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Abstract

Objectives. There is a growing acceptance of the need for routine implementation of patient-

reported experience measures (PREMs) in health care. Rheumatology patients, as frequent and long-

term users of care, stand to benefit from collection of experience-related data. The aim of this study

was to perform a systematic review to identify and critically appraise the development and psychomet-

ric validation of PREMs in rheumatology.

Methods. Six databases were searched systematically from inception to 14 December 2020:

MEDLINE, EMBASE, PsycINFO, SCOPUS, Cochrane and Google Scholar. We included articles in

English that described the use or development of PREMs, with results of psychometric testing, in an

adult outpatient rheumatology context. This study is registered with PROSPERO (CRD42021233819).

Articles were appraised using the COnsensus Based Standards for the selection of health status

Measurement Instruments (COSMIN) (i) Risk of Bias checklist and (ii) criteria for good measurement

properties.

Results. The search yielded 3809 publications, and six studies met inclusion criteria. All the included

studies on PREM development fulfilled COSMIN standards for ‘doubtful’ or ‘inadequate’ quality of in-

strument development. One study fulfilled a ‘sufficient’ rating for content validity, and the remainder

fulfilled ‘inconsistent’ ratings. During validity testing, studies fulfilled between one and four of the eight

COSMIN checklist criteria for good measurement properties.

Conclusion. Methodological concerns regarding instrument development and validation limit the gen-

eralizability of the existing six validated PREMs in use in rheumatology contexts. There is a need for

further well-designed studies to validate existing and new PREMs in this area.
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Introduction

The World Health Organization (WHO) in 2015 signalled

the need for a fundamental shift in worldwide health-

care funding, management and delivery, towards a

people-centred and integrated approach [1]. Likewise,

the Australian Commission on Safety and Quality in
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Health Care (ACSQHC) mandates that an essential func-

tion of the Australian health system is the delivery of

safe care that reflects the ideal experience of patients

[2], a standard also mirrored in guidance from other in-

ternational peak bodies, including the National Institute

for Health and Care Excellence (NICE, in the UK) and

the Institute of Medicine (IOM, in the USA) [3–5].

In line with the pursuit of patient-centred and respon-

sive care is a growing body of evidence to support the

routine use of both patient-reported outcome measures

(PROMs) and patient-reported experience measures

(PREMs) as indicators of health-care quality and as vital

sources of information to improve service delivery [6–8].

PREMs can be defined most simply as surveys that

capture the patient perspective. More broadly, they cap-

ture data on how care occurred, and evaluate the im-

pact of care delivery and care content on patients [6, 9–

11]. PREMs can be completed before and after a spe-

cific care encounter, or longitudinally over time, in this

way capturing an evaluative purview of care processes.

They are considered distinct from both PROMs and pa-

tient satisfaction surveys. PROMs typically measure

domains such as overall health quality, symptom burden

or level of impairment, whereas satisfaction surveys fre-

quently encompass multiple constructs, such as patient

expectations and preferences for care, and subjective

experiences of how well these were met [8, 11].

Patient-reported experience measures (PREMs) are in

use across a wide range of medical and surgical spe-

cialties worldwide; a recent systematic review identified

88 individual PREMs implemented across inpatient, am-

bulatory, primary care and other contexts, with an em-

phasis on capturing experiences of single events of

health care [6]. Another recent report on the system-

level impact of routine collection of PREMs proposed

that closed-loop feedback of patient-experience data

translated to service improvement, behavioural change

and positive practices at a broad level [12]. This is con-

gruent with the understanding that people-centred

health-care services are those that consciously adopt

the perspectives of individuals and communities, and

are better positioned to deliver benefits such as in-

creased engagement with care, efficiency and cost

gains, in addition to improved equity in uptake of serv-

ices [1].

Although PREM instruments are widely documented,

routine implementation in rheumatology services is not

widely practised [6]. Despite this, rheumatology outpatients

are well positioned to benefit from integration of

experience-related data, given the likelihood of need for

long-term care, the high frequency of attendance and the

impact of rheumatological diagnoses on quality of life.

Rheumatology patients can face potential barriers to care

owing to geographical, social and cultural characteristics,

such as disparity between rural and metropolitan care pro-

vision, fragmentation of care between health jurisdictions,

and the challenges of providing care for diverse cultural

groups and migrant populations [13]. Previous work on the

impact of patient-reported measures on person-centred

care demonstrates that patient engagement and empow-

erment can be enhanced by use of PROMs and PREMs,

making barriers to care more surmountable [14–16].

