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Context: Clinical practice guidelines (CPGs) are vital to establishing a standardized and evidence-based approach in 
medicine. These guidelines rely on the use of methodologically sound clinical trials, and the subsequent reporting of their 
methodology.

Objective: To evaluate the completeness of randomized controlled trials (RCTs) underpinning CPGs published by the 
American Academy of Orthopedic Surgeons (AAOS) for management of osteoarthritis of the knee.

Data Sources: We searched the most recent AAOS CPGs for surgical and nonsurgical management of osteoarthritis of the 
knee for RCTs. To estimate the necessary sample size, we performed a power analysis using OpenEpi 3.0 (openepi.com).

Study Selection: Two authors independently screened the reference sections of the included CPGs. Included studies met 
the definition of an RCT, were retrievable in the English language, and were cited in at least one of the included CPGs.

Study Design: Meta-Analysis

Level of Evidence: Level 1a

Data Extraction: We performed double-blind screening and extraction of RCTs included in the AAOS CPGs. We evaluated 
each RCT for adherence to the Consolidated Standards of Reporting Trials (CONSORT) 2010 checklist. A multiple regression 
analysis was conducted to assess CONSORT adherence against characteristics of included studies (ie, type of intervention, 
funding source, etc).

Results: Our study included 179 RCTs. The overall adherence was 68.5% with significant differences between those 
published before and since the development of the 2010 CONSORT guidelines (P = 0.02). We found that RCTs receiving 
funding from industry/private sources as well as studies that included a conflict of interest statement showed more 
completeness than RCTs that reported receiving no funding (P < 0.01).

Conclusion: We found suboptimal CONSORT adherence for RCTs cited in AAOS CGPs for management of osteoarthritis of 
the knee. Therefore, the CPGs are likely supported by outdated evidence and lack of high-quality reporting. It is important 
that evidence used to guide clinical decision making be of the highest quality in order to optimize patient outcomes. 
In order for clinicians to confer the greatest benefits to their patients, CPGs should provide the totality of evidence and 
emphasize emerging high-quality RCTs to ensure up-to-date, evidence-based clinical decision-making.
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Clinical practice guidelines (CPGs) are fundamental in 
establishing a unified, evidence-based approach to patient 
care across all medical specialties. CPGs provide a 

summation of the most up-to-date evidence on a given disease 
process and offer recommendations that are intended to reflect 
the most current understanding on a clinical problem at the time 
of its creation. However, these guidelines are reliant on the 
publication and subsequent location of high-quality, unbiased 
research. This limitation has resulted in the development of 
guidelines in multiple fields of medicine based on evidence with 
questionable methodological quality.2,26,30,35 Because previous 
studies have shed light on the less than desirable quality of the 
evidence underpinning current CPG recommendations, it would 
be fair to question whether the CPGs in the field of orthopaedic 
surgery may be suffering from the same shortcomings.

CPG development has proved a difficult task in orthopaedic 
surgery, with many leaders in the field critiquing their creation 
and subsequent implementation process.16,31 These concerns 
have proved to be beyond anecdotal. Another recent study 
found that only 18% of recommendations are defined as 
“strong” and supported by level 1 evidence.29 However, other 
researchers have suggested that even the highest levels of 
evidence supporting orthopaedic CPGs may be compromised 
by publication bias, financial conflicts of interest, underpowered 
conclusions, and low reproducibility.4,5,11,33 Orthopaedic CPGs 
have found difficulties not just in production but also in 
adherence to the guideline’s recommendations. For example, 
great variability in adherence to recommendations has been 
well established in the management of knee osteoarthritis, with 
authors reporting adherence rates low as 21% in some 
situations.3,18 More worrisome may be the disconnect between 
adherence from physicians and recommendation adoption by 
insurance providers, placing potential unjust cost on the patient 
and healthcare system.27,40 Despite these limitations, the 
development of methodologically sound studies which serve as 
the evidentiary foundation on which CPG recommendations are 
established is critical to ensure clinicians, patients, and health 
policy makers are informed of the strongest supporting 
evidence when making critical clinical decisions.

