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Undertaking a literature
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literature, assessing
quality, extracting data and
information, analyzing and
synthesizing the findings,
and writing a report.
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Abstract

There are important
research and non-research
reasons to systematically review
the literature. This article
describes a step-by-step process
to systematically review the
literature along with links to
key resources. An example
of a graduate program using
systematic literature reviews
to link research and quality
improvement practices is also
provided.

Introduction

Systematic reviews that summarize
the available information on a topic
are an important part of evidence-
based health care. There are both
research and non-research reasons
for undertaking a literature review. It
is important to systematically review
the literature when one would like to
justify the need for a study, to update
personal knowledge and practice, to
evaluate current practices, to develop
and update guidelines for practice, and
to develop work related policies.! A
systematic review draws upon the best
health services research principles and
methods to address: What is the state
of the evidence on the selected topic?
The systematic process enables others
to reproduce the methods and to make
a rational determination of whether

to accept the results of the review. An
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abundance of articles on systematic
reviews exist focusing on different
aspects of systematic reviews.”” The
purpose of this article is to describe a
step by step process of systematically
reviewing the health care literature and
provide links to key resources.

Systematic Review Process: Six
Key Steps
Six key steps to systematically

review the literature are outlined in
Table 1 and discussed here.

1. Formulate the Question and
Refine the Topic

When preparing a topic to
conduct a systematic review, it is
important to ask at the outset,
“What exactly am I looking for?”
Hopefully it seems like an obvious
step, but explicitly writing a one
or two sentence statement of the
topic before you begin to search is
often overlooked. It is important for
several reasons; in particular because,
although we usually think we know
what we are searching for, in truth our
mental image of a topic is often quite
fuzzy. The act of writing something
concise and intelligible to a reader,
even if you are the only one who will
read it, clarifies your thoughts and
can inspire you to ask key questions.
In addition, in subsequent steps of
the review process, when you begin

to develop a strategy for searching the
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literature, your topic statement is the ready

raw material from which you can extract

Table 1. Systematic Review Steps

the key concepts and terminology for your

Step

Action

strategies. The medical and related health

Formulate the Question and Refine the Topic

literature is massive, so the more precise

Search, Retrieve, and Select Relevant Articles

and specific your understanding of your

Assess Quality

information need, the better your results

Extract Data and Information

will be when you search.

Analyze and Synthesize Data and Information

kW N

2. Search, Retrieve,

Write the Systematic Review

and Select Relevant Articles

The retrieval tools chosen to search
the literature should be determined by the purpose of the
search. Questions to ask include: For what and by whom
will the information be used? A topical expert or a novice?
Am I looking for a simple fact? A comprehensive overview
on the topic? Exploration of a new topic? A systematic
review? For the purpose of a systematic review of journal
research in the area of health care, PubMed or Medline is
the most appropriate retrieval tool to start with, however
other databases may be useful (Table 2). In particular,
Google Scholar allows one to search the same set of articles
as PubMed/MEDLINE, in addition to some from other
disciplines, but it lacks a number of key advanced search
features that a skilled searcher can exploit in PubMed/
MEDLINE.

An effective way to search the literature is to break
the topic into different “building blocks.” The building
blocks approach is the most systematic and works the
best in periodical databases such as PubMed/MEDLINE.
The “blocks” in a “building blocks” strategy consist of
the key concepts in the search topic. For example, let’s
say we are interested in researching about mobile phone-
based interventions for monitoring of patient status or
disease management. We could break the topic into the
following concepts or blocks: 1. Mobile phones, 2. patient
monitoring, and 3. Disease management. Gather synonyms
and related terms to represent each concept and match
to available subject headings in databases that offer them.
Organize the resulting concepts into individual queries. Run
the queries and examine your results to find relevant items
and suggest query modifications to improve your results.
Revise and re-run your strategy based on your observations.
Repeat this process until you are satisfied or further
modifications produce no improvements. For example
in Medline, these terms would be used in this search and
combined as follows: cellular phone AND (ambulatory
monitoring OR disease management), where each of the key
word phrases is an official subject heading in the MEDLINE

vocabulary. Keep detailed notes on the literature search,

as it will need to be reported in the methods section of
the systematic review paper. Careful noting of search
strategies also allows you to revisit a topic in the future and
confidently replicate the same results, with the addition of

those subsequently published on your topic.

