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ABSTRACT. Brown PA, Harniss MK, Schomer KG, Fein-
berg M, Cullen NK, Johnson KL. Conducting systematic evi-
dence reviews: core concepts and lessons learned. Arch Phys
Med Rehabil 2012;93(8 Suppl 2):S177-84.

A systematic review (SR) is an essential component of
evidence-based practice, because it synthesizes information on
a particular topic that is necessary to inform health-related
decision making. The purpose of this article is to document the
process of producing a high-quality SR within the field of
rehabilitation in contrast to other fields (eg, pharmaceutic re-
search). We describe the notable methodologic challenges to
producing high-quality SRs for rehabilitation researchers.
Broadly, we outline how the quality of SRs is evaluated and
suggest mechanisms for researchers to address potential pit-
falls. Because meaningful SRs can and should be conducted in
this field, we provide practical guidance regarding how to
conduct such an SR. We outline a series of 8 important steps in
the production of an SR: forming a committee, creating a
development plan, conducting a literature review, selecting
articles for inclusion, extracting data, preparing tables of evi-
dence, facilitating external review and publication, and forming
conclusions and recommendations. For each step of the SR
process, we provide detailed description about the methodo-
logic decisions involved and recommended strategies that re-
searchers can implement to produce a high-quality SR. Using
these preestablished steps and procedures as a guideline will
not only help to increase the efficiency of the SR process, but
also to improve the quality. The availability of high-quality
SRs with plain language summaries promotes access to the best
quality information for all involved in decision making.

Key Words: Evidence-based practice; Rehabilitation; Re-
search design; Review literature as topic.
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ASYSTEMATIC REVIEW (SR) is the end result of a
process, which begins with a clearly formulated question

with respect to clinical practice, research focus, or policy, and
uses a systematic method to identify, select, evaluate, and
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synthesize the available research on a topic. As discussed in
Dijkers et al,1 in this supplement, SRs are a key component of
evidence-based practice (EBP) where the summary of the
available evidence may support recommendations for clinical
practice. Ideally, an SR generates information that can guide
the rehabilitation-related decision making of a clinician, con-
sumer, or policymaker.

There are many types of SRs, including interventional, di-
agnostic, prognostic, and measurement reviews, and the gen-
eral steps to complete them are similar. This article focuses
primarily on SRs of interventions, the most common type. In an
intervention review, researchers attempt to identify practices
that are supported by the strongest evidence by summarizing
findings from a set of individual research studies. By evaluat-
ing findings from many studies, researchers can make state-
ments about the strength of the evidence supporting a specific
treatment, procedure, or practice. At a minimum, high quality
reviews are complete (ie, have included all the relevant re-
search available), transparent (ie, have explained all the details
about how the review was conducted and how decisions were
made), and peer-reviewed (formally in the article submission
phase, and often before that by a peer review of the protocol).

CHALLENGES IN CONDUCTING SYSTEMATIC
REVIEWS OF THE EVIDENCE IN REHABILITATION

RESEARCH
Although there have been many articles written about the

onduct of SRs (eg, Liberati et al2), none have addressed the
nique challenges faced by researchers in the field of rehabil-
tation. The quality and quantity of the research available in a
eld affects the process by which the review is conducted. In a
esearch area with many studies (eg, pharmaceutic research),
Rs can be conducted with relative ease because inclusion and
xclusion criteria can be restrictive so that only the strongest
tudies are included. However, in the field of rehabilitation
esearch, as in many disability-related fields, conducting well-
ontrolled, large scale, and/or multisite studies is challenging
nd depending on the review topic, there are often few if any
igh quality studies to include in reviews.

List of Abbreviations

AAN American Academy of Neurology
AMSTAR Assessment of Multiple Systematic Reviews
GCS Glasgow Coma Scale
GRADE Grading of Recommendations Assessment,

Development and Evaluation
EBP evidence-based practice
PEDro Physiotherapy Evidence Database
RCT randomized controlled trial
SCI spinal cord injury
SR systematic review

TBI traumatic brain injury
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Johnston et al3 identified additional challenges unique to the
conduct of research in the field of disability and rehabilitation,
including the following: (1) the complex nature of the interac-
tion between the person with disability and the social and built
environment results in research that addresses a wide range of
factors (eg, skills, cognition, family, environment) in many
different ways, (2) the emphasis on including the participation
of people with disabilities in all phases of research may result
in the use of methodologies that are considered less rigorous,
(3) the small sample size, individualization, and customization
required of many interventions, (4) the difficulty or impossi-
bility of blinding and placebo control in many rehabilitation
intervention trials, (5) ethical concerns with the use of control
groups, (6) inadequate levels of funding for large multisite
randomized controlled trials (RCTs), and (7) the fact that many
issues of concern in the field of disability and rehabilitation are
simply not manipulable (legal issues, human rights, economic
factors). In contrast, other health science fields (eg, pharma-
ceutic research) allow for tighter experimental control (eg,
control groups, blinding, and randomization) and for precise
dosage of the independent variable.