As shown, the depth of investigation into improvement of 
orthopaedic CPGs is robust and demonstrates the community’s 
concern for producing high-quality CPGs in the future. One way 
this improvement begins is with the creation and subsequent 
location of methodologically sound, high-quality randomized 
controlled trials (RCTs), which are considered as level I 
evidence in the field of orthopaedic surgery.14 To date, no study 
has investigated the methodological quality of the current RCTs 
supporting the American Academy of Orthopaedic Surgery 
(AAOS) CPG recommendations. By furthering our knowledge of 
the quality of key studies underpinning these recommendations, 
we hope to identify gaps in RCT methodology and reporting, 
with the goal of bettering the strength of CPG recommendations 
in orthopaedic surgery. Therefore, the primary objective of the 
present study was to evaluate the variability in methodological 
quality of RCTs supporting CPG recommendations by 

specifically evaluating RCTs cited within the AAOS CPG for 
surgical and nonsurgical management of knee osteoarthritis.

Methods

Data extraction was pilot tested in accordance with the 
prespecified methodology detailed in this protocol. This study 
was exempt from institutional review board oversight because it 
did not qualify as human subject research. To facilitate 
reproducibility and transparency of our results, we have made 
available all study materials via the Open Science Framework.1

Outcomes

Our primary objective was to evaluate the methodological 
quality and reporting of RCTs that support the recommendations 
from the AAOS surgical management of osteoarthritis of the 
knee and osteoarthritis of the knee CPGs.15,42

Identification of CPGs

We identified the above-mentioned guidelines using 
OrthoGuidelines.org, a website established by the AAOS to 
improve visibility and ease of access to all published 
recommendations. From this website, 1 investigator obtained the 
guidelines relating to surgical and nonsurgical management of 
osteoarthritis of the knee.

Identification of RCTs

After CPGs were obtained, 2 investigators independently 
screened the reference sections of the included CPGs to identify 
RCTs cited within the guidelines. To be considered for inclusion, 
selected studies were required to (1) meet the definition of an 
RCT, as defined by the International Committee of Medical 
Journal Editors (ICMJE)12; (2) be retrievable in the English 
language; and (3) be cited in at least one of the included CPGs. 
We used the kappa statistic to measure interrater reliability 
during the screening process. A kappa statistic ≥0.9 was 
required before proceeding with final data extraction as 
outlined below. If the kappa statistic was <0.9, investigators 
would reconvene for additional training and standardization of 
responses before proceeding.

COnSORT

The Consolidated Standards of Reporting Trials (CONSORT ) 
statement, consisting of 25 items, provides guidance on proper 
methodological reporting of RCTs.32 The rationale behind 
including this assessment tool is supported by the roughly 50% 
of core medical journals indexed through the Abridged Index 
Medicus on PubMed who currently endorse that authors adhere 
to the rigorous reporting requirements outlined within this 
checklist.9 RCTs included in our study were scored based on 
adherence to each checklist item in a similar fashion as that 
used in previous investigations.13,24,25 One point was awarded 
for full compliance with a given checklist item, 0.5 points for 
partial compliance, and 0 points for noncompliance. An overall 
final score was determined for each RCT based on the degree 
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by which authors adequately completed the requirements 
outlined in the CONSORT statement. An overall CONSORT 
score was calculated out of a total of 31 possible points.

Data Extraction and Scoring

Data extraction was performed by 2 independent authors in a 
blinded and duplicate fashion. Before commencement of data 
extraction, these authors completed training exercises which 
provided detail regarding the use of the CONSORT checklist, as 
well as instruction on the use of a pilot tested Google form 
used to catalogue authors’ responses. To ensure consistency and 
accuracy of extraction between investigators, both authors 
extracted data from 5 RCTs using the CONSORT tool. After this 
exercise, the authors held a consensus meeting to resolve 
discrepancies in form responses. Similar to screening of CPG 
reference sections, the same interrater reliability kappa statistic 
≥0.9 was used to ensure consistency between investigators 
performing data extraction. Following this training, authors 
continued to extract data from the remaining RCTs. In addition 
to extraction of CONSORT items, authors were prompted to 
extract the following study characteristics: year of publication, 
participant population, intervention, sample size, and mean 
follow-up. All data extraction was conducted in a duplicate, 
blinded manner. Disagreements between investigators were 
resolved by a third investigator, if necessary.

Statistical Analysis

To facilitate reproducibility and transparency of our results, we 
employed a 2-factor extraction by independent authors and 
repeated analyses by independent and blinded statisticians. 
Results were reported using descriptive statistics. A multiple 
regression model was constructed to evaluate the relationships 
between CONSORT completion and other extracted study 
characteristics accounted for variance in CONSORT scores. All 
analyses were computed using Stata 16.1 (Stata Corp, LLC, 
College Station, TX, USA).

