MEDLAS
How to Write a Systematic Review
A complete beginner's guide — from zero to submission
	Who this guide is for
This guide is written for medical students and foundation year doctors who have never done a systematic review before. No prior research experience is needed. By the end, you will understand exactly what a systematic review is, why it matters, and how to complete one step by step.



Contents
1. What is a systematic review?
2. Why should I do one as a medical student?
3. Key terms explained
4. How to do a systematic review — step by step
5. Common mistakes and how to avoid them
6. Template: your systematic review protocol
7. Quick reference checklist


1. What is a systematic review?
A systematic review is a piece of research that answers a specific question by finding, selecting, and combining all the relevant studies already published on that topic.

Think of it this way. Imagine you want to know whether a particular medication actually reduces blood pressure. Hundreds of studies have been done on this over the years — some say yes, some say no, some look at different populations or doses. A systematic review finds all of those studies, assesses how trustworthy each one is, and combines the findings into one clear, evidence-based answer.

It is called 'systematic' because it follows a strict, pre-planned method. Every decision — which databases you searched, which studies you included or excluded and why — is documented so that anyone could repeat your review and get the same results. This transparency is what makes it one of the most credible types of research.

	How is it different from a literature review?

	A literature review is a general summary of what has been written on a topic. The author chooses what to include based on their own reading and knowledge. A systematic review is much more rigorous — it uses a specific, documented method to find every relevant study, not just the ones the author happened to find or agrees with. Systematic reviews sit at the top of the 'evidence hierarchy' in medicine.



The evidence hierarchy
In medicine, some types of evidence are considered more reliable than others. Systematic reviews sit near the top:

	Level
	Type of evidence

	Highest
	Systematic reviews and meta-analyses

	↓
	Randomised controlled trials (RCTs)

	↓
	Cohort studies

	↓
	Case-control studies

	↓
	Case reports and case series

	Lowest
	Expert opinion and anecdotal evidence



This is why systematic reviews are so valuable on a CV — they demonstrate that you can produce the highest level of clinical evidence.


2. Why should I do one as a medical student?
You might be thinking: I am a student, I have no research experience, why would I be able to write a systematic review? The honest answer is that systematic reviews are actually one of the most accessible types of research for a student because you are not collecting new data — you are reviewing studies that already exist.

Here is why it is worth doing:

1. It significantly strengthens your specialty application. Systematic reviews are highly regarded by training panels because they demonstrate analytical thinking and a genuine engagement with evidence-based medicine.
1. It does not require clinical access, ethics approval, or patient recruitment — unlike most other research types.
1. You can do it remotely, in your own time, and it counts as a genuine publication if you submit it to a journal.
1. It teaches you how to critically read and appraise research — a skill that will make you a better doctor for the rest of your career.
1. It is collaborative. Most systematic reviews have two or more authors, so you can do this with a peer, which makes the workload manageable.

	Realistic time commitment

	A student systematic review typically takes 3 to 6 months from start to submission, working a few hours per week. The most time-consuming parts are searching the databases and screening studies — both of which are explained step by step in this guide. You do not need to do everything at once.




3. Key terms explained
Before we get into the steps, here are the terms you will encounter most often. Do not worry about memorising them — come back to this section when you need it.

	Term
	What it means

	PICO / PICOS
	A framework for forming your research question. Population, Intervention, Comparison, Outcome (and sometimes Study design). Every systematic review starts here.

	Research question
	The specific question your review will answer. The more focused the better.

	Search strategy
	The exact combination of search terms you use to find studies in databases like PubMed and Cochrane.

	Inclusion criteria
	The rules that define which studies are allowed into your review — e.g. only RCTs, only adult patients, only studies published after 2010.

	Exclusion criteria
	The rules that define which studies are left out and why.

	Title and abstract screening
	The first pass through your search results, where you read just the title and abstract to decide whether a study might be relevant.

