Module 5: Extracting Data

The fifth module in the series The Essentials of Conducting Systematic Reviews explores the process of extracting data from studies included in a systematic review.
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1. Explain the purpose and importance of data extraction in systematic reviews;
2. Describe the key steps involved in the data extraction process;
3. Identify the types of data commonly extracted from included studies.
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Lesson 1: Introduction to Data Extraction
Once included studies have been selected in a systematic review, the next step is to extract key details from the studies. This process is known as data extraction, which can also be referred to as data collection or abstraction.
Gathering key details from the included studies is important because it will be used to form the foundation for the results and conclusions of a systematic review.1,2 It is often the most time-consuming task in the review process and is a crucial step for ensuring that the data used are accurate, complete, and reliable.2-5
In the context of systematic reviews, ‘data’ refers to any information derived from the included studies. This can include the methodology, participant characteristics, interventions, outcomes, results, publication type, information about the original authors, and more.4

Importance of Data Extraction
Data extraction is a critical step in the systematic review process for several reasons. It supports the review process by:3,5,6
1. Ensuring accurate conclusions. The integrity of a review’s conclusions depends entirely on the accuracy of the extracted data.
2. Enabling synthesis and comparison across studies. Systematic reviews bring together findings from multiple studies. Consistent and structured data extraction makes this possible, even when studies report data differently.
3. Supporting critical appraisal. Having detailed data helps review authors assess the quality of included studies during risk of bias assessments.
4. Saving time. Careful and accurate data extraction reduces the need to revisit study reports during later review stages, such as synthesis, risk of bias assessments, and reporting.
While the process may seem straightforward, studies have shown a high prevalence of errors during data extraction, with error rates for extracting outcome data ranging from 8% to 63%.2,7-10 Although there is debate about how much these errors affect review conclusions,2,5 it is very difficult to detect errors following extraction. It is therefore crucial to implement measures that ensure accuracy during extraction process,3,4 which can include using standardized data extraction forms, using two reviewers to extract data, and piloting the form (discussed in Lesson 2 of this module). 

Common Data Types to Extract
The type of data to extract should be directly informed by the review question, as well as the planned tables, figures, subgroup analyses, and reporting guidelines (e.g., PRISMA).1,3-5 Extracting the right data ensures the review is focused, relevant, and reproducible.
Flexibility in the data extraction form is recommended to account for differences in reporting formats. Data should be extracted in its original form and transformed as needed at a later stage.4,11
The typical categories of data extracted in systematic reviews include:4,6,12
· Extraction details (e.g., reference ID, name of extractor);
· Study characteristics (e.g., authors, year, country);
· Methodology;
· Participant details (e.g., demographics);
· Intervention/exposure and comparator details;
· Outcomes measured;
· Results (e.g., effect sizes, confidence intervals);
· Miscellaneous (e.g., comments from review team).
We’ll go over each of these categories in more detail in Lesson 3 of this module.

Knowledge Check
Which of the following best describes why data extraction is a critical step in the systematic review process?
· It allows review authors to skip reading full-text articles.
· It ensures that only studies with positive results are included.
· It provides the foundation for accurate synthesis, comparison, and conclusions.
· It eliminates the need for risk of bias assessment.
The correct answer is: It provides the foundation for accurate synthesis, comparison, and conclusions.
Data extraction is essential because it forms the basis for the review’s results and conclusions, enables comparison across studies, supports risk of bias assessment, and helps ensure accuracy and completeness.
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Lesson 2: Steps in the Data Extraction Process
In this lesson, we explore the key steps in the data extraction process:3
1. Develop a data extraction plan.
2. Create the data extraction form.
3. Select authors for data extraction.
4. Pilot test the form.
5. Extract data from included studies.
6. Double-check and resolve discrepancies.
7. Correspond with authors as appropriate.
8. Organize extracted data and prepare for analysis.
Let’s look at each of these steps in more detail!