Because of these challenges in conducting research, the
evidence base supporting the field of rehabilitation is composed
of intervention studies that use a variety of different designs,
including, but not limited to, case studies, cross-sectional,
cohort, and crossover designs. While in the broader field of
medicine, RCTs are considered the criterion standard of evi-
dence, in rehabilitation research few RCTs are conducted. For
example, we recently analyzed 118 SRs in traumatic brain
injury (TBI), comprising 4797 individual studies, and found
only 16% of the studies included in the reviews were RCTs and
most of these RCTs were pharmacologic or physical therapy
interventions. SRs on employment, general medical health,

Table 1: AMSTAR: Asse

AMSTAR Item

1. Was an a priori design provided? The research que
of the review.

2. Was there duplicate study selection and
data extraction?

There should be a
resolving disag

3. Was a comprehensive literature search
performed?

At least 2 electron
databases used
should be state
provided.

4. Was the status of publication (ie, gray
literature) used as an inclusion criterion?

The authors shou
type.

5. Was a list of studies (included and
excluded) provided?

A list of included

6. Were the characteristics of the included
studies provided?

In an aggregated
provided on the

7. Was the scientific quality of the included
studies assessed and documented?

A priori methods
author(s) chose
studies, or alloc

8. Was the scientific quality of the included
studies used appropriately in
formulating conclusions?

The results of the
considered in th
formulating rec

9. Were the methods used to combine the
findings of studies appropriate?

For the pooled re
to assess their

10. Was the likelihood of publication bias
assessed?

An assessment of
funnel plot, oth

11. Was the conflict of interest stated? Potential sources
included studie
quality of life, substance abuse, violence/aggression, or pain
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had included few or no RCTs. Not only are there few RCTs in
general, but there are even fewer large scale and/or multisite
RCTs with active controls, further limiting the strength of the
conclusions in the SR. Authors attempting to conduct an SR in
rehabilitation often find that (1) there is less research in the area
than they expected, or (2) there are an adequate number of
studies, but of less quality than they expected (eg, small sample
size, weak research designs). Thus, determining best practice
will often require rehabilitation researchers to consider a wider
range of evidence types than do researchers from other fields.4

Examples of SRs in rehabilitation that have resulted in
recommendations for clinical practice are available through
the American Congress of Rehabilitation Medicine (http://
www.acrm.org), the American Speech and Hearing Associa-
tion’s National Center for Evidence-Based Practice in Com-
munication Disorders (http://www.asha.org), and the Academy
of Neurologic Communication Disorders and Sciences (http://
www.ancds.org). The latter includes 2 seminal SRs: 1 on
executive function and 1 examining behavioral and social
interventions that were included in our analysis of SRs in
TBI.5,6

QUALITY SYSTEMATIC REVIEWS
For authors considering writing an SR, it may be useful to

onsider how SRs are evaluated. Although SRs have become a
rimary source for EBP, it is clear that not all SRs are equal in
erms of quality.7-12 Consequently, the practice of examining

the quality of SRs is becoming more common.10 One example
f a commonly used method for rating SRs is the Assessment
f Multiple Systematic Reviews (AMSTAR). AMSTAR is an
1-item measurement scale validated to assess the methodo-
ogic quality of SRs.10-12 Table 1 provides a summary of this

Methodologic Quality

Brief Description

and inclusion criteria should be established before the conduct

st 2 independent data extractors, and a consensus procedure for
ents should be in place.
urces should be searched. The report must include years and
Central, EMBASE, and MEDLINE). Keywords and/or MeSH terms
where feasible the entire search strategy (algorithm) should be

te that they searched for reports regardless of their publication

xcluded studies should be provided.