	Full-text screening
	Reading the complete paper to decide whether it truly meets your inclusion criteria.

	Data extraction
	Pulling out the key information from each included study into a structured table.

	Risk of bias
	An assessment of how trustworthy each study is — whether its design or methods might have introduced errors.

	PRISMA
	Preferred Reporting Items for Systematic Reviews and Meta-Analyses. A checklist of everything your review should report. You will need to include a PRISMA flow diagram.

	PROSPERO
	An international register where you can pre-register your systematic review. Registering your protocol before you start increases credibility and prevents outcome reporting bias.

	Protocol
	Your pre-planned method. Written before you start and ideally registered on PROSPERO.

	Meta-analysis
	A statistical technique that combines the numerical results of multiple studies to produce a single overall result. Not all systematic reviews include a meta-analysis — it depends on whether the data are compatible.

	Grey literature
	Research that is not published in academic journals — conference abstracts, government reports, dissertations. Including it reduces publication bias.

	Heterogeneity
	How different the included studies are from each other. High heterogeneity means combining results statistically is less reliable.




4. How to do a systematic review — step by step
There are seven main steps. They must be done in order. The most common mistake students make is jumping ahead — for example, starting to search databases before they have a clear, registered protocol.

Step 1 — Choose your topic and form your PICO question
Your review needs a specific, answerable question. Vague questions lead to vague reviews. The PICO framework helps you structure your question.

	Letter
	Stands for
	Example

	P
	Population
	Adult patients with type 2 diabetes

	I
	Intervention
	Metformin

	C
	Comparison
	Placebo or other diabetes medication

	O
	Outcome
	HbA1c reduction at 12 months



Your PICO question would then be: 'In adult patients with type 2 diabetes (P), does metformin (I) compared to placebo (C) reduce HbA1c levels at 12 months (O)?'

	How to choose a good topic

	Choose something you are genuinely interested in and something that has not already been answered by a very recent, comprehensive systematic review. Search PROSPERO and the Cochrane Library first to check your question has not already been reviewed. Choose a topic that is specific enough to be answerable but broad enough that studies actually exist on it. When in doubt, start with a topic related to the specialty you are interested in — it makes the application even more relevant.



Step 2 — Write and register your protocol
A protocol is your pre-planned method. It describes what you will do before you do it. Writing a protocol:
1. Forces you to think through every decision in advance
1. Makes your review more credible — you cannot be accused of changing your methods after seeing the results
1. Can be registered on PROSPERO (prospero.york.ac.uk) — free, takes about 30 minutes, and significantly improves your chances of publication

Your protocol should include: your PICO question, your inclusion and exclusion criteria, which databases you plan to search, your search strategy, how you will screen studies, how you will extract data, and how you will assess risk of bias.

The template in Section 6 of this guide gives you a ready-to-complete protocol framework.

Step 3 — Search the databases
You need to search multiple databases systematically. For a medical systematic review, you should search at least:
1. PubMed / MEDLINE — the most important database for biomedical research. Free to access at pubmed.ncbi.nlm.nih.gov
1. Embase — focuses on pharmacology and drug research. Usually accessed via university library
1. Cochrane Central Register of Controlled Trials (CENTRAL) — specifically for RCTs
1. Web of Science — broad scientific database

Your search string should combine your PICO terms using Boolean operators:

	Boolean operators explained

	AND — narrows results. "diabetes AND metformin" finds studies that mention both.
OR — broadens results. "diabetes OR type 2 diabetes OR T2DM" finds studies that mention any of these terms.
NOT — excludes terms. Rarely needed.

Use MeSH terms (Medical Subject Headings) on PubMed — these are standardised medical terms that capture all variations. Search for your topic and click "MeSH terms" to find the right ones.



Document your search string exactly. You need to be able to report the precise string used in each database, including the date you ran the search.

Step 4 — Screen the studies
Screening happens in two stages. This is usually the most time-consuming part of a systematic review.