1 - Develop a Data Extraction Plan
Before beginning data extraction, it’s important to develop a clear and structured plan.3,6
This plan should outline what data will be extracted, who will perform the extraction, how discrepancies will be handled, and what tools or forms will be used.
This information is not only important for how the review will be conducted, but also is needed for reporting of the final review. In the final review, the methods section should detail:4
· The data categories extracted.
· How extracted data was verified.
· Who extracted the data.
· Pilot testing and training.
· How data was extracted from multiple reports of the same study.
· How disagreements were handled.
Before beginning the extraction process, check the reporting guidelines specific to your review type. For example, PRISMA requires you to report the following:13
[image: Image of the PRISMA 2020 Checklist showing data collection process and data items.]
A plan for quality control should also be made at this time. This helps ensure that data remains accurate, consistent, and well-documented throughout data extraction. This may include:6
· Regular spot checks of extracted data by a third reviewer.
· Team check-ins to discuss challenges or ambiguities.
· Documentation of assumptions and decisions for transparency and reproducibility.

2 - Create the Data Extraction Form
A standardized data extraction form is essential for ensuring consistency, reducing bias, and enhancing validity and reliability.1,4,5 Guiding frameworks like PICOS (for quantitative data), SPICE, and SPIDER (for qualitative data) can help structure the form and ensure alignment with the review’s eligibility criteria and synthesis plan.
The exact data chosen to be collected should be informed by the research question, planned tables and figures, inclusion/exclusion criteria, data for risk of bias assessment, and any planned subgroups.1,3-5
Striking the right balance is important! Too little data can lead to biased or incomplete conclusions, while too much can be unmanageable.3,4,6 When in doubt, it’s often better to collect more, as it’s easier to remove excess than to revisit reports later.3,6
Data forms can be paper-based, electronic (e.g., Google Forms), or generated using systematic review software tools (see Module 8). Electronic and online forms are generally preferred, as they reduce transcription errors, enable multiple users, simplify data sharing, and facilitate review updates.1,3,4  The form should include the form name, version number, and version date.3,4
An instruction manual should accompany the form, detailing coding conventions, project-specific definitions, and decision rules.1,3,5 It should be updated throughout the review process to reflect any recurring issues or clarifications that arise.
Tips for creating the form:
· Organize data elements in the same order as they appear in study reports to simplify  extraction.4
· The form should be clear and easy to use. Questions should be designed to match the expected data type. For e.g., using dropdowns for categorical data.1
· Favour closed-ended questions. For categorical data, include an "other, specify" option if the list may not be exhaustive. Open-ended questions are useful when responses are unpredictable but they are harder to analyze.3,6
· Ask one question at a time, avoiding multiple-part questions.3
· Provide space for notes.4 It can helpful for review authors to include any notes or assumptions they have conducting the data extraction process. This can be useful when handling discrepancies later on.
Need a template?
Cochrane has a template for RTCs and non-RCTs. 

3 - Select Authors for Data Extraction
At least two review authors should be involved in data extraction to minimize bias and improve accuracy.1,3,6,12,14-15 Each author should be trained on the review topic, methods, data collection form, and potential issues.2-6,12

While many guidelines encourage the use of experienced reviewers, evidence shows that even novice reviewers can perform well with proper training and support.6,16

4 - Pilot Test the Form
Before extraction begins, the data collection form should be pilot-tested on a small sample of studies (typically at least 3 randomly selected reports).1,3-6,12,14 Review authors should provide feedback, and the lead review author should verify the accuracy of the extracted data. This can then be used to identify questions or response items requiring modification, and determine if all necessary data was collected.3,4
After necessary changes are made, consensus among review authors is ideal to avoid misunderstandings. This is also the opportunity to assess reviewer reliability, which can highlight needs for further training, clarification in the instruction manual, or adjustments to the form.1,12 If major revisions are made, the revised form should undergo another pilot test.3

5 - Extract Data from Included Studies
The next step is to extract data from each included study using the standardized data extraction form. As mentioned earlier, each study should be extracted independently by two review authors to ensure accuracy and reduce the risk of errors.

