, Velikova G, Terwee CB, Snyder
CF, et al. ISOQOL recommends minimum standards for patient-
reported outcome measures used in patient-centered out-
comes and comparative effectiveness research. Qual Life Res
2013;22:1889-905.

Kincaid J, Fishburne RP Jr, Rogers RL, Chissom BS. Derivation of new
readability formulas (automated readability index, fog count and Flesch
reading ease formula) for navy enlisted personnel. Millington (TN): Chief
of Naval Technical Training Naval Air Station Memphis; 1975.

Katz PP. Introduction to special issue: patient outcomes in rheuma-
tology, 2011 [editorial]. Arthritis Care Res (Hoboken) 2011;63 Suppl
11:51-3.

Oude Voshaar MA, Vonkeman HE, Courvoisier D, Finkckh A,
Gossec L, Leung YY, et al. Towards standardized patient report-
ed physical function outcome reporting: linking ten commonly
used questionnaires to a common metric. Qual Life Res 2019;28:
187-97.

Singh JA, Saag KG, Bridges SL Jr, Akl EA, Bannuru RR, Sullivan
MC, et al. 2015 American College of Rheumatology Guideline for
the Treatment of Rheumatoid Arthritis. Arthritis Rheumatol 2016;68:
1-26.

Smolen JS, Aletaha D, Bijlsma JW, Breedveld FC, Boumpas D,
Burmester G, et al. Treating rheumatoid arthritis to target: recom-
mendations of an international task force. Ann Rheum Dis 2010;69:
631-7.

England BR, Sayles H, Mikuls TR, Johnson DS, Michaud K. Valida-
tion of the Rheumatic Disease Comorbidity Index. Arthritis Care Res
(Hoboken) 2015;67:865-72.

Obbarius A, van Maasakkers L, Baer L, Clark DM, Crocker AG,
de Beurs E, et al. Standardization of health outcomes assess-
ment for depression and anxiety: recommendations from the
ICHOM Depression and Anxiety Working Group. Qual Life Res
2017;26:3211-25.

Verberne W, Das-Gupta Z, Allegretti A, Bart HA, van Biesen W,
Garcia-Garcia G, et al. Development of an international standard set
of value-based outcome measures for patients with chronic kidney
disease: a report of the International Consortium for Health Out-
comes Measurement (ICHOM) CKD working group. Am J Kidney
Dis 2019;73:372-84.

Van der Linden W, Glas C. Elements of adaptive testing (statistics for
social and behavioral sciences). New York: Springer; 2010.

Van der Linden W. Linear models for optimal test design. New York:
Springer; 2005.


http://www.cochrane-handbook.org

