
how to write a systematic review article
how to write a systematic review article requires meticulous planning, rigorous
execution, and adherence to established methodological standards. This comprehensive
guide serves as an invaluable resource for researchers, students, and practitioners aiming
to produce high-quality systematic reviews. We will delve into every critical stage, from
formulating a precise research question and developing a robust protocol to conducting an
exhaustive literature search, meticulously extracting and synthesizing data, and critically
appraising the included studies. Understanding these systematic steps ensures the review's
transparency, reproducibility, and ultimately, its utility in informing evidence-based
decisions. By mastering the intricate process outlined herein, authors can confidently
navigate the complexities of research synthesis, contributing significantly to their
respective fields with authoritative and trustworthy evidence. This article will provide
actionable insights and best practices to guide you through this academically demanding
yet highly rewarding endeavor.
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Understanding Systematic Reviews
A systematic review stands as a cornerstone of evidence-based practice, offering a rigorous
and transparent method to synthesize existing research evidence. Unlike traditional
narrative reviews, which can be prone to bias due to selective reporting, systematic reviews
employ explicit, predefined methods to identify, select, critically appraise, and synthesize
relevant studies on a particular research question. This structured approach minimizes bias
and enhances the reliability and validity of the conclusions drawn.

The core objective of a systematic review is to provide a comprehensive and unbiased
summary of the available literature on a specific topic. By pooling data from multiple
studies, systematic reviews can often generate more precise estimates of treatment effects



or associations than individual studies, thereby contributing significantly to clinical
guidelines, policy decisions, and future research directions. Understanding the fundamental
principles behind systematic reviews is the first crucial step in learning how to write a
systematic review article effectively.

What is a Systematic Review?
A systematic review is a type of literature review that collects and critically analyzes
multiple research studies or papers. Its methodology is explicitly defined and reported,
aiming to minimize bias and provide reliable findings on a specific topic. Key characteristics
include a clear research question, a comprehensive search strategy, predefined eligibility
criteria, systematic data extraction, critical appraisal of study quality, and synthesis of
findings.

This scientific methodology ensures that all relevant studies, regardless of their findings,
are considered, providing a balanced and complete picture of the evidence. It represents
the highest level of evidence in the hierarchy of evidence, particularly when combined with
a meta-analysis, which involves the statistical pooling of quantitative data from multiple
studies.

Why Are Systematic Reviews Important?
Systematic reviews hold immense importance across various disciplines, particularly in
healthcare, social sciences, and education. They provide a consolidated and reliable source
of evidence for complex questions, helping researchers, policymakers, and practitioners
make informed decisions. One primary benefit is their ability to reduce information overload
by synthesizing vast amounts of research into manageable and actionable insights.

Furthermore, systematic reviews identify gaps in current research, highlight areas requiring
further investigation, and can even resolve conflicting findings from individual studies. Their
transparent and reproducible nature also builds trust in the presented evidence, making
them an indispensable tool for advancing knowledge and promoting evidence-based
practice. Mastering how to write a systematic review article empowers individuals to
contribute to this critical body of knowledge.

Developing a Robust Protocol
The foundation of any successful systematic review is a meticulously developed and pre-
registered protocol. This document serves as a detailed blueprint, outlining every step of
the review process before the actual work begins. A well-constructed protocol is essential
for transparency, minimizing bias, and ensuring the reproducibility of the review. It acts as
a commitment to the review's methodology, preventing post-hoc decisions that could
unintentionally influence the outcomes.

Investing adequate time in protocol development not only streamlines the subsequent
stages but also helps to identify potential challenges and refine strategies early on. This
proactive approach is a hallmark of how to write a systematic review article with integrity
and scientific rigor.



Formulating the Research Question (PICO/PICOS)
The research question is the central element of a systematic review and must be precise,
focused, and answerable. A poorly defined question can lead to an unfocused search,
irrelevant studies, and ultimately, ambiguous findings. A widely adopted framework for
structuring research questions, particularly in health sciences, is PICO:

P (Population/Patient/Problem): Who are you interested in?

I (Intervention): What intervention, exposure, or prognostic factor are you
considering?

C (Comparison): What is the alternative or control intervention?