6 - Double-check and Resolve Discrepancies
After independent extraction, the two reviewers compare their results to identify and resolve any discrepancies, which can be done using software or by comparing forms.4 Discrepancies may arise due to differences in interpretation, oversight, or formatting.
The following steps are usually taken to resolve disagreements:
1. Consensus: Review authors discuss disagreements to reach an agreement, often as the first step, since disagreements usually stem from errors by one extractor.1,3,4,6
2. Arbitration by a third reviewer: If consensus fails, a third independent review author can resolve the disagreement.1,4,6
3. Contacting study authors: If additional information is needed, contacting the study authors is recommended.4
4. Reporting the disagreement: If all else fails, the disagreement should be reported in the review.4

7 - Correspond with Authors as Needed
If important data are missing, unclear, or unreported, review authors should attempt to retrieve this information. This may involve checking other reports for the same study, calculating values from the available data (if appropriate), or contacting the study authors directly. If efforts to obtain the data are unsuccessful, review authors should document their attempts and report the data as “missing,” “unclear,” or “not reported.”

8 - Organize Extracted Data and Prepare for Analysis
As discussed in Module 4, it's important to link multiple reports of the same study to avoid duplicating data.5,14 Data extraction introduces new challenges, as multiple sources may contain conflicting information.

When handling multiple reports, there are two approaches:4
1. Extract data from each report separately, then combine information across multiple forms.
2. Extract data from all reports directly into a single form.
In both cases, select a 'primary source' for the study, typically the most recent or comprehensive study, often a peer-reviewed journal article over a conference abstract. Do not discard other reports, as they may contain unique information. If using data from multiple reports, specify which report provided each piece of data. If there are contradictions, note them and, if possible, contact the study authors for clarification.4,6

Knowledge Check
Put the following steps into the correct order for data extraction:
· Step 1 - Develop a data extraction plan
· Step 2 - Create the data extraction form
· Step 3 - Select authors for data extraction
· Step 4 - Pilot test the form
· Step 5 - Extract data from included studies
· Step 6 - Double-check and resolve discrepancies
· Step 7 - Correspond with authors as appropriate
· Step 8 -Organize extracted data and prepare for analysis
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Lesson 3: Extracting and Recording Data
In this lesson, we explore the key types of data that are typically extracted from included studies in a systematic review.

Common Data Extraction Categories
As mentioned previously, the specific data that will be extracted depend on several factors, including the review question, the planned tables and figures, and the reporting guidelines. The following categories represent common elements that are extracted:4,6,12
· Extraction details (e.g., reference ID, name of extractor);
· Study characteristics (e.g., authors, year, country);
· Methodology;
· Participant details (e.g., demographics);
· Intervention/exposure and comparator details;
· Outcomes measured;
· Results (e.g., effect sizes, confidence intervals);
· Miscellaneous (e.g., comments from review team).
While not an exhaustive list, these categories represent the most frequently extracted elements and can serve as a starting point when deciding what data to extract.

Recording Data
Once the types of data to extract have been identified, it's important to record it clearly, consistently, and transparently. Here are some practical tips for recording extracted data:
· Be concise.
· Use short phrases or bullet points rather than full sentences.
· Use consistent formatting.
· Formatting across studies should be consistent. Consider standardizing units, terminology, and abbreviations.
· Note assumptions.
· If you assume something not explicitly stated, mention this in the notes.
· Use “NR” (Not Reported).
· When a data point is missing, use “NR” rather than leaving it blank.
· Track sources.
· If multiple reports exist for one study, specify which report each data point came from.

