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ABSTRACT

Introduction: In collaboration with the Alberta
Medical Association’s Physician Learning Pro-
gram we developed individualized physician
reports and held a group feedback session on
rheumatoid arthritis (RA) performance mea-
sures (PM) to facilitate treat-to-target (T2T)
strategies and evaluated physician experiences
with this process.

Methods: 5 PMs addressing T2T concepts from
an established Canadian quality framework
were operationalized for physician practice
reports at 2 university-affiliated rheumatology
clinics. Rheum4U, a quality improvement and
research platform, was the data source. The
audit results were reviewed in a facilitated group
feedback session. Rheumatologists provided
experiential feedback on the process through
survey and/or an interview. Transcripts from
interviews were analyzed using a 6-step the-
matic analysis.
Results: 11 of 12 eligible rheumatologists con-
sented to receive practice reports and provided
feedback through surveys (n = 5) and interviews
(n = 6). The practice reports from Rheum4U
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(n = 448 patients) revealed high rates of yearly
follow-up ([85%, PM1) and 100% performance
on documentation of disease activity at C 50%
of visits (PM2). Only 34% of patients were seen
within 3 months if not in remission (PM3) with
62% (2017) and 69% (2018) of those with active
RA achieving a LDA state within 6 months
(PM4). Approximately 70% of patients were in
remission at any time point (PM5). All survey
respondents agreed or strongly agreed compar-
ison to peers was valuable and helped them
reflect on their practice. Several strategies for
improvement were identified, including but not
limited to, leveraging of electronic records for
future audit and feedback reports, providing
additional granularity of results, additional
stratification of results, and using high-per-
forming peers as the comparator rather than the
group mean.
Conclusions: Audit and feedback was perceived
by clinicians as a useful strategy for evaluating
T2T efforts in RA. Future work will focus on
longitudinal evaluation of the clinical impact of
this quality improvement initiative.

Keywords: Performance measure; Quality of
care; Rheumatoid arthritis

Key Summary Points

Performance measures can be used to
evaluate treat-to-target strategies in
rheumatoid arthritis.

Audit and group feedback is
acceptable and valuable exercise for
rheumatologists to review individuals
practice results.

Results from audit and feedback can be
used to drive quality improvements in
rheumatology clinics and future
evaluation of the impact of this process on
patient outcomes is planned.

DIGITAL FEATURES

This article is published with digital features to
facilitate understanding of the article. To view
digital features for this article go to https://doi.
org/10.6084/m9.figshare.12961769.

INTRODUCTION

Treating-to-target (T2T) is solidified as the pre-
ferred treatment paradigm in rheumatoid
arthritis (RA) care [1]. T2T compels frequent
reassessment of disease activity and adjustment
of medications to achieve clinical remission, or
at the very least, a low-disease activity state
(LDA) [1]. Principles of T2T are endorsed by
major rheumatology guidelines worldwide [1–5]
but practice variation may occur in busy clinical
practices where the implementation of frequent
clinical visits and use of composite measures of
disease activity can be challenging [6].

Audit and feedback of clinical practice is one
strategy that can be used to improve compli-
ance with desired clinical behavior [7] such as
adherence to T2T strategies, and it is endorsed
as a mechanism for practice reflection and
quality improvement by the Canadian
Rheumatology Association (CRA) [8] and by the

J. Homik
Department of Medicine, University of Alberta,
Edmonton, AB, Canada

D. Lacaille
Department of Medicine, University of British
Columbia, Vancouver, Canada

910 Rheumatol Ther (2020) 7:909–925

https://doi.org/https://doi.org/10.6084/m9.figshare.12961769
https://doi.org/https://doi.org/10.6084/m9.figshare.12961769


Royal College of Physicians and Surgeons of
Canada [9]. Strategies for effective audit and
feedback [10] have been leveraged by the
Physician Learning Program (PLP) for physi-
cians in the province of Alberta, Canada [11].
The PLP is available through a physician-driven
Alberta Medical Association (AMA) benefit pro-
gram with the vision that ‘‘by 2025, all Alberta
physicians will care for patients in a supportive
culture, driven by evidence-informed, reflective
practice improvement.’’

In the present study we collaborated with the
PLP to operationalize and report on 5 perfor-
mance measures from a recently developed
national quality framework [12] to create indi-
vidualized physician reports and presented the
work in a group feedback session. The national
quality framework was developed through
extensive consultation with patients, healthcare
providers, and healthcare leaders, and reflects
the strategic priorities for the delivery of high-
quality RA care [13]. From the collection of 21
performance measures (PMs), five which address
T2T principles were selected for operationaliza-
tion, testing and implementation using a prag-
matic quality improvement and research
platform called Rheum4U [12]. The measures
address the following T2T concepts: frequent
patient reassessment, monitoring patients using
composite disease activity measures and target-
ing management to achieve remission or low
disease activity (LDA).

The aim of this study was therefore to
describe the operationalization and reporting of
five PMs from the national RA Quality
Improvement Framework [13] and to describe
rheumatologists’ experiences with receiving
individualized reports of their performance on
the measures and the group feedback process.

METHODS

Study Design and Setting

This study was undertaken in 2 phases: (i) oper-
ationalization of 5 PMs and development of
aggregate group and individualized practice
reports for participating rheumatologists
through the PLP program and (ii) evaluation of

rheumatologists’ experiences of the audit and
group facilitated feedback process using surveys
and interviews. This project was undertaken at 2
rheumatology clinics affiliated with the
University of Calgary Division of Rheumatol-
ogy. Ethical approval was granted by the
University of Calgary Conjoint Health Research
Ethics Board (REB16-0556) and all participants
(patients and providers) provided written
informed consent for the study including pub-
lication of results. The study was performed in
accordance with the Helsinki Declaration of
1964, and its later amendments.

Clinical Data Source

Rheum4U was the platform used in this study,
and is a pragmatic research and quality
improvement tool developed in 2016 and
implemented in 2 University-based clinics [12]
with a view towards future integration into an
electronic medical record (EMR). Clinic patients
at both sites with inflammatory arthritis are
eligible for participation in Rheum4U and pro-
vided informed consent. Basic demographic
data is collected at entry into the cohort and
participants are emailed a reminder to complete
patient reported outcomes in advance of each
visit with their usual rheumatologist. The
rheumatologist reviews the patient-entered data
at the time of consultation and records tender
and swollen joint counts, inflammatory marker
results and a physician global assessment; the
Rheum4U platform calculates the Clinical Dis-
ease Activity Index (CDAI) and/or the Disease
Activity Score-28 (DAS28) with either the C-re-
active protein (CRP) or erythrocyte sedimenta-
tion rate (ESR) or both depending on available
data. A research assistant is available to facilitate
data entry.