Sample Size Determination

To estimate the necessary sample size, we performed a power 
analysis using OpenEpi 3.0 (openepi.com). We considered an 
RCT to have “adequately” complied with the CONSORT 
guidelines if ≥75% of CONSORT items were sufficiently met, as 
done in previously published investigations on CONSORT 
adherence.25 Estimated parameters using a population size of 
355 RCTs included a hypothesized percentage frequency of 37% 
for “adequate” adherence to CONSORT reporting (based on 
data obtained by Ngah et al25), a confidence limit of 5%, and a 
design factor of 1, which is used in random sampling. Based on 
these factors, we anticipated a sample size of 179 RCTs. 
Following screening of the AAOS CPG references for the 
surgical and nonsurgical management for osteoarthritis of the 
knee, we used the random number function of Excel to 
generate a random sample of 179 RCTs to be analyzed.

Results

From the reference sections of the AAOS CPGs for the surgical 
and nonsurgical management of osteoarthritis of the knee, we 
identified 443 unique citations. Of these citations, 355 were 
found to be RCTs (Table 1). These RCTs were randomly 
assigned to yield the 179 required RCTs which were included in 
our final analysis (Figure 1).

Study Characteristics

The 179 RCTs were published between 1986 and 2015; 112 
RCTs (of 179; 62.6%) included in our analysis were published 
before 2010, the year in which the CONSORT guidelines were 
implemented in biomedicine. More specifically, 76 (42.5%) of 
the studies were published more than 15 years ago (2006), with 
17 (9.5%) being published in the 20th century. Funding 
statements were provided in 115 RCTs (64.2%). Of the 115 
RCTs reporting funding support, 34 (29.6%) reported industry/
private funding. Seventeen RCTs (of 179; 9.5%) reported 
receiving no external funding, and 64 RCTs (of 179; 35.8%) did 
not provide a funding statement. Conflict of interest statements 
were included in 92 RCTs (of 179; 51.4%). The most common 
intervention investigated was a drug/pharmaceutical (78/179; 
43.6%). The journals most commonly represented included The 
Journal of Bone and Joint Surgery (20/179; 11.2%), The Journal 
of Arthroplasty (14/179; 7.8%), Annals of the Rheumatic 
Diseases (12/179; 6.7%), and Osteoarthritis and Cartilage 
(11/179; 6.1%).

COnSORT

Mean CONSORT scores were calculated as a percentage 
completed of a total 31 items. Before data reconciliation, the 
initial extraction of the CONSORT checklist by the independent 
raters had an agreement of 76.69% (kappa = 0.60, P < 0.01). The 
mean adherence to CONSORT guidelines was 68.5% (SD = 15.7) 
(Table 2). Seven items were reported in less than 50% of the 
RCTs. Items with the lowest percentage adherence included 
item 24 (in which the full trial protocol can be accessed, if 
applicable), item 10 (which generated the random allocation 
sequence, enrolled participants and assigned participants to 
interventions), and item 23 (registration number and name of 
trial registry; Table 3). Eight items were reported in greater than 
90% of the RCTs. Items with the highest percentage adherence 
included item 22 (interpretation consistent with results, 
balancing benefits and harms, and considering other relevant 
evidence), item 2a (scientific background and explanation of 
rationale), and item 12a (statistical methods used to compare 
groups for primary and secondary outcomes; Table 3). Mean 
percentage adherence for RCTs cited within the surgical 
management of osteoarthritis of the knee and treatment of 
osteoarthritis of the knee CPGs were 73.7% and 62.9%, 
respectively.
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Multiple Regression

We conducted a multiple regression analysis in which 
CONSORT percentages were regressed on the type of 
intervention, publication year, and the presence of funding 
disclosures and conflict of interest statements (Table 4). There 
was no difference in CONSORT adherence after stratifying RCTs 
by type of intervention (Table 4). Results from the Mann-
Whitney U test revealed RCTs published after 2010 had a higher 
mean CONSORT score than studies published before 2010 
(72.2% vs. 66.3%; z = -2.317). RCTs receiving industry funding 
had higher mean CONSORT adherence scores when compared 
to RCTs that reported no funding was received (SE = 0.32; t = 