	Let’s take a closer look at how to report each of the different categories!  
To illustrate the process, we’ll extract data from the open-access article titled:
Cumulative Effects of LDL Cholesterol and CRP Levels on Recurrent Stroke and TIA(opens in a new tab):17
For each section, we’ll use the PICOS review question we developed in Module 2 as a guiding example:
"In adults with a previous history of ischemic stroke (P), how does use of statin therapy (I) compare to no use of statin therapy (C) in terms of ischemic stroke recurrence (O), as measured by randomized controlled trials and cohort studies (S)?"

Note: the following examples of data extraction are intended to illustrate key concepts and are not a comprehensive list of all possible data elements that may be extracted in a systematic review.




Extraction Details
This section includes information related to the data extraction itself. This can include:
· Reference ID.
·  The reference ID is a unique identifier that the review team assigns to each study. Popular choices include the first author’s last name and year (e.g., Doe, 2025) or an ID associated with the study search (e.g., Covidence ID number).
· Name of review author conducting the data extraction.
· Date the data extraction was completed.
For example:
	Extraction Details

	Reference ID
	Name of reviewer
	Date completed

	Kitagawa, 2019
	Jane Doe
	July 1, 2025




Study Characteristics
This section includes characteristics that identify the study and provide additional information about potential influences. This can include:
· Citation (authors, title, journal, year of publication).
· Corresponding author contact information.
· Funding sources.
· Conflict of interest disclosures.
For example:
	Study Characteristics

	Last name of first author, year
	Full citation
	Corresponding author
	Funding source
	Conflicts of interest

	Kitagawa, 2019
	Kitagawa K, Hosomi N, Nagai Y, et al. Cumulative Effects of LDL Cholesterol and CRP Levels on Recurrent Stroke and TIA. J Atheroscler Thromb. 2019;26(5):432–441.
	Kazuo Kitagawa, kitagawa.kazuo@twmu.ac.jp(opens in a new tab)
	Ministry of Health, Labor, and Welfare of Japan; Hiroshima University and the Foundation for Biomedical Research and Innovation
	Authors disclosed relationships with pharmaceutical companies




Methodology
This section captures how the study was designed and conducted. This can include:
· Study design (e.g., randomized controlled trial, cohort study).
· Ethics approval and trial registration.
· Study eligibility criteria.
· Recruitment and sampling methods.
· Timeframe of study (including length of follow-up, enrolment start and end dates).
· Country (or countries) of origin.
· Randomization and blinding procedures, if applicable (e.g., allocation sequence, concealment, blinding).
· Analysis approach, including statistical methods.
For example:
[image: Methodology table.]

Participant Characteristics
This section includes information about characteristics of the participants, i.e., baseline demographic and clinical characteristics. This can include:
· Sample size (i.e., total number recruited).
· Setting (e.g., healthcare, geographic region) and context (e.g., rurality, economic context).
· Characteristics of participants in the study (e.g., age, sex and/or gender, race/ethnicity, comorbidities, etc.).
· Baseline characteristics.
For example:
	Participant Characteristics

	Setting
	Age
	Sex
	Other important baseline characteristics
	Number of participants randomized
	Number of participants analyzed

	People from hospitals in Japan with a previous stroke history
	Ranged 45-80 years
	~65-77% male
	Mean BMI: ~23 kg/m2; interval between first stroke and enrollment: 9 months
	1095
	1077




Intervention/Exposure and Comparator
This section describes the intervention/exposure and comparator groups in the study. These details would be extracted separately for each intervention/exposure and comparator group, and can include:
· Type of intervention/exposure/comparator.
· Sample size of the group.
· Group definition, including unit of measurement (if applicable).
· Duration of intervention/exposure/comparator.
· Timing, dose, frequency, and delivery of intervention/exposure measures.
· How the intervention/exposure was assessed.
For example:
	Intervention and Comparator

	Intervention group
	Sample size of intervention group
	Duration of intervention
	Delivery of intervention
	Comparator group
	Sample size of intervention group