Inclusion Criteria

Patient records included in the evaluation sim-
ply required a rheumatologist-reported diagno-
sis of RA and at least 1 clinic visit.
Rheumatologists recruiting patients to
Rheum4U provided consent to receive their
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rheumatologist practice reports and provide
feedback through survey and interview.

Performance Measure Operationalization

Analysis of patient data was carried out for each
measurement year for which a full year of data
was available (2017 and 2018) and results were
reported at the aggregate level and by individual
rheumatologist. T2T concepts addressed by the
PMs included: yearly follow-up (PM1), disease
activity measurement (PM2), timely follow-up
for those patients not in remission (PM3),
attainment of LDA or remission within
6 months (PM4), and percent of patients in
remission (PM5). Measurement specifications
[13] and measures where a sensitivity analysis
was conducted are shown in Table 1. For indi-
vidual rheumatologist practice reports, patient
records were excluded from the analysis of PMs
requiring two visits (PM3 and PM4) if the indi-
vidual patient had visits with multiple
rheumatologists (as attribution of care to a sin-
gle rheumatologist’s practice was not possible).
Results were stratified according to duration of
RA disease:\1 year since diagnosis (early RA),
and[ = 1 year since diagnosis (established RA).

Descriptive analysis was performed to
describe patient demographic information at
cohort inception. For categorical variables, fre-
quencies and proportions were reported. For
continuous variables, mean (standard devia-
tion, SD), median (25th and 75th percentile,
Q1, Q2) and range values were reported as
appropriate. Data analysis was carried out using
R 3.4.0 (Vienna, Austria; https://www.R-project.
org/) [14].

Rheumatologist Practice Reports for T2T
Audit and Feedback

The Calgary Audit and Feedback Framework
[10] describes the evidence-informed approach
for audit and feedback employed by the PLP
who co-facilitated this project. Central to the
framework are the following prerequisite activ-
ities of: relationship building, ensuring a
meaningful topic choice that is actionable with
clear data sources, and a report of data that is

easy to understand and co-created with end-
users, as well as to facilitate feedback from the
group consensus [10].

A 21-page individualized and confidential
rheumatologist practice report with background
on the project, methods, and graphics depicting
performance for each of the five PMs was
developed in collaboration with the PLP team
and distributed to participating rheumatologists
electronically and in a paper report. Each report
displayed an individual rheumatologist’s prac-
tice results compared to the aggregate. Prior to
receiving their practice reports, rheumatologists
completed a practice self-assessment survey
developed by the PLP and adapted for the pre-
sent project including the following: demo-
graphic and practice characteristics, questions
about the individual’s motivation for partici-
pating in the audit and feedback session, and
their estimated self-assessment of their perfor-
mance on the PMs. The T2T results were dis-
cussed at an hour-long Rheumatology Grand
Rounds where participants had the ability to
review aggregate data as a group while review-
ing their own practice reports, and discuss
findings, potential explanations, and solutions.

Rheumatologist Experience with the T2T
Audit and Feedback Process

Rheumatologists who received individualized
practice reports were invited to complete a brief,
8-item survey about the acceptability and use-
fulness of the practice report. Participants rated
five items on a 5-point Likert scale from 1
strongly disagree to 5 strongly agree and also
reported the time they took to review the
report, reflect upon it and whether they claimed
any maintenance of certification credits. They
were also invited to participate in an interview
to further discuss their experience with the
process and their opinions about the practice
report. Semi-structured interviews were con-
ducted in person or by phone by 1–2 research
associates with experience in qualitative meth-
ods (VB and NS). To generate additional feed-
back on the process and practice reports,
rheumatologists were asked to share their
opinions about the evaluation framework, its
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Table 1 Overview of treat-to-target (T2T) performance measures evaluated during the audit and associated sensitivity
analysis

PM Measure description Operationalization of the PMs Sensitivity analysis

PM1 Percent of RA patients seen in follow-up at

least once per year

Numerator: Patients with a visit each year

Denominator: Total expected RA cases in

Rheum4U

Exclusions: Patients who died, left the

cohort, or moved during the

measurement year

N/A

PM2 Percent of RA patients with[= 50% of

total number of outpatient encounters

per year with assessment of disease

activity using a standardized measurea

Numerator: Patients with a documented

composite measure of disease activity

(CDAI or DAS28)

Denominator: Total RA cases with a visit

during the measurement year

Calculation: Must meet the measure at �
50% of all clinic visits per year

Exclusions: Patients who died, left the

cohort, or moved during the

measurement year

N/A

PM3 Percent of RA patients seen in clinic

within 3 months if not in remissionb
Numerator: Number of patients not in

remission seen in clinic within 3 months

Denominator: Number of patients where

the patient was not in remission by any

measure of disease activity (CDAI or

DAS28)

Exclusions: Patients who died, left the

cohort, or moved during the

measurement year

Calculated using patients

or clinic visits as the

unit of measurement

Threshold of LDAd

instead of remissionb

PM4 Percent of RA patients with active RAc

who have LDAd within 6 months

Numerator: Number of patients with

active RA who are in LDA within

6 months

Denominator: Number of patients with

active RA by any measure of disease

activity (CDAI or DAS28)

Exclusions: Patients who died, left the

cohort, or moved during the

measurement year, patient refusal of

medication change

Calculated using patients

or clinic visits as the

unit of measurement

Examined using LDAd at

9 and 12 months

Rheumatol Ther (2020) 7:909–925 913



implementation, and considerations for future
sustainability of the initiative. Interview dura-
tions ranged from 22 to 47 min and were audio-
recorded and transcribed verbatim by a
transcriptionist.

