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Appraising Systematic Reviews

The series Changing Practice has been
designed to support health professionals
wishing to implement evidence based
practice and to complement the Joanna
Briggs Institutee series Best Practice.

What Are Systematic
Reviews?

The volume of health care literature has
increased dramatically over recent
decades, and as a result of this, health
professionals are no longer able to keep
up with all publications on their area of
practice. In addition to this large volume,
clinicians often have to deal with contra-
dictory research results. This has created
difficulties in ensuring that clinical practice
is based on reliable sources of research.

This situation has created the need for
accurate accounts of past research.
Systematic reviews have emerged to fulfil
this need by providing comprehensive and
unbiased summaries of the research on a
single topic. These reviews bring together
large numbers of individual studies in a
single document. As part of the systematic
review process, this research is subject to
a critical appraisal. Even when the
research evidence is limited or non-
existent, these reviews summarise current
best evidence on the topic. These reviews
not only provide the best evidence for
clinical decision making, they can also
help determine future research needs.

This Sheet Covers the
Following Concepts:

* What Are Systematic Reviews?

* Quality of Systematic Reviews

* Appraising a Systematic Review

+ Components of Critical Appraisal Tools
* Review Question

« Searching for the Research

* Inclusion Criteria

+ Critical Appraisal of Studies

« Data Synthesis

« Similarity of Studies

* Reporting and Recommendations

« Critical Appraisal of a Systematic Review

Table 1- Levels of Evidence

All studies were categorised according
to the strength of the evidence based
on the following classification system'.

Level | - Evidence obtained from a
systematic review of all relevant
randomised controlled trials.

Level Il - Evidence obtained from at
least one properly designed
randomised controlled trial.

Level lll.1 - Evidence obtained from
well designed controlled trials without
randomisation.

Level lll.2 - Evidence obtained from
well designed cohort or case control
analytic studies preferably from more
than one centre or research group.

Level lll.3 - Evidence obtained from
multiple time series with or without
the intervention. Dramatic results in
uncontrolled experiments.

Level IV - Opinion of respected
authorities, based on clinical
experience, descriptive studies, or
reports of expert committees.

Quality of Systematic Reviews

As a systematic review is a scientific exercise, and will influence health care decisions, it
should have the same rigour that is expected of all research. The quality of a review, and
so it's worth, depends on the extent to which scientific review methods were used to
minimise the risk of error and bias. It is the use of these explicit and rigorous methods that
distinguish systematic reviews from the traditional reviews of the literature.

However, because the quality of published reviews vary considerably, it is necessary to
appraise their quality, as is done for any research study before the results are implement-
ed into clinical practice. Much has been written on how best to appraise systematic
reviews, and while there is some variation on how this is achieved, most agree on key
components of the critical appraisal. Table One summarises the most common questions

asked when appraising these reviews.
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Appraising a Systematic Review

Systematic reviews should be conducted with the same rigour as any research endeavour. Like primary research, these
reviews follow a predetermined plan which should be clearly documented. This documentation of the methods used, means
systematic reviews can be replicated by other reviewers. It also allows the review methods used to be subject to appraisal.
The key components of the review process are:

+ formulation of a review question(s)

+ conducting a comprehensive search of the literature
+ assessing studies for inclusion in the review

+ critically appraising studies

+ synthesising the findings from individual studies

* reporting results and recommendations

Table 1: Components of Critical Appraisal Tools

Based on published systematic review checklists, the following are the most common questions addressed during the critical
appraising of a review 2~

Focus Specific Questions

Question Is the specific purpose of the review stated?
Is the review question clearly and explicitly stated?

Literature Search Were comprehensive search methods used to locate studies?
Was a thorough search done of appropriate databases and
were other potentially important sources explored?

Study Selection How were studies selected?
Are the inclusion criteria reported?

Critical Appraisal Was the validity of included studies assessed?
Was the validity of studies assessed appropriately?
Are the validity criteria reported?

Similarity of Groups and Treatments Are treatments similar enough to combine?
Were reasons for any differences between individual studies explored?

Data Synthesis Were findings from individual studies combined appropriately?
Are the methods used to combine studies reported?

Methods Documented Are review methods clearly reported?

Summary of Findings Is a summary of findings provided?
Are specific directives for new research proposed?
Were the conclusions supported by the reported data?
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Review Question

Systematic reviews should address clearly defined questions. A focused question provides the review with direction, in that
specific answers to these questions are sought from the available literature. Usually the review questions address the popula-
tion of interest and condition, the intervention, a comparison or control, and finally the outcome measure that is to be used to
determine effectiveness. These components of the question determine what type of studies will be required to provide the appro-
priate answers. For example, the review may be only interested in studies that included elderly people, or people with oral
mucositis as a result of chemotherapy treatment.

However for some topics, such as cutting edge developments, interventions with only limited research, or conceptually broad
issues, the review may aim to summarise all available evidence. These reviews may involve more than one intervention, may
involve all types of people and may utilise a range of outcome measures to evaluate effectiveness. These broader reviews
commonly aim to summarise all current knowledge on the topic and so provide important information on future research needs.

Regardless of the scope of the review, all should have a clearly documented focus, and this is best achieved through a review
question. From this perspective, the first component of a critical appraisal of a systematic review would involve asking:

+ Is the review question clearly and explicitly stated?

Searching for the Research

A crucial part of any systematic review is the location of research addressing the topic of interest. The term “systematic” is
used to emphasise the systematic approach to literature searching. The primary objective of the search is to locate as much
of the completed research on the topic as possible, and to help this process, a search strategy is developed. Like all steps in
the review process, the search strategy should be documented in sufficient detail to allow others to critique it's quality.

