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Abstract

[Purpose/Significance] The timeliness of evidence generation is crucial for
evidence-based decision-making, yet the current efficiency of evidence synthesis
often fails to meet decision-makers’ needs. Crowdsourcing is considered a
potential approach to enhance the production efficiency of evidence synthe-
sis.  This study examines the crowdsourcing application in the Cochrane
Crowd citizen science project as a case study to summarize the practical
implementation of crowdsourcing in evidence synthesis. [Method/Process]
Employing methods including literature research, web-based surveys, and case
analysis, this study analyzes the application mechanism of crowdsourcing in the
Cochrane Crowd citizen science project across five dimensions: crowdsourcers,
volunteers, crowdsourcing tasks, the Cochrane Crowd platform, and quality
assessment. [Results/Conclusion] By establishing clear objectives, incentive
mechanisms, and well-defined tasks, coupled with comprehensive training and
appropriate quality control mechanisms, crowdsourcing can be leveraged to
deliver high-quality outputs for evidence synthesis. This provides a reference
for future research on applying crowdsourcing in evidence synthesis across
different domains and at various stages of the evidence synthesis process.

Full Text
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Crowdsourcing in Evidence Synthesis: A Practical Application
Study—Taking the Crowdsourcing Application in the Cochrane
Crowd Citizen Science Project as an Example
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[Purpose/Significance] The timeliness of evidence generation is crucial for
evidence-informed decision-making, yet the efficiency of evidence synthesis cur-
rently fails to meet decision-makers’ needs. Crowdsourcing is considered a po-
tential method to improve the productivity of evidence synthesis. This study
examines the crowdsourcing application in the Cochrane Crowd citizen science
project as a case study to summarize practical applications of crowdsourcing in
evidence synthesis.

[Method/Process] Using literature review, web investigation, and case anal-
ysis methods, we analyzed the application mechanism of crowdsourcing in the
Cochrane Crowd citizen science project across five dimensions: crowdsourcer,
volunteers, crowdsourcing tasks, Cochrane Crowd platform, and quality assess-
ment.

[Results/Conclusions] By setting clear objectives, implementing incentive
measures, designing clear tasks, providing comprehensive training, and estab-
lishing appropriate quality control mechanisms, crowdsourcing can deliver high-
quality results for evidence synthesis. This provides a reference for future re-
search on applying crowdsourcing in evidence synthesis across different fields
and at different stages of the synthesis process.

Keywords: evidence synthesis; crowdsourcing; Cochrane Crowd; evidence-
based research

1 Introduction

Evidence-informed decision-making has become an important component of
evidence-based decision-making in many fields, and evidence synthesis serves as
a means to bridge the gap between research and policy. The accurate, concise,
and unbiased synthesis of existing evidence is essential for informed decision-
making. However, evidence synthesis is resource-intensive, particularly when
synthesizing scientific knowledge on complex problems. With the breadth and
depth of human research approximately doubling every nine years, solutions are
often distributed across tens of thousands of individual studies. Studies indicate
that a single evidence synthesis requires 18 months to 3 years of research team
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time, which hinders the demand-driven cycle of policy-making.

The academic community continuously explores innovative technologies to im-
prove evidence synthesis productivity. Some scholars have investigated ma-
chine learning, natural language processing, and text mining to search multi-
ple bibliographic databases and gray literature sources. Others have examined
citizen science methods like crowdsourcing to reduce costs and shorten time-
lines. Cochrane, an internationally renowned nonprofit organization dedicated
to health evidence production, primarily develops systematic reviews based on
randomized controlled trials. Although Cochrane focuses on medical evidence,
its evidence synthesis methods and tools have been adopted by other fields.
Cochrane was an early adopter of crowdsourcing in evidence synthesis, launch-
ing the Cochrane Crowd citizen science platform in 2016.

Research and practice on crowdsourcing applications in evidence synthesis re-
main in their infancy. Most studies focus on applying crowdsourcing to spe-
cific stages rather than the complete process, particularly the resource-intensive
screening and quality assessment phases. The most successful implementation
is the Cochrane Crowd citizen science project initiated by Cochrane. Since
2014, Cochrane has used crowdsourcing to efficiently identify studies for its
CENTRAL database, launching the Cochrane Crowd platform in May 2016 to
recruit global volunteers to help classify studies for health decision-making. As
of the survey, 29,004 contributors from 180 countries have classified nearly 8
million records.

This study employs literature review and case analysis methods to examine the
crowdsourcing application mechanism in Cochrane Crowd, providing reference
for Chinese researchers across disciplines to apply crowdsourcing in evidence
synthesis and improve evidence generation efficiency.

2 Crowdsourcing Application in Cochrane Crowd

Crowdsourcing operations can be analyzed through multiple dimensions. Based
on HOSSEINTI et al’s four-dimensional framework for crowdsourcing operations,
this paper examines the Cochrane Crowd application mechanism from five di-
mensions: crowdsourcer, volunteers, crowdsourcing tasks, Cochrane Crowd plat-
form, and quality assessment.

