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In a recent editorial, Eva discussed the “limits of systematicity” (Eva 2008). His comments
highlight a number of legitimate concerns regarding the validity and usefulness of sys-
tematic reviews. He notes that bias—“systematic error introduced into sampling or testing
by selecting or encouraging one outcome or answer over others” (Merriam-Webster)—is
unavoidable. Given this, he posits that we ought to embrace our biases, avoid the pretence
of systematicity altogether, and focus instead on nonsystematic syntheses. While I do not
disagree with his critique, I believe his solution to the problem swings the pendulum
further than needed. In this article, I will argue that both systematic and nonsystematic
reviews play vital and complementary roles in advancing the art and science of medical
education.

The limits of systematicity

The purpose of a systematic review is to identify and summarize all research germane to a
focused research question using methods that limit bias and random error (Cook et al.
1997). A systematic review begins with a clear statement of a focused question, followed
by a comprehensive literature search to identify potentially relevant articles, application of
predefined criteria to exclude irrelevant articles, abstraction of key information, and
summarization of that information in a succinct and easily understood format. Some
systematic reviews include a meta-analysis that statistically combines the quantitative
results of many studies into a single average (pooled) estimate of effect. However, not all
systematic reviews attempt meta-analyses. Indeed, if studies vary widely then pooling of
results is inappropriate, and a narrative review of the systematically identified evidence is
conducted.

While every attempt is made to minimize bias in a rigorous systematic review, bias is,
as Eva notes, unavoidable. First, each included study will be biased (i.e., favor one
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intervention over the other) to some degree. A recent study demonstrated that if these
biases are not randomly distributed among the included studies (as is often the case) then a
meta-analytic pooled estimate will reflect this bias and thus will be inaccurate (Colliver
et al. 2008). Furthermore, such pooling glosses over important differences between studies
in the participants, interventions, and outcomes. While this won’t necessarily introduce
bias, such differences certainly affect the conclusions that can be drawn. Second, studies
that report statistically significant results or results that favor accepted practices are often
easier to publish than studies with results that are not statistically significant or that are
unexpected. When this occurs published studies reflect an inaccurate (biased) perspective
(Montori et al. 2000). A good systematic review researcher will attempt to identify such
limitations, and account for or acknowledge them.

In addition to the biases inherent in the literature, reviewers cannot avoid introducing
their own biases. These preconceived notions may manifest in the criteria established for
review, the manner in which such criteria are applied, the data selected for abstraction, the
abstraction process itself, and the presentation and discussion of results. It is these limi-
tations that prompted Eva (2008) to “place less emphasis on the ‘systematic’ and more
emphasis on the ‘narrative’ [review].”

The merits of systematicity

While these concerns regarding the presence of bias in systematic reviews are correct, such
reviews nonetheless serve many useful purposes. If nothing else, systematic reviews
provide a comprehensive (within the limitations noted above) list of articles relevant to the
focused research question. Such lists—even without the accompanying synthesis (narrative
or otherwise)—can be of great benefit to other researchers in the field and to educators
seeking information on the topic. Such reviews also highlight gaps in the evidence, noting
for example that nearly all studies in a given field have focused on medical students, or
used widely divergent interventions, or employed weak research designs. Future
researchers can use such information to focus their own research efforts to address these
gaps.

More importantly, however, there are many instances in which systematicity—even
with all its flaws—is better than the alternative. While systematic reviews are susceptible
to bias in study selection, this effect is compounded (sometimes egregiously so) in non-
systematic reviews. The ultimate intent of science is to inform practice. The translation of
original research to practical recommendations typically requires a review and synthesis of
evidence. However, if an author focuses on studies already in his or her file cabinet he or
she may inadvertently miss important studies showing contrary results that might mitigate
the recommendation, or supportive studies that might strengthen it. Systematic reviews,
despite their flaws, lessen (even if not eliminating) the potential for such error.

A balanced approach

Nonsystematic, critical syntheses of the sort Eva proposes are not without their own merit.
Thoughtful reflection upon a theme, drawing upon research, frameworks, and philosophy
both within one’s field and from other fields, can yield insights that a systematic review
could never achieve. Indeed, the very rules that enhance the systematic review’s rigor blind
the researcher to ideas outside the scope of the focused question and resultant search
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strategy. A systematic review focused on original research on professionalism involving
medical students will, by definition, exclude studies involving residents, relevant writings
without empiric data, and evidence from outside the medical profession. Such focus is
clearly both a strength and a liability.

Examples of nonsystematic, critical syntheses abound in medical education. These
articles, often provocative and occasionally paradigm-shifting, have broadened our hori-
zons and changed the way we look at clinical performance assessment (Williams et al.
2003), self-assessment (Eva and Regehr 2005), clinical reasoning (Eva et al. 1998; Nor-
man and Schmidt 1992), and research in computer-assisted instruction (Cook 2005) to
name a few.

Clearly, both systematic and nonsystematic approaches have merit.

This polarization reminds me of the either-or debate regarding the merits of quantitative
and qualitative research paradigms. Most researchers now realize that each approach has
advantages and disadvantages, and that they answer different questions and thereby
complement each other (Ercikan and Roth 2006).

