
Table 1. Search strategy.
	("collaborative-scien*" OR "participatory" OR "crowd-source*" OR "crowd-sourc*" OR "volunteered-geographic-information" OR "community-based-scien*" OR "crowdsourced-scien*" OR "crowd-sourced-scien*" OR "community-involvement" OR "community-participation" OR "public-participation" OR "community-driven" OR "collective-wisdom" OR "crowd-scien*" OR "citizen-scien*" OR "civic-scien*" OR "civil-scien*" OR "community-scien*" OR "participatory-scien*" OR "volunteer-scien*") AND ("clinical*" OR "medic*" OR "diseas*" OR "condition" OR "hospital*" OR "health*" OR "electronic-health-record*" OR "electronic-medical-record*") AND ("machine-learning" OR "deep-learning" OR "neural-network*" OR "natural-language*" OR "NLP" OR "supervised-learning" OR "unsupervised-learning" OR "decision-trees" OR "random-forest" OR "ensemble-model*" OR "ensemble-learning" OR "data-harmonization" OR "data-fusion" OR "support-vector-machine") 
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Table 2. Data extraction table for reviewed citations. 

	First author, Year
	Title
	Country, US state
	Medical Domain
	Citizen Scientist Participation Level
	How Data Was Collected
	Object of Data
	Type of Data
	ML Method
	Type of ML Task
	Ethical considerations
	Link to Project or Dataset

	Adhane, 2021[27]
	A Deep Convolutional Neural Network for Classification of Aedes Albopictus Mosquitoes
	Spain
	Epidemiology
	Data Collection 
	Phone Images
	Mosquitos
	Images 
	CNN
	Classification
	Not mentioned/ Not acquired 
	https://www.mosquitoalert.com/en/access-to-mosquito-alert-data-portal/ 

	Alpert, 2022[41]
	Barriers and Facilitators of Obtaining Social Determinants of Health of Patients With Cancer Through the Electronic Health Record Using Natural Language Processing Technology: Qualitative Feasibility Study With Stakeholder Interviews.
	US/Florida
	Oncology
	Engaging In Research Meetings, Setting Research Agenda
	Text
	Social Determinants of Health
	Text
	Other 
	Extraction
	IRB approval
	N/A

	Berens, 2018[55]
	Community-based benchmarking improves spike rate inference from two-photon calcium imaging data.
	Germany 
	Neurology
	Building ML Models 
	Medical Images
	Brain
	Images
	DNN
	Classification 
	Not mentioned/ Not acquired 
	http://dx.doi.org/10.6080/K02R3PMN 

	Bonas, 2023[46]
	Calibration of spatiotemporal forecasts from citizen science urban air pollution data with sparse recurrent neural networks
	US/California
	Environmental Health
	Data Collection
	Sensor
	Air
	Numeric
	RNN
	Regression
	Not mentioned/ Not acquired 
	https://www2.purpleair.com/ 

	Bonet-Solà, 2023[56]
	Analysis and Acoustic Event Classification of Environmental Data Collected in a Citizen Science Project.
	Spain
	Environmental Health 
	Data Collection 
	Phone Audio Recording 
	Noise
	Audio
	CNN
	Classification
	Consent acquired 
	https://www.salleurl.edu/en/research/project/sons-al-balco 

	Boniardi, 2022[57]
	A multi-step ML approach to assess the impact of COVID-19 lockdown on NO (2) attributable deaths in Milan and Rome, Italy.
	Italy
	Environmental Health
	Data Collection
	Diffusion Tube
	Air
	Numeric
	Random Forest
	Regression
	Not mentioned/ Not acquired 
	www.cittadiniperlaria.org; https://climate.copernicus.eu

	Bravo, 2016[58]
	Combining machine learning, crowdsourcing and expert knowledge to detect chemical-induced diseases in text
	Spain
	Biomedical informatics
	Annotating dataset for machine learning
	Text
	Research papers
	Text
	SVM
	Extraction
	Not mentioned/ Not acquired 
	 https://zenodo.org/record/29887?ln¬•en#.VsL3yDLWR_V