3. Assess Quality

There is no consensus on the best way to assess study
quality. Many quality assessment tools include issues
such as: appropriateness of study design to the research
objective, risk of bias, generalizability, statistical issues,
quality of the intervention, and quality of reporting.
Reporting guidelines for most literature types are available
at the EQUATOR Network website (http://www.equator-
network.org/). These guidelines are a useful starting

point; however they should not be used for assessing study

quality.

4. Extract Data and Information

Extract information from each eligible article into
a standardized format to permit the findings to be
summarized. This will involve building one or more tables.
When making tables each row should represent an article
and each column a variable. Not all of the information that
is extracted into the tables will end up in the paper. All of
the information that is extracted from the eligible articles
will help you obtain an overview of the topic, however
you will want to reserve the use of tables in the literature
review paper for the more complex information. All tables
should be introduced and discussed in the narrative of
the literature review. An example of an evidence summary

table is presented in Table 3.

5. Analyze and Synthesize Data and information
The findings from individual studies are analyzed
and synthesized so that the overall effectiveness of

the intervention can be determined. It should also be
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Table 2. Examples of Electronic Bibliographic Databases Specific to Health Care

Bibliographic Databases Topics

Website

Cumulative Index to
Nursing and Allied Health

http://www.ebscohost.com/biomedical-libraries/the-cinahl-

(CINAHL) nursing and allied health database
international biomedical and
EMBASE pharmacological database http://www.elsevier.com/online-tools/embase

biomedical literature, life science

Medline /Pubmed journals, and online books

http://www.ncbi.nlm.nih.gov/pubmed/

behavioral sciences and mental

PsycINFO health http://www.apa.org/pubs/databases/psycinfo/index.aspx
Science Citation Index
(scn science, technology, and medicine http://thomsonreuters.com/science-citation-index-expanded/
scientific, technical, medical, social
sciences, arts, and humanities
SCOPUS published after 1995 http://www.scopus.com/

evidence of effectiveness of
interventions

The Cochrane Library

http://www.thecochranelibrary.com/

Note: These databases may be available through university or hospital library systems.

observed at this time if the effect of an intervention is
comparable in different studies, participants, and settings.

6. Write the Systematic Review

The PRISMA'? and ENTREQ" checklists can be
useful resources when writing a systematic review. These
uniform reporting tools focus on how to write coherent
and comprehensive reviews that facilitate readers
and reviewers in evaluating the relative strengths and
weaknesses. A systematic literature review has the same

structure as an original research article:

TITLE: The systematic review title should indicate
the content. The title should reflect the research question,
however it should be a statement and not a question. The
research question and the title should have similar key

words.

STRUCTURED ABSTRACT: The structured
abstract recaps the background, methods, results and

conclusion in usually 250 words or less.

INTRODUCTION: The introduction summarizes
the topic or problem and specifies the practical
significance for the systematic review. The first paragraph
or two of the paper should capture the attention of the
reader. It might be dramatic, statistical, or descriptive,
but above all, it should be interesting and very relevant
to the research question. The topic or problem is linked

with earlier research through previous attempts to solve
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the problem. Gaps in the literature regarding research
and practice should also be noted. The final sentence of
the introduction should clearly state the purpose of the

systematic review.

METHODS: The methods provide a specification

of the study protocol with enough information so that

others can reproduce the results. It is important to include

information on the:

®  Eligibility criteria for studies: Who are the patients
or subjects? What are the study characteristics,
interventions, and outcomes? Were there language
restrictions?

® Literature search: What databases were searched?
Which key search terms were used? Which years were
searched?

®  Study selection: What was the study selection method?
Was the title screened first, followed by the abstract,
and finally the full text of the article?

®  Data extraction: What data and information will be
extracted from the articles?

* Data analysis: What are the statistical methods for
handling any quantitative data?

RESULTS: The results should also be well-organized.
One way to approach the results is to include information
on the:
®  Search results: What are the numbers of articles

identified, excluded, and ultimately eligible?
®  Study characteristics: What are the type and number

