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ABSTRACT

Obijective: Critical appraisal of clinical evidence promises to help prevent, detect, and address flaws related to
study importance, ethics, validity, applicability, and reporting. These research issues are of growing concern.
The purpose of this scoping review is to survey the current literature on evidence appraisal to develop a concep-
tual framework and an informatics research agenda.

Methods: We conducted an iterative literature search of Medline for discussion or research on the critical
appraisal of clinical evidence. After title and abstract review, 121 articles were included in the analysis. We
performed qualitative thematic analysis to describe the evidence appraisal architecture and its issues and
opportunities. From this analysis, we derived a conceptual framework and an informatics research agenda.
Results: We identified 68 themes in 10 categories. This analysis revealed that the practice of evidence appraisal
is quite common but is rarely subjected to documentation, organization, validation, integration, or uptake. This
is related to underdeveloped tools, scant incentives, and insufficient acquisition of appraisal data and transfor-
mation of the data into usable knowledge.

Discussion: The gaps in acquiring appraisal data, transforming the data into actionable information and knowl-
edge, and ensuring its dissemination and adoption can be addressed with proven informatics approaches.
Conclusions: Evidence appraisal faces several challenges, but implementing an informatics research agenda
would likely help realize the potential of evidence appraisal for improving the rigor and value of clinical evi-
dence.
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BACKGROUND AND SIGNIFICANCE

Clinical research yields knowledge with immense downstream health
benefits,'™ but individual studies may have significant flaws in their
planning, conduct, analysis, or reporting, resulting in ethical viola-
tions, wasted scientific resources, and dissemination of misinforma-
tion, with subsequent health harm."*~® While much of the evidence
base may be of high quality, individual studies may have issues, in-
cluding nonalignment with knowledge gaps or health needs, neglect
of prior research,’” lack of biological plausibility,” miscalculation of

10,11

statistical power, poor randomization, low-quality blinding,'*

flawed selection of study participants or flawed outcome mea-

sures,” 13715 ethical misconduct during the trial (including issues with
informed consent,'®!'” data fabrication, or data falsification),'®’

20

flaws in statistical analysis,”™ nonreporting of research protocol

7 o 21 . . i 5
changes,” outcome switching,”" selective reporting of positive results,

19,22

plagiarized reporting, misinterpretation of data, unjustified con-

2324 and publication biases toward statistical significance

7

clusions,
and newsworthiness.

In order to prevent, detect, and address these issues, several
mechanisms exist or have been promoted, including reforming incen-
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158,25, pre-

sharing patient-level trial

tives for research funding, publication, and career promotion

registering  trial 3,26-28,
5,23,29-31,

data ;
32,33,

view”>”; performing meta-researc

protocols
changing journal-based pre-publication peer re-
h3%33; performing risk of bias as-
sessment as part of meta-analysis, systematic review, and
development of guidelines and policies*>**=3%; and expanding repro-
ducibility work via data reanalysis®® and replication studies.*® How-
ever, despite these measures, the published literature often lacks
value, rigor, and appropriate interpretation. This is occurring during a
period of growth in the published literature, leading to information
overload.*'™ Further, there is a large volume of nontraditional and
emerging sources of evidence: results, analyses, and conclusions outside
of the scientific peer-reviewed literature, including via trial registries

< ) .
26:274445 sbservational datasets,*®*

48-50

and data repositories, publication

. . . 51-53
without journal-based peer review,

and scientific blogging.

Here, therefore, we discuss evidence appraisal. This refers to the
critical appraisal of published clinical studies via evaluation and in-
terpretation by informed stakeholders, and is also called trial evalua-
tion, critical appraisal, and post-publication peer review (PPPR).
Evidence appraisal has generated considerable interest,3*8-5464
and a significant volume of appraisal is already occurring with aca-
demic journal clubs, published journal comments (eg, PubMed has
more than 55000 indexed clinical trials that have 1 or more journal
comments), PPPR platforms, social media commentary, and trial
risk of bias assessment as part of evidence synthesis.

While evidence appraisal is prevalent, downstream use of its gener-
ated knowledge is underdefined and underrealized. We believe evidence
appraisal addresses many important needs of the research enterprise. It
is key to bridging the T2 phase (clinical research or translation to pa-
tients) and T3 phase (implementation or translation to practice) of
translational research by ensuring appropriate dissemination and uptake
(including implementation and future research planning).®® Further, ap-
praisal of evidence by patients, practitioners, policy-makers, and re-
searchers enables informed stakeholder feedback and consensus-making

668 and patient-centered out-

as part of both learning health system
h®*~7! paradigms, and can help lead to research that better

meets health needs. As appraisal of evidence can help determine re-

comes researc

search quality and appropriate interpretation, this process is also aligned
with recent calls to improve the rigor, reproducibility, and transparency
of published science.”””* Evidence appraisal knowledge can be envi-
sioned, therefore, to enable a closed feedback loop that clarifies primary
research and enables better interpretation of the evidence base, detection
of research flaws, application of evidence in practice and policy settings,
and alignment of future research with health needs.