, such as a table, data from the original studies should be
icipants, interventions, and outcomes.
sessment should be provided (eg, for effectiveness studies if the
clude only randomized, double-blind, placebo-controlled
concealment as inclusion criteria).
odologic rigor and scientific quality assessments should be

alysis and the conclusions of the review, and explicitly stated in
endations.
a test should be done to ensure the studies were combinable,
geneity.

lication bias should include a combination of graphical aids (eg,
ailable tests) and/or statistical tests.
pport should be clearly acknowledged in both the SR and the
ssing
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By considering the criteria for evaluating SR quality (either
with AMSTAR or some other metric) and building into their
plan a means for addressing these criteria, authors can increase
the likelihood that they will produce a quality SR.

Meaningful SRs can and should be conducted despite chal-
lenges. In this article, we provide potential authors with some
practical guidance for conducting SRs in the field of rehabili-
tation. Our guidance is based on both the knowledge translation
literature in general as well as our experience over 5 years of
conducting and supporting the production of 31 SRs in spinal
cord injury (SCI), brain injury, and burn injury through the
National Institute for Disability and Rehabilitation Research
funded University of Washington Model Systems Knowledge
Translation Center. Using an SR methodology with preestab-
lished steps and procedures is the key to conducting a high
quality SR. In this article we propose a methodology and a
series of steps (table 2) for conducting SRs in rehabilitation
research, regardless of the methodologic challenges within the
field. These steps will be described in more detail to guide
authors in making informed methodologic decisions while con-
ducting an SR.

FORMING THE SYSTEMATIC REVIEW AUTHOR/
REVIEW COMMITTEE

Forming the SR committee is naturally the first step to
conducting an SR. This committee includes the authors of the
review, but can also include other members with subject matter
expertise or other SR experience that can provide consultation
during the SR process. Authors with subject matter expertise
on the topic chosen for the SR is critical, but authors with less
expertise on the topic but with experience with conducting SRs
or with a strong statistical background can also be critical on an

Table 2: SR Steps

1. Form the SR committee
2. Development plan

● Define clear clinical questions and goals
● Define study population
● Define inclusion and exclusion criteria
● Define key literature search terms and explore the literature
● Review the grading system for the SR

3. Literature search
● Using the key words agreed on in the development plan
● A literature search is conducted using numerous electronic

library databases
4. Selecting articles for inclusion

● Review abstracts selected in literature search
● Use at least 2 independent reviewers
● Use categorization system for inclusion and exclusion

5. Data extraction
● Decide how to extract and store the data (ie, web-based,

Excel, worksheets)
● Use at least 2 independent reviewers to extract data

6. Tables of evidence
● Facilitate analysis and grading the evidence

7. External review and publication
● External reviewers are provided with the tables of evidence to

review for completeness, clarity, and to make
recommendations

● Authors finalize the manuscript and submit for publication
8. Conclusions and recommendations

● Recommendations made from evidence discovered in the
o
review process, and submitted for final publication
SR committee. However, keep in mind another key component
to establishing your committee is the rapport among the pos-
sible members. SRs often take a year or more to complete and
require working together for long periods of time, so ensure
members can work well together. The committee should also
establish 1 person to be the leader/coordinator to make sure the
SR committee members meet regularly and stay on task.
Lastly, there should be no conflict of interests regarding the
outcome of the review with any of the potential committee
members.

CREATING A DEVELOPMENT PLAN FOR A
SYSTEMATIC REVIEW

A high quality review begins with a well thought out plan.
An SR plan should include several elements: a clinical ques-
tion, a description of the study population, the inclusion and
exclusion criteria, the intervention(s) to be studied (for an
intervention review), the outcomes to be included, research
methodologies to be considered, and the grading system to be
used. In addition, from the beginning, SR authors should con-
sider the criteria that will be used to evaluate the quality of the
review once it is completed.

HAVE A CLEAR QUESTION OR GOAL
A high quality SR begins with a clearly defined question.

The question should be answerable and of interest to the
intended audience: clinicians, researchers, or policymakers.
The goal of the SR is to improve the quality of care by
synthesizing current literature into a usable format, laying a
foundation for effective knowledge transfer, and to improve
programs and services.
The following criteria should be considered when writing
questions for an SR:

● What is the purpose of this review (eg, to answer what
question[s])?

● Who will this review help (ie, researchers, clinicians,
consumers)? Who will use this information (ie, audience)?

● What will the information that may be gained from this
review accomplish? Will it inform decisions about clinical
practice, practice guidelines, consumer behavior, or policy
(including conclusions that there is a lack of evidence to
support recommendations)?

● How does the clinical question guide the type of review
conducted? Will the studies reviewed be intervention,
prevalence, or measurement studies?