of subjects? What are the methodological features of
the studies?
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Table 3. Example of an evidence summary table
Author/Yr | Sample | Technology | Duration | Delivery Control | Intervention Measures | Results
Size Frequency
Months Cuvs. 1
Benhamou | 30 SMS, V, 12 Weekly No Weekly SMS HbAlc +0.12 vs -
2007 1 PDA, 1 weekly diabetes 0.14%,
SMS treatment advice P<0.10
support | from their health | SMBG +5 vs -6
care providers mg/dl,
based on weekly P=0.06
transfer of QOL score | 0.0 vs +5.6,
SMBG and QOL p< .05
survey every
three months Satisfaction | -0.01 vs +
with Life 8.1, P<.05
Hypo 79.1 vs
episodes 69.1/patient,
NS
No of BG -.16 vs -
tests/day .11/day, NS
Marquez 104 SMS 4 Twice/Week | Standard | SMS messages % of 51.5% vs.
Contreras treatment | with compliers 64.7%,
2004 ! recommendations P=NS
to control Blood | Rate of 88.1%vs.
Pressure compliance | 91.9%,
p=NS
% of 85.7% vs.
patients 84.4%,
with BP P=NS
control
Notes: BP = blood pressure, HbAlc = Hemoglobin Alc, Hypo = hypoglycemic, | = Internet, NS = not significant, PDA = personal digital assistant,
QOL = quality of life, SMBG = self-monitored blood glucose, SMS = short message service, V = voice

®  Study quality score: What is the overall quality of
included studies? Does the quality of the included
studies affect the outcome of the results?

®  Results of the study: What are the overall results and
outcomes? Could the literature be divided into themes
or categories?

DISCUSSION: The discussion begins with a non-
numeric summary of the results. Next, gaps in the literature
as well as limitations of the included articles are discussed
with respect to the impact that they have on the reliability
of the results. The final paragraph provides conclusions
as well as implications for future research and current
practice. For example, questions for future research on this
topic are revealed, as well as whether or not practice should
change as a result of the review.

REFERENCES: A complete bibliographical list of all
journal articles, reports, books, and other media referred
to in the systematic review should be included at the
end of the paper. Referencing software can facilitate the
compilation of citations and is useful in terms of ensuring

the reference list is accurate and complete.

Resources
The following resources may be helpful when writing a

systematic review:

CEBM: Centre for Evidence-based Medicine.
Dedicated to the practice, teaching and dissemination of
high quality evidence based medicine to improve health care
Available at: http://www.cebm.net/.

CITING MEDICINE: The National Library of
Medicine Style Guide for Authors, Editors, and Publishers.
This resource provides guidance in compiling, revising,
formatting, and setting reference standards. Available at

http ://www.ncbi.nlm.nih.gov/books/NBK7 265/.

EQUATOR NETWORK: Enhancing the QUAlity and
Transparency Of health Research. The EQUATOR Network
promotes the transparent and accurate reporting of research

studies. Available at: http://www.equator—network.org .

ICMJE RECOMMENDATIONS: International
Committee of Medical Journal Editors Recommendations
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for the Conduct, Reporting, Editing and Publication

of Scho]arly Work in Medical Journals. The ICJME
recommendations are followed by a large number of
journals. Available at: http://www.icrnje.org/about-icmje/

faqs/icmje-recommendations/.

PRISMA STATEMENT: Preferred Reporting Items
for Systematic Reviews and Meta-Analyses. Authors
can utilize the PRISMA Statement checklist to improve
the reporting of systematic reviews and meta-analyses.

Available at: http://prisma-statement.org.

THE COCHRANE COLLABORATION: A
reliable source for making evidence generated through
research useful for informing decisions about health.

Available at: http://www. cochrane.org/.

Examples of Systematic Reviews To Link
Research and Quality Improvement

Over the past 17 years more than 300 learners,
including physicians, nurses, and health administrators
have completed a course as part of a Master of Health
Administration or a Master of Science in Health
Informatics degree at the University of Missouri. An
objective of the course is to educate health informatics
and health administration professionals about how
to utilize a systematic, scientific, and evidence-based
approach to literature searching, appraisal, and synthesis.
Learners in the course conduct a systematic review of the
literature on a health care topic of their choosing that
could suggest quality improvement in their organization.
Students select topics that make sense in terms of their
core educational competencies and are related to their
work. The categories of topics include public health,
leadership, information management, health information
technology, electronic medical records, telehealth,
patient/clinician safety, treatment/screening evaluation
cost/finance, human resources, planning and marketing,
supply chain, education/training, policies and regulations,
access, and satisfaction. Some learners have published
their systematic literature reviews '*°. Qualitative
comments from the students indicate that the course
is well received and the skills learned in the course are

applicable to a variety of health care settings.
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Summary

Undertaking a literature review includes identification
of a topic of interest, searching and retrieving the
appropriate literature, assessing quality, extracting data
and information, analyzing and synthesizing the findings,
and writing a report. A structured step-by-step approach
facilitates the development of a complete and informed

literature review.
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