Despite these benefits, the field of evidence appraisal is unde-
fined and understudied. Though there is some siloed literature on
journal commentary, journal clubs, and online PPPR (which we re-
view and describe here), the broader topic of evidence appraisal, es-
pecially the uptake of knowledge emerging from this process, is
unexplored and we find no reviews, conceptual frameworks, or re-
search agendas for this important field.

Objective

In this context, our goals are to address these knowledge gaps by
better characterizing evidence appraisal and proposing a systematic
framework for it, as well as to raise awareness of this important but
neglected step in the evidence lifecycle and component of the re-
search system. We also seek to identify opportunities to increase the
scale, rigor, and value of appraisal. Specifically, informatics is en-
abling transformative improvement of information and knowledge

management involving the application of large, open datasets, social
computing platforms, and automation tools, which could similarly
be leveraged to enhance evidence appraisal.

Therefore, we performed a scoping review of post-publication
evidence appraisal within the biomedical literature and describe its
process architecture, appraisers, use cases, issues, and informatics
opportunities. Our ultimate goal was to develop a conceptual frame-
work and propose an informatics research agenda by identifying
high-value opportunities to advance research in systematic evidence
appraisal and improve appropriate evidence utilization throughout
the translational research lifecycle.

MATERIALS AND METHODS

We conducted a scoping review, including a thematic analysis. Our
methodology was adapted from Arksey and O’Malley, with changes
allowing for broader inclusion, iterative analysis, and more efficient
implementation.”® This method involves 3 steps: (1) identifying po-
tential studies, (2) screening studies for inclusion, and (3) conducting
thematic analysis, with collation and reporting of the findings.

Article search

To identify potential studies in the biomedical literature, we searched
for any citation in Medline published by the time of our search,
December 6, 2015. Our search prioritized precision while maintaining
temporal comprehensiveness at the cost of recall via more comprehen-
sive search terms. This search strategy placed emphasis on specific
search terms that were more likely to identify articles relevant to evi-
dence appraisal (Supplementary Appendix 1A). Search terms related to
appraisal included PPPR, journal club, and the evaluation, assessment,
or appraisal of studies, trials, or evidence. We used this narrower set of
search terms in 1 citation database (Medline). Our initial search yielded
2187 citations. During screening and thematic analysis, further search
terms were identified (Appendix 1B), yielding another 237 citations.
Of these 2424 citations, there were 2422 unique articles.

Avrticle screening

One researcher (AG) manually screened the titles and abstracts of all
retrieved articles. Articles were included if they contained discussion
of the post-publication appraisal processes, challenges, or opportu-
nities for evidence that was either in science or biomedicine gener-
ally or specific to health interventions. Articles were excluded if they
did not meet those criteria or were instances of evidence appraisal
(eg, the publication of proceedings from a journal club) or discussed
evidence appraisal as part of pre-publication review, meta-research,
meta-analysis, or systematic review. Citations were included regard-
less of article type (eg, studies, reviews, announcements, and com-
mentary). Non-English articles were excluded. Ultimately, this led
to a total of 121 articles meeting the criteria for thematic analysis.
The search and screening Preferred Reporting Items for Systematic
Reviews and Meta-Analyses flow diagram”® is shown in Figure 1.

Thematic analysis

Two reviewers (AG and EV) extracted themes manually from the
full-text article or, if this was unavailable, from the abstract. The-
matic analysis involved iterative development of the coding scheme
and iterative addition of search terms for identifying new articles.
The coding scheme was updated based on discussions and consensus
of both reviewers, followed by reassessment of previously coded ar-
ticles for the new codes. Coding was validated with discrepancies
adjudicated by discussion until consistency and consensus were
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analy-
ses flow diagram demonstrating article screening process. (A) During article
screening and initial thematic analysis, additional search terms were identi-
fied and a further search was performed. (B) Screening was performed on the
title and, as available, the abstract of retrieved articles, with full text reviewed
if available and further ambiguity remained.

achieved. Final themes were then grouped into categories. These
themes and categories were then used to develop a de novo concep-
tual framework by author consensus.