Transcripts were de-identified and NVivo� 12
software (QSR International) was used for data
management. Two coders (CB and VB) used a
six-step thematic analysis [15, 16]: (1) coders
reviewed transcripts and familiarized them-
selves with the data; (2) initial codes were gen-
erated. A series of regular meetings between the
coders helped to (3) search for themes and (4)
ensure mutual understanding of the themes.
Coders then (5) independently re-examined
each transcript and met to achieve consensus
on final themes. Finally, the coders (6) pro-
duced a report on the themes and associated
quotes which was shared with the research
team.

Through this process, we used multiple
strategies to ensure the elements of trustwor-
thiness [17] (dependability, credibility, con-
firmability, and transferability) were met.
Dependability refers to the extent that the study
could be replicated with similar findings by
other researchers. Two independent coders
reviewed the decision-making record to control

for biases and to make sure the process was
logical. The coders met for peer debriefing and
feedback throughout the process. An audit trail
was used to document decisions and to ensure
dependability and confirmability. Credibility
was established through sharing final results
with interview participants and our multidisci-
plinary research team. The report included rich
descriptions of findings accompanied by quo-
tations so that readers could judge the general-
izability of the results addressing the element of
transferability [15].

RESULTS

Rheumatologist Characteristics
and Aggregate Results

Eleven of 12 eligible rheumatologists consented
to participate. Ten completed the pre-assess-
ment survey and had a median (Q1, Q2) time in
practice of 7.5 (3, 30) years. Rheumatologists
reported a median of 14.5 (12, 20) patient
consultations per day and a median of 14.3 (6,
24) half-day clinics per month. Rheumatolo-
gists’ pre-assessment of their practice on each
PM is depicted alongside aggregate measured

Table 1 continued

PM Measure description Operationalization of the PMs Sensitivity analysis

PM5 Percent of RA patients in remissionb

during the year

Numerator: Number of patients with

remission documented at least once by

any measure of disease activity (CDAI or

DAS28)

Denominator: Number of RA patients

with documented disease activity scores

Exclusions: Patients who died, left the

cohort, or moved during the

measurement year

Calculated using patients

or clinic visits as the

unit of measurement

Examined remissionb by

any composite measure

at all documented visits

N/A Not applicable, PM performance measure, RA rheumatoid arthritis
a Disease activity score 28 erythrocyte sedimentation rate (DAS28 ESR) or DAS28 C-reactive protein (DAS28 CRP) or
clinical disease activity index (CDAI)
b Remission: DAS28 ESR or CRP\ 2.6 or CDAI B 2.8
c Active RA: DAS28 ESR or CRP[= 3.2 or CDAI[ 10
d Low disease activity (LDA): DAS28 ESR or CRP\ 3.2 or CDAI\= 10
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performance in Rheum4U (Tables 2, 3, 4). Fig-
ure 1 depicts rheumatologists’ agreement with
five potential reasons for participation in the
audit and feedback. Reflection on their own
self-practice and discussing improvement
strategies with peers had the highest rates (50%)
of agreement.

Baseline demographics for the RA Rheum4U
cohort (n = 448) are shown in Supplemental
Table 1. The majority of patients were female
(74.8%) with a median baseline age of 57.5 (Q1,
Q2: 46.7, 65.4) years and a baseline disease
duration of 4.99 (Q1, Q2:1.0, 11.3) years. There
were 76 (65.5%) patients included in the cohort
with\ 1 year of disease duration.

The results of adherence to PM1 and PM2 are
shown in Table 2 and stratified by year of
reporting and by disease duration. There were
overall high rates of yearly follow-up (89.4% in
2017 and 86.5% in 2018) with the lowest rates
of follow-up seen in early RA patients in the
2018 measurement year (80%). All patient
records met PM2 (% with assessment of disease
activity at � 50% of visits) in all measurement
years.

The results of adherence to PM3 and PM4 are
shown in Table 3 using either the clinic visits or
the patient records as the unit of measurement.
Across all years of measurement and disease
duration suboptimal performance was found on
PM3 (% of patients seen within 3 months if not
in remission) with\30% of clinic visits meet-
ing the measure in each year with slightly
improved performance in early RA. A sensitivity
analysis using LDA resulted in an improved
performance of approximately 8% with greater
improvements seen again in early RA (Supple-
mental Table 2). The median time in months
between a visit where remission was not
achieved and the next clinic visit was 4 months
(3.5 months if LDA used at the index visit)
(Supplemental Table 3).

In PM 4, over half of patients with active RA
attained a LDA state within 6 months (61.5% in
2017 and 69.4% in 2018), with higher rates
observed in patients with early RA (64.3% in
2017 and 68.7 in 2018). In the sensitivity anal-
ysis (Supplemental Table 4), the rates of LDA or
remission increased when using 9- or 12-month
windows for measure reporting (e.g., up to

76.9% of patients meeting the measure in a
12-month window in 2017).

Over 70% of patients were in remission at
least once at any time during the measurement
year by any composite disease activity score
Table 4.

Group Feedback Session

During the group feedback session of these
results, the following three main topics were
discussed: (1) Rheum4U platform was seen as a
beneficial driver of change in practice and it
increased documentation of disease activity.
While division members recognized some
challenges with its use including possible
selection bias in included participants, it was
widely recognized that the data could be useful
to identify areas in need of practice improve-
ment. Increased uptake of the platform was
encouraged. (2) The need for an early RA pro-
tocol was identified as a potential solution to
help better standardize practice and improve
patient outcomes. (3) Need to expand disease
monitoring and protocols more broadly within
the clinic beyond Rheum4U and early RA was
encouraged to prevent inequities in care and
outcomes for other patient populations.

Rheumatologist Experience with Audit
and Feedback

Five rheumatologists completed feedback sur-
veys and six volunteered to participate in an
interview. Only two rheumatologists did both,
therefore feedback in some form was obtained
from 9/11 (81%) who received audit reports.
The feedback from the surveys was favorable
with all responses � 4 on all questions (sup-
plemental Fig. 1). Rheumatologists estimated
they spent between 4 and 60 min reading the
report and between 4 and 60 min reflecting
upon it. Few planned to claim maintenance of
certification credits for reflecting upon their
practice (n = 2 of five survey respondents).