2.75; P = 0.01) (Table 4). Similarly, studies that reported funding 
support from multiple sources had an 11.7% higher CONSORT 
adherence score compared to studies that reported no funding 
was received (SE = 0.35; t = 2.68; P = 0.01). Trials that included 
a conflict of interest statement had better CONSORT adherence 
compared to studies that did not provide a conflict of interest 
statement (SE = 0.16; t = 2.39; P = 0.01).

discussion

We found that adherence to CONSORT reporting standards was 
suboptimal among RCTs cited as supporting evidence in the 
AAOS CPGs for the surgical and nonsurgical management of 
osteoarthritis of the knee. This finding has significant 
implications for orthopaedic surgeons and patients alike. Of 
utmost concern surrounds the use of RCTs, considered atop the 
hierarchy of evidence in orthopaedic surgery,14 to help establish 
the most up-to-date, evidence-based CPG recommendations. 
Because the field of orthopaedic surgery places a heavy 
emphasis on evidence-based medical decision-making, it is 
essential that CPG authors are equipped with outcomes from 
the most reliable and adequately reported RCTs on which to 
base CPG recommendations. Therefore, we discuss our findings 
within the broader context of the literature and offer 
recommendations to better the quality of reporting of RCTs in 
orthopaedic surgery. Doing so would provide CPG developers 
with transparent and methodologically sound evidence on 
which CPG recommendations are based.

Our results demonstrated that RCTs cited as supporting 
evidence in the AAOS CPGs reported nearly 70% of CONSORT 
items. This finding is consistent with previous studies measuring 
CONSORT adherence in the biomedical literature. For example, 
a systematic review published by Montané et al,23 which 
included trials investigating the efficacy of analgesics following 
traumatic and orthopaedic surgery, found less than one half of 
CONSORT items were adequately reported. Although these 
authors reported an overall low adherence to CONSORT items, 
the quality of reporting did improve over time. These results are 
similar to ours, as well as others in varying medical specialties, 

Table 1. Characteristics of the included clinical practice guidelines

Clinical Practice Guideline
Year of 

Publication
Geographical 

Region
References 

per Guideline
RCTs per 
Guideline

RCTs as a Proportion 
of All Studies Cited 

by CPGs

Surgical management of 
osteoarthritis of the knee

2015 United States 220 162 73.64%

Treatment of osteoarthritis 
of the knee

2013 United States 223 193 86.55%

Date range 2013 to 2015 Totals 443 355 80.1%

CPGs, clinical practice guidelines; RCTs, randomized controlled trials.

Figure 1. Flow diagram of search strategy for selected 
trials. AAOS, American Academy of Orthopedic Surgeons; 
CONSORT, Consolidated Standards of Reporting Trials; 
CPGs, clinical practice guidelines; RCT, randomized 
controlled trials.
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Table 2. Completeness of reporting of RCTs

RCT Title CONSORT Percentage Completea CPG

Evgeniadis et al, 2008 63.8 27355287

Bin et al, 2007 63.8 23996989

Zakeri et al, 2011 60.3 23996989

Newman et al, 2000 43.1 27355287

Mitchell et al, 1991 39.7 27355287

McIlwain et al, 1989 48.3 23996989

Brown et al, 1986 39.7 23996989

Gaffney et al, 1995 45.2 23996989

Ivey et al, 1994 44.8 27355287

Weidenhielm et al, 1993 50.0 27355287

Montgomery et al, 1996 31.0 27355287

Jones et al, 1996 55.2 23996989

Ettinger Jr et al, 1997 80.7 23996989

Sharrock et al, 1997 36.2 27355287

Schroeder-Boersch et al, 1998 39.7 27355287

Bucsi et al, 1998 53.5 23996989

Newman et al, 1998 60.3 27355287

Ritter et al, 1999 31.0 27355287

Kirkley et al, 1999 74.1 23996989

Wobig et al, 1999 61.7 23996989

Bensen et al, 1999 74.1 23996989

Deyle et al, 2000 77.6 23996989

Rindone et al, 2000 69.0 23996989

Niskanen et al, 2000 48.3 27355287

Das Jr et al, 2000 72.6 23996989

Gioe et al, 2000 53.3 27355287

Fransen et al, 2001 71.7 23996989

Reginster et al, 2001 85.5 23996989

JHyldahl et al, 2001 51.7 27355287

McKenna et al, 2001 67.2 23996989

McNamee et al, 2001 56.9 27355287

Ottillinger et al, 2001 66.7 23996989

(continued)
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RCT Title CONSORT Percentage Completea CPG

