Supplementary Appendix
TableS1 Search strategy for automated support tools for evidence quality assessment
	[bookmark: _Hlk111821447]PubMed database <Feb 9, 2025>
	Results

	[bookmark: _Hlk111814296][bookmark: _Hlk111806087]#1
	“artificial intelligence”[MeSH Terms] OR “machine learning” [MeSH Terms] OR “neural networks” [MeSH Terms]
	214,146

	#2
	“algorit*”[Title/Abstract] OR “artificial intelligence”[Title/Abstract] OR AI[Title/Abstract] OR “computational intelligence”[Title/Abstract] OR “machine intelligence”[Title/Abstract] OR “computer reasoning”[Title/Abstract] OR “computer vision*”[Title/Abstract] OR “machine learnin*”[Title/Abstract] OR “large language model” [Title/Abstract] OR “deep learnin*”[Title/Abstract] OR “neural network*”[Title/Abstract] OR “computer-assisted”[Title/Abstract] OR “computer-aided”[Title/Abstract] OR “support vector machine*”[Title/Abstract] OR “support vector network*”[Title/Abstract] OR “computer methodologies”[Title/Abstract] OR “automated pattern recognition”[Title/Abstract] OR “pattern recognition systems”[Title/Abstract] OR (comput*[Title/Abstract] AND “pattern recognition”[Title/Abstract]) OR “k Nearest Neighbor”[Title/Abstract] OR “K nearest neighbour”[Title/Abstract] OR “random forest”[Title/Abstract]
	735,019

	#3
	#1 OR #2
	801,103

	#4
	“GRADE approach”[MeSH Terms]
	130

	#5
	“GRADE approach”[Title/Abstract] OR “evidence grading system”[Title/Abstract] OR “GRADE assessment”[Title/Abstract] OR “evidence classification”[Title/Abstract] OR “evidence appraisal”[Title/Abstract] OR “evidence level”[Title/Abstract] OR “evidence grade”[Title/Abstract] OR “recommendation grade”[Title/Abstract] OR “GRADE method”[Title/Abstract] OR “GRADE framework”[Title/Abstract] OR “GRADE evidence”[Title/Abstract] OR “GRADE grading”[Title/Abstract] OR “quality of evidence”[Title/Abstract] OR “evidence strength”[Title/Abstract] OR “evidence-based assessment”[Title/Abstract] OR “quality assessment” [Title/Abstract] OR “risk of bias”[Title/Abstract] 
	91,563

	#6
	#4 OR #5
	91,581

	#7
	#3 AND #6
	833

	Cochrane Central Register of Controlled Trials
	

	#1
	MeSH descriptor: [artificial intelligence] explode all trees
	3,348

	#2
	MeSH descriptor: [machine learning] explode all trees
	1,035

	#3
	MeSH descriptor: [neural networks] explode all trees
	552

	#4
	((algorit*) or “artificial intelligence” or AI or “computational intelligence” or “machine intelligence” or “computer reasoning” or (computer vision*) or (machine learnin*) or (deep learnin*) or (neural network*) or “computer-assisted” or “computer-aided” or (“large language model”) or (support vector machine*) or (support vector network*) or “computer methodologies” or “automated pattern recognition” or “pattern recognition systems” or (comput* and “pattern recognition”) or “k Nearest Neighbor” or “K nearest neighbour” or “random forest”): ti,ab,kw
	35,611

	#5
	#1 OR #2 OR #3 OR #4
	37,287

	#6
	MeSH descriptor: [GRADE approach] explode all trees
	3

	#7
	(“GRADE approach” or “evidence grading system” or “GRADE assessment” or “evidence classification” or “evidence appraisal” or “evidence level” or “evidence grade” or “recommendation grade” or “GRADE method” or “GRADE framework” or “GRADE evidence” or “GRADE grading” or “quality of evidence” or “quality assessment” or “evidence strength” or “evidence-based assessment” or “risk of bias”): ti,ab,kw
	9,389

	#8
	#6 OR #7
	9,389

	#9
	#5 AND #8
	671

	EMbase
	

	#1
	‘artificial intelligence’(topic)’/exp OR ‘machine learning’ (topic)’/exp OR ‘neural networks’ (topic)’/exp
	571,728

