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Systematic Appraisal of the American College of 
Rheumatology Clinical Practice Guidelines
Alí Duarte‐García,1  Milena Cavalcante,2 Senada Arabelovic,2 and John B. Wong2

Objective. Because the American College of Rheumatology (ACR) practice guidelines affect the United States’ 
and international treatment practice, we used the Appraisal of Guidelines for Research and Evaluation (AGREE) II 
instrument to characterize the quality of the guidelines and to identify potential areas for improvement.

Methods. Using the six quality domains in the AGREE II online tool, four reviewers assessed the practice guide-
lines available at the ACR website and the immediately previous version to summarize the domain scores for each 
guideline and examine trends over time.

Results. As of April 2016, the ACR website listed nine guidelines, four with immediate previous versions. Based 
on AGREE II, the minimum and maximum for each domain (with higher being better) of the current guidelines were 
78‐99 for Scope and Purpose, 57‐99 for Stakeholder Involvement, 87‐ 96 for Rigor of the Methodology, 83‐99 for 
Clarity of Presentation, 49‐78 for Applicability, 69‐85 for Editorial Independence, and 71‐96 overall. Over time, al-
though the average domain quality of the guidelines improved for all, the Applicability and Editorial Independence 
domains had the least amount of improvement. For the four guidelines with previous versions, the mean (SD) abso-
lute improvements for each domain were 18 (±11) for Scope and Purpose, 13 (±8) for Stakeholder Involvement, 38 
(±22) for Rigor of the Methodology, 25 (±15) for Clarity of Presentation, 22 (±12) for Applicability, 24 (±17) for Editorial 
Independence, and 31 (±5) overall.

Conclusion. Based on the AGREE II instrument, the ACR guidelines have achieved high quality over the past 
16 years. The Applicability and Editorial Independence domains have the greatest potential for future improvement.

INTRODUCTION

Because clinical practice guidelines (CPGs) increasingly 
affect practice through their use as a basis for quality improve-
ment and pay for performance measures, the American College 
of Rheumatology (ACR) not surprisingly places a high priority on 
the development of CPGs. Indeed, the ACR Rheumatology Qual-
ity Measurement Workgroup recommended in 2011 that quality 
measures be based on the CPGs. Over the years, the ACR has 
changed the approach and policies used to create guidelines, 
such as the incorporation of the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) methodol-
ogy and a new policy regarding conflicts of interest (COI) (1,2). 
As the United States shifts from fee‐for‐service to value‐based 
pay for performance, CPGs will only become increasingly more 
important.

With the proliferation of CPGs and concerns that different spe-
cialty societies may produce guidelines with conflicting recommen-
dations, evidence‐based medicine experts systematically assessed 
431 guidelines developed by specialty societies. They found that 
only 22 (5%) met all three quality measures for reporting the pro-
fessionals and stakeholders involved in guideline development, the 
strategy used to identify evidence, and an explicit grading of the 
quality of the evidence (3). Thus, tools to measure and differentiate 
the quality of the guideline development process and the reporting 
of CPGs became a precursor toward assessing the clinical validity 
and appropriateness of guideline recommendations (4).

Although the quality of rheumatology disease–focused 
CPGs (5–7) and the European League Against Rheumatism 
(EULAR) (8) CPGs have been evaluated, to our knowledge, a 
quality audit of the ACR guidelines has not been performed. We 
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sought to characterize the impact of the policies and procedures 
for CPGs that the ACR has implemented by characterizing the 
evolving quality of the ACR guidelines over time with the aim 
to document advances and identify potential areas for future 
improvement.

MATERIALS AND METHODS

After obtaining and extracting CPGs available on the ACR 
website (9) in April 2016, we identified the most recent prior CPG 
versions by hand searching their reference lists and excluding 

focused updates. When available, we obtained any appendices 
and other supportive information accompanying each guideline. 
Our quality assessment of the ACR CPGs used the Appraisal of 
Guideline Research and Evaluation II (AGREE II) instrument, which 
was developed to address variability in the quality of the practice 
guidelines. Among 40 appraisal checklists for CPGs, a systematic 
review identified the AGREE II tool as having been thoroughly eval-
uated and as being one of two comprehensive ones (10). Having 
construct validity, usefulness to various stakeholders, and good 
prediction of guideline implementation outcomes, AGREE II has 
been applied to CPGs across multiple medical specialties (4,11.