Chiu et al, 2001 48.3 27355287

Adalberth et al, 2001 56.9 27355287

Barrack et al, 2001 56.9 27355287

Maillefert et al, 2001 62.1 23996989

Bradley et al, 2002 84.5 23996989

Moseley et al, 2002 86.2 23996989

Khaw et al, 2002 69.0 27355287

Topp et al, 2002 53.5 23996989

Tanzer et al, 2002 51.7 27355287

Waters et al, 2003 72.4 27355287

Esler et al, 2003 51.7 27355287

Miller et al, 2003 69.0 23996989

Smith et al, 2003 77.6 23996989

Mayman et al, 2003 32.8 27355287

Gur et al, 2003 62.1 23996989

Pham et al, 2004 63.8 23996989

Caborn et al, 2004 69.0 23996989

Maruyama et al, 2004 37.9 27355287

Norgren et al, 2004 53.5 27355287

Miceli-Richard et al, 2004 64.5 23996989

Catani et al, 2004 34.5 27355287

Toda et al, 2004 69.0 23996989

Roth et al, 2004 86.2 23996989

Battisti et al, 2004 46.4 23996989

Vas et al, 2004 87.9 23996989

McAlindon et al, 2004 77.6 23996989

Burnett et al, 2004 53.5 27355287

Christensen et al, 2005 63.8 23996989

Borjesson et al, 2005 31.0 27355287

Decking et al, 2005 67.2 27355287

Mitchell et al, 2005 89.7 27355287

Table 2. (continued)

(continued)
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RCT Title CONSORT Percentage Completea CPG

Bennell et al, 2005 87.9 23996989

Lehmann et al, 2005 75.9 23996989

Schnitzer et al, 2005 79.0 23996989

Witt et al, 2005 82.8 23996989

Fleischmann et al, 2006 65.5 23996989

Kalairajah et al, 2005 63.8 27355287

Huang et al, 2005 48.3 23996989

Diracoglu et al, 2005 56.9 23996989

Denis et al, 2006 82.8 27355287

Brouwer et al, 2006 88.3 23996989

Petrella et al, 2006 77.4 23996989

Luyten et al, 2007 75.9 23996989

McKenna et al, 2001 70.7 23996989

Brouwer et al, 2006 76.7 23996989

Bingham et al, 2006 75.0 23996989

Perlman et al, 2006 87.9 23996989

Mazieres et al, 2007 79.0 23996989

Rother et al, 2007 75.9 23996989

Kim et al, 2007 41.4 27355287

Williamson et al, 2007 86.2 23996989

Puopolo et al, 2007 84.5 23996989

Toda et al, 2008 79.0 23996989

Hurley et al, 2007 88.7 23996989

Weiner et al, 2007 62.1 23996989

Beaupre et al, 2007 84.5 27355287

Mehta et al, 2007 77.6 23996989

Good et al, 2007 60.3 27355287

Arden et al, 2008 75.9 23996989

Kim et al, 2008 58.6 27355287

Fishman et al, 2007 72.4 23996989

Jan et al, 2008 74.2 23996989

Table 2. (continued)

(continued)
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RCT Title CONSORT Percentage Completea CPG

Lundsgaard et al, 2008 89.7 23996989

Raman et al, 2008 77.6 23996989

Beaulieu et al, 2008 75.9 23996989

Steffin et al, 2009 55.4 27355287

Lutzner et al, 2008 60.3 27355287

Williams et al, 2000 67.2 23996989

Kahan et al, 2009 93.6 23996989

Ravaud et al, 2009 96.8 23996989

Chevalier et al, 2009 83.3 23996989

Fu et al, 2009 74.1 27355287

Chevalier et al, 2010 85.5 23996989

Jan et al, 2009 77.4 23996989

Lin et al, 2009 87.1 23996989

Topp et al, 2009 53.2 27355287

Forestier et al, 2010 91.9 23996989

Barthel et al, 2009 77.6 23996989

Omonbude et al, 2010 65.0 27355287

Chao et al, 2010 58.1 23996989

Tao et al, 2009 60.3 23996989

Bennell et al, 2010 91.4 23996989

Pavelka et al, 2010 67.2 23996989

Kauppila et al, 2010 91.1 27355287

Trč et al, 2011 55.2 23996989

Lutzner et al, 2010 65.5 27355287

Jorgensen et al, 2010 74.2 23996989

Suarez-Almazor et al, 2010 82.8 23996989

Valtonen et al, 2010 79.3 27355287

Carli et al, 2010 85.0 27355287

Spreng et al, 2010 82.8 27355287

Gstoettner et al, 2011 55.4 27355287

Schnitzer et al, 2011 67.7 23996989

Table 2. (continued)