	#2
	‘algorit*’:ti,ab,kw OR ‘artificial intelligence’:ti,ab,kw OR AI:ti,ab,kw OR ‘computational intelligence’:ti,ab,kw OR ‘machine intelligence’:ti,ab,kw OR ‘computer reasoning’:ti,ab,kw OR ‘computer vision*’:ti,ab,kw OR ‘machine learnin*’:ti,ab,kw OR ‘deep learnin*’:ti,ab,kw OR ‘neural network*’:ti,ab,kw OR ‘computer-assisted’:ti,ab,kw OR ‘computer-aided’:ti,ab,kw OR ‘large language model’:ti,ab,kw OR ‘support vector machine*’:ti,ab,kw OR ‘support vector network*’:ti,ab,kw OR ‘computer methodologies’:ti,ab,kw OR ‘automated pattern recognition’:ti,ab,kw OR ‘pattern recognition systems’:ti,ab,kw OR (comput*:ti,ab,kw AND ‘pattern recognition’:ti,ab,kw) OR ‘k Nearest Neighbor’:ti,ab,kw OR ‘K nearest neighbour’:ti,ab,kw OR ‘random forest’:ti,ab,kw
	333,107

	#3
	#1 OR #2
	631,307

	#4
	‘GRADE approach’ (topic)'/exp
	4,966

	#5
	‘GRADE approach’:ti,ab,kw OR ‘evidence grading system’:ti,ab,kw OR ‘GRADE assessment’:ti,ab,kw OR ‘evidence classification’:ti,ab,kw OR ‘evidence appraisal’:ti,ab,kw OR ‘evidence level’:ti,ab,kw OR ‘evidence grade’:ti,ab,kw OR ‘recommendation grade’:ti,ab,kw OR ‘GRADE method’:ti,ab,kw OR ‘GRADE framework’:ti,ab,kw OR ‘GRADE evidence’:ti,ab,kw OR ‘GRADE grading’:ti,ab,kw OR ‘quality of evidence’:ti,ab,kw OR ‘quality assessment’:ti,ab,kw OR ‘evidence strength’:ti,ab,kw OR ‘evidence-based assessment’:ti,ab,kw OR ‘risk of bias’:ti,ab,kw
	101,249

	#6
	#4 OR #5
	103.032

	#7
	#3 AND #6
	513

	Web of Science
	

	#1
	TS= (“artificial intelligence” OR “machine learning” OR “neural networks”)
	1,522,406

	#2
	TI= (“algorit*” OR “artificial intelligence” OR AI OR “computational intelligence” OR “machine intelligence” OR “computer reasoning” OR “computer vision*” OR “machine learnin*” OR “deep learnin*” OR “neural network*” OR “computer-assisted” OR “computer-aided” OR “large language model” OR “support vector machine*” OR “support vector network*” OR “computer methodologies” OR “automated pattern recognition” OR “pattern recognition systems” OR (comput* AND “pattern recognition” ) OR “k Nearest Neighbor” OR “K nearest neighbour” OR “random forest”)
	1,262,387

	#3
	#1 OR #2
	2,215,646

	#4
	TS= (“GRADE approach”)
	5,173

	#5
	TI= (“GRADE approach” OR “evidence grading system” OR “GRADE assessment” OR “evidence classification” OR “evidence appraisal” OR “evidence level” OR “evidence grade” OR “recommendation grade” OR “GRADE method” OR “GRADE framework” OR “GRADE evidence” OR “GRADE grading” OR “quality of evidence” OR “quality assessment” OR “evidence strength” OR “evidence-based assessment” OR “risk of bias”)
	1,894

	#6
	#4 OR #5
	6,885

	#7
	#3 AND #6
	697

	IEEE Xplore

	#1
	"Mesh_Terms":"artificial intelligence" OR "Mesh_Terms":"machine learning" OR "Mesh_Terms":"neural networks"
	16,374