O (Outcome): What are the effects or outcomes you are interested in?

For systematic reviews including observational studies, the PICOS framework
(P=Population, I=Intervention/Exposure, C=Comparison, O=Outcome, S=Study Design) can
be more appropriate. Clearly defining these components is crucial for guiding the search
strategy and eligibility criteria, ensuring you select only the most relevant evidence to
answer your specific question.

Defining Inclusion and Exclusion Criteria
Following the formulation of a clear research question, the next critical step is to establish
precise inclusion and exclusion criteria. These criteria act as filters, determining which
studies will be considered for your review and which will be discarded. They should directly
align with your PICO/PICOS question and be detailed enough to be applied consistently by
multiple reviewers.

Typical inclusion criteria might specify study design (e.g., randomized controlled trials,
cohort studies), participant characteristics (e.g., age range, diagnosis), intervention details,
comparison groups, outcome measures, and publication language or date range. Exclusion
criteria are the inverse, clarifying reasons why a study would not be eligible, such as
irrelevant population, lack of a specified outcome, or being a commentary rather than
original research. Rigorous application of these criteria is vital for maintaining the scope
and validity of the systematic review process.

Registering Your Protocol
Once the systematic review protocol is developed, it is highly recommended to register it in
a publicly accessible database. Platforms such as PROSPERO (International Prospective
Register of Systematic Reviews) are specifically designed for this purpose. Protocol
registration offers several significant advantages:

It enhances transparency by making your planned methodology available for public1.
scrutiny before the review commences.



It helps to prevent unintentional duplication of systematic reviews on the same topic,2.
saving valuable research resources.

It reduces the risk of reporting bias by documenting your pre-specified objectives and3.
methods, making it difficult to alter them post-hoc based on emerging findings.

It provides a timestamp, demonstrating that your methods were established before4.
data collection and analysis.

Registering your protocol is a recognized best practice in how to write a systematic review
article, lending credibility and rigor to your work.

Conducting a Comprehensive Literature Search
A hallmark of a systematic review is its comprehensive and unbiased literature search. The
goal is to identify all relevant published and unpublished studies that meet the predefined
eligibility criteria, minimizing the risk of publication bias and ensuring a balanced
representation of the available evidence. This stage requires a strategic approach, a
thorough understanding of various databases, and meticulous record-keeping.

A well-executed search is labor-intensive but crucial, as missing key studies can
significantly alter the review's conclusions. Learning how to conduct an exhaustive
literature search is fundamental to mastering how to write a systematic review article.

Selecting Databases and Search Platforms
To achieve comprehensive coverage, a systematic review's search strategy must involve
multiple electronic databases and other sources. The choice of databases will depend on
the specific research question and the discipline. For health-related topics, common
databases include:

PubMed/MEDLINE

Embase

Cochrane Central Register of Controlled Trials (CENTRAL)

Web of Science

Scopus

PsycINFO (for psychological topics)

CINAHL (for nursing and allied health)

Beyond these, it's also essential to search for grey literature (e.g., conference abstracts,
dissertations, government reports) in specialized repositories and to manually check



reference lists of included studies and relevant reviews. Clinical trial registries (e.g.,
ClinicalTrials.gov) should also be consulted for ongoing or unpublished studies. This multi-
database approach helps to cast a wide net and capture a broad spectrum of relevant
research.

Developing a Detailed Search Strategy
The development of a detailed and reproducible search strategy is a critical skill for anyone
learning how to write a systematic review article. This strategy translates your PICO/PICOS
elements into search terms, combining both controlled vocabulary (e.g., MeSH terms in
PubMed) and free-text keywords. The process typically involves:

Identifying keywords and synonyms for each PICO element.1.

Using Boolean operators (AND, OR, NOT) to combine terms effectively. "OR" expands2.
the search, while "AND" narrows it. "NOT" excludes specific terms.

Employing truncation ( or $), wildcards (?), and phrase searching ("") to enhance3.
precision and recall.

Adapting the search strategy for each specific database, considering their unique4.
indexing systems and syntax.

Conducting pilot searches to refine terms and assess the sensitivity and specificity of5.
the strategy.

The final search strategy for each database must be fully documented in the review, usually
in an appendix, to ensure reproducibility.