RESULTS

Descriptive statistics

The 121 articles included in this review were published in 90 unique
journals, with each journal on average having 1.34 articles included
in the study (standard deviation 1.00). The maximum number of arti-
cles from a single journal (Frontiers in Computational Neuroscience)
was 9. There were 4 articles from the Journal of Evaluation in Clini-
cal Practice, and 3 each from BMC Medical Education, Clinical
Orthopedics and Related Research, the Journal of Medical Internet
Research, and Medical Teacher. The number of articles published by
year is found in Figure 2. We were able to access the full text for 119
articles and used only the abstract for the remaining 2.

The articles spanned a range of publication types: 24 reviews, 18
trials, 3 observational studies, 21 surveys, 44 editorials and perspec-
tives, 7 comments and letters to the editor, and 4 journal announce-
ments (Figure 3).

Sixty-eight distinct themes forming 10 categories (A-J]) were
identified from these 121 articles. An average of 7.16 themes were
found in each article (standard deviation 3.44). Themes occurred
866 times in total, with a mean of 12.55 instances per theme (standard
deviation 15.71). The themes, theme categories, and articles in which
themes were identified are provided in Table 1 and described below.
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Figure 2. Number of articles by publication year.
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Figure 3. Number of articles by publication type.

Category A: Appraisal initiation promoters

Many articles discussed why appraisal was or was not initiated (cat-
egory A). Appraisal is often required for student coursework (theme
1), required or encouraged for continuing education (theme 2), or
performed to answer evidentiary questions at the point of practice
(theme 3), including clinical practice, program development, and
policymaking. These themes were frequently discussed related to a
broader theme of evidence-based practice. Most of these instances
were appraiser-centric in that they were focused on the appraisal
process benefiting the practitioner’s ability to perform daily tasks
via a better personal critical understanding of the evidence.

In contrast to appraiser-centric appraisal as part of improving
appropriate evidence application, a significant share of appraisal
was motivated by the goal of improving the rigor of scientific evi-
dence and its interpretation (theme 4) and was more commonly fo-
cused on the research system. These articles highlighted fields of
open science, such as open-access publishing and open evaluation.
As some open-access publications do not undergo pre-publication
peer review, post-publication peer review was described as the only
review process for these articles (theme 5).

When appraisal happens, certain attributes of the process are per-
ceived to motivate increases in the scale or quality of appraisal. Some
meetings, such as journal clubs, are scheduled regularly, which serves
to both enhance attendance and develop institutional culture and hab-
its of evidence appraisal (theme 6). Meetings being mandatory (theme
7) was discussed in conflicting ways. By some, mandatory sessions
were considered to increase attendance, and thus the scale and richness
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Table 1. Thematic analysis

Themes References

1(A,D) Coursework requirement 77-90

2(A,D Motivated by continuing education 56,60,81,83,85,91-131

3(A,D) Point-of-practice evidence need 85,98,116,118,132,133

4 (A) Motivation to improve science 48,50,54,56-58,86,134-140

S (A) Post-publication peer review only 48-50,54

6(A) Meeting regularity 77-79,81-83,85,87,89,91,92,94-107,109,110,113,115,116,119-122,125,126,129,131,140-165

7 (A) Meeting voluntariness 77,78,80,83,87,91,95-97,102,103,105,106,109,114,115,120,140-142,145,146,151-153,157,161,
164,166,167

8 (A) Status incentives 48-50,56,127,137,138,168

9 (A) Other incentives 50,56,84,89,91,92,94-99,102,103,105-107,109,114,115,120,127,129,130,141,142,145,147,151,
153,155,161,164,166,167

10 (B) Time burden 50,56,83,85,90,91,93,94,98-100,105,107,110,112,115,116,119,122,127-129,132,139,151,154,
156,169

11 (B) Use of existing evidence appraisals 85,93,115,127,143,170

12 (B) Journal access barriers 60

13 (B) Scarce funding 138,139

14 (C) Landmark studies 85,94,95,103,109,147,156,158

15 (C) Recent studies 62,86,89,91,94-99,102,103,105,107,108,113,116,119,120,122,124,128,142,144,147,151,152,
158,163,166,167

16 (C) Practice questions 77,79,81,83,85,87,88,91,92,96-98,103,105,107,110,112,114-116,118,120-123,126,127,131-133,
143,144,147,148,150,155,156,161,166,169-173

17.(C) Recommendation systems 50

18 (D) Lay stakeholders 60,168

19 (D) Multidisciplinary team 89,93,107,111,131,152,161,164,168

20 (D) Appraiser identification 48-50,56,57,59,60,134,137,138,168,174

21 (E) Guideline development tools 131,132,135,144,170,175

22 (E) Cochrane tools 118,131,170,173,175

23 (E) Delphi list tool 173

24 (E) EQUATOR tools 82,109,118,154,171,176

25 (E) JAMA’s Users’ Guide to the Medical Literature 87,97,118,120,122,132,143,144,175