The aim of this study was to identify and critically ap-

praise the development and psychometric validation of

PREMs in rheumatology contexts worldwide. The ulti-

mate aim was to determine appropriate instruments for

routine use in the rheumatology setting.

Methods

This review was performed in accordance with the pre-

ferred reporting items for systemic reviews and meta-

analyses (PRISMA) statement [17]. The methods

adopted for the search strategy, inclusion criteria and

analysis were specified in advance in a protocol regis-

tered via PROSPERO International Prospective Register

of Systematic Reviews in March 2021 (registration

CRD42021233819).

Search strategy and selection criteria

Six databases were searched from inception to 14

December 2020: MEDLINE Ovid (from 1946 to present),

EMBASE Ovid (from 1974 to present), PsycINFO Ovid

(from 1806 to present), SCOPUS Elsevier, Cochrane

Library and Google Scholar. A comprehensive search

strategy was adopted with the intention of capturing all

relevant articles, given the variable terminology used at

present in reference to PREMs in the literature. The full

search strategy for each database is available in

Supplementary Table S1, available at Rheumatology

Advances in Practice online. Articles were included if

they satisfied the following inclusion criteria: describing

the use or development of PREMs or equivalent (includ-

ing instruments that might be labelled as ‘satisfaction’

survey, but that measure the patient experience of

care), where results of psychometric testing are

reported; in an outpatient rheumatology context; pub-

lished in English or English translation available; and

with full-text record available in a peer reviewed journal.

Articles were excluded on the basis of the following

criteria: studies describing a satisfaction, expectation or

quality of care instrument; studies describing patient

outcome measures; studies reporting on patient experi-

ence of a specific treatment, intervention or programme;

studies in which the PREM psychometric development

or validation process was not reported; those reporting

a setting other than outpatient rheumatology or adult

population (such as inpatient or paediatric); or where the

record was available only in abstract form.

After duplicates were removed, a total of 3809

records were identified and screened on the basis of ti-

tle and abstract, and the full text of 118 records was

reviewed by two reviewers (M.J.B. and C.L.H.), with res-

olution of discrepant votes achieved at a consensus

meeting in the presence of a third reviewer (R.J.B.). A

large number of articles were excluded after full-text as-

sessment (Fig. 1); most frequently where psychometric
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validation data were not reported or the article did not

describe PREM use (n¼ 50), or where the article per-

tained to a measure of satisfaction, expectation or clini-

cal outcome rather than patient experience (n¼27).

Where only abstracts were available, affiliated articles

and pre-publication material were reviewed in order to

identify additional records for screening. Six authors

were contacted to request supplementary or supporting

documents to further the outcome of article eligibility, of

whom three responded. A total of six studies were in-

cluded for analysis (Fig. 1; Table 1).

Data extraction and quality assessment

Data were extracted from each included study on char-

acteristics of subjects participating in instrument devel-

opment and validation, qualitative study methodology

and reported results of psychometric testing per instru-

ment. Quality appraisal of the included articles was per-

formed using the appraisal tool for cross-sectional

studies (AXIS) [18]. This instrument allows the rater to

consider individual aspects of cross-sectional studies in

pursuit of an overall judgement on the study quality.

The COnsensus Based Standards for the selection of

health status Measurement Instruments (COSMIN) Risk

of Bias checklist was used for critical appraisal of the

methodology and results of psychometric testing

reported in the included studies [19–21]. This framework

was developed through an international collaboration

process between expert researchers in health outcome

measurement and was selected for quality assessment

in this review in the absence of an accepted gold stan-

dard equivalent for the appraisal of PREMs. The

COSMIN risk of bias checklist addresses the quality of

FIG. 1 Preferred reporting items for systemic reviews and meta-analyses (PRISMA) flow diagram

Patient-Reported Experience Measures in outpatients
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instrument development, and the COSMIN criteria for

good measurement properties evaluates instrument vali-

dation studies per psychometric measurement property

[19–21]. When evaluating overall quality of instrument

content validity within the risk of bias checklist, the

COSMIN methodology prescribes an appraisal of the

domains ‘relevance’, ‘comprehensiveness’ and ‘compre-

hensibility’, and a judgement regarding whether these

domains have been addressed with sufficient, insufficient

or inconsistent quality. After completion of the COSMIN

Risk of Bias tool, an assessment was made of the level of

evidence of the content validity studies using a modified

version of the grading of recommendations, assessment,

development and evaluations (GRADE) framework [22].