Managing Search Results
Once the extensive searches are completed across multiple databases, a large volume of
results will likely be generated. Efficient management of these results is paramount to
avoid errors and streamline the screening process. Specialized reference management
software, such as EndNote, Zotero, Mendeley, or dedicated systematic review software like
Covidence or Rayyan, is highly recommended.

These tools allow for:

Importing search results from various databases.

Detecting and removing duplicate records.

Facilitating the title and abstract screening process by multiple reviewers.

Keeping a transparent audit trail of included and excluded studies.



Effective management of search results is a foundational aspect of how to write a
systematic review article efficiently and without overwhelming your research team.

Screening and Selection of Studies
After compiling all search results and removing duplicates, the next intensive phase
involves screening studies against the predefined inclusion and exclusion criteria. This
process typically occurs in two stages to maximize accuracy and minimize the potential for
bias. It requires careful attention to detail and consistent application of the established
criteria.

This stage is crucial for ensuring that only studies truly relevant to the research question
are carried forward for data extraction and synthesis.

Two-Stage Screening Process
The screening and selection of studies for a systematic review typically follow a rigorous,
two-stage process:

Title and Abstract Screening: In the first stage, two independent reviewers1.
independently screen the titles and abstracts of all retrieved records against the
inclusion/exclusion criteria. Studies that clearly do not meet the criteria are excluded
at this stage. Any study that appears potentially relevant, or for which relevance
cannot be determined from the title and abstract alone, is advanced to the next stage.
Using two independent reviewers helps to reduce reviewer bias and errors.

Full-Text Screening: For all studies identified as potentially eligible in the first stage,2.
their full-text articles are retrieved. Again, two independent reviewers thoroughly
assess each full-text article against the predefined criteria. This stage allows for a
much deeper evaluation of whether a study truly meets all eligibility requirements.
Detailed reasons for exclusion should be recorded for each full-text article that is
rejected.

This systematic, multi-reviewer approach is fundamental to the rigor of how to write a
systematic review article.

Resolving Discrepancies
Discrepancies inevitably arise during the independent screening process, whether at the
title/abstract stage or the full-text review stage. A robust method for resolving these
disagreements is essential for maintaining the integrity of the systematic review. Typically,
discrepancies are resolved through a consensus discussion between the two independent
reviewers.

If consensus cannot be reached, a third, independent senior reviewer or arbitrator is
brought in to make the final decision. This systematic approach ensures that all screening
decisions are carefully considered and justified, adhering to the principles of transparency



and reproducibility inherent in how to write a systematic review article. All disagreements
and their resolutions should be meticulously documented as part of the review process.

Data Extraction and Synthesis
Once the final set of eligible studies has been identified, the critical process of data
extraction and synthesis begins. This stage involves systematically collecting relevant
information from each included study and then combining these findings to answer the
review's research question. The quality and thoroughness of data extraction directly impact
the robustness of the synthesis.

Careful planning and execution are paramount to ensure consistency and accuracy in this
complex phase of how to write a systematic review article.

Designing Data Extraction Forms
Before extracting data, a standardized data extraction form or template must be
developed. This form ensures that relevant data are consistently collected from every
included study and helps to prevent missing information. The design of the form should be
tailored to the specific research question and the types of studies included.

Key information to include in a data extraction form typically encompasses:

Study identification details (author, year, title, DOI).

Study characteristics (study design, setting, country).

Participant characteristics (sample size, demographics, inclusion/exclusion criteria
specific to the study).

Intervention details (type, duration, dose, delivery method).

Comparison details.

Outcome measures (definition, measurement tools, time points).

Results data (e.g., means, standard deviations, confidence intervals, p-values,
adverse events).

Information relevant for risk of bias assessment.

Pilot testing the form on a few studies by all reviewers helps refine it and ensure clarity and
consistency before full-scale extraction begins.

Performing Data Extraction
Similar to the screening process, data extraction should ideally be performed independently



by at least two reviewers. This dual extraction minimizes errors and reduces the risk of
bias. Reviewers will extract all pre-specified data points from each eligible study, populating
the designed data extraction forms.