Four reviewers were recruited to participate in the study: a 
general internist with experience in evidence‐based medicine and 
development of guidelines, an internist with rheumatology experi-
ence and interest in guideline development and guideline quality, 
and two clinical rheumatologists. The four reviewers completed 
the AGREE II online training tutorial (12), which provides trainees 
with a sample test practice guideline and, after submitting their 
assessment, provides feedback and compares the responses to 
those provided by experts. The online tutorial takes approximately 
one hour to complete (13).

SIGNIFICANCE & INNOVATIONS
•	 The quality of the clinical practice guidelines of the 

American College of Rheumatology has improved 
through the years, achieving high‐quality levels 
since 2015.

•	 The Editorial Independence and Implementation 
domains have the greatest potential for improve-
ment.

Table 1.  Appraisal of Guidelines for Research and Evaluation (AGREE) II instrument

Domain Item

1. Scope and purpose 1. The overall objective(s) of the guideline is (are) specifically described. 
  2. The health question(s) covered by the guideline is (are) specifically described. 
  3. The population (patients, public, etc) to whom the guideline is meant to apply is specifically 

described.
2. Stakeholder involvement 4. The guideline development group includes individuals from all relevant professional groups. 
  5. The views and preferences of the target population (patients, public, etc) have been sought.
  6. The target users of the guideline are clearly defined.
3. Rigor of development 7. Systematic methods were used to search for evidence. 
  8. The criteria for selecting the evidence are clearly described. 
  9. The strengths and limitations of the body of evidence are clearly described. 
  10. The methods for formulating the recommendations are clearly described. 
  11. The health benefits, side effects, and risks have been considered in formulating the 

recommendations. 
  12. There is an explicit link between the recommendations and the supporting evidence. 
  13. The guideline has been externally reviewed by experts prior to its publication. 
  14. A procedure for updating the guideline is provided.
4. Clarity of presentation 15. The recommendations are specific and unambiguous. 
  16. The different options for management of the condition or health issue are clearly presented. 
  17. Key recommendations are easily identifiable.
5. Applicability 18. The guideline describes facilitators and barriers to its application. 
  19. The guideline provides advice and/or tools on how the recommendations can be put into 

practice. 
  20. The potential resource implications of applying the recommendations have been considered. 
  21. The guideline presents monitoring and/or auditing criteria.
6. Editorial independence 22. The views of the funding body have not influenced the content of the guideline. 
  23. Competing interests of guideline development group members have been recorded and 

addressed.
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The four reviewers independently appraised the ACR CPGs 
with the AGREE II online tool. To avoid sequencing effects, we 
randomly assigned the order of CPG assignments across review-
ers. None of them had participated in the writing or development 
of any of the appraised CPGs.

Having both construct validity (the items measure variabil-
ity in the quality of guidelines) and face validity (from the per-
spective of various stakeholders) (11), AGREE II consists of 23 
items organized into six quality domains: i) Scope and Purpose, 
ii) Stakeholder Involvement, iii) Rigor of Development, iv) Clarity 
of Presentation, v) Applicability, and vi) Editorial Independence 
(Table 1). The 23 items target various aspects of practice guide-
line quality (4). Each item is scored on a 7‐point Likert scale with 
7 (strongly agree) representing a well‐reported item meeting 
all criteria and 1 (strongly disagree) indicating poorly reported 
items not meeting any criteria. Dividing the sum of the individ-
ual item scores in a domain by the maximum possible score for 
that domain yields the quality score for each domain, so 100 is 
perfect.

We report the domain scores and the sum of the scores for 
each guideline and examined trends over time.

We calculated intraclass correlation coefficients (ICCs) to 
estimate inter‐rater reliability. ICC estimates for each guideline 
were calculated based on a mean rating (k = 4) for consistency 
in a 2‐way mixed‐effects model using Stata Statistical Software 
15.1 (StataCorp LLC).