The GRADE methodology, used widely for grading quality

of evidence in systematic reviews, was modified by the

COSMIN working group for application with PROMs, with

the justification that the factors ‘imprecision’ (confidence

intervals) and ‘publication bias’ are less applicable to this

field of study.

Scoring of studies for both the AXIS and COSMIN

Risk of Bias tools was performed independently by two

reviewers (M.J.B. and J.P.S.). Discrepancies in scoring

were resolved by discussion between the two reviewers,

and if no consensus could be reached, a third reviewer

(C.L.H.) adjudicated the decision. Pooling of results was

not performed owing to the heterogeneity of study de-

sign and methodology used.

Results

Study characteristics

Of six included studies, four described the development

and validation of novel instruments (the CQRA-RA-

PREM, PREMs, CQ-Index-RA and the QUOTE-

Rheumatic-Patients instruments) [23–26], one the modifi-

cation and validation of an existing instrument (the

IEXPAC-Rare-Diseases instrument) [27], and one the val-

idation of an existing instrument (the CQRA-RA-PREM)

[28]. Therefore, a total of five unique PREM instruments

were identified by the review. All included studies evalu-

ated patient perception of care within outpatient rheu-

matology services, in reference to care provided by

specialist rheumatologists [23, 26, 28]. Additionally, two

instruments specifically included domains pertaining to

care provided by non-rheumatologists (e.g. general

practitioners, specialty nurses, therapists or surgical

specialists) [24, 25], and two reported on the experience

of home care services [25, 27]. Within all studies, partici-

pants were recruited primarily from tertiary care centres,

and two studies reported on additional recruitment from

primary care and an insurance company database [24,

25] (Table 1).

Study quality

All six studies satisfied between 13 and 15 of the AXIS

criteria [23–28]. The AXIS tool does not provide a nu-

merical scale for assessing the overall quality of a study,

thus an overall subjective judgement is required of

reviewers [18].

Patient-reported experience measure instrument
characteristics

The number of items per PREM ranged from 16 to 142.

The recall period ranged from 6 to 12 months [24, 26–28].

Two included studies did not report an intended recall

period (Table 1).

Development of PREMs

Three studies lacked data on participant number, age

and biological sex of subjects participating in instrument

development [24, 25, 27]. Where reported in the remain-

ing three studies, the number of participating subjects

was 8, 22 and 94 [23, 24, 26], majority female (72.3–

100%), of mean age 51 years (females) and 53 years

(males) (Table 2). A range of qualitative study design

was evident in the included articles (Table 1).

Patient-reported experience measures content
validity assessment

In six studies reporting on PREM content validity assess-

ment, a total of 2568 patients were described, the majority

of whom were female, of mean age 41–62.5years (S.D.

10.1–15.9years). Median disease duration was 6–8 years

(range 0.24–26years) [23, 26]. Two studies did not report

disease duration [24, 25]. Where cohorts were characterized

by diagnosis, RA was the most frequently represented

TABLE 2 Demographic data for subjects participating in instrument development

Author Item generation method Participants, n Female, n (%) Age, years

Beckers et al. [28] N/A N/A N/A N/A
Bosworth et al. [26] Patient focus group 8 8 (100) Median 53 (range 37–71)

van Campen et al. [25] Patient focus group Not reported Not reported Not reported
Guilabert et al. [27] Specialist panel Not reported Not reported Not reported
Miedany et al. [23] Patient interviews 94 68 (72.3%) Female, mean 51

Male, mean 53
Zuidgeest et al. [24] Patient focus group 22 Not reported Not reported

Professional group

N/A: not assessed.

Patient-Reported Experience Measures in outpatients
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[n¼1404 (54.6%)], followed by SpA [n¼368 (14.3%)]

(Table 3).

Development and content validity testing involved

patients in all six included studies. Three studies described

additional consultation with professional groups during the

development and validation phases [23, 24, 27].