Systematic review searches usually include electronic databases such as MEDLINE, CINAHL, Psyclit, Embase, Cochrane
Library and Current Contents. In addition to this, other more specialised databases may also be searched depending on the
review topic. The bibliographies and reference lists of all retrieved articles are searched to increase the likelihood of identifying
all relevant studies. Key people and professional organisations may also be contacted to identify missed papers, unpublished
or in-progress research.

Questions to be asked when appraising the search strategy of a systematic review include:
+  Were comprehensive search methods used to locate studies?

+ Was a thorough search done of appropriate databases, and were other potentially important sources explored?

Inclusion Criteria

The inclusion criteria operationalises the review question, putting it into a practical format. This inclusion criteria is used to decide
which studies should be included in the review and which ones should not. As it is developed and documented prior to the com-
mencement of the review, it helps reduce the risk bias introduced by the investigator during the selection process. Selection of
studies for review is therefore based on the population, intervention, outcomes and research method, rather than on the results
of the studies.

As with primary research, there are boundaries to a review and while the question defines the area of interest, it is the inclusion
criteria that explicitly documents the focus, nature and limits of the review. This criteria describes the population of interest, the
intervention and a comparison or control, and the outcome measure. In addition to this, the inclusion criteria states the research
design that the review aims to summarise, for example randomised controlled trials (RCT). This criteria is used to determine if
the population, intervention and outcome measures of a study are consistent with the focus of the systematic review.

The main question to ask when appraising the inclusion criteria of a systematic review is:

* How were studies selected?
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Critical Appraisal of Studies

An important part of the systematic review
process is the assessment of the validity of all
identified studies. The rationale for this assess-
ment is that by excluding lesser quality studies
the risk of error and bias in the findings of the
review will be lessened. Assessing the validity of
research means determining whether the
methods used during the study can be trusted to
provide a genuine, accurate account of the inter-
vention being evaluated. The appraisal does not
address writing style or presentation, but rather
it focuses on the details of the research design.
For RCT, critical appraisal focuses on the four
general types of systematic error, which are
selection bias, performance bias, attrition bias
and detection bias.

Selection Bias:

relates to what method was used to randomise
subjects and blinding or concealment of the
group to which participants are allocated, until
treatment was allocated. The use of
randomisation and blinding means this part of
the study is free from any influence of people
involved in the process.

Performance Bias:

refers to differences in the care provided to
study groups other than the intervention being
evaluated, and is prevented by blinding, or
concealment of the group to which participants
are allocated throughout the study period.

Attrition Bias:

refers to differences between treatment groups
in terms of the number of subjects who drop
out or are lost from study, as these losses have
the potential to bias the results.

Detection Bias:

refers to differences in the assessment of
outcomes, and is prevented by blinding
assessors to which groups participants have
been allocated.

The appraisal of the systematic review is very
similar to the critical appraisal that is undertaken
during the conduct of the review to assess the
methodological quality studies.

Questions to be asked when appraising how the
reviewers evaluated the methodological quality
of studies include:

+ Was the validity of studies assessed
appropriately?

Data Synthesis

The objective of a systematic review is to
summarise the results from different studies to
obtain an overall evaluation of the effectiveness
of an intervention or treatment. Depending on
the type of data and quality of studies, this is
achieved by meta-analysis. Meta-analysis is
the statistical analysis of the results from two or
more individual studies. Meta-analysis provides
a framework for a systematic review, in that
similar measures from comparable studies are
listed systematically, and when possible, the
measures of the effect of an intervention are
combined. Synthesis of results from different
studies is achieved by converting individual
results to a common scale or measure then
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applying standard statistical analysis proce-
dures. Meta-analysis is useful when many
studies address the same issue, as it provides
the means by which to combine the results. It is
also useful when studies are too small and so
lack the power to detect treatment effects, as
combining studies increases the sample size
and therefore the power.

Questions to be asked when appraising how
the results of individual studies were synthe-

sised during the systematic review include:
* How were the studies combined?

+  Were findings combined appropriately?



Similarity of Studies

Meta-analysis is not used when studies are different in terms of their population, intervention or how
outcomes were measured. When treatments evaluated in the individual studies are different,
combining these results to obtain an average of the treatment effect will be meaningless. Similarly,
there is little point in combining studies if they measured different outcomes or used different pop-
ulations. Finally, when the findings of individual studies differ significantly they should not be
combined in a meta-analysis. This is because combining widely differing results to produce an
average effect would fail to represent the great variation in the outcomes.Questions to be asked
when assesing whether the individual studies included in the systematic review were similar enough
to justify combining their results in a meta-analysis include:

+  Were the populations of the different studies similar?
+ Was the same intervention evaluated by the individual studies?

+  Were the same outcomes used to determine the effectiveness of the intervention being
evaluated?

+  Were reasons for differences between studies explored?

Reporting and Recommendations

As systematic reviews are viewed as scientific endeavours, the methods used during the review
should be reported in sufficient detail to allow replication of the review and critical appraisal of
the processes employed. The normal conventions used in reporting the findings of any research
activity also apply to systematic reviews. Areas that should be included in this description are the
review question, the inclusion criteria, search strategy, methods used to synthesise individual
studies, and information about identified studies.

Questions to be asked when appraising the reporting of the systematic review method include:
+ Are review methods clearly documented?
+ Is the review question clearly and explicitly stated?
+ Was the search strategy reported?
+ Was the inclusion criteria reported?
+ Was the criteria for appraising studies reported?
+  Were the methods used to combine studies reported?

The conclusions, recommendations and implications for research and clinical practice should be
based on the findings of the review. Questions to be asked when appraising the findings and rec-
ommendations of a systematic review include:

+ Is a summary of findings provided?
+ Are specific directives for new research proposed?

+ Were the recommendations supported by the reported data?

THE JoaNNA BRIGGS INSTITUTE
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