	Carney, 2022[33]
	Integrating Global Citizen Science Platforms to Enable Next-Generation Surveillance of Invasive and Vector Mosquitoes.
	US/Florida
	Epidemiology
	Data Collection 
	Phone Images
	Mosquitos
	Images 
	CNN
	Classification
	Not mentioned/ Not acquired 
	https://labs.mosquitoalert.com/participation/  

	Chianese, 2024[59]
	Long-term variation in exposure to NO2 concentrations in the city of  Naples, Italy: Results of a citizen science project 
	Italy
	Environmental Health
	Data collection
	Palms tube
	Air
	Numeric
	Random Forest
	Prediction 
	Not mentioned/ Not acquired 
	N/A

	Cochero, 2022[28]
	A convolutional neural network to recognize Chagas disease vectors using mobile phone images
	Argentina
	Epidemiology
	Building ML Models 
	Phone Images
	Bugs
	Images 
	CNN
	Classification
	Not mentioned/ Not acquired 
	https://github.com/lpattori/GeoVin_train; www.geovin.com.ar 

	Cychnerski, 2021[60]
	Segmentation Quality Refinement in Large-Scale Medical Image Dataset with Crowd-Sourced Annotations
	Poland
	Radiology
	Annotating dataset for machine learning
	Medical images
	Kidney
	Images
	GMM; Clustering
	Segmentation
	Not mentioned/ Not acquired 
	https://kask.eti.pg.gda.pl/medtagger

	Dutta, 2023[61]
	Perseveml: A Web-Based Tool to Identify Persistent Biomarker Structure for Rare Events Using Integrative ML Approach.
	US/Kansas
	Omics 
	Building ML Models 
	Omics
	Biomarkers
	Omics
	XGBoost, Naïve Bayes
	Classification 
	Not mentioned/ Not acquired 
	https://biostats-shinyr.kumc.edu/PerSEveML/    https://github.com/sreejatadutta/PerSEveML 

	Ershad, 2019[62]
	Automatic and near real-time stylistic behavior assessment in robotic surgery.
	US/Texas
	Surgery
	Annotating Dataset for ML
	Videos
	Body Movement 
	Videos 
	SVM
	Classification
	Consent acquired 
	N/A

	Farrar, 2024[63]
	Infection Inspection: using the power of citizen science for image‚Äëbased prediction  of antibiotic resistance  in Escherichia Coli treated  with ciprofloxacin
	UK
	Omics
	Annotating dataset for machine learning
	Medical Images
	Biological
	Images
	Mask-RCNN, PCA, Random Forest
	Classification
	Not mentioned/ Not acquired 
	 https://ora.ox.ac.uk/objects/uuid:12153432-e8b3-4398-a395-abfb980bd84e.

	Ferrell, 2023[64]
	Fine-tuning Strategies for Classifying Community-Engaged Research Studies Using Transformer-Based Models: Algorithm Development and Improvement Study.
	US/Virginia
	Biomedical Informatics
	Data Collection
	N/A
	Research Papers 
	Text
	Transformers 
	Classification
	Not mentioned/ Not acquired 
	N/A

	Fischer, 2020[65]
	What does crowdsourced data tell us about bicycling injury? A case study in a mid-sized Canadian city.
	Canada
	Trauma And Injury
	Data Collection
	Volunteered Geographic Information
	Transport Injury
	Text
	Random Forest
	Classification
	Not mentioned/ Not acquired 
	https://bikemaps.org/ 

	Garcia-Martí, 2017[66]
	Modelling and mapping tick dynamics using volunteered observations.
	Netherlands
	Epidemiology
	Data Collection
	Insect Sample
	Ticks
	Images
	Random Forest
	Regression
	Not mentioned/ Not acquired 
	www.tekenradar.nl 

	Gombolay, 2024[67]
	Effects of explainable artificial intelligence in neurology decision support
	US/GA
	Neurology
	Data collection
	Text
	Surveys
	Text
	Linear Regression 
	Prediction 
	IRB approval, Consent acquired 
	N/A

	Haag ,2023[68]
	Blending citizen science with natural language processing and ML: Understanding the experience of living with multiple sclerosis.
	Switzerland
	Neurology
	Engaging In Research Meetings, Setting Research Agenda
	Text
	Life Narrative
	Text
	LDA
	Extraction
	IRB approval, Consent acquired 
	https://clinicaltrials.gov/ct2/show/NCT02980640 