Stage 1 — Title and abstract screening. You will often find hundreds or thousands of results. The first pass is quick — read just the title and abstract of each study and decide: does this study potentially meet my inclusion criteria? If yes or maybe, it goes forward to the next stage. If clearly no, exclude it.

Stage 2 — Full-text screening. For the studies that passed stage 1, read the complete paper and apply your inclusion and exclusion criteria rigorously. Record exactly why each study is excluded.

	Two-reviewer rule

	Best practice is for two people to screen independently and then compare decisions, resolving disagreements by discussion. This reduces bias and is required by most journals. Find a co-author — a fellow student, a junior doctor, or anyone willing to help. Even if they are not a co-author, having a second screener for at least a sample of your studies strengthens your review considerably.



Use a free tool like Rayyan (rayyan.ai) or Covidence to manage your screening. They are designed specifically for this and make the process much faster.

Step 5 — Extract the data
For every study that passes screening, you need to extract the key information into a standardised table. Your data extraction table should capture:
1. Study details: author, year, country, journal
1. Study design: RCT, cohort study, etc.
1. Population: who were the participants, how many, what were their characteristics
1. Intervention and comparison: what was done in each group
1. Outcomes: what was measured, what were the results, what units
1. Funding source and any conflicts of interest

Create this table in Excel or Google Sheets. Having a pre-specified table before you start extraction helps you stay consistent. A template data extraction table is included in Section 6.

Step 6 — Assess risk of bias
Not all studies are equally trustworthy. Risk of bias assessment tells your reader how much confidence to place in the results of each included study.

The tool you use depends on the type of study:
1. For RCTs — use the Cochrane Risk of Bias tool 2.0 (RoB 2). Available free at riskofbias.info
1. For observational studies — use the Newcastle-Ottawa Scale
1. For diagnostic accuracy studies — use QUADAS-2

Each tool asks you a series of questions about the study design and awards a low, moderate, or high risk of bias rating in each domain. This is methodical and learnable — do not be intimidated by it.

Step 7 — Synthesise and write up
Now you bring everything together. If your included studies are too different from each other to combine statistically (high heterogeneity), you will write a narrative synthesis — a structured description of what each study found and how the findings compare.

If your studies are similar enough, you may be able to perform a meta-analysis. This requires basic statistical knowledge and software (Review Manager / RevMan is free from Cochrane). For your first systematic review, a narrative synthesis is completely acceptable.

Your write-up should follow the PRISMA reporting guidelines. The structure is:
1. Abstract — brief summary of background, methods, results, conclusions
1. Introduction — why this topic matters, what is already known, your research question
1. Methods — your protocol, search strategy, screening process, data extraction, risk of bias assessment
1. Results — PRISMA flow diagram, characteristics of included studies, data extraction findings, risk of bias results
1. Discussion — interpretation of findings, limitations, implications for practice and future research
1. Conclusion — a clear, direct answer to your research question

Download the PRISMA checklist at prisma-statement.org and tick off each item as you write. This is what journals use to assess your report.


5. Common mistakes and how to avoid them

	Mistake
	How to avoid it

	Starting without a clear PICO question
	Write your question out in full using the PICO template before doing anything else. If you cannot write a clear PICO question, your topic is not specific enough.

	Not registering a protocol on PROSPERO
	Register before you start searching. It takes 30 minutes and dramatically improves your credibility and publication chances.

	Searching only one database
	Search at least PubMed, Embase, and Cochrane Central. Missing databases means missing studies, which introduces bias.

	Not documenting your search strategy
	Copy and paste your exact search string from each database into a document immediately after searching, including the date. You must report this in your methods.

	Screening alone
	Find at least one other person to screen independently. Most journals require dual screening.

	Changing inclusion criteria after screening
	Set your inclusion and exclusion criteria in your protocol before you start screening. Do not change them after seeing the results.

