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ystematic reviews are one of the most powerful tools for translating research into clinical
practice. When appropriately conducted, they serve one of the main principles of science: the
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S idea that science is a cumulative and reproducible process.1,2 Another principle is that sci-
ence should be evidence based with a contemporary goal that health claims should be based on
systematic reviews that summarize the best available evidence.3,4 This is why systematic reviews are
essential for determining the current state of the evidence, informing clinical practice guidelines
and policies, and facilitating the identification of gaps in knowledge and are described among the
most cited type of research in the literature.5,6 However, systematic reviews range in quality, and
adherence to guidelines for systematic reviews and proper evolution of these guidelines are essential
for reproducible and evidentiary findings.

When clinicians critically appraise a systematic review to inform practice, 1 key aspect is to
determine the extent to which the review explicitly addresses a focused or relevant clinical ques-
tion.7,8 By focused or relevant, we mean a review question that gathers evidence from primary
studies in a way that, when pooled or summarized together, would present an estimate of a treatment
effect that makes sense from a clinical perspective. In other words, clinicians need to evaluate
whether “across the range of patients, interventions or exposures, and outcomes, it is plausible that
the intervention will have a similar effect.”8 In many cases, important differences in any of these
components of the review question are responsible for the presence of heterogeneity (that is,
included studies that provide different results) in meta-analysis. Unexplained heterogeneity reduces
our confidence in the certainty of the evidence.9 In addition, when assessing applicability (that is,
generalizability or external validity) of systematic review findings to patient care, users of systematic
reviews need to determine the extent to which the characteristics of the participants or population
in the review and, by extension, those in the primary studies were similar to the patients they see in
their practice.6

In an effort to ensure transparency and to guarantee that key information is provided to readers to
evaluate the aspects described in the paragraph above, the scientific community has developed
reporting standards. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement for systematic reviews in its item 6, “types of participants,”10 and the
Consolidated Standards of Reporting Trials (CONSORT) statement for randomized controlled
trials in its item 4a, “eligibility criteria for participants,” and item 21, “generalisability (external
validity, applicability) of the trial findings,”11 request that researchers explicitly present participants’
selection criteria and discuss their implications. However, little attention has been given to the
impact of inaccurate or incomplete inclusion and exclusion criteria, particularly, diagnostic criteria
and potential prognostic factors, as well as a consistent case definition and outcome criteria.

We gain insight into this problem when evaluating even common oral diseases, such as peri-
odontitis. For example, Manau and colleagues12 and Bueno and colleagues13 suggest that using
different case definitions for periodontitis can result in substantial differences in the reported
prevalence and outcomes. Moreover, the application of different oral assessment measures and the
absence of a standard case definition for periodontal disease have complicated the interpretation of
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results of systematic reviews that have investigated the association between periodontal disease and
comorbid conditions.14 As noted by Preshaw,15 the multiplicity of case definitions used to assign a
diagnosis (of periodontitis) “greatly compromises our ability to draw meaningful conclusions from a
body of published research.”15

The problem is again observed when systematic reviews that have investigated implant failure are
analyzed. Systematic reviews that studied the association of smoking and dental implant failure have
poorly described or omitted a consistent definition of smoking with respect to type, quantity, and
duration of use, as well as requiring consistent criteria for implant failure.16-19 In these reviews,
criteria used to adjudicate implant failure ranged from complete loss of the implant, to loss of the
implant with radiographic evidence of bone loss, to having persistent pain associated with the
implant. These varying criteria contribute to diverse reasons for implant failure, including factors
related to anatomic placement, previous pain or inflammation at the implant site, referred pain, or
an underlying medical condition, which are factors completely unrelated to smoking, usually not
accounted for or simply disregarded in the analysis.

Another example is found in the ongoing work by Group V of the World Workshop on Oral
Medicine VII. This group is conducting a systematic review that is focused on the definition and
diagnostic criteria used in randomized controlled trials on burning mouth syndrome. Among the 36
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studies in their analyses, most failed to report using
appropriate selection criteria and tests to rule out
hyposalivation, anemia, diabetes, candidiasis, medi-
cations, parafunctional habits, and oral mucosal dis-
ease.20-55 Many of these primary studies also failed to
state the number of patients screened who were
excluded for these specific conditions. Accordingly,
the possibility of inclusion of participants in these
primary studies who do not or may not have the dis-
ease of interest cannot be discarded, which threatens
the credibility of the reported outcomes.

This issue has contrasting implications. If study re-
searchers use strict criteria to define or diagnose a
condition, this could result in a highly homogeneous
sample of patients, but it may result in excluding
relevant data. In contrast, use of less strict or inexact
diagnostic criteria may include patients who poten-
tially do not have the disease, are misclassified, or are
heterogeneous. In these circumstances, evidence that
seems relevant may not be. This issue becomes even
more problematic when reviewers combine pop-
ulations from studies with both strict and loose criteria into 1 meta-analysis. In this situation,
clinicians would need to be presented with sensitivity analysis to test the robustness of the results
that compares studies that applied more and less strict inclusion criteria.56 Accordingly, we sum-
marize several key questions to be considered when critically appraising the type of participants in
primary studies and systematic reviews (Box).

A 2-fold solution is required for this problem. First, from a primary study perspective, researchers
need to not only describe in detail the selection criteria applied and participants’ characteristics but
also need to provide an accurate description of the diagnostic means to determine patients’ con-
ditions and explicit case definitions. Here, requiring an ontology (a structured vocabulary created by
experts) could provide for better consistency in using primary data.57 Second, in an effort to
minimize the possibility of introducing undesirable heterogeneity, systematic reviewers should
carefully collect information from studies about the conditions, case definitions, and diagnostic
strategies used at the moment of enrollment and consider these elements when attempting to
conduct meta-analyses.

The same rigor expected from the diagnostic process in clinical practice should be seen in
primary studies. Users of systematic reviews and primary studies should have all the necessary in-
formation to determine to what extent the patients in those study designs are similar enough to the
patients they regularly see in practice. Reporting findings when there is limited, contrasting, or no
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Box. Key factors when appraising participants’ selection criteria in primary and
secondary research

n What are the key and demographic characteristics of the participants or population in the study?
n Did the researchers exclude potential participants or populations and were acceptable methods or tests
used as a basis for the exclusion?

n If the participants or population is affected by a condition or disease, how is the condition or disease
defined by the researchers (case definition)?

n What are the diagnostic criteria presented by the researchers to establish the condition or the disease in
the participants or population at the time of enrollment?

n Who was responsible for making the diagnosis and were acceptable methodical assessments used to make
the diagnosis?

n What is the setting in which the participant or population enrollment occurred?
n How likely is it that a diagnostic misclassification of participants or population could have occurred, given
the diagnostic process used by the researcher?
information on case definitions, conditions, and diagnostic strategies seriously affects the ability to
evaluate the generalizability of the evidence and affects the credibility of the research findings.

We hope that this communication leads to efforts to properly address the stringency of these
criteria (Box) so less evidence from primary studies, systematic reviews, and meta-analysis would be
unnecessarily disregarded because of uncertain selection criteria and case definitions, thus reducing
waste in research and increasing its clinical value. n
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