	Haag, 2024[51]
	Natural language processing analysis of the theories of people with multiple sclerosis about causes of their disease
	Switzerland 
	Neurology
	Engaging in research meetings, setting research agenda
	Text
	Surveys
	Text
	BERTopic
	Extraction
	IRB approval, Consent acquired 
	N/A

	Işık, 2023[38]
	Comparative analysis of ML approaches for predicting respiratory virus infection and symptom severity.
	Turkey
	Epidemiology
	Building ML Models
	Omics 
	Virus Samples
	Omics
	Random Forest, XGBoost
	Regression 
	Not mentioned/ Not acquired 
	https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE73072 

	Jain, 2023[69]
	Segmenting functional tissue units across human organs using community-driven development of generalizable ML algorithms.
	US/Indiana
	Biomedical Informatics 
	Building ML Models
	Medical Images 
	Human Organs 
	Images 
	Transformers
	Classification 
	Not mentioned/ Not acquired 
	https://github.com/cns-iu/ccf-research-kaggle-2022 

	Ji, 2023[70]
	Considerations for data acquisition and modeling strategies: Mitosis detection in computational pathology
	Canada
	Oncology
	Annotating dataset for machine learning
	Digital microscope
	Breast
	Images
	Linear Regression; Logistic Regression
	Classification
	Not mentioned/ Not acquired 
	N/A

	Južnič-Zonta, 2022[42]
	Mosquito alert: leveraging citizen science to create a GBIF mosquito occurrence dataset.
	Spain
	Epidemiology
	Data Collection
	Phone Images
	Mosquitos
	Images
	Other
	Classification
	Not mentioned/ Not acquired 
	www.mosquitoalert.com 

	Kamso, 2023[32]
	Crowd-sourcing and automation facilitated the identification and classification of randomized controlled trials in a living review.
	Canada
	Biomedical Informatics 
	Data Analysis, Cleaning or Sorting of Data
	Text
	Clinical Trial
	Text
	Other
	Classification
	Not mentioned/ Not acquired 
	N/A

	Kelly, 2020[52]
	Bidirectional long short-term memory for surgical skill classification of temporally segmented tasks.
	US/Minnesota
	Surgery
	Annotating Dataset for ML
	Videos
	Body Movement
	Videos
	LSTM
	Classification
	Consent acquired 
	N/A

	Kerkow, 2020[29]
	Can data from native mosquitoes support determining invasive species habitats? Modelling the climatic niche of Aedes japonicus japonicus (Diptera, Culicidae) in Germany.
	Germany
	Epidemiology
	Data Collection
	Insect Sample
	Mosquitos
	Images
	SVM
	Classification
	Not mentioned/ Not acquired 
	https://mueckenatlas.com/about/ 

	Khalighfar, 2022[36]
	Application of Deep Learning to Community-Science-Based Mosquito Monitoring and Detection of Novel Species.
	US/Kansas
	Epidemiology
	Data Collection
	Phone Audio Recording
	Mosquitos
	Audio
	CNN
	Classification
	Not mentioned/ Not acquired 
	https://figshare.com/articles/dataset/dx_doi_org_10_6084_m9_figshare_6025748/6025748 

	Larkin, 2022[50]
	Measuring and modelling perceptions of the built environment for epidemiological research using crowd-sourcing and image-based deep learning models.
	US/Oregon
	Environmental Health
	Annotating Dataset for ML
	Street View Images
	Built Environment
	Images
	CNN
	Regression
	IRB approval
	N/A

	Le, 2022[71]
	Analysis of the Human Protein Atlas Weakly Supervised Single-Cell Classification competition.
	Sweden
	Omics 
	Building ML Models
	Omics Data
	Protein
	Images
	Transformers, CNN
	Classification
	Not mentioned/ Not acquired 
	https://www.kaggle.com/c/hpa-single-cell-image-classificat 

	Lim, 2019[72]
	Mapping urban air quality using mobile sampling with low-cost sensors and ML in Seoul, South Korea.
	South Korea
	Environmental Health
	Data Collection
	Sensor
	Air 
	Numeric
	Linear Regression, Random Forest
	Regression
	Not mentioned/ Not acquired 
	N/A