(continued)
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RCT Title CONSORT Percentage Completea CPG

Levy et al, 2010 70.7 23996989

Andersen et al, 2010 89.3 27355287

Tunay et al, 2010 53.5 23996989

Ishii et al, 2011 43.1 27355287

Fitzgerald et al, 2011 93.1 23996989

Sun et al, 2012 65.5 27355287

Bennell et al, 2011 88.7 23996989

Bliddal et al, 2011 79.3 23996989

Pavelka et al, 2011 93.6 23996989

Xie et al, 2012 62.9 27355287

Huang et al, 2011 75.9 23996989

Teixeira et al, 2011 74.1 23996989

Park et al, 2011 58.6 27355287

Schnitzer et al, 2012 75.9 23996989

Minns Lowe et al, 2012 93.1 23996989

Minns Lowe et al, 2012 93.1 27355287

Breeman et al, 2011 80.0 27355287

Sun et al, 2012 51.7 27355287

Roy et al, 2012 81.7 27355287

Atamaz et al, 2012 79.3 23996989

Meftah et al, 2012 36.2 27355287

McKay et al, 2012 74.1 27355287

Chia et al, 2013 63.8 27355287

Pietsch et al, 2013 60.3 27355287

Lizaur-Utrilla et al, 2014 56.9 27355287

Chen et al, 2012 72.4 27355287

Matassi et al, 2014 69.0 27355287

Brown et al, 2012 43.1 27355287

Chareancholvanich et al, 2013 74.2 27355287

Harsten et al, 2013 89.7 27355287

Yadeau et al, 2013 71.4 27355287

Table 2. (continued)

(continued)
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indicating that over recent years CONSORT adherence seems to 
be trending in the right direction. A possible explanation for this 
improvement may be that journals have begun endorsing the 
use of CONSORT for authors who submit for publication. 
Several studies have supported this idea.8,22 For instance, a large 
systematic review which synthesized evidence from 16,604 RCTs 
concluded that endorsement of CONSORT by the journal was 
associated with more complete reporting of CONSORT items.39 
Another systematic review concluded that the inclusion of a 
statement recommending or requiring adherence to CONSORT 

within the journals’ instructions for authors was associated with 
improved CONSORT reporting.28 Despite these studies 
demonstrating the benefit of journal policy on checklist 
adherence, a 2018 study published in the Journal of Bone and 
Joint Surgery concluded that top orthopaedic surgery journals 
rarely recommended, and even less frequently required, 
adherence to reporting guidelines.6 A more recent report in 
2020 noted that less one half of orthopaedic surgery journals 
reference a reporting guideline in the instructions for authors.10 
Moreover, these same authors found that only 12% of 

RCT Title CONSORT Percentage Completea CPG

Fernandez-Fairen et al, 2013 91.4 27355287

Roh et al, 2013 79.0 27355287

Hamilton et al, 2013 65.5 27355287

Pandit et al, 2013 80.0 27355287

Boonen et al, 2013 64.5 27355287

Thiengwittayaporn et al, 2013 56.9 27355287

Reinhardt et al, 2014 86.2 27355287

Ngasoongsong et al, 2013 86.2 27355287

Nakai et al, 2013 39.7 27355287

Isosifidis et al, 2014 53.5 27355287

Kim et al, 2014 60.3 27355287

Liu et al, 2014 82.8 27355287

Herrera et al, 2007 62.1 23996989

Giordano et al, 2009 75.9 23996989

Goregaonkar et al, 2009 81.0 23996989

Spangehl et al, 2015 90.0 27355287

Sarzaeem et al, 2014 62.1 27355287

Uesugi et al, 2014 74.1 27355287

Tanikawa et al, 2014 65.5 27355287

Ejaz et al, 2014 91.4 27355287

Pfitzner et al, 2014 72.4 27355287

Tsukada et al, 2014 80.4 27355287

Liu et al, 2014 72.4 27355287

Mean (SD) 68.5 (15.7)  

CONSORT, Consolidated Standards of Reporting Trials; CPG, clinical practice guideline; RCT, randomized controlled trial.
aCONSORT score based on number of items located in RCT out of total CONSORT items (31).