None of the six included studies reporting on PREM

development data satisfied the standards for a COSMIN

rating of ‘very good’ or ‘adequate’. Three included stud-

ies reporting PREM development fulfilled COSMIN

standards for ‘doubtful’ quality of instrument develop-

ment [24–26], and two studies for ‘inadequate’ PREM

development [23, 27]. One study fulfilled a ‘sufficient’

rating [28], and five studies fulfilled ‘inconsistent’ ratings

for overall content validity [23–27]. The level of evidence

was assessed by GRADE as moderate quality in five in-

cluded studies [23–26, 28] and low quality in one study

[27] (Table 4).

Methods used to test the psychometric validity were

variable among included studies (Table 5). According to

COSMIN criteria for good measurement properties, in-

cluded studies fulfilled between one and three criteria

out of a total of eight (Table 4). None fulfilled all pre-

scribed COSMIN criteria. Internal consistency was the

criterion most frequently fulfilled, whereas criteria mea-

surement error, hypotheses testing, cross-cultural valid-

ity/measurement invariance and responsiveness were

not fulfilled by any of the studies.

Discussion

This review demonstrates that only a small number of

PREMs are currently in use in rheumatology contexts

worldwide, with broad heterogeneity of instrument design

and development, delivery and content. With publication

of two validated rheumatology-specific instruments in

2020, it is plausible that an awareness of the importance

of PREMs in this context is growing, a phenomenon al-

ready recognized in the literature regarding uptake of

PREMs in general [6].

Lack of reporting of demographic data in existing

PREM development studies poses significant shortcom-

ings and might limit the generalizability and utility of

these instruments. Guidance suggests that item genera-

tion and development require sample sizes approximat-

ing 45–50 participants in focus groups and interviews in

order to achieve data saturation [29–31]. Only one study

reporting demographic data for item development de-

scribed a sample size within this range (n¼94 partici-

pants in interviews and focus groups, developing the

PREMs instrument) [23], with two studies reporting

much smaller cohorts (developing the CQRA-RA-PREM

and CQ-Index instruments) [24, 26], and the remainder

not reporting these data at all [25, 27]. An essential ele-

ment of PREM development is the inclusion of members

of the target population to ensure sound representation

of all those for whom the instrument is intended [21, 32,

33]. However, the majority of participants in both instru-

ment development and validation were female,

suggesting that males were under-represented in these

processes. Further examples of concerns regarding rep-

resentation include lack of data on inclusion of different

ethnicities or cultural groups, and the disproportionately

small cohort of rheumatology patients included in the

validation of one instrument (rheumatological diagnoses,

n¼21 of 261) [27]. These limitations could be overcome

by PREM development studies conducted in larger par-

ticipant samples and with purposive selection of partici-

pants to represent different ages, genders and cultural

groups.

Methodological concerns arising from instrument de-

velopment processes were also raised by this review;

none of the included studies satisfied standards for a

COSMIN rating of ‘very good’ or ‘adequate’ instrument

development. Likewise, in reference to overall content

validity of instruments, only one study fulfilled a ‘suffi-

cient’ COSMIN rating [28], and none of the studies was

appraised as ‘high’ certainty level of evidence using

GRADE methodology. This is consistent with the judge-

ments on instrument development and content validity;

per GRADE methodology, the level of evidence is down-

graded for inconsistency and limitations in study design.

Several plausible explanations for these findings exist,

including inadequate qualitative study design, incom-

plete reporting of sufficient detail of methods to enable

affirmative scoring of studies against standards, or the

use of standards that are unnecessarily rigorous. It is

prudent to note that the COSMIN methodology was de-

veloped for use in appraising PROMs rather than

PREMs; although significant overlap exists between the

two types of instruments, in practice fewer studies on

content validity for a given instrument exist for PREMs.

An inherent limitation of using the COSMIN methodology

to evaluate PREMs is this paucity of data; the present

review identified individual PREMs with a single devel-

opment and content validity study (with the exception of

the one instrument validated in two contexts [26, 28]). It

is therefore plausible that flaws in study design or

reporting are overstated in the judgement on quality, be-

cause of the small number of studies. We suggest that

there is broad scope for optimizing the methodology

adopted during instrument development for PREMs

across this field, in addition to further high-quality stud-

ies evaluating content validity.

Lastly, this review demonstrates broad variability in

psychometric methods used to validate PREMs. During

the validation process for new and adapted instru-

ments, all included studies in the present review under-

took several components of instrument validation

process, but none completed testing of all measure-

ment properties advocated in the COSMIN guidance.