Taking this analogy further, there are many similarities between the quantitative
research paradigm and the systematic review, and likewise many parallels between the
qualitative tradition and the nonsystematic, critical synthesis (see Table 1).

Both quantitative research and systematic reviews prefer large samples (of subjects or
research studies) and emphasize systematic sampling according to a prespecified algo-
rithm, numerical data, and detachment of the researcher from the analysis. Homogeneity is
desirable—in the population studied, the interventions (if any), the outcome measure, and
(for reviews) the study designs. Differences between individual subjects/studies are viewed
as error to be ignored if possible while averaging results to find a best estimate of effect.

In contrast, both qualitative research and nonsystematic reviews emphasize purposive,
iterative sampling (of participants, research studies, and other data sources) that shapes and
is shaped by the emerging insights. Differences between subjects/studies are seen, not as
error, but as important inconsistencies that merit explanation, requiring additional data
collection and often yielding novel insights. Rather than emphasizing large samples these
approaches contrast information from multiple sources (triangulation), often including
evidence that does not involve medical education learners. In both cases, results are pre-
sented as a rich narrative full of insights and often a critique of the status quo.

Each pair of approaches also shares a common purpose. Systematic reviews and
quantitative research seek to summarize large amounts of data, typically to evaluate
a priori hypotheses. Nonsystematic reviews and qualitative research, on the other hand,
seek to produce novel insights and tend to be hypothesis-generating.

Perhaps, then, we ought not encourage one review approach over another. Rather, it
seems that potential authors should clarify their purpose and then select the design most
appropriate to meet that need. Perhaps too, as with original research, mixed methods—
combining the best of both approaches—will be appropriate in many cases.

Standards for rigor in systematic reviews and meta-analyses are well-codified (Moher
et al. 1999; Stroup et al. 2000). However, I am not aware of similar standards for non-
systematic reviews. Fortunately, standards for qualitative research have been developed to
facilitate rigorous, defensible, trustworthy results (Coté and Turgeon 2005; Devers 1999;
Elliott et al. 1999; Malterud 2001). Attention to principles of qualitative research such as
clarification of the question or purpose, reflexivity (identifying researcher assumptions and
perspectives), collaboration with other researchers, purposeful sampling of diverse data
sources, and inductive critical analysis including examples, counterexamples (i.e., evi-
dence that does not fit with the rest), triangulation of evidence, and a conscious effort to
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Table 1 Parallels between systematic/nonsystematic reviews and quantitative/qualitative original research

Systematic reviews and quantitative Nonsystematic reviews and qualitative
original research original research
Purpose Summarize large amounts of data, Generate novel insights, hypothesis
hypothesis confirming generating
Archetypical study Meta-analysis (review), randomized trial Insightful synthesis (review), inductive
design (original) thematic analysis (original)
Data selection Comprehensive, systematic Purposeful, selective
Data inclusion Similar (homogenous) population, Perceived relevance to question;
criteria intervention, and outcome measure for  intentionally seeks and highlights
all data sources dissimilar sources
Data analysis Quantitative (tests of inference or meta- Qualitative (narrative)
analysis)
Results presented ~ Single number or series of numbers Rich, critical, insightful narrative
as ...
Attribution of Differences are error (heterogeneity) Differences suggest novel insights
disparities
between data
sources
Validity derived Sufficient numbers of similar data Triangulation (concordant findings from
from ... sources, absence of bias in data multiple sources)
sources
Threats to validity Systematic error (bias) in sampling, Researcher bias in analysis, failure to
excessively dissimilar data sources triangulate or sample to saturation
(heterogeneity)
Role of researcher Impartial, detached Immersed, interactive
Useful when ... Focused question, tentative answer has  Question not amenable to quantitative
been identified (hypothesis), and methods, emerging field without clear
sufficiently numerous and hypotheses, or insufficient data sources
homogenous data sources are available for hypothesis-confirming
available research

In all of the above, think of the “data source” as an individual research participant for original research
(although non-human sources could be envisioned as well), and as an original research study for a review

consider alternate perspectives may likewise facilitate rigorous nonsystematic reviews.
Ultimately, a nonsystematic review will be judged by the degree to which it “identifies
knowledge that is well established, highlights gaps in understanding, and provides some
guidance regarding what remains to be understood” (Eva 2008).

Acknowledging bias and embracing diversity

In summary, both nonsystematic reviews and systematic reviews serve important roles.
The former integrate research from diverse fields and identify new insights, while the latter
summarize research on focused topics and highlight strengths and weaknesses in existing
bodies of evidence. Both approaches are susceptible to bias that can be reduced but never
eliminated. Rather than embracing such bias, perhaps a more appropriate response is to
acknowledge these biases and encourage readers to interpret findings in that context.
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Authors conducting systematic and nonsystematic reviews on a similar topic are likely
to arrive at different conclusions, and thus both approaches can stimulate creative debate.
If the factors that lead authors to interpret research differently are labeled bias then I agree
that this should be embraced, since creative debates tend to sharpen thinking and stimulate
the search for additional evidence. However, perhaps the reflective, rational, and inten-
tional cognitive processes that drive divergent interpretations merit a less disparaging label.
It is this diversity, and not the bias per se, that warrants embracing.
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