● How will the evidence obtained be translated and com-
municated to the intended audiences?

Responding to these questions and writing a clear question
an be time-consuming and may require quite a bit of negoti-
tion among a team of SR authors, but doing it early will help
o avoid confusion and challenges later on. It will also focus the
eam so that authors are not distracted by other interesting, but
ot directly related, topics that will arise during the SR process.
lthough writing clear questions will help avoid topic creep, it
oes not mean that questions are written in stone. In fact,
uestions may need to change as more information is accumu-
ated and evaluated about the nature of the research that is
vailable. Keep in mind though that when the main questions
hange, the development plan should be revisited and changed
ccordingly.

DEFINE THE STUDY POPULATION
It is important to be specific in defining the population of

nterest in the SR. At a minimum, this includes the specific type

f disability, age range, and sex. There are dangers, however,
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S180 CONDUCTING SYSTEMATIC EVIDENCE REVIEWS, Brown
in being either too precise or too imprecise in the early stages
of planning. For example, if one were conducting an SR in the
field of brain injury rehabilitation, then defining one’s study
population as acquired brain injury, an umbrella term encom-
passing a wide spectrum of brain injuries including TBI and
nontraumatic etiologies such as strokes and aneurysms, might
be too broad. If the clinical question focuses on severe TBIs,
then one might choose an operational definition such as a
Glasgow Coma Scale (GCS) score of 8 or less.13 However, 1
challenge in defining a study population this precisely is that
many studies may not report a GCS score, making it impossible
to know the level of severity reported in the study population.
Because it can be hard to know in advance what demographic
information will be reported, in the development plan it is
important to allow for some flexibility and consider what one
would do in this case. For example, if studies do not provide a
GCS score, another less rigorous definition may be considered,
such as including all studies reporting a TBI sample, rather
than specifying the level of severity.

DEFINE THE STUDY INCLUSION AND
EXCLUSION CRITERIA

In addition to defining the target population, other criteria for
including studies in an SR are defined in the development plan.
These include the interventions to be reviewed, the outcomes to
be included, the methodologies to be considered, and time
frame of the study. Consideration must also be given to which
studies should be excluded from the SR. A well-developed plan
will incorporate the elements in table 3.

DEFINE LITERATURE SEARCH TERMS
In an ideal world, authors would be able to perfectly identify

all relevant search terms, conduct a search, locate all relevant

Table 3: Sample Inclusion and Exclusion Criteria

Inclusion and Exclusion
Criteria Example (Hart and Fann, 2009)

What are the
interventions to be
reviewed?

Interventions to treat
depression in those with TBI
including drug, therapy, and
nontraditional treatments.

What are the
interventions to be
excluded?

Interventions where
participants were not
screened for depression
using a valid depression
assessment tool.

What are the outcomes
to be reviewed?

Where depression is measured
as an outcome variable.

What are the outcomes
to be excluded?

Anxiety, PTSD, stress when not
reported as covariates of
depression.

What methodologies
should be reviewed?

Experimental and observational
research that seeks to
investigate interventions that
treat depression of those
with TBI.

What methodologies
should be excluded?

Literature reviews, nonpeer-
reviewed literature, or expert
opinion; nonintervention
research.

What is the time frame of
publication of the
studies to be reviewed?

Studies from 1980 to current.
tAbbreviation: PTSD, posttraumatic stress disorder.
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articles, and move forward with the review. In reality, in any
domain, determining the search vocabulary for SRs is a com-
plex, specialized, iterative process.14 Our ongoing work in
developing rehabilitation-focused reviews has enabled us to
identify several focused strategies to facilitate topic conceptu-
alization and subsequent search vocabulary construction. When
developing the SR project development plan, we have found it
productive to run preliminary searches on the proposed topic
area, summarize our findings, and use this material to focus
discussion about the topic in general, as well as to identify
potential search terms. This initial search can help review
authors refine or expand the preliminary topic as necessary, and
it also ensures that any conflicts in terminology, among anyone
on the project team, or in the overall subject literature, are
identified and reconciled.