	Lim, 2022[73]
	Investigating the Effects of Microclimate on Physiological Stress and Brain Function with Data Science and Wearables
	Singapore
	Neurology
	Data Collection
	Wearables
	Brain
	Images
	CNN, Random Forest
	Regression
	IRB approval
	N/A

	Lossio-Ventura, 2018[74]
	OC-2-KB: integrating crowdsourcing into an obesity and cancer knowledge base curation system.
	US/Florida
	Oncology 
	Annotating Dataset for ML
	N/A
	N/A
	Text
	LSTM
	Extraction
	Not mentioned/ Not acquired 
	https://github.com/bianjiang/BioText- 

	Middy, 2023[40]
	Spatiotemporal variability analysis of air pollution data from IoT based participatory sensing
	India
	Environmental Health
	Data Collection
	Sensor
	Air
	Numeric
	Other
	Regression
	Data protection measures 
	N/A

	Morgan, 2019[75]
	The Wisdom of Crowds Approach To Influenza-Rate Forecasting.
	US/DC
	Epidemiology
	Building ML Models 
(including competition, challenges)
	EHR Data
	Flu prediction model
	Text
	Linear Regression 
	Prediction 
	Not mentioned/ Not acquired 
	https://github.com/cdcepi/FluSight-forecasts/tree/master

	Noel-Storr, 2021[43]
	An evaluation of Cochrane Crowd found that crowdsourcing produced accurate results in identifying randomized trials.
	UK
	Biomedical Informatics 
	Data Collection
	Text
	Clinical Trial 
	Text
	Other
	Classification
	Not mentioned/ Not acquired 
	https://doi.org/10.1016/j.jclinepi.2021.01.006 

	Ong, 2022[76]
	Community-based mosquito surveillance: an automatic mosquito-on-human-skin recognition system with a deep learning algorithm
	Malaysia
	Epidemiology
	Data Collection
	Digital Camera
	Mosquitos
	Images
	CNN
	Classification
	Not mentioned/ Not acquired 
	https://data.mendeley.com/datasets/zw4p9kj6nt/1 

	Pataki, 2021[37]
	Deep learning identification for citizen science surveillance of tiger mosquitoes.
	Hungary
	Epidemiology
	Data Collection
	Phone Images
	Mosquitos
	Images
	CNN
	Classification
	Not mentioned/ Not acquired 
	http://www.mosquitoalert.com/en/mosquito-images-data-base/ 

	Polinen, 2022[77]
	Mosquito Edge: An Edge-Intelligent Real-Time Mosquito Threat Prediction Using an IoT-Enabled Hardware System.
	US/Texas
	Epidemiology 
	Data Collection
	Internet of things (IoT) Device
	Mosquitos
	Images
	Random Forest
	Classification
	Not mentioned/ Not acquired 
	https://observer.globe.gov/ 

	Ripoll, 2019[47]
	Testing the performance of sensors for ozone pollution monitoring in a citizen science approach
	Spain
	Environmental Health
	Data Collection
	Sensor
	Air
	Numeric
	Linear Regression
	Regression
	Not mentioned/ Not acquired 
	N/A

	Seyednasrollah, 2017[44]
	A DREAM Challenge to Build Prediction Models for Short-Term Discontinuation of Docetaxel in Metastatic Castration-Resistant Prostate Cancer.
	Finland
	Oncology
	Data Collection
	EHR Data
	Treatment Discontinuation
	Text
	Other
	Regression
	Not mentioned/ Not acquired 
	N/A

	Spicher, 2023[78]
	Crowdsourcing image segmentation for deep learning: integrated platform for citizen science, paid microtask, and gamification.
	Germany
	Ophthalmology
	Annotating Dataset for ML
	Medical Images
	Eyes
	Images
	CNN
	Classification
	Not mentioned/ Not acquired 
	N/A

	Spicher, 2024[79]
	Crowdsourcing image segmentation for deep learning: integrated platform for citizen science, paid microtask, and gamification
	Germany
	Ophthalmology
	Annotating dataset for ML
	Medical images
	Eyes
	Images
	U-Net
	Segmentation
	Not mentioned/ Not acquired 
	N/A

	Sulliva, 2018[80]
	Deep learning is combined with massive-scale citizen science to improve large-scale image classification.
	Sweden
	Omics 
	Annotating Dataset for ML
	Omics Images
	Proteins
	Images
	DNN
	Classification
	Not mentioned/ Not acquired 
	N/A