2.1 Crowdsourcer

The crowdsourcer is the initiator of the crowdsourcing project. In Cochrane
Crowd, there are two types: Cochrane organization and Cochrane systematic
review author teams. The former is the primary initiator and main service
object, while the latter emerged after the ScreendMe service launch.

Cochrane is a global nonprofit organization comprising researchers, healthcare
professionals, and others interested in health research, dedicated to collecting
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and analyzing the best available health evidence and producing systematic re-
views. Its work is recognized as the international gold standard for reliable
information, helping people make informed decisions about health and health-
care. Cochrane reviews enjoy high reputation due to their rigor. To improve
systematic review productivity, Cochrane built the Cochrane Central Register
of Controlled Trials (CENTRAL), which specifically collects reports of random-
ized and quasi-randomized controlled trials (RCTs and qRCTS) from databases
including Embase.com, ClinicalTrials.gov, CINAHL, and WHO ICTRP.

The purpose of Cochrane’s crowdsourcing initiative is to identify RCTs and
qRCTs for the CENTRAL database. In 2019, Cochrane launched the ScreendMe
service, which has been used by over 60 systematic review teams from 15
Cochrane review groups. The service comprises three components: Known As-
sessment Service, RCT Classifier Service, and Cochrane Crowd crowdsourcing
platform. The workflow involves uploading records for a specific systematic
review, matching them against previously crowd-screened records through the
Known Assessment Service, then using the RCT Classifier Service to identify
potential RCTs from remaining records, and finally having volunteers further
screen these potential RCTs through the crowdsourcing platform. Pilot studies
show volunteers can not only identify potential RCTs but also assess relevance to
review topics based on inclusion criteria, though these tasks require customized
training modules.

2.2 Volunteers

Cochrane Crowd is open to all without restrictions on qualifications, allowing
individuals without health research experience to participate. To facilitate vol-
unteer participation, the platform employs strategies to improve cognitive levels
while reducing task difficulty through carefully designed learning activities, task
access methods, and feedback mechanisms.

Survey data shows volunteer motivations include altruism (helping Cochrane),
learning, and self-actualization. Cochrane Crowd provides five color-coded mile-
stone badges representing completion of training tasks, 100 classifications, 1,000
classifications with high accuracy, and outstanding performance. These appear
on the task interface to motivate volunteers.

2.3 Crowdsourcing Tasks

2.3.1 Learning Activities The platform provides learning activities cover-
ing key concepts, research design understanding, and CONSORT (Counsolidated
Standards of Reporting Trials) reporting standards. The key concepts module
comprises seven sub-modules covering fair trial concepts. The research design
module introduces major study designs used in health research. The CONSORT
module teaches information reported in RCTs. These activities help volunteers
learn relevant knowledge.
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Each volunteer receives a crowdsourcing activity summary showing their learn-
ing and task history. Participants are classified into three levels based on per-
formance: regular screeners, expert screeners, and arbiters. All volunteers start
as regular screeners and can upgrade to expert screeners after completing 1,000
classifications with very high accuracy. Expert screeners’ classifications carry
greater weight, and records screened by them require fewer decisions to confirm.
Arbiters are volunteers with outstanding screening performance who make final
decisions when other screeners disagree or classify records as uncertain.

2.3.2 Task Access Methods Three task access pathways accommodate dif-
ferent experience levels: direct task access, newcomer pathway, and student
pathway. Direct access suits volunteers with domain knowledge and profes-
sional experience. The newcomer pathway suits those unfamiliar with health
research and evidence-based medicine. The student pathway suits those learning
health-related knowledge and wanting to understand evidence-based medicine.

The direct access interface presents all learning activities and task types for
voluntary selection. The newcomer and student pathways combine learning
activities and tasks in sequential order based on progressive principles, as shown
in . Volunteers must complete them sequentially.

2.3.3 Training Model and Feedback Mechanism FEach task type has
a brief, standardized training module comprising interactive training records.
For example, RCT and ICTRP identification tasks include 7 training records,
while CT identification includes 20. Volunteers receive immediate feedback and
guidance after each classification selection. These records reflect real-time task
scenarios, helping volunteers understand task requirements and learn proper
classification through feedback.

For COVID study identification tasks, training includes both learning and as-
sessment components. After completing 10 training records, volunteers must
pass an assessment (requiring 7 correct classifications) before task execution,
repeating training until qualified.

2.3.4 Task Types Cochrane Crowd tasks fall into three categories: main-
stream tasks, extended tasks, and pilot tasks.

Mainstream tasks involve identifying RCTs from literature titles and abstracts.
Record sources include four databases: Embase.com, CINAHL, ClinicalTri-
als.gov, and WHO ICTRP, with varying formats and difficulty levels. Main-
stream tasks are subdivided into three types based on record format: RCT
identification, CT identification, and ICTRP identification. CT and ICTRP
identification tasks display structured field groups, making information clearer
and more beginner-friendly. [Figure 1: see original paper| and [Figure 2: see
original paper] show examples of RCT and ICTRP identification tasks.