RESULTS

In April 2016, the nine guidelines available on the ACR website 
(see Appendix 1) included Glucocorticoid Induced Osteoporosis 
(GIOP) 2010, Juvenile Idiopathic Arthritis (JIA) 2011, Gout Part I 
and II 2012, Lupus Nephritis (LN) 2012, Osteoarthritis (OA) 2012, 
Axial Spondyloarthritis (SpA) 2015, Polymyalgia Rheumatica (PMR) 
2015, and Rheumatoid Arthritis (RA) 2015. Four had previous 
versions: Systemic Lupus Erythematosus (SLE) 1999, OA 2000, 
GIOP 2001, and RA 2008. The results per domain of the nine con-
temporary guidelines at the time of the study are described below. 
Table 2 summarizes the AGREE II scores for each of the 13 guide-
lines published between 1999 and 2015, and Figure 1 displays 
the temporal improvement in quality scores over time. For intra‐
rater reliability, the mean ICC for all guidelines assessed was 0.69 
(Table 2), suggesting good inter‐rater reliability.

Scope and purpose. This domain relates to the overall 
aim of the guideline, the specific health questions, and the target 
population. All of the contemporary guidelines at the time of the 
study scored well on this domain, with only two of them scoring 
below 80%. The three guidelines published in 2015 (PMR, SpA, 
and RA) consistently scored above 90.

Stockholder involvement. This domain focuses on the 
extent to which guideline development included appropriate 
stakeholders, such as patients, and represented the views of its 
intended users. Scores of the current CPGs ranged from 60 for 
GIOP 2010 to 99 in the PMR 2015. All 2015 guidelines scored 
above 90.

(1)

=

(

obtained score − minimum possible score

maximum possible score − minimum possible score

)

×100

Table 2.  Appraisal of Guidelines for Research and Evaluation (AGREE) II scores and intraclass correlation per guideline (%)

Domain

Scope 
and 

Purpose
Stakeholder 
Involvement

Rigor of 
Development

Clarity of 
Presentation Applicability

Editorial 
Independence

Overall 
Score

Intraclass 
Correlation

SLE 1999 76 51 43 63 36 25 50 0.85
OA 2000 53 47 34 50 28 50 42 0.34
GIOP 2001 60 50 31 63 26 48 46 0.79
RA 2008 76 79 86 92 52 73 71 0.64
GIOP 2010 83 60 82 83 61 69 75 0.64
JIA 2011 82 82 83 86 53 75 71 0.65
LN 2012 78 57 84 92 60 71 83 0.71
OA 2012 81 71 88 93 49 73 79 0.81
Gout 1 2012 82 86 82 90 53 75 79 0.74
Gout 2 2012 78 89 81 90 49 73 83 0.66
PMR 2015 97 99 96 99 70 83 96 0.85
SpA 2015 99 93 95 99 76 85 96 0.62
RA 2015 93 90 93 99 58 79 96 0.69

Abbreviation: GIOP, glucocorticoid‐induced osteoporosis; JIA, juvenile idiopathic arthritis; LN, lupus nephritis; OA, osteoarthritis; PMR, 
polymyalgia rheumatica; RA, rheumatoid arthritis; SpA, spondyloarthritis; SLE: systemic lupus erythematosus.
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Rigor of development. This domain assesses the process 
used to gather and synthesize the evidence and the methods to 
formulate the recommendations and to update them. Reflecting 
this domain’s importance, 8 of the 23 AGREE II items are devoted 
to its assessment. The ACR CPGs score highly in this domain, with 
all guidelines having a score that exceeds 80% and all guidelines 
developed after 2015 scoring above 90%.

Clarity of presentation. This domain evaluates the lan-
guage, structure, and format of the guideline. All contemporary 
CPGs scored at or above 90% on this domain except the JIA 
2011 and GIOP 2010 CPGs.

Applicability. The applicability domain includes four 
questions that assess existing facilitators and barriers that 
impact the application of guideline recommendations, the use 
of additional materials (eg, executive summary), the poten-
tial resource implications, and presentation of auditing crite-
ria, among others (11). Most CPGs had lower scores on this 
domain, with only two CPGs scoring above 60%. Across all 
guidelines, items 20 and 21, which relate to costs and criteria 
for monitoring and audit purposes, respectively, had the low-
est scores.

Editorial independence. This domain judges whether 
the formulation of recommendations could be unduly biased 
from competing interests. This was the second lowest scoring 
domain after Applicability. When examining the editorial inde-
pendence domain, item 22 was the main cause for lower scores 
in the recently published ACR CPGs because it requires the 
presence of an explicit statement that the interests of the funding 
body did not influence the recommendations.