Vocabulary differences are most likely to occur when
proposed topics concern emerging areas. For example, when
preparing for an SR on the topic of SCI and urinary surveil-
lance (ie, methods for monitoring urinary tract health),
initial searches showed very few results with the term sur-
veillance. On discussion with content experts, we operation-
alized the concept of surveillance to be a series of screening,
tests, and tools used separately or in combination to prevent
negative urinary outcomes such as infection or cancer. Thus,
surveillance could be represented with a combination of
terms used for specific urologic and related tests and for
specific urologic and related conditions or symptoms. As
another example of this type, a proposed topic was initially
described as the level of scar satisfaction for people with
burn injuries. The term scar satisfaction was not commonly
used in the literature; however, the study authors were
reluctant to expand the literature search to include the com-
monly used concept of self-esteem, because this construct
was not specific to the acceptance of scarring that they most
wanted to investigate. In an attempt to maximize both recall
and precision in this case, we developed a complicated term
structure, combining the term burn with either terms spe-
cifically related to physical self-perception or the 2 terms
burn and scar with terms related to general perception and
elf-esteem.

To facilitate conversations about search terms, it can be
elpful to identify several studies published on the topic during
he initial search. As they review these studies, SR authors can
ine them, not just for potentially relevant citations, but for

otentially relevant vocabulary (including the terms used by
atabases such as PubMed to index the articles, as well as
erms used in the article itself). Once identified and aggregated,
hese candidate terms can then be finalized by the SR commit-
ee to be used for the final literature search.

IDENTIFY A GRADING SYSTEM
A grading system is a way to classify individual research

tudies based on the degree the findings are subject to bias
systematic errors) and threats to validity. Johnston et al stated
hat, “. . .evidence grading is based on expert knowledge of the
ypical validity threats associated with various research de-
igns. . .applied to a particular question and study under
eview.”15(p293) Grading the quality of the evidence facilitates
he move from research to practice. Once the methodologic
uality of each included study has been established and the
trength of the evidence as a whole has been determined, the
R authors can make recommendations based on this evidence.
ractices with strong evidence reported in the SR may be

ncorporated into clinical practice guidelines and information

o assist consumers in decision making.
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Selecting a grading system that will work best for assessing
the evidence in an SR can be difficult due to the sheer number
of available systems from which to choose.16 One approach to
capturing the best available evidence is to combine multiple
grading systems to assess the quality of the included studies. In
the Evidence-Based Review of Rehabilitation of Moderate to
Severe Acquired Brain Injuries, empirical studies were as-
sessed using the study quality scoring system of the Physio-
therapy Evidence Database (PEDro) for RCTs. PEDro17 is the
rating scale developed by the Centre for Evidence-Based Phys-
iotherapy in Australia (www.pedro.fhs.usyd.edu.au/FAQs/
Scale/scaleitems.htm). Studies that used a nonexperimental or
uncontrolled design (nonrandomized comparative trials, cohort
studies, or retrospective trials) cannot be evaluated using the
PEDro scale and therefore the Downs and Black scale18 was
pplied.

In addition to grading each individual study included in the
R, the evidence as a whole is also graded at the conclusion of

he study. For example, in the Spinal Cord Injury Rehabilita-
ion Evidence study, once the methodologic quality of each
tudy was determined, the resulting evidence was assigned a
evel from 1 to 5.19 Both Grading of Recommendations As-

sessment, Development and Evaluation (GRADE), a system
used in many reviews in evidence-based medicine, and the
classification of evidence developed and used in reviews en-
dorsed by the American Academy of Neurology (AAN) sup-
port classifying the evidence in individual studies and assessing
the evidence as a whole across multiple studies. Using
GRADE, the quality of the evidence across multiple studies is
assessed separately for each reported outcome of the interven-
tion. This evidence may be assessed as high, moderate, low, or
very low quality. A review panel considering the evidence in
the SR would then decide (1) which reported outcomes are
critical to the recommendation that they are considering and (2)
of these outcomes, what is the lowest quality level. The overall
quality of the evidence, for the outcomes of interest, would be
rated at that lowest level. If the overall quality of the evidence
is low, “further research is very likely to have an important
impact on our confidence in the estimate of effect and is likely
to change the estimate” (http://www.gradeworkinggroup.org/).

Using AAN,20 the methodology of each included study is
rated class I (prospective, randomized, controlled clinical trial
with masked outcome assessment, in a representative popula-
tion) through class IV (evidence from uncontrolled studies,
case series, case reports, or expert opinion). Next, to translate
the evidence into recommendations, a level of A, B, or C is
assigned to the body of evidence as a whole. Level A (the body
of evidence in the SR includes at least 2 class I studies) results
in a recommendation that the intervention or therapy should (or
should not) be done.