Any discrepancies between the two reviewers' extracted data must be resolved through
discussion and, if necessary, with the involvement of a third reviewer. Maintaining an
organized record of extracted data, perhaps using a spreadsheet or specialized software, is
crucial. This meticulous approach ensures the accuracy and reliability of the data that will
form the basis of the systematic review's findings.

Synthesizing Findings (Qualitative and Quantitative)
The synthesis of findings involves bringing together the extracted data to answer the
systematic review's research question. The approach to synthesis depends on the nature of
the data and the homogeneity of the included studies.

Narrative Synthesis: If studies are heterogeneous in terms of design, population,1.
intervention, or outcome measures, a narrative synthesis may be appropriate. This
involves a descriptive summary of findings from individual studies, identifying
patterns, inconsistencies, and key themes across the literature.

Meta-analysis: If studies are sufficiently homogeneous, quantitative data can be2.
pooled statistically using meta-analysis. This technique combines results from multiple
studies to generate a single, more precise estimate of an effect. Meta-analysis
requires specialized statistical software and expertise and is typically preceded by a
thorough assessment of heterogeneity.

Regardless of the method, the synthesis must critically interpret the findings, address
limitations, and present a coherent answer to the research question. This synthesis is the
culmination of all previous efforts in how to write a systematic review article.

Assessing Risk of Bias and Study Quality
An essential component of any rigorous systematic review is the critical appraisal of the
methodological quality and risk of bias within each included study. This assessment helps
to understand the trustworthiness of the studies' findings and their potential impact on the
overall conclusions of the review. It prevents undue weight from being given to studies with
significant methodological flaws.

Omitting this step would compromise the credibility of the systematic review, underscoring
its importance in how to write a systematic review article.

Tools for Risk of Bias Assessment
Several validated tools are available to assess the risk of bias in different study designs.
The choice of tool depends on the type of studies included in your review:



Cochrane Risk of Bias Tool (RoB 2): For randomized controlled trials (RCTs). It
assesses bias across five domains: bias arising from the randomization process, bias
due to deviations from intended interventions, bias due to missing outcome data, bias
in measurement of the outcome, and bias in selection of the reported result.

ROBINS-I Tool: For non-randomized studies of interventions. This tool assesses
seven domains: confounding, selection of participants into the study, classification of
interventions, deviations from intended interventions, missing data, measurement of
outcomes, and selection of the reported result.

Newcastle-Ottawa Scale (NOS): Commonly used for observational studies (cohort,
case-control studies) to assess selection, comparability, and outcome.

JBI Critical Appraisal Tools: The Joanna Briggs Institute offers a range of tools for
various study designs, including qualitative studies, prevalence studies, and
diagnostic accuracy studies.

Like data extraction, risk of bias assessment should be performed independently by two
reviewers, with discrepancies resolved through discussion or by a third party.

Interpreting Quality Assessments
The results of the risk of bias assessment must be critically interpreted and integrated into
the systematic review's findings. It is not merely about assigning scores but understanding
how methodological flaws might have influenced the study's results. Studies deemed to
have a high risk of bias should be discussed cautiously, and their findings might be down-
weighted or excluded from meta-analysis if their flaws are severe enough to undermine
their validity.

The implications of the risk of bias assessment should be clearly articulated in the
discussion section, explaining how it impacts the certainty of the evidence and the overall
conclusions. This interpretation adds depth and transparency, crucial for a high-quality
systematic review article.

Reporting Your Systematic Review
The final stage of writing a systematic review article involves clearly and comprehensively
reporting all aspects of the review process and its findings. This ensures transparency,
reproducibility, and the utility of your work for others. Effective reporting is as crucial as the
research itself, allowing readers to critically appraise the review and understand its
contribution to the evidence base.

Adherence to established reporting guidelines is essential for maximizing the impact and
credibility of your systematic review.



Adhering to PRISMA Guidelines
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement is an evidence-based minimum set of items for reporting in systematic reviews
and meta-analyses. Adhering to PRISMA guidelines is universally recognized as best
practice and often required by journals. The PRISMA checklist consists of 27 items covering
various sections of a systematic review, including the title, abstract, introduction, methods,
results, discussion, and funding.

