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Brasil. Although systematic reviews have numerous advantages, they are vulnerable to biases that can mask
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tive literature review whose search was conducted in the databases States National Library of Medicine,
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sent in the design of systematic reviews were those related to the selection and publication. Although this
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RESUMO

Embora as revisoes sistematicas tenham inlimeras vantagens, eles s@o vulneraveis a vieses que podem
mascarar 0s verdadeiros resultados do estudo e, portanto, devem ser interpretados com cautela. A pro-
posta deste artigo € revisar criticamente a literatura acerca das revisoes sistematicas de estudos observa-
cionais, enfatizando os erros que podem afetar este tipo de desenho de estudo e as possiveis estratégias
para superar esses erros. Trata-se de uma revisao integrativa da literatura. A pesquisa bibliografica foi
conduzida nas bases de dados: States National Library of Medicine, Scientific Electronic Library Online,
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INTRODUCTION

The aim of epidemiological research is to build
knowledge and obtain valid and accurate results. Deep
reflection on options and planning in all methodologic
phases are required when conducting epidemiological
studies. To maintain the necessary methodological
rigor, definition of the study project is a crucial step.
Systematic review design has gained popularity in the
public health sector, however, as any study design, this
is susceptible to certain biases that must be rigorously
planned and/or accounted for by researchers.

Literature on a specific subject is used as a
source of data in a systematic review. This type
of investigation provides a synthesis of evidences
related to a specific intervention strategy, through
the use of explicit and systematized search methods,
critical analysis and summary of the selected infor-
mation. Systematic reviews are particularly useful for
integrating information from a study group to answer
a broader research question than is possible from an
individual study, which may present conflicting and/or
overlapping results, as well as identify issues in need
of evidence, assisting in future research'. By combining
the evidence from several studies, it is important to
consider the risk of bias in each study. If study methods
are not adequate??, results from observational studies
may be biased.

Complete systematic reviews are time consuming,
often lasting up to three years and require two
reviewers to evaluate each article to reduce the number
of errors. One study estimated that 80% of risk assess-
ments of biases took between 10 and 60 minutes to
be conducted*s. In addition, risk judgments of biases
are sometimes imperfect. Studies have shown that
reviewers often report different levels of the risk of bias
for the same studies*®'%. This can happen, for instance,
if a reviewer misses “key” phrases throughout the text'.

Among the advantages of making a systematic
review are the likelihood of assessing the consistency
and generalization of results among populations
or groups, as well as specificities and variations of
treatment protocols and production of subsidies for the
formulation' of health policy.

There is no consistency in the words used to
describe systematic reviews, considering that some
include a statistical synthesis of the results of the
studies and others do not. Authors point out that
systematic reviews with meta-analysis are different from
other reviews due to their meta-analytic component'.
Meta-analysis is a literature review study in which the
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results of several independent studies are grouped
and synthesized by means of statistical procedures
(analysis of the analysis), in order to produce a single
estimate or index that characterizes the effect of a given
predictor/intervention?13,

Systematic reviews have historically been developed
to systematize the findings of intervention studies and,
more recently, have been applied to observational
studies, which are applicable in many cases related to
human health where these designs are the most appro-
priate ones. However, in choosing a study design,
both risks and benefits must be considered. Although
systematic reviews have many advantages, they are
also more susceptible to certain types of biases,
especially in reviews of observational studies.

The aim of this study was to review the literature
to critically evaluate the factors that affect this type of
study design, as well as possible methods to overcome
or minimize these distortions to help the researchers
who choose this type of epidemiological study design.

METHODS

To achieve the proposed goal, bibliographic
research was conducted at the States National Library
of Medicine (PubMed), Scientific Electronic Library
Online (SciELO), and Google Scholar. For the search
in databases the descriptors used were: review,
systematic review, bias (epidemiology) and observa-
tional studies as topic. Books and documents relevant
to the topic were also consulted. These were included
because it is believed that books and other documents
are important and current production of knowledge on
the subject in focus.

Criteria for inclusion were: complete publications
available online, in Portuguese, English and Spanish,
which addressed bias analyzes in systematic reviews
and without a limit of publication date. Criteria for
exclusion were: duplicate publications and/or strictly
focused on randomized clinical trials. Data collection
was carried out between June 2016 and June 2017.
All the works analyzed were quoted together with
their respective authors, thus respecting the ethical
principles in research.

LITERATURE REVIEW

The field of epidemiology has sought to understand
the factors that can interfere in testing hypotheses,
including errors that may mask the actual results of
a study. Before presenting commonly found errors



in systematic reviews, it is necessary to have a basic
understanding of the concepts and types of errors
known as random and systematic errors.

A random error occurs when the value measured in
the sample diverges, randomly, from the actual value of
the population. Random error may occur in any study
design, and is not specific to review studies. Random
error can be reduced using a larger sample, and this
type of error can be estimated through statistical tests.
The second type of error, known as systematic error
or bias, is defined as any process, at any stage of the
research, in which the result is distorted using incorrect
methodology during the course of the investigation.