Despite the widely accepted use of these grading systems,
there are significant issues in applying these systems in reha-
bilitation research. In GRADE, AAN, and PEDro, as in most
evidence grading systems, RCTs are the criterion standard for
evidence. A well-conducted RCT includes blinding, that is, a
process that prevents subjects (single-blinded) or subjects and
researchers (double-blinded) involved in the trial from know-
ing whether subjects are in the experimental or control
groups.17-21 As Johnston et al15 point out, blinding is extremely
ifficult in rehabilitation. For examples and a comprehensive
iscussion of this and other issues related to evaluating the
vidence in rehabilitation research, see Johnston and Dijkers22
in this supplement.
CONDUCTING THE LITERATURE SEARCH
Once a project development plan has been completed and the

initial literature screening is done to tease out the final search
words, SR authors are ready to move forward and implement a
literature search using multiple electronic databases. Using a
minimum of at least 2 electronic sources or databases is re-
quired by AMSTAR to be considered a quality review. A
technique to increase the yield of these searches in the different
databases, in which our work similarly confirms the general
findings of Sampson et al,23 is to implement tailored search
protocols across multiple databases, taking advantage of the
controlled vocabulary and other features of each system. We
have been able to gradually observe which databases contribute
most significantly to our reviews and to adjust the databases
used according to their relative utility in contributing unique,
relevant articles. We eliminated ProQuest and Google Scholar
from our reviews, because they contributed very few relevant
additional studies to our list of included studies and contributed
no unique results that were highly targeted to review topics.
Google Scholar, in particular, contributed excessively large
numbers of irrelevant results, and eliminating it increased
workflow efficiency without sacrificing overall recall.

CLASSIFYING STUDIES BASED ON THE
INCLUSION CRITERIA

When SR authors are satisfied that they have conducted a
comprehensive search, they will find themselves with a long
list of references and abstracts. Before acquiring the actual
articles, it will be useful to conduct a preliminary selection by
reviewing the abstracts of the studies and applying the inclu-
sion and exclusion criteria identified in the SR plan. Determin-
ing a study’s inclusion based on the abstract can be difficult,
especially with abstracts that are minimally descriptive, so at
this point it is beneficial to be broadly inclusive (ie, if there is
a doubt about whether it should be included or not, authors
should include it, get the full article, and review it more fully).

At this point in the review process, it is also useful to
categorize all studies into subcategories based on a relevant
criterion. This is recommended because in the early stages of
writing an SR, the authors’ goal may be to only include
experimental studies reporting outcomes related to their ques-
tions of interest. However, after reviewing the literature they
may not find any studies meeting these criteria, but instead find
studies that are observational, or nonexperimental. If the au-
thors decide to then broaden the inclusion criteria and include
studies with other methodologies, they would have to go back
through their articles and apply the new inclusion and exclu-
sion criteria. A more efficient approach is to develop and apply
a categorization system for all studies from the beginning, and
then if authors want to broaden their inclusion criteria, they can
do so easily.

For example, in our work, we have used an inclusion strat-
egy using 3 categories: (1) is the study experimental versus
nonexperimental (eg, observational or other design where there
is no experimental manipulation) (we actually have subcatego-
ries here as well); (2) are study outcomes of primary or sec-
ondary interest to the SR; and (3) is it a qualitative study
investigating the primary or secondary outcomes of interest.
With this type of categorization system, authors have the
opportunity to modify their inclusion criteria if they find that
the research base in their given topic area is less substantial
than they had assumed. Without a categorization process, an
SR team would have to abandon the SR or conduct the abstract
review again to find relevant literature for their review. A

categorization process then is a pragmatic approach to inclu-
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S182 CONDUCTING SYSTEMATIC EVIDENCE REVIEWS, Brown
sion/exclusion decisions that may be particularly necessary in
a field like rehabilitation research that has such a diverse
research base.

Exclusion categories may also be applied during the abstract
review. Exclusion criteria may include animal studies, studies
not available in English, and those reporting expert opinion. It
is important to note that to meet 1 of the AMSTAR criteria for
a quality SR, it is important to document the studies that are
both included and excluded from the SR. This can be done in
the article or in a separate document posted online.

Once the final criteria are established, a minimum of 2
reviewers read the abstracts of the studies located in the SR
literature search. Using these criteria of inclusion, and exclu-
sion, reviewers independently categorize the articles. Thus,
each abstract is reviewed at least twice to determine inclusion
status for the SR. Use of bibliographic software or a spread-
sheet is recommended to keep track of the categories assigned
to the studies.