	Including only studies that support your hypothesis
	If you have a hypothesis, be especially careful. A systematic review must include all eligible studies regardless of their findings.

	Forgetting grey literature
	Search conference abstract databases and google scholar to reduce publication bias.

	Treating a narrative review as a systematic review
	A systematic review has a registered protocol, a defined search strategy, and documented screening. If you do not have these, it is a literature review — which is still valuable but different.




6. Template: Your systematic review protocol
Use this template to plan your review before you start. Complete every section before you begin searching. This document can then be registered on PROSPERO.

Protocol template
Review title: Write a clear, descriptive title that includes your population, intervention, and outcome.
[Your title here]
PICO question
Population: [Who are the participants? Define age range, diagnosis, setting, etc.]
Intervention: [What is being studied? Be specific — drug name and dose, procedure, etc.]
Comparison: [What is the control or comparator? Placebo, usual care, another intervention?]
Outcome: [What will you measure? List primary outcome and any secondary outcomes.]
Background and rationale: [2-3 sentences: why does this question matter? What is the gap in the evidence?]
Inclusion criteria
Study design: [e.g. Randomised controlled trials only / RCTs and observational studies / all study designs]
Population: [Define who is included — age, diagnosis, setting]
Intervention: [Define what counts as the intervention]
Language: [e.g. English language only / all languages]
Date range: [e.g. Studies published from 2010 to present / no date restriction]
Exclusion criteria
[List specific types of studies, populations, or settings you will NOT include, and why]
Databases to be searched: [List at least: PubMed/MEDLINE, Embase, Cochrane Central. Add others relevant to your topic.]
Search strategy (PubMed example): [Paste your full PubMed search string here. Include the MeSH terms and Boolean operators used.]
Screening process: [Describe who will screen, how conflicts will be resolved, what tool you will use (e.g. Rayyan)]
Data extraction: [List the variables you will extract from each study. Attach your data extraction table template.]
Risk of bias assessment: [State which tool you will use and why — e.g. Cochrane RoB 2 for RCTs]
Synthesis: [Describe your planned approach: narrative synthesis, meta-analysis if appropriate, or both]
Authors: [Name(s) and institution(s) of all authors]
Date of registration: [PROSPERO registration date]
PROSPERO registration number: [Complete after registration]


7. Quick reference checklist
Use this checklist as you work through your systematic review. Tick each item when complete.

Planning
☐  I have chosen a specific, focused research question using the PICO framework
☐  I have searched PROSPERO and the Cochrane Library to confirm my question has not been answered already
☐  I have written my protocol including PICO, inclusion/exclusion criteria, and planned search strategy
☐  I have registered my protocol on PROSPERO
☐  I have identified at least one co-author to screen studies with me

Searching
☐  I have searched PubMed/MEDLINE
☐  I have searched Embase
☐  I have searched Cochrane Central
☐  I have searched at least one additional relevant database
☐  I have documented my exact search string and the date for each database
☐  I have searched grey literature (conference abstracts, Google Scholar)

Screening
☐  I have completed title and abstract screening (both reviewers, independently)
☐  I have completed full-text screening (both reviewers, independently)
☐  I have recorded the reason for exclusion for every excluded full-text
☐  I have calculated inter-rater agreement with my co-reviewer
☐  I have created a PRISMA flow diagram showing numbers at each stage

Data extraction and quality assessment
☐  I have extracted data from all included studies using my pre-specified table
☐  I have assessed risk of bias for all included studies using the appropriate tool
☐  I have completed data extraction independently or with my co-reviewer

Write-up
☐  I have completed all sections of the manuscript (introduction, methods, results, discussion, conclusion)
☐  I have used the PRISMA checklist and ticked every item
☐  I have included my PRISMA flow diagram
☐  I have included my data extraction tables
☐  I have included my risk of bias assessment
☐  I have chosen a target journal and read their submission guidelines
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