Seven themes emerged from the analysis of
the interview transcripts: measurement selec-
tion, PLP involvement in quality reporting,
report formatting, interpretation of results,

Rheumatol Ther (2020) 7:909–925 915



utility of results, Rheum4U as a data source, and
reaction to individualized results. The themes
and selected quotations are shown in Table 5.
The first major theme was that of measurement
selection. All of the rheumatologists agreed that
the PMs selected for the practice report were
appropriate and reflective of rheumatology
guidelines. However, some rheumatologists had
concerns about the composite measures of dis-
ease activity. They highlighted the inherent
limitations of these measures, such as the
omission of patients’ joint counts of lower limb
joints using a 28-joint count in their estimation,
omission of deformities and potential to be
supplanted in the future by better measures.
Rheumatologists were interested to see other

PMs in future reports including: raw numbers of
tender and swollen joints, cost of treatment,
patterns of treatments (including steroid use),
and patient employment status. Rheumatolo-
gists were also interested in seeing metrics on
their practice with respect to management of
other diseases (e.g., gout and psoriatic arthritis).

In the second theme, with respect to the
involvement of the PLP in the process of quality
reporting, the rheumatologists thought in gen-
eral it was ‘‘useful’’ as this group is experienced
with presenting data and creating reports and
there was no financial cost to the Division.
Some urged caution with having a third party
analyze and interpret data without rheumatol-
ogist involvement in the future while others

Table 2 Results for actual and physician-estimated RA performance measures 1 and 2 stratified by year of measurement and
disease duration

Performance measure (PM) Group according to
disease duration

Year Patients in the
denominator n

Patients who met the
measure n (%)

PM1: % seen in yearly follow-up All RA patients RA 2017 76 68 (89.4)

2018 185 160 (86.5)

Established RA 2017 50 42 (84.0)

2018 132 124 (93.4)

Early RA 2017 26 26 (100.0)

2018 45 36 (80.0)

Physician pre-estimate of PM1 All RA patients N/A N/A Mean 81.5% (SD 31.5)

Range (15–100%)

PM2: % with assessment of disease

activitya at[= 50% of total visits

All RA patients 2017 183 183 (100)

2018 401 401 (100)

Established RA 2017 134 134 (100)

2018 305 305 (100)

Early RA 2017 49 49 (100)

2018 96 96 (100)

Physician pre-estimate of PM2 All RA patients N/A N/A Mean 64.0% (SD 31.3)

Range (10–100%)

SD standard deviation
a Disease activity by any composite measure acceptable for measure reporting: Disease Activity Score 28 (DAS28) using
either the erythrocyte sedimentation rate (ESR) or the C-reactive protein (CRP) or the Clinical disease activity index
(CDAI)
Established RA patients have C 1 year since RA diagnosis; Early RA patients have\ 1 year since RA diagnosis
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were ambivalent about the need for the PLP to
be involved in future reporting.

With respect to the report formatting
(Theme 3), it was deemed easy to read and
understand. The background clearly communi-
cated the importance and rationale for the
report. Most rheumatologists thought an
appropriate frequency of reporting would be

yearly with some expressing a preference for
electronic reporting or a dashboard for contin-
uous reporting instead of paper reports. One
rheumatologist highlighted that the report
would also be important for clinic managers to
see.

A major theme and source of discussion was
on interpretation of results (Theme 4). Many

Table 3 Results for RA performance measures 3 and 4 reported using clinic visits and patients and stratified by year of
measurement and disease duration and physician estimates of performance

PM Group
according to
disease
duration

Year Clinic visits
in
denominator
n

Clinic visits
that met the
measure n (%)

Patients in
denominator
n

Patients
who met the
measure
n (%)

PM3: % patients seen in

3 months if not in

remissiona

All RA patients 2017 207 56 (27.1) 132 45 (34.1)

2018 580 161 (27.8) 314 107 (34.1)

Established RA 2017 143 36 (25.2) 95 29 (30.5)

2018 419 97 (23.2) 239 67 (28.0)

Early RA 2017 64 20 (31.3) 37 16 (43.2)

2018 161 64 (39.8) 75 40 (53.3)

Physician pre-estimate of

PM3

All RA patients N/A N/A N/A N/A Mean 76.5%

(SD 25.7)

Range

20–100%

PM4: % patients with active

RAb who have LDAc or

remission within

6 months

All RA patients 2017 87 45 (51.7) 65 40 (61.5)

2018 220 119 (54.1) 134 93 (69.4)

Established RA 2017 59 27 (45.8) 43 25 (58.1)

2018 153 73 (47.7) 94 60 (63.8)

Early RA 2017 28 18 (64.3) 22 15 (68.2)

2018 67 46 (68.7) 40 33 (82.5)

Physician pre-estimate of

PM4

All RA patients N/A N/A N/A N/A Mean 58.0%

(SD 28.1)

Range

(10–95%)

SD standard deviation
a Remission: Disease activity score-28 (DAS28) erythrocyte sedimentation rate (ESR) or C-reactive protein (CRP)\ 2.6 or
CDAI B 2.8
b Active RA: DAS28 ESR or CRP[= 3.2 or CDAI[ 10
c Low disease activity (LDA): DAS28 ESR or CRP\ 3.2 or CDAI\= 10
Established RA patients have C 1 year since RA diagnosis; Early RA patients have\ 1 year since RA diagnosis
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Table 4 Actual and physician-estimated performance measure 5 (%
patients in remission at any time) and sensitivity analysis of patients in
remission at all clinic visits, reported using clinic visits and patients as

units of analysis, and stratified by year of measurement and disease
duration and physician estimate of measure performance

Group according to
disease duration

Year Clinic
visits (n)

Clinic visits that met
the measure n (%)

Patients
(n)

Patients who met
the measure n (%)

Patients in
remission at all
visits

All RA patients 2017 305 170 (55.7) 183 130 (71.0) 88

2018 783 419 (53.5) 401 289 (72.1) 173

Established RA 2017 211 118 (55.9) 134 94 (70.1) 66

2018 555 305 (55.0) 305 221 (72.5) 140

Early RA 2017 94 52 (55.3) 49 36 (73.5) 22

2018 228 114 (50.0) 96 68 (70.8) 33

Physician pre-

estimate of PM5

N/A N/A N/A N/A Mean 64.0% (SD

25.7) Range

15–95%

N/A

SD standard deviation
Remission: Disease activity score-28 (DAS28) erythrocyte sedimentation rate (ESR) or C-reactive protein (CRP)\ 2.6 or
CDAI B 2.8
Established RA patients have C 1 year since RA diagnosis; early RA patients have\ 1 year since RA diagnosis
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 Survey questions beginning with: 