	Thornhill, 2017[81]
	Prioritising local action for water quality improvement using citizen science; a study across three major metropolitan areas of China
	China
	Environmental Health
	Data Collection
	Water Testers
	Water
	Text
	Random Forest
	Classification
	Not mentioned/ Not acquired 
	N/A

	Tolladay, 2024[54]
	A deep learning method for locating fetal heart rate decelerations during labour using crowd-sourced data
	UK
	Cardiology
	Data collection
	Electronic fetal monitor
	Heart 
	Numeric
	U-Net
	Prediction 
	Not mentioned/ Not acquired 
	N/A

	Tran, 2019[82]
	Distant supervision for treatment relation extraction by leveraging mesh subheadings.
	US/Kentucky
	Biomedical Informatics
	Annotating Dataset for ML
	Text
	Research Papers
	Text
	LSTM
	Extraction
	Not mentioned/ Not acquired 
	N/A

	Tsueng, 2016[39]
	Citizen Science for Mining the Biomedical Literature.
	US/California
	Biomedical Informatics
	Annotating Dataset for ML
	Text
	Research Papers
	Text
	Other
	Extraction
	IRB approval
	http://mark2cure.org 

	Tsueng, 2020[30]
	Applying citizen science to gene, drug and disease relationship extraction from biomedical abstracts.
	US/California
	Biomedical Informatics
	Annotating Dataset for ML
	N/A
	N/A
	Text
	Other
	Extraction
	Not mentioned/ Not acquired 
	https://mark2cure.org 

	Uelmen, 2023[34]
	Global mosquito observations dashboard (GMOD): creating a user-friendly web interface fueled by citizen science to monitor invasive and vector mosquitoes.
	US/Florida
	Epidemiology
	Data Collection
	Phone Images
	Mosquitos
	Images
	CNN
	Classification
	Not mentioned/ Not acquired 
	www.mosquitodashboard.org 

	Wang, 2021[83]
	Quiet Route Planning for Pedestrians in Traffic Noise Polluted Environments
	Germany
	Environmental Health
	Data Collection
	GPS
	Walking Trajectories
	Geospatial
	Random Forest
	Regression
	Not mentioned/ Not acquired 
	N/A

	Weichenthal, 2021[53]
	Combining citizen science and deep learning for large-scale estimation of outdoor nitrogen dioxide concentrations.
	Belgium
	Environmental Health
	Data Collection
	Air Sampler
	Air
	Images
	CNN
	Regression
	Data protection measures 
	https://curieuzeneuzen.be/ 

	Wieland, 2021[35]
	Combined climate and regional mosquito habitat model based on ML
	Germany
	Epidemiology
	Data Collection
	Insect Sample
	Mosquitos
	Images
	XGBoost
	Classification
	Not mentioned/ Not acquired 
	https://mueckenatlas.com/about/ 

	Yan, 2021[49]
	A Continuously Benchmarked and Crowdsourced Challenge for Rapid Development and Evaluation of Models to Predict COVID-19 Diagnosis and Hospitalization.
	US/Washington
	Biomedical Informatics
	Building ML Models 
	Electronic health records (EHR) 
	Covid Diagnosis
	Text
	Gradient Boosting
	Regression
	IRB approval
	https://cd2h.org/EHR_DREAM_COVID-19 

	Yu, 2018[45]
	Omics analysis System for precision Oncology (OASISPRO): a web-based omics analysis tool for clinical phenotype prediction.
	US/California
	Omics
	Data Collection
	N/A
	Genomics
	Omics
	Other
	Regression
	Not mentioned/ Not acquired 
	N/A

	Zhang, 2013[31]
	Human attitudes in environmental management: Fuzzy Cognitive Maps and policy option simulations analysis for a coal-mine ecosystem in China.
	China
	Environmental Health
	Annotating Dataset for ML
	Hand Drawing
	Cognitive Maps
	Geospatial
	ANN
	Regression
	Consent acquired 
	N/A



Note. CNN=convolution neural network; RNN=Recurrent neural network; DNN=Deep neural network; ANN=Artificial neural network; LSTM= Long short-term memory; SVM=Support vector machine; LDA=Latent Dirichlet allocation.


	