26 (E) Tools from the Centre for Evidence-Based 83,87,92,97,98,110,118,120,122,127,132,143,155,172,177

Medicine, Oxford

27 (E Critical Appraisal Skills Programme (Oxford) tools 118,122

28 ( Unspecified structured tools 77,79,81,82,85,88-97,101,103,104,107,117,120,121,129,132,133,136,141,142,144,145,147,148,
153,155,161,171,173,178-180

29 (E) Unspecified journal club format 78,80,84,85,89,91,95,97,99-106,108,111-117,119,120,123-126,128,140,142,144-153,157-160,
162,164-167,178,181

30 (E) Opverall ratings 48-50,58,138

31(E) Journal prestige as proxy 48,50,56,168

32 (E) Automated fraud detection 57,60

33 (F,G) In-person group 56,77,78,80-85,87-92,95-117,119-126,128,129,131,133,140-162,164-168,172,179-181

34 (F, G) Social media 54,59,99,112,130,131,137,163,174,177,182-185

35 (F, G) PPPR platform 48,50,54,56-60,137,138,168,174,182,186

36 (F, G) Blog 48,49,54,59,60,99,131,137,164,168,174,182,186

37 (F, G) Journal site message board 49,50,54,56,58,60,62,86,137,174,186

38 (F, G) Private, virtual journal club 80,93,96,97,99,100,103,114,120,122,131,141,142,155,156,164,165,180

39 (F) Journal comment 61,86,89,127,137,138,174,182,186

40 (F) Individually, unspecified 56,60,79,86,94,118,121,127,133,134,139,150,153,168,170,171,173,178

41 (F) Institutional professional appraisal service 169

42 (G) Facilitation 89,91-94,96,98-100,102-104,109,111,114,116,123,129,131,138,141,145,155,174,177,179,182

43 (G) Debate format 156,179

44 (G) Generative-comparative format 97,155

45(G) Indefinite appraisal 48,49,93,134,137,138,168

46 (G) Collaborative editing format 60,99,137

47 (H) Negativity and positivity biases 59,134,139

48 (H) Incivility 86,134,138,168,174,182

49 (H) Enabling low quality 49,54,61,168,174

50 (H) Platform underuse 49,50,54,56,138,174

51 (H, D) Inter-appraiser reliability and individual 48,50,91,136,168

appraiser performance
52 (H, E) Appraisal dimensions gap 135,136,175,176
53 (H, E) Heterogeneous needs by field 132,136,175

(continued)
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Table 1. continued

Themes References

54 (1) Unrecorded 54,56,60,110,166,168

55 Local publication or storage 77,79,83,93,97,100,103,105,110,114,120,122,147,152,155,166,172
56 (I) Immediately published online 48,50,54,59,61,62,112,137,138,168,174,177,186
S57(I) Journal-based publication 48,61,62,80,86,89,110,127,138,139,153

58(I) Indexing or globally aggregating 56,61,130,174,177,184

59 (I) Data standards 168

60 (I) Linking to appraised evidence ol

61 (I) Evaluation of appraisal 48,50,57,59,62,86,138,168,177,186

62 (I) Messaging appraisal to evidence authors 58,59,62,86,130,131,163,168,177

63 (I) Correcting or retracting evidence 57,59,60,138,174,186

64 (I) Focused aggregation 48,50,56,130,168,174,177

65(J) Worsening of information overload 54,60,168

66 (J) Need to manage redundancy 60

67(J) Low volume or quality of research on 85,95,101,132,139,145,181

evidence appraisal
Low uptake of evidence appraisal

68 (J)

Themes are listed with theme codes in parentheses; the first letter is the major theme category it is a part of, followed by additional categories it is a member of.

For example, theme 1 is primarily in category A but also in category D. Theme category key: A =Initiation Promoters; B =Initiation Inhibitors; C = Article Selec-

tion Sources; D = Appraiser Characteristics; E=Tools and Methods; F = Appraisal Venue; G =Format Characteristics; H= Appraisal Process Issues; I =Post-

Appraisal Publication, Organization, and Use; J=Post-Appraisal Issues and Concerns. EQUATOR = Enhancing the Quality and Transparency of Health

Research; JAMA = Journal of the American Medical Association

of group discussion, but one article described voluntary attendance as
preferred, as participants are more self-motivated to attend and
more likely to participate. Social status incentives for appraising or
for appraising with high quality, as well as research career incen-
tives via academic rewards for appraisals, were described as poten-
tially increasing participation (theme 8). Various other incentives
that increase participation were also mentioned (theme 9), includ-
ing offering continuing education credits, providing food, provid-
ing time for socializing, meeting local institutional requirements
for work or training, and offering unspecified incentives.