"My participation in this reporting/feedback initiative is driven by the opportunity to…: 

Fig. 1 Pre-report self-assessment regarding rheumatologist motivation for participation in the audit and feedback project
(n = 10)
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Table 5 Themes and selected quotations from rheumatologist interviews about the audit and feedback process

Theme Selected quotations

Measurement selection Measurement selection felt to be appropriate

‘‘I thought it was pretty reasonable… I don’t think there was anything else I would’ve necessarily
been interested in or wished that they’d reported that I can think of right off the top of my
head’’ (Rheumatologist 3)

Limitation of disease activity measures discussed

‘‘So, in general, but that’s all we have at the moment. So if you think about, for example, in the
management of diabetes, there are very clear, objective outcome measures, the HbA1c—so, the
control of your blood glucose over time, over a 3-month period, and that’s gold. We don’t have
that for inflammatory disease’’ (Rheumatologist 4)

PLP involvement in quality

reporting

Need to ensure involvement of rheumatologists in presentation and interpretation of data

‘‘I think it’s an interesting concept, because I think sometimes we’re maybe not the best … critics,
of ourselves, so having another set of eyes have a look at it is not a bad idea. I think it does
depend, of course, on the body that’s looking at them and what their expertise is, because, I
mean, if it’s a group that knows nothing about rheumatology, you know, their opinion may not
be as relevant to us as someone who is very well-versed in rheumatology’’ (Rheumatologist 2)

Some ambivalence regarding the future need for PLP involvement

‘‘I don’t care who did it, as long as it’s done and in the most appropriate way’’ (Rheumatologist

4)

Report formatting Report format was easy to read and understand

‘‘I thought it was good. I liked how it was all broken down into separate sections with the graphs
from—comparing the year-to-year’’ (Rheumatologist 2)

Interpretation of results Factors were discussed which could impact interpretation of results

‘‘…how many years you’ve been in practice, how complex your patients are, all of that, really
impacts this… (Rheumatologist 3)

Utility of results Discussion around how to view results so that they could be actionable

‘‘Like, who are these people who are doing really poorly?’’ and suggested that ‘‘…this is good for
sort of overall practice reflection, but I think it’d be really interesting to know….who are my
five worst patients?.. Or the top 10—that’d be really interesting, actually’’ (Rheumatologist 3)

‘‘so it’s kind of interesting to see, you know, is everyone seeing everyone in 6 months, or is everyone
seeing everyone once a year….’’ (Rheumatologist 2)

Rhem4U as a data source Rheum4U may not be representative of rheumatologists’ practices causing concern about

generalizability of results

‘‘…so I don’t know how valid is that, how far can you take it’’ (Rheumatologist 1)
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rheumatologists mentioned patient factors
which could influence results and their inter-
pretation including duration of disease, patient
choice (for example decision not to take bio-
logic therapy), patient complexity, and even
rheumatologist duration of practice. Strategies
suggested by rheumatologists to help with
interpretation of results included stratification
by disease duration or patient age. Simply
reporting rheumatologist practice characteris-
tics compared to their colleagues was another
suggestion. Formal risk adjustment strategies
were discussed as other possible ways to address
differences in patient/practice characteristics,
but rheumatologists seemed to favor stratifica-
tion or reporting practice characteristics as
these were believed to be easier to interpret.

With respect to the utility of the results
(Theme 5), rheumatologists discussed in what
format they would need to see the results for
them to be actionable for quality improvement.
They regarded the potential to view data

longitudinally over time as important to notice
trends. While all rheumatologists acknowl-
edged that seeing the data was helpful as they
had never had a practice report before, some
wanted even more granular data so that they
could better support improvement in patient
outcomes. They also suggested instead of com-
paring to group mean performance to consider
comparing to the top quartile of rheumatolo-
gists to better contextualize data and motivate
improvements. Some rheumatologists expres-
sed the need for more sensitivity analysis for
measures involving time to remission or follow-
up.

Rheum4U as a data source was the 6th theme
discussed with challenges and benefits identi-
fied with the data source influencing measure
results. One challenge expressed by all
rheumatologists, except one, was that the
Rheum4U data source was likely not represen-
tative of their entire practices with some esti-
mating only ‘‘10 to 20%’’ of their practice was

Table 5 continued

Theme Selected quotations

Reaction to individualized

results

Some rheumatologists expressed surprise at their performance results

‘‘I guess I was surprised that my outcomes were not as good as other people’s’’ (Rheumatologist 1)

‘‘I was really shocked about was the 3-month follow-up for people—like, patients who were not in
remission’’ (Rheumatologist 2)

Explanations for possible poor performance were discussed

‘‘I’m really tough on calling things ‘‘remission’’ where I think that there is room for improvement.’’
(Rheumatologist 5)

‘‘But some of it isn’t the doctor’s fault that the patient isn’t getting seen quickly. It could be
availability; it could be booking; it could be patient factors too…’’ (Rheumatologist 4)

Comparison to peers valuable

‘‘I learned a lot of things, I think. I think I learned in general what the spectrum of rheumatology
practices look like in the clinic, because, you know, on a day-to-day basis, we’re really in our
offices seeing our own patients, so we don’t really get to see what other patients’—or,
practitioners,’ practice look like, so it’s kind of interesting to see’’ (Rheumatologist 2)

Practice change for some was unlikely

‘‘I don’t think it’s going to change anything else, to be honest’’ (Rheumatologist 2)

PLP physician learning program
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included (Rheumatologist 2), this led to some
questioning the generalizability of the results.
They expressed that patients who did not speak
English, the elderly, those with insecure shelter
and lower socioeconomic status limiting com-
puter access, or those who had lower computer
literacy were less likely to participate, and per-
formance may be lower in these patients.

In contrast, rheumatologists valued having
disease activity scores calculated automatically
in Rheum4U and reported that for patients not
included in the platform that they were much
less likely to calculate composite measures of
disease activity. Help from the research coordi-
nator in ensuring completeness of data entry
was also appreciated. In the future, the
rheumatologists hoped that the research and
quality improvement platform could be inte-
grated into the EMR or that the metrics could be
calculated using their entire clinic population.

