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AAOS evidence-based medi-
cine (EBM) products, such 
as clinical practice guidelines 

(CPGs) and appropriate use crite-
ria (AUC), are created by and for 
clinicians of multiple disciplines 
to summarize the best available 
evidence for various procedures 
across multiple orthopaedic disease 
topics. The essential foundation 
for all evidence-based products is a 
quality systematic literature review, 
which must be meticulously con-
structed in the following sequential 
stages: 
• a priori development of ques-

tions to guide a focused  
literature search

• abstract review
• full-text review
• evaluation of study quality
• data extraction
• data analysis
• table/chart construction

Organization and data manage-
ment are paramount to ensuring an 
accurate and robust literature re-
view throughout these many stages 
of development. Additionally, for 
EBM products such as AUC, which 
contain treatment recommenda-
tions for a large number of patient 
scenarios, ensuring user-friendly 
access to the interpretation of the 
results is important.

The AAOS department of re-
search and scientific affairs, along 
with an external web developer 
(WebAuthor), has created the fol-
lowing web-based tools to organize 
and track the development of EBM 
products:
• PEER (Presentation and Evalu-

ation of Evidence-based Re-
search)—Provides an electronic 
structure for A through Z devel-
opment of systematic literature 
reviews

• AUC ballot tool—Electronic vot-
ing, organization, and analysis 
of appropriateness ratings for 
a large set of patient scenarios/
treatments

• AUC web-based application—
User-friendly access to treat-
ment recommendations for a 
multitude of patient scenarios 
associated with an orthopaedic 
condition
The initial goal of creating the 

web-based tools was to increase 
the efficiency of development and 
dissemination of the AAOS EBM 
products. However, these tools 
are applicable to any healthcare 
organization, academic facility, 

or private researcher developing a 
systematic literature review, CPG, 
and/or AUC. 

How PEER works 
PEER is a secure web-based sys-
tematic literature review develop-
ment tool that can help organize 
and simplify all aspects of the pro-
cess (Fig. 1). For example, PEER 
can do the following:
• Create unique entries for each 

reference/abstract that is re-
turned from the literature search.

• Provide a platform for system-
atic review developers to evalu-
ate abstracts and recall full-text 
articles with a single click; if 
the abstract is available online, 
it can be linked directly to the 
article. 

• Track and search for various 
markers, including articles 
marked as “included” or “ex-
cluded,” author, or year.

• Record the strength of a given 
study using quality evaluation 
forms for diagnostic, interven-
tion, and prognostic studies; 
create quality tables and export 
them as Word or PDF  
documents.

• Extract, organize, and save all 
relevant data.

• Generate a bibliography of all 
included and/or excluded studies 
and export it to a Word docu-
ment with one click. 
PEER is especially helpful when 

multiple projects are ongoing. 
Once a full-text article has been 
loaded into the system for one 
project, the system scans all other 
projects and automatically attaches 
the PDF to any matching referenc-
es. Its web-based functionality fa-
cilitates easy collaboration among 
reviewers who may be working on 
the same project in different loca-
tions. A built-in question tracking 
system ensures that systematic 
review methodologists can easily 
collaborate with content expert cli-
nicians and a statistician to ensure 
correct interpretation of articles.

Security encryption and mul-
tiple daily off-site backups ensure 
against data compromise. Progress 
is continuously measured and dis-
played in user-friendly graphs and 
charts, which are exportable as 
Excel and Word documents. 

After the systematic literature 
review is completed, the extracted 
data from each of the individual 
studies included in the review can 

be made public to complement the 
review. This function is also a good 
resource for researchers and educa-
tional institutions (Fig. 2). 

Voting on AUC 
Creating AUC can be burden-
some for the voting panel, which 
must rate the appropriateness of 
a multitude of treatment options 
for hundreds of patient scenarios. 
Combining patient scenarios and 
treatment options may result in up 
to 6,000 voting items for one AUC 
topic. To ease the burden of the 
voting process, AAOS staff have 
designed a web-based balloting sys-
tem with the following features:
• Electronic ballots (Fig. 3) are 

secured behind a unique login 
and password for each user. Bal-
lots are saved after each rating 
is completed, and all ratings are 
backed up via multiple servers. 

• A filtering function enables vot-
ing panel members to filter by 
one or more patient indications 
(eg, fracture type), creating logi-
cal chunks for rating. Filters may 
also be used to show only those 
ratings that have not been  
completed.

• A progress bar shows in real-
time the percent of ratings not 
yet completed. 

• A bulk update feature allows 
voting panel members to rate the 
appropriateness of treatment for 
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Fig. 3 The AUC web-based balloting system generates an electronic ballot that also enables panel 
members to filter scenarios by one or more patient indications. 

Fig. 1 The Presentation and Evaluation of Evidence-based Research tool (PEER) enables researchers 
to track and search for articles, save relevant data, and generate a bibliography, among other tasks.
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