Category B: Appraisal initiation inhibitors

Articles also described several inhibitors of appraisal initiation (cate-
gory B). The most commonly cited inhibitor was the time burden to
perform evidence appraisal and the time requirements for other
work (theme 10). One result of this is that when appraised evidence
is demanded, some practitioners will utilize or rely on previous ap-
praisals made by others rather than producing their own (theme 11).
Other inhibitors of appraisal include lack of access to full-text arti-
cles (theme 12) and lack of explicit funding support for performing
appraisal (theme 13).

Category C: Article selection sources

There are many rationales for or contexts in which an article might
be appraised (category C). Typically, selection is task-dependent re-
lated to learning, practice, or specific research needs. For initial
learning in a field, landmark studies (theme 14), also called classic,
seminal, or practice-changing studies, were selected for their histori-
cal value in helping learners understand current practices and field-
specific trends in research. For continuing education, articles were
selected for appraisal based on recently published articles (theme
15) or from recent clinical questions (theme 16). A novel approach
to article selection for continuing education was discussed: collabo-
rative filtering or recommendation systems (theme 17), which pro-
vide a feed of content to users based on their interests or on prior
evidence reviewed. For skills development—oriented appraisal,

selection of studies also aligned with classic, recent, or practice
question—driven study selection. Of note, very frequently no ratio-
nale for article selection was explicitly stated.

Category D: Common and innovative appraiser
characteristics

Appraisers had varied characteristics (category D). It is implicit in
many themes that appraisal stakeholders include researchers and
practitioners, at the student (theme 1) as well as training and post-
training levels (themes 2 and 3). The stakeholders involved in a
given appraisal setting were typically a relatively homogenous group
of practitioners at a similar stage of training and in silos by field.
However, other appraisers or groups with innovative characteristics
have also been engaged and warranted thematic analysis.

Rarely, appraisal included or was suggested to include laypeople,
such as patients, study participants, or the general public (theme 18).
Some groups performing appraisal were multidisciplinary and included
different types of health professionals or methodologists, including librar-
ians and those with expertise in epidemiology or biostatistics (theme 19).

For post-publication peer-review platforms, disclosure of the
identity of appraisers was a common yet controversial topic. There
were rationales advocating for and against, and examples of anony-
mous, pseudonymous, and named authorship of appraisals (theme
20). The motivating factor for this was optimizing who decides to
initiate, what and how they critique, how they express and publish
it, and how the appraisal is received by readers.

Regarding appraiser attributes, only one significant issue was
raised: individual appraiser quality and subsequent inter-appraiser
unreliability (theme 51).

Category E: Appraisal tools and methods

There are many tools for appraisal (category E), mostly to support
humans performing appraisal. Most evidence appraisal tools were
specifically developed for other purposes, including clinical practice
guideline development (theme 21), systematic review production
(themes 22 and 23), and trial-reporting checklists (theme 24). Some
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were based on frameworks for evidence-based practice (themes
25-27), which focus on trial design and interpretation evaluation to
assess validity and applicability. Several articles mentioned unspeci-
fied structured tools, including homegrown tools, or use of an
unspecified journal club approach (themes 28 and 29).

Tools were frequently referenced as potential methods for ap-
praisal or as specifically used in studies and reviews of appraisal ven-
ues, such as journal clubs. Dimensions of appraisal were not
frequently specified, but when they were, they typically focused on
evidence validity and, to a lesser degree, applicability and reporting.
No dimension focused on biological plausibility, ethics, or impor-
tance. In fact, these missing dimensions were highlighted as an im-
portant issue facing appraisal tools (theme 52). Similarly, it was
discussed that there is a need for tailored tools for specific fields,
problems, interventions, study designs, and outcomes (theme 53).

These structured, multidimensional tools were common for jour-
nal clubs. Many articles discussing settings other than journal clubs
did not describe the use of tools. Some, however, proposed or
described other approaches, including global ratings, such as simple
numerical scores that are averages of subjective numerical user rat-
ings (theme 30). Other ratings included automatically generated
ones, such as journal impact factors (theme 31) and novel computa-
tional approaches aimed at identifying fraud (theme 32).