Bias includes any and all distortions during the
investigation process, which can occur in any type
of design. However, there are certain types of bias to
which systematic reviews are susceptible to. The types
of bias can be classified in the following categories:
selection bias, information bias, and confounding bias.
These will be explored in this paper in the context of
the systematic review of observational studies along
with the possible strategies that researchers can use to
overcome them.

A systematic review consists of primary studies,
published and unpublished, meeting the criteria
of inclusion and exclusion determined a priori
and must be representative of all the results of the
primary studies available at the time the review was
conducted. However, if only published studies with
language restriction (e.g., English) are used from
certain electronic databases, as is the case with many
published reviews, a large number of eligible studies
may be missed, resulting in a substantial bias on
selection™.

An inadequate or non-comprehensive search
strategy that includes only full-text publications are other
common errors that may reduce the representativeness
of identified or included studies. Comprehensive
research should include “grey literature”'®. Grey liter-
ature may include search in annals of scientific events
pertinent to the researched topic, search in bases of
international theses and dissertations, OAlster, Google,
openDOAR, OpenGrey, among others.

On the other hand, self-selection bias may arise
when researchers choose not to publish some of their
primary studies for various reasons, null, unexpected,
or unexplained findings. In addition, journal editors and
reviewers are more likely to accept studies with statisti-
cally significant results, especially if this happens even
when the size of the sample is relatively small'.
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The data selected to compose the meta-analysis
may be influenced by publication bias. Publication
bias is understood as the tendency to publish results
that are systematically different from reality. Failure to
publish results may be due to the decision of the author
or funder of the study, who does not submit for publi-
cation unfavorable findings, or from editors of scien-
tific journals, who may not be interested in disclosing
negative (with no statistical relevance) findings'®.

In systematic reviews, the presence of this bias
can be identified through funnel chart and statistical
tests2. The use of these techniques is recommended for
meta-analysis with ten or more studies and is based on
estimation and precision questions. Inaccurate studies,
usually performed with small samples, by chance, can
find positive or negative results (statistically significant
or not). They would be distributed symmetrically in
the widest part of the funnel. Higher precision studies,
generally smaller in number, would be closer to the real
value and located in the narrower part of the funnel. It
is also possible to estimate the presence of this bias in
the bases of study registries while searching for those
studies not published'®.

Often, authors of systematic reviews mention
contacting authors and researchers in the related field
to obtain information on studies that were not published
or were not included in the databases used in the
research. However, the response rate and other details
related to these questions are rarely reported. The low
response rate to such queries may also increase the
bias of self selection™.

At present, the use of tools such as Researchgate
has contributed to contact researchers around the
world, so that in our experience, the attempts of contact
with research groups and researchers have been
more effective in the search of published data and
more details on articles that we seek to include in the
systematic reviews we conducted.

The process of retrieving studies information
for inclusion in systematic reviews is usually more
problematic than in case series, such as data to be
collected or extracted from primary studies, as they are
more prone to misclassification than demographic and
clinical information of patients in case series. Exposure/
intervention, results and potential confounding factors
cannot be defined or categorized in the same way in all
primary studies, and errors in classification can result of
their recategorization with the objective of grouping the
findings™.
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In systematic review data extraction process it is
common, in order to minimize such errors, to have two
reviewers independently gathering information from
primary studies, and resolving disagreements with
a third reviewer or by consensus. In addition, since a
systematic review of observational studies uses infor-
mation presented in primary studies, any measure
taken or errors reported in later studies may invalidate
the findings of the review. In addition, assessing the
quality of primary studies to be included in a systematic
review is of the utmost importance. Only studies
with reasonably valid association results should be
included'"20.

It is essential to ensure that the studies included
in the systematic review have comparable method-
ological quality and the necessary information to allow
the identification of selection, gauging and confounding
biases were avoided. In addition, the basic data to
identify whether the populations surveyed in the studies
are comparable is also critical.

Confounding is not a usual bias for qualitative
systematic reviews, as group comparisons in primary
studies should be very similar in terms of prognostic
factors?'. The adoption of stricter inclusion/exclusion
criteria to improve homogeneity among primary studies
may help, but at the expense of external generalization
and applicability. The issue of non-comparability is
further complicated by meta-analysis that include
observational studies or non-randomized trials in which
adjusted confounding factors may be very different
in terms of numbers, definitions and categorizations,
in different primary studies. A narrative synthesis with
deep critical evaluations of individual primary studies
may be more informative'.

CONCLUSION

Systematic reviews are studies that like any other
design have advantages and disadvantages. The
present manuscript discusses the main disadvan-
tages reported in the literature and the main biases
that commonly occur in this type of design. It should
be noted that the most widely recognized biases in
systematic reviews of observational studies are those
related to selection and publication bias. Although the
design of this study has the possibility of errors, there
are strategies that can be used in planning the study,
as well as during and even after its execution to ensure
scientific rigor, especially since systematic reviews
have a recognized scientific importance.
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