The final theme that emerged was the reac-
tion to individualized results. Most rheumatol-
ogists thought that their results were not
surprising and were in line with how they per-
ceived they practiced and expressed that this
was ‘‘reassuring’’. A few rheumatologists were
surprised by their performance results and one
wondered if this had anything to do with dif-
ferences in the way they reported disease
activity. Almost all were surprised at the low
rates of follow-up within 3 months for patients
not in remission and expressed that there were
likely system factors which made this PM chal-
lenging to meet.

Rheumatologists described that the report
and comparison to their peers was valuable.
Some rheumatologists also welcomed the
opportunity to obtain continuing medical edu-
cation credits for their time spent reviewing and
reflecting on their practice. When contemplat-
ing changing individual practice, those who
perceived that they were doing well comparable
to their peers expressed little incentive to make
changes. Some thought if the data were more
representative of their whole practice (say from
an EMR) that they might have greater incentive
to make practice changes. Barriers to booking
changes were not believed to be entirely within
the rheumatologist’s control with some citing

different managers for clinic administrators and
nurses which made change more challenging.

DISCUSSION

In this study, we present the results of a quality
improvement initiative using audit and group
feedback to optimize T2T strategies in RA and
report on rheumatologists’ experience with the
process. For participating rheumatologists, this
represents the first time they had viewed their
data compared to their peers with respect to
their RA practices as no current systems are in
place in our center to track and trend rheuma-
tologist performance or patient outcomes. The
results demonstrate high rates of disease activity
measurement that were facilitated by the
Rheum4U platform used to collect the data;
however, suboptimal follow-up times were
found for patients not in remission, especially
those with longer disease duration. Rheuma-
tologists described many potential factors,
including patient- and system-level factors,
which could influence scheduling and may
have contributed to this finding. Most
rheumatologists participating valued the report
and yet believed it would be unlikely to drive
practice change as they thought they were in
line with their peers in terms of patient out-
comes. Those who thought their outcomes were
not in line with their peers described possible
contextual factors such as length of practice
(with those in practice longer potentially hav-
ing a larger number of patients with disease that
was difficult to control or greater challenges
adhering to follow-up standards given busy
practices) or patient complexity that could
explain differences seen and/or described pos-
sible changes in the way they would monitor
disease activity in the future.

Rheumatologist behaviors in this audit and
group feedback followed a particular pre-
dictable cyclical pattern as described by Cooke
et al. [18], with the overarching themes of ‘‘in-
terpreting the data’’, ‘‘understanding evidence
about best practices’’ leading to ‘‘change cues
and change talk’’. While our qualitative data
were examined thematically and different
named themes arose, many overlapped with the
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themes, subthemes, and sub-divisions from
Cooke et al. [18]. For example, under Cooke’s
overarching theme of ‘‘interpreting the data’’
are the subthemes of ‘‘reactions’’, ‘‘understand-
ing/questioning’’, ‘‘justifying/contextualizing’’
and ‘‘reflecting’’. In our qualitative work, we also
elicited a theme of ‘‘reactions to individualized
results’’. The theme of ‘‘interpretation of results’’
also overlapped significantly with Cooke’s
‘‘justifying/contextualizing’’ theme as rheuma-
tologists reflected on how data is affected by
other ‘‘system’’, ‘‘personal’’, ‘‘patient factors’’
(Cook el al.’s subdivisions for this sub-theme)
[18]. Our physicians did not find fault with the
measures selected in relation to ‘‘evidence about
best practices’’. During our group feedback ses-
sion ‘‘change cues and change talk’’ resulted in
three main potential areas for change and
quality improvement: (1) expansion of use of
the Rheum4U platform (or data collection in
general), (2) the need for an early RA protocol,
and (3) expansion of similar initiatives in other
patient populations.

Based on the feedback from rheumatologists
received, the primary challenge encountered
with this audit and feedback process was the
data source. Our academic center has a hospital
EMR that serves as a repository for patient
information used in inpatient and outpatient
settings but it does not collect, track or trend
patient outcomes required for monitoring treat-
to-target processes. This led to the development
of a research and quality improvement platform
(Rheum4U), although not all patients are
enrolled in the optional platform, which
impacted how rheumatologists viewed the
results of our audit and feedback process. The
present study has confirmed that the measures
selected would be important to track on a
broader scale amongst all clinic patients as they
were important and relevant to rheumatologists
and encouraged stricter adherence to T2T prin-
ciples. This work also highlights the importance
of tracking patient outcomes using the
Rheum4U platform.

In the United Kingdom a national clinical
audit of early inflammatory arthritis care was
conducted which revealed high rates of DAS28
recorded in the charts (91%) at baseline with
increasing rates of unrecorded DAS28 over

follow-up [19]. In those with available data,[
60% achieved a reduction of[ 1.2 from base-

line DAS28 scores; however, 11% still had high
disease activity after 3 months [19]. A major
finding from the audit was a need to improve
systems for capturing, coding and integrating
patient data from outpatient clinics [19]. In the
USA, the Rheumatology Informatics System for
Effectiveness (RISE) is a national electronic
health-record based registry that passively col-
lects data from rheumatology practices and can
be used to monitor quality of care [20]. RISE
represents an example of a largescale effort to
better track and trend quality of arthritis care.
Electronic quality measures have been specified
for use in RISE, which focus on processes of care
[21]; however, due to the complexities of
developing high-stakes RA outcome measures,
which could affect rheumatologist compensa-
tion [22], work is still ongoing in the USA to
develop and endorse RA outcome measures.
Given the lower stakes of quality improvement
in our center, no formal risk-assessment strategy
has been employed for the outcome measures
we evaluated. In Canada, primarily time-con-
suming chart reviews have been used in studies
on audit and feedback [23], although methods
of leveraging electronic records to evaluate
quality of care are emerging [24].