Category F: Appraisal venues

Appraisal of evidence occurs in a wide range of venues (category F).
In-person group meetings as part of courses or journal clubs was the
most common venue in our review (theme 33). Online forums were
also common, specifically as a means for either performing a journal
club as part of evidence-based practice or performing appraisal as
part of the drive for more rigorous science (themes 34-38). Less com-
monly discussed were journal comments (theme 39) and simply re-
viewing the literature on one’s own, outside of any specific setting
(theme 40). Most unique was an institution’s professional service that
performed appraisal to answer evidentiary questions (theme 41).

Category G: Appraisal format

Regardless of the domains discussed or tools used, the appraisal pro-
cess occurred in varied formats (category G). Journal clubs and
course meetings were the most common, and were typically presen-
tations or discussions attended synchronously by all attendees
(theme 33). Many discussions were facilitated or moderated by ei-
ther the presenter or another individual (theme 42). Less commonly,
there were innovative formats, including debates (theme 43) and an

2]

approach that we call “generative-comparative,” whereby partici-
pants were prompted by the study question to propose an ideal
study design to answer the question and to which they compared the
actual study design (theme 44).

Online settings offered different approaches. Online journal
clubs were typically asynchronous discussions where participants
could comment at their convenience (theme 38). Several online plat-
forms allow for indefinite posting, thereby enabling additional ap-
praisals as information and contexts change (theme 45). Most
online platforms utilized threaded comments (themes 35 and 37) or
isolated comments (themes 34 and 36); however, online collabora-
tive editing tools were also discussed as a format (theme 46).

Category H: Appraisal process issues
Several notable issues and concerns about the appraisal process were
raised in the literature (category H). Some articles expressed concern

surrounding the possibility that appraisers, in an effort to not offend
or affect future funding or publishing decisions, might be overly pos-
itive in their conclusions (theme 47). Conversely, some authors were
concerned that appraisers, especially those in anonymous or online
settings, might be more likely to state only negative criticisms (theme
47) or be uncivil (theme 48). Another concern was that appraisal, es-
pecially in open, anonymous forums, would result in comments that
were of lower quality compared with those garnered by other ven-
ues, where appraisers might have more expertise or be more
thoughtful (theme 49). Lastly, despite the potential benefits of novel
online appraisal platforms, it was frequently mentioned that many
of these tools are actually quite underused (theme 50).

Category I: Post-appraisal publication, organization, and use
After appraisal is performed, much can occur, or not, with the infor-
mation generated (category I). Many articles discussing appraisal ei-
ther specifically highlighted that the appraisal went unrecorded
(theme 54) or did not specifically mention any recording,
publication, or use outside of any learning that the appraiser experi-
enced. Several studies did report that the appraisal content was re-
corded and locally published or stored for future local retrieval but
not widely disseminated (theme 55).

When appraisals were disseminated, they were published either
immediately online (theme 56) or within a journal (theme 57).
Indexing or global aggregation of published appraisals was occasion-
ally discussed (theme 58). Journal-based publications are automati-
cally indexed within Medline; however, there was also discussion of
indexing nonjournal published appraisals, though these discussions
were theoretical. There was limited discussion of data standards
(theme 59) and linkage to primary articles (theme 60).

There was some discussion about automatic responses to ap-
praisals that are published. This included evaluating the quality of
the appraisal (theme 61), messaging the appraisal to the authors of
the original article (theme 62), having journal editors issue any
needed corrections or retractions (theme 63), and having functional-
ity for integrating appraisals related to a specific or set of dimen-
sions (eg, research question, article author, appraiser, study design
characteristic) (theme 64).

Category J: Post-appraisal concerns
Several issues were raised regarding appraisal data after publication
(category ]). Specifically, there were concerns that the volume of ap-
praisals would worsen information overload (theme 65). Related to this
concern is managing redundant appraisals (theme 66). Additionally,
several articles highlighted the low quality of research on evidence ap-
praisal (theme 67), particularly for journal clubs, where most of the re-
search has been performed, as well as the low volume of research for
both journal club and other formats of appraisal. Even when appraisals
are documented, published, and accessible, they are underused (theme 68).
In sum, our scoping review demonstrates that evidence appraisal
is occurring in a variety of different contexts (category F), by various
stakeholders (category D), and to address a wide range of questions
(themes 1-3 and 16). This appraisal occurs with varied tools (cate-
gory E), formats (categories F and G), and approaches to dissemina-
tion (category I). Appraisal is insufficiently supported (themes 10
and 13) and researched (theme 67), lacks crucial infrastructure
(themes 58-60), and is minimally applied (theme 68).
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gaps have been provided to the best of our knowledge as a result of
performing this review and from our knowledge of relevant infor-
matics resources.