A key component of PRISMA is the PRISMA flow diagram, which visually depicts the flow of
information through the different phases of the systematic review, from the number of
records identified to the number of studies included in the review. Using PRISMA
significantly improves the clarity, completeness, and transparency of your systematic
review article.

Structuring the Manuscript
A systematic review manuscript generally follows a standard scientific article structure,
adapted to the specific requirements of a review:

Title: Clear, concise, and indicative of the review's topic.

Abstract: Structured summary (background, methods, results, conclusion).

Introduction: Background, rationale, and clear statement of the research question.

Methods: Detailed description of the protocol (search strategy, eligibility criteria,
data extraction, risk of bias assessment, synthesis methods). This section should be
highly reproducible.

Results: Presentation of search results (PRISMA flow diagram), characteristics of
included studies, results of risk of bias assessment, and synthesized findings (e.g.,
forest plots for meta-analysis, thematic summaries for narrative synthesis).

Discussion: Interpretation of findings, comparison with existing literature, limitations
of the review, strengths, implications for practice and research.

Conclusion: Concise summary of the main findings.

References and Appendices: All cited sources, full search strategies, data
extraction forms, and detailed risk of bias assessments.

Each section must be detailed and flow logically, contributing to a comprehensive
systematic review article.

Dissemination and Publication
After completing the systematic review manuscript, the final step is its dissemination and



publication. Selecting an appropriate journal is crucial, considering its scope, impact factor,
and whether it aligns with the subject matter of your review. Most reputable journals
require systematic reviews to adhere to PRISMA guidelines and often ask for the protocol to
be registered.

Beyond traditional journal publication, consider presenting your findings at conferences,
sharing them through institutional repositories, or publishing plain language summaries for
broader audiences. Effective dissemination ensures that the valuable evidence you have
synthesized reaches those who can benefit from it, fulfilling the ultimate purpose of how to
write a systematic review article.

Challenges and Best Practices
Writing a systematic review article, while rewarding, is not without its challenges.
Researchers often encounter hurdles that can impact the efficiency, rigor, and ultimate
success of their review. Being aware of these common pitfalls and adopting best practices
can significantly streamline the process and enhance the quality of the final output.
Anticipating and mitigating these issues is a mark of a seasoned systematic reviewer.

Developing strategies to overcome these obstacles is an integral part of mastering how to
write a systematic review article.

Common Pitfalls to Avoid
Several common pitfalls can undermine the quality and credibility of a systematic review.
Avoiding these requires careful planning and execution:

Poorly Defined Research Question: A broad or ambiguous question leads to an
unmanageable search and unfocused results.

Inadequate Search Strategy: Missing relevant studies due to insufficient database
coverage or inappropriate search terms compromises comprehensiveness.

Lack of Protocol Registration: Increases the risk of reporting bias and reduces
transparency.

Single Reviewer Bias: Conducting screening or data extraction by only one person
introduces significant bias and reduces accuracy.

Inconsistent Application of Criteria: Varied application of inclusion/exclusion
criteria across studies can lead to erroneous selections.

Ignoring Risk of Bias: Failing to critically appraise included studies can lead to
unreliable conclusions.

Selective Reporting of Outcomes: Presenting only favorable outcomes can skew
the review's findings.

Insufficient Reporting: Not adhering to guidelines like PRISMA makes the review



difficult to appraise and reproduce.

Proactive measures against these pitfalls are crucial when learning how to write a
systematic review article.

Ensuring Rigor and Reproducibility
Rigor and reproducibility are foundational to the scientific merit of any systematic review.
To ensure these qualities, several best practices should be consistently applied:

Team Approach: Involve at least two, preferably three, independent reviewers for
critical stages like screening, data extraction, and risk of bias assessment. This
minimizes individual biases and errors.

Standardized Procedures: Develop clear, written protocols and pilot test all forms
(e.g., data extraction forms, risk of bias tools) to ensure consistency across reviewers.

Detailed Documentation: Maintain meticulous records of every step, including
search strategies (with dates), reasons for exclusion at full-text review, and any
discrepancies and their resolutions.

Software Utilization: Employ specialized systematic review software (e.g.,
Covidence, Rayyan) and reference managers (e.g., EndNote, Zotero) to streamline
processes and maintain an audit trail.