Extended tasks include Screen4dMe, COVID Quest, and COVID Quest Lite.
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In response to COVID-19, Cochrane created the Cochrane COVID-19 Study
Register, launching COVID Quest and COVID Quest Lite to rapidly identify
COVID-19-related studies and assign tags.

Pilot tasks include PICO extraction, DTA identification, and table retrieval,
serving two purposes: enabling volunteers to become Cochrane systematic re-
view authors or conducting feasibility tests. Task details are shown in .

2.4 Cochrane Crowd Platform

Crowdsourcing platforms typically feature interaction functions with crowd-
sourcers and crowd workers, task-related facilities, and platform-related infras-
tructure. Task-related facilities concern crowdsourcing tasks, while platform-
related facilities concern the platform itself. Cochrane Crowd has distinctive
features in both areas.

2.4.1 Task-related Facilities The platform employs a crowd agreement al-
gorithm requiring four consecutive identical classifications for final decisions.
When the chain breaks or uncertainty arises, experienced arbiters make final
decisions. The platform also uses highlighting functions to mark key phrases or
words in titles/abstracts, guiding volunteer attention and aiding classification
decisions. Blue highlighting marks method sections in abstracts, while other
colors mark keywords in potentially relevant or irrelevant records.

2.4.2 Platform-related Facilities A distinctive platform facility is the
machine learning-based RCT Classifier. Trained on Cochrane Crowd’s crowd
dataset, it predicts the probability of a record being an RCT, enabling
deletion of obvious non-RCT records to reduce volunteer workload and improve
identification efficiency. Studies show the classifier can exclude 60-80% of
irrelevant records while maintaining over 99% recall. [Figure 3: see original
paper] illustrates the classifier’s role in evidence identification, showing how it
processes records from multiple databases.

2.5 Quality Assessment

Cochrane Crowd has successfully organized an online community of nearly
30,000 volunteers who have completed substantial screening tasks sustainably.
Evaluation shows high accuracy, with crowd sensitivity at 99.1% and specificity
at 99%. Less than 20% of records require arbiter identification. While individ-
ual volunteers take longer per abstract than experts, parallel group work offsets
this, making total completion time far shorter than author teams.

Several studies have assessed volunteers’ ability to identify literature relevant to
specific systematic review topics based on inclusion criteria, demonstrating good
sensitivity and specificity. This shows that while Cochrane Crowd’s mainstream
tasks focus on identifying specific study designs, the platform can also support
topic-specific screening.
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3 Implications of Cochrane Crowd for Evidence Synthesis
Crowdsourcing

Although research on crowdsourcing in evidence synthesis remains nascent,
experimental studies and Cochrane Crowd’s successful operation demonstrate
crowdsourcing’s potential for improving evidence synthesis productivity.
Cochrane Crowd’s mechanisms offer several insights.

3.1 Quality Control Mechanisms

Cochrane Crowd’s task-centered design includes rich learning activities, inter-
active customized training modules, diverse task access methods, and feedback
mechanisms, improving correct task execution likelihood. Platform-level agree-
ment algorithms aggregate crowd classifications, further improving accuracy.
When applying crowdsourcing in evidence synthesis, crowdsourcers must estab-
lish appropriate processes and provide comprehensive training to ensure quality
standards for screening, data extraction, and other activities.

3.2 Platform Usability

Cochrane Crowd features good interaction functions, task-related and platform-
related facilities. From a design perspective, the platform follows simplicity
principles with user-friendly navigation. Highlighting functions direct volunteer
attention to key phrases, reducing participation burden. Currently, besides
Cochrane Crowd, the evidence synthesis field has few independently developed
crowdsourcing platforms, such as the CHEO Research Institute’s InsightScope.
Both platforms currently limit task posting to development teams and specific
personnel, restricting applicability. There is an urgent need to develop universal
evidence synthesis crowdsourcing platforms accessible to all evidence synthesis
author teams across fields.

3.3 Human-Machine Collaboration

Cochrane Crowd generates large, high-quality datasets through collective ef-
fort, providing training material for machine learning classifiers. As the crowd
screens more records, the RCT classifier becomes more accurate and efficient at
deleting non-RCT records, allowing the crowd to focus on tasks requiring human
intelligence. This exemplifies complementary human-machine collaboration. In
evidence synthesis, machine learning classifiers typically require gold-standard
classifications from professionals, which crowdsourcing can potentially provide
as a data generation method.
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4 Conclusion

Crowdsourcing is an effective method to improve evidence synthesis efficiency
and shorten production cycles. Through comprehensive participant training, ap-
propriate quality control mechanisms, clear objectives, clear tasks, and timely
feedback or rewards, high-quality crowdsourcing results meeting evidence syn-
thesis standards are achievable.

Interest and activity in introducing crowdsourcing to evidence synthesis are
growing rapidly. As researchers from different disciplines apply crowdsourcing
in evidence synthesis projects, new tools and platforms facilitating crowdsourc-
ing need further development. Future research should explore crowdsourcing
applications in evidence synthesis across different fields and at different synthe-
sis stages.
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