EXTRACTING DATA
After categorization is complete and a final list of included

studies is available, reviewers begin to fully review and extract
data from the included studies. To extract data, the review team
needs to make 3 key decisions: (1) what type of data needs to
be extracted, (2) how to define the main data types and con-
cepts, and (3) how they will extract and store the data. De-
pending on the type of review conducted, the type of data
collected varies. As noted in the project development plan,
sample size, research design, and study population will be
collected across all review types but some review topics may
need additional and specific data collected. Deciding these
fields a priori to data extraction is essential to conducting a
quality SR, and keeps reviewers from having to go back to
collect additional data later.

Creating a common language and dictionary for the data
fields is also very important. In our experience, authors from
different disciplines will use different names to describe the
same research designs. For example, an author with a social
science background might describe a study as a repeated-
measures design, while another author might label it as a
crossover design. As a result, we have found it useful to
develop a common language flowchart decision tree to ensure
that all reviewers are classifying the research design in the
same manner. Although our design tree was developed inter-
nally, there are other design tree tools24 that could be used to
nsure data extraction is consistent across reviewers.

After deciding and defining the final data fields, the next
ecision is how the SR data will be collected and stored. Data
ollection for SRs is usually done via worksheets that are then
ntered into spreadsheets,25 but this is often very time consum-

ing and inefficient. According to Elamin et al,25 web-based data
pplications are more costly to develop but they are generally
ated as being easier to use for project setup, versatility, train-
ng, portability, ability to manage data, ability to present data,
nd the ability to store and retrieve data than other methods of
ata extraction. Our team has developed a web-based data
ntry system using a Structured Query Language database to
tore the data for all its SRs. We have found this web-based
ystem to be more efficient, versatile, and user-friendly than the
orksheet method. For SR authors who do not have technical

upport, there are free and commercial products available that
lso provide this function (eg, RevMan, DistillerSR). Regard-
ess of how a review team decides to extract the data, the key
lements to consider are that the system allows for more than

reviewer to review each included study, that it is easy to use,
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nd that the data can be retrieved in a usable format to facilitate
he development of the tables of evidence.

Similar to the inclusion/exclusion process, a minimum of at
east 2 reviewers should extract data from each article. Differ-
nces in article data between the 2 or more reviewers should be
econciled through consensus.

CREATING TABLES OF EVIDENCE
Once data are collected and extracted from articles, tables

ith the main data components are developed. The main pur-
ose of these initial tables is to facilitate analysis and summa-
ization of the findings across the research articles, but a
econdary purpose is to facilitate grading of the evidence.
uthors and committee members use the data in these tables to
nalize the evidence grade. At this stage of compiling the
vidence, SR teams will often create 3 main types of tables and
eports: (1) descriptive/detailed tables, (2) final evidence tables,
nd a (3) technical report.

The descriptive/detailed tables are comprehensive and usu-
lly report all of the data extracted from the articles. These
ables are often not meant for publication, because they are
ery lengthy and provide too much detail about the articles.
owever, they are very useful for initial analysis and facilitate
rading the evidence.
The final evidence tables are usually high-level summaries

f the descriptive and detailed tables and are designed to be
ncluded in the final publication. Key features of these tables
nclude sample size, a description of the sample, the research
esign (including masking and blinding information), a brief
escription of the intervention(s), the main outcomes, how the
utcomes were measured, and the major conclusions of the
tudy. This table should also include the level of evidence
ssigned by the review team to each article.

Technical reports provide full documentation of the meth-
dology used in the SR. These reports include both the de-
criptive and final evidence tables. They also provide the
etailed development plan for the SR, the inclusion categori-
ation system, and data dictionaries or guides that may have
een created for data collection (ie, a research design tree). A
nal list of included and excluded articles is also usually
rovided in these very detailed reports.

EXTERNAL REVIEW AND PUBLICATION
After data extraction and tables of evidence are complete,

writing the article for publication is the next step. At this point,
a review of the methodology, the project development plan,
and the resulting tables of evidence should be reviewed by at
least 2 external reviewers, as required by the AAN guide-
lines.20 Finding 2 available external reviewers in addition to the
SR authors may be difficult and so it is recommended that the
SR team nominate 2 to 4 external reviewers to ensure that at
least 2 of them can complete the review. Nominated external
reviewers are more likely to participate if there is enough
information about the SR for them to complete the review
easily. We recommend providing external reviewers with a
brief description of your review methodology, a copy of the SR
plan, the main tables of evidence, and a list of all the consid-
ered studies that were eventually excluded. Having this infor-
mation about the SR allows external reviewers to quickly
assess the goal and easily make recommendations to the au-
thors for final preparation of the manuscript. These recommen-
dations may include consideration of additional articles or

exclusion of articles on the tables of evidence.
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TRANSLATING CONCLUSIONS AND
RECOMMENDATIONS FOR CLINICIANS