While our study provides the first assessment
of the RA PMs to facilitate T2T endorsed in the
National RA Quality Framework [13], a number
of limitations should be noted as well as
potential consequences of this process. As
highlighted by our rheumatologist participants,
the high adherence to PMs observed may have
been affected by patient selection, and the
nature of the data source (e.g., Rheum4U data
fields and automatic calculation of disease
activity scores). Performance may be lower
when measured on entire clinical practices,
using EMR or paper chart reviews. The included
measures did not account for time to treatment
start. As treatment delays could impact time to
remission/LDA, in future we aim to develop
strategies such as linkage to pharmacy dispen-
sation data to better determine timing of treat-
ment changes/starts. We also did not capture
insurance status of participating patients. In
Alberta there is readily available medication

922 Rheumatol Ther (2020) 7:909–925



insurance at low cost through a provincial pro-
gram or through social assistance programs and
we anticipate it is less likely that delays or lack
of insurance coverage contributed to poor out-
comes. Nevertheless, the predictors of poor
outcomes according to insurance status and
sociodemographic factors could be explored in
the future. The results are also from a single
academic center, which could have impacted
performance results and rheumatologists’ views
on quality reporting. It is likely that rheuma-
tologists participating in Rheum4U, and par-
ticularly those agreeing to interviews had more
favorable perspectives on quality monitoring
than the general population of rheumatologists.
A potential consequence of the voluntary nat-
ure of participation for patients and physicians
in this quality improvement endeavor is the
potential to further increase inequities in T2T
practices between enrolled and non-enrolled
patient participants who may differ on charac-
teristics such as age, computer, and health lit-
eracy, and language spoken.

CONCLUSIONS

The audit and feedback of T2T measures has
proven a valuable exercise for our center. In the
future, we have plans to provide continuous
reporting on these measures through a quality
improvement initiative in our Department of
Medicine and to expand measurement to other
key areas. A new EMR will be available in our
region shortly, and further work will aim to
expand measurement to all patients seen in
clinic to better track and trend areas in need of
quality improvement among the entire patient
population. Optimizing T2T strategies takes
time and effort and health system infrastructure
including IT platforms to assist with tracking/
trending, viewing and imputing the data
required for these measures will be central to a
sustainable quality improvement strategy.
Relying on busy individual providers to make
shifts in practice without additional resources
and/or incentive to do so is likely to be less
successful. Leveraging allied health providers in
rheumatology in the collection and tracking of
quality is another strategy that should be

explored during further implementation to
improve sustainability of tracking and improv-
ing T2T strategies. A key area of future study will
be to evaluate the impact of efforts to provide
quality reports to rheumatologists on improv-
ing practices and ultimately patient outcomes.

ACKNOWLEDGEMENTS

We would like to acknowledge the following
individuals: Andrea Brose (Emrick) provided
project management support. Dianne Mosher,
Deborah Marshall, Claire Barber, Susa Benseler,
Marinka Twilt, and Paul MacMullan established
the Rheum4U Program. Namneet Sandhu and
Martina Stevenson provided project support,
helped with data collection, recruitment, and
chart reviews. Clinical clerks, front desk staff,
allied health professionals and registered nurses
at the Richmond Road Diagnostic and Treat-
ment Center and South Health Campus Hospi-
tal helped with patient recruitment. We would
like to thank the participating physicians and
patients who contributed data to the study. We
would also like to acknowledge the support
of the EPICORE Centre and the Consultation
and Research Services Platform at The Alberta
‘SPOR SUPPORT Unit in Data management and
statistical services.

Funding. Funding for this study was pro-
vided by a Project Grant from the Canadian
Institutes of Health Research (CIHR) PJT
153265. Funding for the Rapid Service Fee was
provided by the CIHR project grant and also
from the McCaig Institute Open Access Author’s
Fund (University of Calgary).

Authorship. All named authors meet the
International Committee of Medical Journal
Editors (ICMJE) criteria for authorship of this
article, take responsibility for the integrity of
this work as a whole, and have given their
approval for this version to be published.

Disclosures. Deborah Marshall is supported
through a Canada Research Chair in Health
Systems and Services Research, and the Arthur

Rheumatol Ther (2020) 7:909–925 923



J.E. Child Chair in Rheumatology Outcomes
Research. Diane Lacaille is supported by the
Mary Pack Chair in rheumatology research from
The Arthritis Society of Canada and the
University of British Columbia. Claire E.
H. Barber, Shawn Dowling, Victoria Bohm,
Nathan M. Solbak, Paul MacMullan, Bo Pan,
Cheryl Barnabe, Glen S. Hazlewood, Karen
Then, Dianne Mosher, James A. Rankin, Linda
C. Li, Karen Tsui, Kelly English, Joanne Homik,
Nicole Spencer and Marc Hall have nothing to
disclose.

Compliance with Ethics Guidelines. Ethical
approval was granted by the University of Cal-
gary Conjoint Health Research Ethics Board
(REB16-0556) and all participants (patients and
providers) provided written informed consent
for the study including publication of results.
The study was performed in accordance with
the Helsinki Declaration of 1964, and its later
amendments.

Data Availability. The datasets generated
during the current study are not available as the
patients and providers were not consented to
public sharing of data.

Open Access. This article is licensed under a
Creative Commons Attribution-Non-
Commercial 4.0 International License, which
permits any non-commercial use, sharing,
adaptation, distribution and reproduction in
any medium or format, as long as you give
appropriate credit to the original author(s) and
the source, provide a link to the Creative
Commons licence, and indicate if changes were
made. The images or other third party material
in this article are included in the article’s
Creative Commons licence, unless indicated
otherwise in a credit line to the material. If
material is not included in the article’s Creative
Commons licence and your intended use is not
permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view
a copy of this licence, visit http://
creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1. Smolen JS, Aletaha D, Bijlsma JW, Breedveld FC,
Boumpas D, Burmester G, et al. Treating rheuma-
toid arthritis to target: recommendations of an
international task force. England: Ann Rheum Dis.
2010;69(4):631–7. https://doi.org/10.1136/ard.
2009.123919.

2. Singh JA, Saag KG, Bridges SL Jr, Akl EA, Bannuru
RR, Sullivan MC, et al. American college of
rheumatology guideline for the treatment of
rheumatoid arthritis. Arthritis Rheumatol.
2016;68(1):1–26.

3. Bombardier C, Hazlewood GS, Akhavan P, Schieir
O, Dooley A, Haraoui B, et al. Canadian Rheuma-
tology Association recommendations for the phar-
macological management of rheumatoid arthritis
with traditional and biologic disease-modifying
antirheumatic drugs: part ii safety. J Rheumatol.
2012. https://doi.org/10.3899/jrheum.120165.