	Pravastatin, 10 mg/day
	545
	Mean follow-up of 4.9 ± 1.4 years
	Oral administration, open-label design
	Control group (no statins)
	550




Outcomes
This section outlines the outcome(s) of the study, including how they were measured and defined. These would be extracted separately for each outcome of interest, and can include:
· Primary and secondary outcomes.
· Outcome definition, including unit of measurement (if applicable).
· How the outcome was measured or assessed.
· Timing of outcome assessments.
· Adverse outcomes (if relevant).
For example:
	Outcome

	Primary outcome
	Primary outcome definition
	Primary outcome assessment

	Recurrent stroke or TIA
	Stroke defined as focal clinical signs lasting ≥ 24 h, and TIA defined as an acute loss of focal cerebral or ocular function lasting ＜24 h
	NR




Results
This section summarizes the results of the study. Results would be extracted separately for each outcome of interest, and can include:
· Summary data for each group (e.g., event rates, 2x2 table for dichotomous data, means and SDs for continuous data).
· Between-groups effect estimates (e.g., hazard ratios, odds ratios) with confidence interval, p-value.
· Handling of missing data.
· Subgroup analyses.
For example:
	Results

	Comparison
	Event rate
(per 100 person-years)
	Hazard Ratio (HR)
	95% Confidence Interval
	p-value
	Missing data
	Subgroup analysis

	Pravastatin vs. control
	2.59 vs. 2.60 per 100 person-years
	1.01
	0.72-1.43
	0.947
	Used intention-to-treat to account for dropouts and missing data
	Comparing LDL <120  vs. ≥120 mg/dL; HR: 0.56 (95% CI: 0.37–0.85), p = 0.006




Miscellaneous
This section includes additional information that may be relevant for the review. This can include:
· Additional comments from the review authors.
· Whether correspondence with original study authors is required for clarification.
· Correspondence from study authors.
For example:
	Miscellaneous

	Comments from review team
	Correspondence with authors required?
	Correspondence details

	15% of control group began statin therapy during the study due to health reasons (e.g., increased cholesterol), which may affect the results
	No
	N/A




Knowledge Check
Match each data extraction category (on the left) with the example of extracted data (on the right):
· Participant details = Mean age, sex distribution, comorbidities
· Methodology = Randomization procedures, study design
· Outcomes = Primary endpoint, timing of assessments
· Miscellaneous = Comments from review team, correspondence with authors

Module Summary
	In summary, data extraction is an important step in systematic reviews, whereby key details are extracted from included studies. Here are some key points:
· Data extraction supports the review process by enabling accurate conclusions, facilitating synthesis and comparison across studies, supporting critical appraisal, and saving time.
· A clear and well-informed data extraction plan is essential for a robust review. It should outline details of the data extraction form, include pilot testing of the form, and specify how discrepancies will be resolved. Data extraction should be conducted by at two least two review authors.
· Commonly extracted data categories include extraction details, study characteristics, methodology, participant details, intervention/exposure and comparator details, outcomes, results, and miscellaneous items. The exact data chosen to be collected should be informed by the research question, planned tables and figures, inclusion/exclusion criteria, data for risk of bias assessment, and any planned subgroups.
Overall, a clear and structured approach to data extraction is essential for ensuring that the data and results of the systematic review are accurate, complete, and reliable.
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Congratulations! You have completed the final lesson of Module 5: Extracting Data.
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conducted in
Japan)

Follow-
up

Mean
49+
14

years

Randomization

Randomized
1:1, open-label;
exact
randomization
method used
not reported.

Statistical
analysis

Cox
proportional
hazards
regression
models to
calculate
adjusted
HRs,
intention-to-

Adjustment
set

Age, sex,
body mass
index, total
cholesterol,
HDL
cholesterol,
hypertension,
fasting blood
glucose,
chronic
Kidney
disease,
creatinine,
smoking
status