Important elements were omitted from validation testing

of the majority of instruments; these included, as exam-

ples, testing of instrument responsiveness (piloting an

instrument at serial time points), measurement invari-

ance (difference between groups by age, gender or lan-

guage) and measurement error (differences in scores

relating to random or systematic error). Other desirable

Madeleine J. Bryant et al.
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properties for PREMs might be difficult to test given

this relatively new area of research. The properties hy-

pothesis testing and criterion/construct validity assume

the existence of a gold-standard instrument or measure

against which the new tool can be compared. In the

present review, only one study cited a series of

disease-activity and quality-of-life instruments as stand-

ards against which the new instrument would be ap-

praised [23]; none of the studies cited a single gold-

standard experience-measure equivalent, which might

expound the inability of these studies to satisfy such

criteria. Furthermore, the COSMIN checklist guidance

does not advocate the use of a summary score for this

checklist, nor is it stated explicitly that all tests should

be undertaken to deliver a judgement on whether an in-

strument is altogether valid and reliable. Additionally, it

is important to note that the COSMIN methodology was

made available in 2018, whereas the majority of articles

included in the present review pre-date this publication

[23–26], which might account for significant variation in

the capacity of PREM development and validation stud-

ies to meet the stated COSMIN criteria. These are sig-

nificant limitations of the COSMIN framework and,

subsequently, of the present review, as identified in

previous publications on PREMs [6]. For this reason,

the results describing performance of instruments

against the COSMIN checklist criteria in this review

must be interpreted judiciously.

We believe that this is the first systematic review to

examine PREMs in rheumatology. We have used a rigor-

ous methodology to identify relevant publications and

validated methodology to assess these. However, only a

small number of studies met criteria for inclusion, which

limits capacity for generalizable conclusions. It is likely

that there might be other PREMs in development that

were not captured, because a number of studies were

available only in abstract form. This finding suggests

that further data on PREMs in rheumatology might exist

in pre-publication form. Furthermore, the COSMIN meth-

odology is intended for analysis of PROMs rather than

specifically for PREMs; however, this remains the best

available tool for appraising the psychometric validation

of patient-reported instruments.

Conclusion

In this review, we identified six validated PREMs for use

with rheumatology outpatients. Heterogeneity of study

design makes meta-analysis and transparent compari-

son between different PREMs difficult. Owing to rapid

increases in the interest and implementation of PREMs,

this work highlights the need for greater standardization

TABLE 5 Reported methods used in psychometric validation of outpatient rheumatology patient-reported experience

measures

Author Property tested Method employed

Beckers et al. [28] Face validity Patient focus group (participants, n¼16)

Structural validity Spearman’s coefficient (correlation between
average domain score and PROs)

Divergent validity Homogeneity coefficient
Internal consistency Cronbach’s a
Feasibility Completion times
Interpretability Floor and ceiling effect

Bosworth et al. [26] Face validity Patient focus group (participants, n¼8)

Internal consistency Cronbach’s a
van Campen et al. [25] Face validity Focus group (n ¼ not reported)

Structural validity Confirmatory factor analysis
Internal consistency Cronbach’s a
Feasibility Comparison of quality impact indices within

and between health care services

Guilabert et al. [27] Face validity Not specified
Structural validity Exploratory factor analysis
Internal consistency Cronbach’s a, Rho coefficient

Miedany et al. [23] Face validity Patient interviews (participants, n¼94)
Structural validity Rasch INFIT-OUTFIT, exploratory factor analysis
Criterion validity Spearman’s coefficient (correlation with PROs)

Internal consistency Cronbach’s a
Reproducibility Test–retest

Comprehensibility Not specified
Zuidgeest et al. [24] Face validity Focus group (participants, n¼22)

Structural validity Exploratory factor analysis

Internal consistency Cronbach’s a

PRO: Patient Reported Outcome.
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and rigour of methodological processes for development

and validation of PREM instruments. The review also

demonstrates that instruments may achieve distribution

for use despite not being validated using minimum stan-

dardized psychometric methods, meaning that findings

arising from such instruments must be interpreted with

caution. Specifically, there is a need for further well-

designed studies to validate existing and new PREMs in

this area. Rheumatology patients stand to benefit greatly

from routine application of PREMs and integration of

experience-related data in quality-improvement pro-

cesses, but the integrity of such data is underpinned by

the requirement for appropriately validated tools.
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