AND CONSUMERS
Once the SR is published, researchers may believe their

work is complete. However, if their goal is to have the findings
of their review used and implemented in practice, they need to
consider additional work to develop materials based on the
review that are written appropriately for clinicians and con-
sumers. Translating evidence into information products that are
easily comprehended and used by target audiences is the knowl-
edge translation process. Consumer and clinician materials can
take many forms, including factsheets, workbooks, clinical
practice guidelines, and patient decision-making aids and can
be presented using different media including audio (eg, pod-
casts), video, and text (online or paper). Decisions about format
and media depend on the content to be presented and the needs
of the target audience; however, all materials need to be written
in plain, clear language. Plain language is defined in reference
to the audience. For example, what may be plain to a broad
audience of family members and individuals with disabilities
will be different from what is plain to an audience of physical
therapists who can be expected to understand technical terms
unique to their profession.

The idea that information should be presented in plain
language or plain writing is increasingly accepted. For ex-
ample, as of 2010, federal law26 requires all federal agencies
to use plain writing in every document covered by the law
(ie, documents that are necessary for understanding or ob-
taining benefits and services or for filing taxes, and docu-
ments that explain how to comply with a federal require-
ment) they release or revise. In federal law, plain writing is
defined as “writing that is clear, concise, well-organized,
and follows other best practices appropriate to the subject or
field and intended audience.”26(Section 3[3])

Plain language summaries are also required by some re-
search journals and the Cochrane Collaboration’s SRs. Plain
language is not writing that is simple or dumbed down but is
writing with the intent of communicating to a specific audience
and does so with straightforward grammatical structure and
accurate terminology (but not jargon).27 Steinberg defines it as
“The writing and setting out of essential information in a way
that gives a cooperative, motivated person a good chance of
understanding the document at the first reading, and in the
same sense that the writer meant it to be understood.”28(p3)

Plain language requires that consumers and clinicians can easily
find the information they need, understand it, and act appropriately
based on that understanding.29 Plain language benefits both the
onsumer and the developer of informational resources. Because
f its clarity, readers understand the material more efficiently,
ore people understand the message, and fewer people mis-

nderstand, and therefore, consumers of the information can
ct more independently in decision making.

A plain language summary of an SR should provide ade-
uate information to allow a reader to understand how the
eview was conducted and the strength of the evidence sup-
orting any conclusions. The Cochrane Collaboration includes
he following components in their plain language summaries:
1) background, (2) objectives, (3) search strategy, (4) selection
riteria, (5) data collection and analysis, (6) main results, and
7) authors’ conclusions.

From a practical perspective, it can be useful to ask someone
ot involved in writing the SR to write a first draft of the plain
anguage summary. SR authors are often too close to the work
nd may have a hard time translating their detailed knowledge

nto a summary. Once a draft has been written by an individual
xternal to the author team, SR authors should review the draft
or accuracy.

CONCLUSIONS
The evidence supporting practice in rehabilitation is less

ikely to be based on criterion standard research than other
reas of medicine. Nevertheless, people with disabilities, their
amilies, health care providers, and policymakers all require
ccess to the best quality evidence available to inform decision
aking and practice. They also need clear guidance in how to

valuate that evidence. This unique set of circumstances in-
reases the burden on authors of SRs. Publishing high quality
Rs is critical to the field in terms of identifying gaps in
esearch and in supporting the practice of EBP. But authors
ust develop strategies to focus SRs meaningfully, capture the

elevant articles, evaluate the relevant evidence, and synthesize
nd summarize effectively. And as we describe in the Trans-
ation Conclusions and Recommendations for Consumers and
linicians section above, a focus on knowledge translation

hould always be associated with an SR, which requires not
nly plain language summaries or translations, but also effec-
ive deployment to relevant constituents and ongoing support
or implementation of any recommendations.

Our experience in conducting a number of SRs with multiple
uthors over the past 5 years in the areas of TBI, SCI, and burn
ehabilitation has led us to respect the enormous amount of
ffort required to complete quality SRs. Because of the impor-
ance of SRs in rehabilitation, and the effort required to com-
lete quality SRs, we have recommended strategies here to
ncrease the efficiency of the process in all phases.
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