Table 2. (continued)
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orthopaedic surgery journals go as far as requiring authors to 
submit a reporting checklist at the time of submission. Because 
a substantial body of evidence supports the notion that journal 
policy may improve the quality of reporting of RCTs, we advise 
adopting a minimum standard for quality reporting, such as 
CONSORT 2010 guidelines, across journals within the 
orthopaedic literature.

Nearly two-thirds of the RCTs included in our analysis were 
published before 2010, with a significant portion being published 
over 20 years ago. For example, 2 RCTs (published in 199121 and 
199736) were cited as “high-quality evidence” to support the 
recommendation for the use of neuraxial anesthesia in patients 
undergoing total knee arthroplasty (TKA) procedures. Our results 
indicated that these trials failed adequately to report more than 
one half of CONSORT items. More recent RCTs (2017 and newer) 
provide updated patient outcome data following the use of 
neuraxial analgesia during TKA procedures.19,37,38,41 Because the 
AAOS surgical management of osteoarthritis of the knee CPGs 
were published in 2013, the current recommendations do not 
account for evidence from these newer trials. While the strength 
or direction of CPG recommendations might not change in light of 
newer evidence, we contend that CPGs should be updated in a 
timely manner such that new information may be considered 
alongside established literature. In addition, when CPGs are not 
updated on a consistent basis, recommendations for or against 
new and emerging treatments are not available, which may hinder 
access to these treatments, because some insurance companies 
only cover guideline-recommended interventions.40 For example, 
the current AAOS CPG for the surgical management of 
osteoarthritis of the knee makes no recommendations for the use 
of adductor canal and interspace between the popliteal artery and 
capsule of the posterior knee blocks. The popularity of these 
novel anesthesia options is rising due to their efficacy and muscle 
sparing properties.7 Other authors support the idea that guidelines 
should be updated more frequently, and failure to do so may 
quickly result in recommendations that are out of date. For 
example, Martinez García et al reported that 1 out of every 5 CPG 
recommendations become out of date within as little as 3 years.17 
Scott et al further add to the argument that CPGs should be 
updated on a regular basis, but also contend that updates to CPGs 
should, at minimum, acknowledge any ongoing trials that address 
certain guideline recommendations, especially those in which the 
recommendation is inconclusive.34 Our finding, that RCTs 
published after 2010 had significantly higher mean CONSORT 
scores compared to RCTs published before 2010, further supports 
these recommendations. Basing CPG recommendations on 
methodologically sound and sufficiently reported RCTs would 
provide an increased level of transparency and integrity to trial 
outcomes, thus improving the robustness of AAOS CPGs.

Strengths and Limitations

Our study is bolstered by strengths that allow for increased 
transparency, reproducibility, and internal validity. We 
accomplish these practices through publishing our protocol on 

Open Science Framework in order to allow for complete 
transparency in methodological practices. The double-blind, 
duplicate screening and extraction technique, considered the 
gold standard for extraction within meta research,20 adds 
strength to our study through increasing the reliability of 
responses when assessing completeness of the CONSORT 
guideline checklist. Finally, the researchers involved in 
screening and extraction received substantial training on 
CONSORT criteria evaluation in order to strengthen the 
reliability of the study. Despite implementing the gold standard 
for data extraction, we acknowledge some limitations to our 
study. We analyzed a random sample of RCTs included within 
the AAOS CPGs, rather than the entire sample. However, we 
believe that our power analysis was sufficient to determine the 
true effect size. Additionally, this study analyzed only RCTs cited 
in the AAOS CPGs covering surgical and nonsurgical treatment 
of osteoarthritis of the knee. Therefore, our findings may not be 
applicable to the remaining AAOS CPGs or CPGs in other fields 
of medicine.

conclusion

Our study found that RCTs cited in CPGs are lacking with 
regard to adherence to the CONSORT checklist. In particular, 
the RCTs published before 2010 are especially lacking as more 
journals are implementing and enforcing different reporting 
guidelines. Therefore, the AAOS CPGs are potentially outdated 
and lack high-quality reporting of evidence. For physicians to 
confer the greatest benefits to their patients, it is imperative that 
they are provided with thoroughly researched and up-to-date 
recommendations that account for newly published, high-
quality studies. Our findings suggest that quality and 
completeness of reporting demonstrate a positive chronological 
association, further supporting the need for more frequent 
evaluation and amendment of CPGs, backed by studies 
demonstrating high quality of reporting.
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