Overall score, time trends, and opportunity for 
improvement. When examining the overall score of the contem-
porary guidelines, the JIA 2011 had the lowest score of 71, and the 
three 2015 CPGs (PMR, SpA, and RA) scored the highest.

Figure 1 displays the temporal improvement in quality scores 
over each interval, especially notable for Scope and Purpose, 
Rigor of the Methodology, Stakeholder Involvement, and Clarity 
of Presentation. In contrast, the Applicability and Editorial Inde-
pendence domains improved but not to the extent of the other 
domains. For the four guidelines with previous versions, the mean 
(SD) absolute improvements for each domain were 18 (±11) for 
Scope and Purpose, 13 (±8) for Stakeholder Involvement, 38 
(±22) for Rigor of the Methodology, 25 (±15) for Clarity of Pres-
entation, 22 (±12) for Applicability, 24 (±17) for Editorial Independ-
ence, and 31 (±5) for overall.

DISCUSSION

Our study shows that the quality of ACR guidelines has 
improved over the past 16 years. The guidelines published after 
the release of the most recent ACR policy and procedure manual 
for CPGs in 2015 have achieved very high levels of quality with 
all scoring above 90% for domains 1 to 4. The ACR policy proc-
dure manual has made GRADE the new guideline development 
methodology (14), encouraging the inclusion of patients, patient 
representatives, and other stakeholders and maintaining a strict 
approach to managing COI (2). Our analysis also found opportu-
nities for improvement in the Applicability and Editorial Independ-
ence domains.

For comparison, the EULAR guideline’s AGREE II audit (8) 
identified Stakeholder Involvement, Applicability, and Editorial 
Independence as areas for improvement, which encompass 

Figure 1.  Appraisal of Guidelines for Research and Evaluation (AGREE) II quality scores by time periods (<2005, 2005‐2014, 2015‐present).
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our findings. In audits of CPGs for specific diseases, gout (15), 
rheumatoid arthritis guideless (5), JIA (16), SLE (6), JIA, and gout 
audits, found the applicability domain to have the lowest score, 
which was similar to our observations.

The applicability domain evaluates the advice and tools for 
dissemination and implementation (ie, recommendations for trans-
lating guidelines into practice, such as a quick reference, educa-
tion tools, or computer support). It also assesses the identification 
of barriers for implementation and assesses whether a criteria 
for monitoring the guideline implementation impact is specified. 
Although all of the domains are relevant, the implementation and 
use of guidelines in daily practice is essential to attain the goal 
of translating evidence‐based CPG recommendations into routine 
care and reducing unwarranted variation.

CPG recommendations seek to optimize patient care based 
on a systematic review of the evidence and a weighing of the pros 
and cons of the alternative options (17). With predicted decreases 
in the rheumatology workforce, care for patients with rheumatologic 
conditions will require innovative approaches to make care delivery 
more efficient, such as incorporating physician assistants, nurse 
practitioners, and other mid‐level providers. Having high‐quality 
CPGs clarify the evidence base, and the benefits and harms of the 
options can help clinicians personalize care decisions to unique 
patients based on the patient’s preferences and individual context.

Our study includes some limitations. The appraisals were 
subjective, so familiarity with a particular topic, evidence‐based 
medicine, and guideline development methodology may have 
influenced the assessment. Nonetheless, our assessments 
involved four raters, as ideally recommended by AGREE, with 
varying levels of clinical experience and with different expertise 
(two rheumatologists and two internists), the mean ICC was 
0.69, which suggests a good inter‐rater reliability, and was simi-
lar to that obtained by the AGREE developers during the valida-
tion of the tool (11). Our review included ACR guidelines but did 
not examine other rheumatology guidelines from other profes-
sional societies, so we could not compare their relative quality. 
Thus, our conclusions may not be generalizable to guidelines 
from other organizations.

In summary, the quality of ACR CPGs has improved over 
the past 16 years, and has achieved high quality since the imple-
mentation of the ACR policy and procedures manual for CPGs 
(2). Residual improvement in the quality of the ACR CPGs should 
address the Editorial Independence and Applicability domains. 
We hope our findings will contribute toward improving the quality 
of the ACR guidelines and their implementation in routine rheu-
matologic care.
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