Adherence to Reporting Guidelines: Strictly follow PRISMA guidelines for
transparent and comprehensive reporting.

Peer Review: Engage in internal and external peer review of your protocol and
manuscript to identify potential weaknesses before submission.

These practices collectively contribute to producing a high-quality, trustworthy systematic
review article.

Final Considerations for Systematic Review
Articles
Completing a systematic review article is a significant academic achievement, contributing
valuable synthesized evidence to the scientific community. The journey from conception to
publication is demanding, requiring patience, precision, and adherence to established
methodological principles. A well-executed systematic review not only answers specific
research questions but also highlights gaps in current knowledge, thereby guiding future
primary research.

Ultimately, the goal is to produce a resource that is both reliable and impactful, informing
practice and policy with the highest quality evidence available. Continuously engaging with



new methodological developments and reporting standards will ensure that systematic
reviews remain at the forefront of evidence synthesis.

Q: What is the primary difference between a systematic
review and a narrative review?
A: The primary difference lies in their methodology and objectivity. A systematic review
employs explicit, predefined methods to identify, select, critically appraise, and synthesize
all relevant studies on a specific research question, minimizing bias and ensuring
reproducibility. In contrast, a narrative review often relies on the author's expertise and
selective literature choices, which can introduce bias and may not provide a comprehensive
summary of all available evidence.

Q: Why is a protocol important for a systematic review?
A: A protocol is crucial because it serves as a detailed plan of the systematic review
methodology developed before the review begins. It enhances transparency, reduces the
risk of reporting bias by pre-specifying objectives and methods, and ensures the review is
reproducible. Registering the protocol (e.g., on PROSPERO) also helps prevent duplication of
efforts and provides a timestamp for the review's design.

Q: What are PRISMA guidelines, and why are they
important?
A: PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) is an
evidence-based minimum set of items for reporting systematic reviews and meta-analyses.
They are important because they provide a standardized checklist and flow diagram that
helps authors ensure their reports are complete, transparent, and accurate. Adhering to
PRISMA improves the quality and usefulness of systematic reviews, making them easier for
readers to understand, critically appraise, and apply.

Q: How many reviewers are typically involved in a
systematic review, and for what stages?
A: Typically, at least two independent reviewers are involved in critical stages of a
systematic review. This dual-reviewer approach is essential for:

Screening titles and abstracts.

Screening full-text articles.

Data extraction.



Risk of bias assessment.

Having two reviewers minimizes individual bias and errors, with a third reviewer often used
to resolve discrepancies.

Q: What is risk of bias assessment, and what tools are
used?
A: Risk of bias assessment is the critical appraisal of the methodological quality of
individual studies included in a systematic review. Its purpose is to evaluate the likelihood
that a study's design, conduct, or analysis might have introduced systematic errors,
thereby affecting its results. Tools used depend on the study design: the Cochrane Risk of
Bias Tool (RoB 2) is used for Randomized Controlled Trials (RCTs), ROBINS-I for non-
randomized studies of interventions, and the Newcastle-Ottawa Scale (NOS) for
observational studies (cohort, case-control).

Q: What is the difference between qualitative and
quantitative synthesis of findings?
A: Qualitative synthesis, often a narrative synthesis, involves describing and summarizing
the findings of included studies without statistical pooling. It's used when studies are too
heterogeneous for statistical combination. Quantitative synthesis, or meta-analysis,
involves statistically combining numerical data from multiple studies to produce a single,
more precise estimate of an effect. This is possible when studies are sufficiently
homogeneous in their design, interventions, and outcome measures.

Q: How can one ensure the search strategy for a
systematic review is comprehensive?
A: To ensure a comprehensive search strategy, researchers should:

Consult multiple relevant electronic databases (e.g., PubMed, Embase, Web of
Science).

Utilize both controlled vocabulary (e.g., MeSH terms) and free-text keywords,
including synonyms and variations.

Employ Boolean operators, truncation, and wildcards effectively.

Search for grey literature (e.g., conference abstracts, dissertations, trial registries).

Manually check the reference lists of included studies and relevant reviews.

Adapt the search strategy syntax for each unique database.
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