Evidence appraisal is typically driven by a specific rationale, of-
ten related to a task, an institutional or professional requirement, or
broader motivations, to ensure scientific rigor or pursue lifelong learn-
ing. Once convened, appraisal has several attributes. One attribute is
the stage of the evidence’s lifecycle. Appraisal can occur at the proto-
col stage, near the time of publication, or long after publication, when
further contextual information is available, such as new standards of
care or the identification of new adverse effects. Appraisal is also influ-
enced by appraiser characteristics, tools used, venue, and format.

Once evidence has been appraised, the data from this appraisal in-
stance can then be acquired as part of documentation or publication.
The data can conform to data standards, and its capture can be aided
by specific platforms or tools. The data can subsequently be mapped
to an ontology, be indexed, or be curated and managed in other ways
to improve data use. These processes help characterize and contextual-
ize the data, essentially rendering it as information. This information
can then be validated, integrated, and visualized, allowing for ultimate
appraisal knowledge uptake as part of use cases. These use cases may
include evidence synthesis, meta-research, scientific integrity assur-
ance, methods development, determination of potential research ques-
tions, determination of research priorities, enabling of practice and
policy decision-making, integration into education and training curric-
ula, public science communication, and patient engagement. Our
scoping review shows that this transformation from unrecorded con-
tent to actionable information and knowledge is underrealized.

Gaps and opportunities facing evidence appraisal
Research in this area is notably limited. No prior reviews of this
topic have been performed. While there is significant research re-
garding journal clubs and PPPR, it is mainly descriptive and the tri-
als were described as low quality. There are no Medical Subject
Headings terms in PubMed for this field.

Our scoping review demonstrates that evidence appraisal faces
significant challenges with data acquisition, management, organiza-
tion, quality, coverage, availability, usability, and use. Underlying
these issues is the lack of a significant organized field for evidence
appraisal, and, as such, there is only minimal work to develop
knowledge representation schemes, data standards, automatic
knowledge acquisition or synthesis tools, and a central, aggregated,
accessible, usable database for evidence appraisals. This has direct
implications for data organization and usability, and may limit up-
stream data acquisition and coverage and downstream analysis and
use. Enabling the transformation of appraisals from undocumented
content to usable knowledge will require development of knowledge
and technology tools, such as data standards, documentation tools,
repositories, ontology, annotation tools, retrieval tools, validation
systems, and integration and visualization systems.

Figure 4. Conceptual framework. This figure illustrates the architecture of evi-
dence appraisal as described or discussed in the biomedical literature and
with actual or potential informatics resources to enable key steps. Superscript
includes relevant themes or theme categories. The line style indicates whether
these elements were described to exist or not within the scoping review or to
the authors’ knowledge.

While journal clubs appear to be ubiquitous, especially for medical
trainees, they are learner-centric and lack data acquisition, limiting re-
use of the appraisal content generated during discussions. Meanwhile,
PPPR platforms, collaborative editing tools, and social media are
increasingly discussed but appear to face underuse, fragmentation, and
a lack of standardization. This discrepancy in appraisal production
and use of data acquisition tools leads to downstream data issues. But
this large volume of undocumented appraisals also reflects an opportu-
nity, as appraisal production is already occurring at scale and only re-
quires mechanisms and norms for data acquisition.

It is worth noting the rarity and absence of certain themes. There
was little discussion of researchers or post-training practitioners per-
forming journal clubs or of appraisal at academic conferences. There
was little discussion of journal commentary, its evaluation, or the access
barriers facing it. There was no discussion of developing approaches for
lay stakeholders, such as patients and study participants, to appraise evi-
dence, specifically related to study importance, ethical concerns,
patient-centered outcome selection, or applicability factors.

Most important, there was minimal discussion regarding the es-
tablishment of a closed feedback loop whereby appraisals are not
just generated by the research system, but are also utilized by it. Spe-
cifically, the research system could potentially utilize appraisal
knowledge to improve public science communication, research pri-
oritization, methods development, core outcome set determination,
research synthesis, guideline development, and meta-research.
Underlying the gap in appraisal uptake is the absence of institutions,
working groups, and research funding mechanisms related to ap-
praisal generation, processing, and dissemination.