4. Bykerk VP, Akhavan P, Hazlewood GS, Schieir O,
Dooley A, Haraoui B, et al. Canadian Rheumatology
Association recommendations for pharmacological
management of rheumatoid arthritis with tradi-
tional and biologic disease-modifying antirheu-
matic drugs. J Rheumatol. 2012;39(8):1559–822.

5. Smolen JS, Landewe RBM, Bijlsma JWJ, Burmester
GR, Dougados M, Kerschbaumer A, et al. EULAR
recommendations for the management of
rheumatoid arthritis with synthetic and biological
disease-modifying antirheumatic drugs: 2019
update. Ann Rheum Dis 2020

6. Haraoui B, Bensen W, Bessette L, Le Clercq S,
Thorne C, Wade J. Treating rheumatoid arthritis to
target: a Canadian physician survey. J Rheumatol.
2012;39(5):949–53.

7. Ivers N, Jamtvedt G, Flottorp S, Young JM, Odgaard-
Jensen J, French SD, et al. Audit and feedback:
effects on professional practice and healthcare
outcomes. Cochrane Database Syst Rev. 2012;6:
CD000259.

8. Canadian Rheumatology Association. Chart Audit
Library. (2020). Available from: https://rheum.ca/
resources/chart-audit-library/.

9. Royal College of Physicians and Surgeons of
Canada. MOC support tools and resources. (2020).
Available from: https://www.royalcollege.ca/rcsite/
cpd/moc-program/moc-support-tools-resources-e.

10. Cooke LJ, Duncan D, Rivera L, Dowling SK,
Symonds C, Armson H. The Calgary audit and
feedback framework: a practical, evidence-informed
approach for the design and implementation of

924 Rheumatol Ther (2020) 7:909–925

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1136/ard.2009.123919
https://doi.org/10.1136/ard.2009.123919
https://doi.org/10.3899/jrheum.120165
https://rheum.ca/resources/chart-audit-library/
https://rheum.ca/resources/chart-audit-library/
https://www.royalcollege.ca/rcsite/cpd/moc-program/moc-support-tools-resources-e
https://www.royalcollege.ca/rcsite/cpd/moc-program/moc-support-tools-resources-e


socially constructed learning interventions using
audit and group feedback. Implement Sci.
2018;13(1):136.

11. Physician Learning Program. PLP creates actionable
clinical information and engages with physicians,
teams, patients, and partners to co-create sustain-
able solutions to advance practice. 2020. Available
from: https://albertaplp.ca/

12. Barber CEH, Sandhu N, Rankin JA, MacMullan P,
Marshall DA, Barnabe C, et al. Rheum4U: develop-
ment and testing of a web-based tool for improving
the quality of care for patients with rheumatoid
arthritis. Clin Exp Rheumatol. 2019;37(3):385–92.

13. Barber C, Then K, Bohm V, Hall M, Marshall DA,
Rankin JA et al. Development of a patient-centered
quality measurement framework for measuring,
monitoring, and optimizing rheumatoid arthritis
care in Canada. J Rheumatol. 2020 (In Press)

14. R Core Team. R: a language and environment for
statistical computing. Vienna, Austria: Foundation
for statistical computing; 2019. Available from: URL
https://www.R-project.org/

15. Nowell LS, Norris JM, White DE, Moules NJ. The-
matic analysis: striving to meet the trustworthiness
criteria. Int J Qual Meth. 2017;16(1):
1609406917733847.

16. Braun V, Clarke V. Using thematic analysis in psy-
chology. Qual Res Psychol. 2006;3(2):77–101.

17. Lincoln Y, Guba EG. Naturalistic inquiry. Newbury
Park: Sage; 1985.

18. Cooke LJ, Duncan D, Rivera L, Dowling SK,
Symonds C, Armson H. How do physicians behave
when they participate in audit and feedback

activities in a group with their peers? Implement
Sci. 2018;13(1):104.

19. Ledingham JM, Snowden N, Rivett A, Galloway J,
Ide Z, Firth J, et al. Patient- and clinician-reported
outcomes for patients with new presentation of
inflammatory arthritis: observations from the
National Clinical Audit for Rheumatoid and Early
Inflammatory Arthritis. Rheumatology (Oxford).
2017;56(2):231–8.

20. Yazdany J, Bansback N, Clowse M, Collier D, Law K,
Liao KP, et al. The rheumatology informatics sys-
tem for effectiveness (RISE): a national informatics-
enabled registry for quality improvement. Arthritis
Care Res (Hoboken). 2016;68(12):1866–73.

21. Yazdany J, Myslinski R, Miller A, Francisco M, Desai
S, Schmajuk G, et al. Methods for developing the
American College of Rheumatology’s electronic
clinical quality measures. Arthritis Care Res
(Hoboken). 2016;68(10):1402–9.

22. Suter LG, Barber CE, Herrin J, Leong A, Losina E,
Miller A, et al. American College of rheumatology
white paper on performance outcome measures in
rheumatology. Arthritis Care Res (Hoboken).
2016;68(10):1390–401.

23. Pope J, Thorne C, Cividino A, Lucas K. Effect of
rheumatologist education on systematic measure-
ments and treatment decisions in rheumatoid
arthritis: the metrix study. J Rheumatol.
2012;39(12):2247–52.

24. Widdifield J, Tu K, Carter Thorne J, Bombardier C,
Michael Paterson J, Liisa Jaakkimainen R, et al.
Patterns of care among patients referred to
rheumatologists in Ontario. Can Arthritis Care Res
(Hoboken). 2017;69(1):104–14.

Rheumatol Ther (2020) 7:909–925 925

https://albertaplp.ca/
https://www.R-project.org/

	Implementation and Evaluation of Audit and Feedback for Monitoring Treat-to-Target (T2T) Strategies in Rheumatoid Arthritis Using Performance Measures
	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Digital Features
	Introduction
	Methods
	Study Design and Setting
	Clinical Data Source
	Inclusion Criteria
	Performance Measure Operationalization
	Rheumatologist Practice Reports for T2T Audit and Feedback
	Rheumatologist Experience with the T2T Audit and Feedback Process

	Results
	Rheumatologist Characteristics and Aggregate Results
	Group Feedback Session
	Rheumatologist Experience with Audit and Feedback

	Discussion
	Conclusions
	Acknowledgements
	References