An informatics research agenda

The key gaps facing evidence appraisal are related to increasing and
improving the generation, acquisition, organization, integration, re-
trieval, and uptake of a large volume of appraisal data, which
frequently involves complex natural language. Therefore, the evi-
dence appraisal field would be best served by intensive research by
the informatics community. Accordingly, we propose a specific re-
search agenda informed by the knowledge of gaps identified in this
review (Table 2). This agenda primarily focuses on related informatics
methodology research, with novel application to the evidence appraisal
domain. The agenda begins with enhancing appraisal data acquisition,
organization, and integration by addressing gaps identified in the the-
matic analysis and conceptual framework, particularly the lack of en-
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Table 2. An informatics research agenda

Informatics Research Opportunities Subtopics

Develop data standards
Produce new datasets

Develop data and meta-data
Capture journal club and conference appraisal data

Leverage electronic health record for data-driven appraisal
Automate appraisal

Aggregate existing datasets

Published literature (eg, journal comments, reviews, meta-research, article introductions)

Unindexed sources (eg, PPPR platforms, social media)

Develop appraisal ontology

Domain expert—driven

Annotation-derived development
Text-based concept detection

Expand tools and platforms

Researcher and practitioner engagement

Patient and research participant engagement
Retrieval tool development
Recommendation system development

Visualization tool development

Research appraisal knowledge

Methodology development

Quality assessment
Outcomes research

Enable other translational research

Study design, planning, and prioritization

Trial methods development

Novel application to nontraditional evidence sources

Meta-research

Systematic review development

Practice/policy guideline development

Provide leadership and incentives

Working group formation

Career, social, and financial incentivization for appraisal production

Cultural norms for appraisal production and uptake
Research funding
Infrastructure development

gagement tools, documentation tools, standards, aggregation, and re-
positories. This is to be accomplished via dataset aggregation, novel
data production (including automated approaches), acquisition of data
from current areas without documentation (eg, journal clubs), and de-
velopment of data standards.

Next, we propose developing and applying an ontology for ap-
praisal concepts and for data-quality and validity research. As noted
in the conceptual framework, this area is, to our knowledge, nonex-
istent. Next, we propose developing tools and platforms that enable
retrieval, recommendation, and visualization to enable appraisal
knowledge application, which, again, is minimally existent outside
of the task for which the appraisal was initially performed. Exam-
ples of potential appraisal concepts could include “trial arms lack
equipoise,” “outcomes missing key patient-centered quality of life
measure,” and “reported primary outcome is discrepant with the
primary outcome described in the protocol.”

»

This will enable the next areas of research we propose, which
also address the gap of adopting or applying appraisal knowledge:
first, primary evidence appraisal knowledge research — descriptive,
association-focused, and intervention research on appraisal informa-
tion and knowledge resources; and second, use of appraisal informa-
tion and knowledge to improve other translational research tasks via
applied research. Primary appraisal research will include studying and
developing appraisal methods, understanding relationships between
clinical research and the appraisal of clinical research, and understand-
ing relationships between appraisal data and scientific outcomes, such
as representativeness, media sensationalization of science, science integ-
rity issue detection, publication retraction, and clinical standard of care
change. Enabled translational research uses of appraisal knowledge in-
clude integration during evidence synthesis, future study planning and
prioritization, performance of meta-research, and the application of

appraisal to emerging and nontraditional sources of evidence, such as
trial results in registries and repositories, journal articles lacking peer
review, and analyses and conclusions in scientific blogging.

Lastly, sociotechnical work is an important component of our
agenda. We propose that an evidence appraisal working group con-
vene to better approach the aforementioned research, to promote
funding and incentive changes, and to change cultural norms regard-
ing the production and uptake of appraisal knowledge.

Limitations

This was a focused search that excluded synthesis tasks that might
include appraisal components, did not perform snowball sampling,
and had limited search terms due to high false positive rates. This
approach allowed for feasible research with increased efficiency, but
compromised the exhaustiveness of our results. Given our very
broad research question and preference to include scientific dis-
course from other time periods, this was considered the most opti-
mal approach. These limitations may affect references and themes
identified. However, the goal of this review was not to conduct an
exhaustive search or analysis, and was instead aimed at capturing
common and emerging themes. Thematic analysis is inherently
subjective, and other investigators may have arrived at different
themes. Though it may be subject to these biases, this review was
based on an open, iterative discourse to identify, modify, and
ascribe themes.

CONCLUSIONS

While evidence appraisal has existed in a variety of forms for de-
cades and has immense potential for enabling higher-value clinical re-
search, it faces myriad obstacles. The field is fragmented, undefined,
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and underresearched. Data from appraisal are rarely captured, orga-
nized, and transformed into usable knowledge. Appraisal knowledge
is underutilized at other steps in the translational science pipeline.
The evidence appraisal field lacks key research, infrastructure, and in-
centives. Despite these issues, discussion of appraisal is on the rise,
and novel tools and data sources are emerging. We believe our pro-
posed informatics research agenda provides a potential path forward
to solidify and realize the potential of this emerging field.
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