	#2
	"Document Title":"algorit*" OR "Document Title":"artificial intelligence" OR "Document Title":AI OR "Document Title":"computational intelligence" OR "Document Title":"machine intelligence" OR "Document Title":"computer reasoning" OR "Document Title":"computer vision*" OR "Document Title":"machine learnin*" OR "Document Title":"deep learnin*" OR "Document Title":"neural network*" OR "Document Title":"computer-assisted" OR "Document Title":"computer-aided" OR "Document Title":"large language model" OR "Document Title":"support vector machine*" OR "Document Title":"support vector network*" OR "Document Title":"computer methodologies" OR "Document Title":"automated pattern recognition" OR "Document Title":"pattern recognition systems" OR "Document Title":"k Nearest Neighbor" OR "Document Title":"K nearest neighbour" OR "Document Title":"random forest"
	556,463

	#3
	"Document Title":comput* AND "Document Title":"pattern recognition"
	155

	#4
	#1 OR #2 OR #3
	568,260

	#5
	"Mesh_Terms":"GRADE approach" OR "Document Title":"GRADE approach" OR "Document Title":"evidence grading system" OR "Document Title":"GRADE assessment" OR "Document Title":"evidence classification" OR "Document Title":"evidence appraisal" OR "Document Title":"evidence level" OR "Document Title":"evidence grade" OR "Document Title":"recommendation grade" OR "Document Title":"GRADE method" OR "Document Title":"GRADE framework" OR "Document Title":"GRADE evidence" OR "Document Title":"GRADE grading" OR "Document Title":"quality of evidence" OR "Document Title":"quality assessment" OR "Document Title":"evidence strength" OR "Document Title":"evidence-based assessment" OR "Document Title":"risk of bias"
	5,171

	#6
	#4 AND #5
	627

	ACM Digital Library

	#1
	[Title: "algorit*"] OR [Title: "artificial intelligence"] OR [Title: ai] OR [Title: "computational intelligence"] OR [Title: "machine intelligence"] OR [Title: "computer reasoning"] OR [Title: "computer vision*"] OR [Title: "machine learnin*"] OR [Title: "deep learnin*"] OR [Title: "neural network*"] OR [Title: "computer-assisted"] OR [Title: "computer-aided"] OR [Title: "large language model"] OR [Title: "support vector machine*"] OR [Title: "support vector network*"] OR [Title: "computer methodologies"] OR [Title: "automated pattern recognition"] OR [Title: "pattern recognition systems"] OR [Title: "k nearest neighbor"] OR [Title: "k nearest neighbour"] OR [Title: "random forest"] OR [Title: "computer pattern recognition"]
	77,526

	#2
	[Title: "grade approach"] OR [Title: "evidence grading system"] OR [Title: "grade assessment"] OR [Title: "evidence classification"] OR [Title: "evidence appraisal"] OR [Title: "evidence level"] OR [Title: "evidence grade"] OR [Title: "recommendation grade"] OR [Title: "grade method"] OR [Title: "grade framework"] OR [Title: "grade evidence"] OR [Title: "grade grading"] OR [Title: "quality of evidence"] OR [Title: "quality assessment"] OR [Title: "evidence strength"] OR [Title: "evidence-based assessment"] OR [Title: "risk of bias"]
	2,583

	#3
	#1 AND #2
	104

	中国知网（CNKI）

	#1
	SU= ((人工智能+机器学习+深度学习+神经网络+自然语言处理+大语言模型+计算机视觉+模式识别+智能算法+智能系统+监督学习+支持向量机+决策树+K近邻算法 +图像识别+数据挖掘)*( 证据分级+证据水平+质量评价+分级体系+证据评价+GRADE系统+分级系统+质量分级+循证分级))
	346

	维普(VIP)

	#1
	U=((人工智能OR 机器学习 OR 深度学习 OR 神经网络 OR 自然语言处理 OR 大语言模型 OR 计算机视觉 OR 模式识别 OR 智能算法 OR 智能系统 OR 监督学习 OR 支持向量机 OR 决策树 OR K近邻算法 OR k-NN OR 图像识别 OR 数据挖掘) AND (证据分级 OR 证据水平 OR 分级体系 OR 证据评价 OR 质量评价 OR GRADE系统 OR 分级系统 OR 质量分级 OR 循证分级))
	211

	万方(Wanfang Data)

	#1
	主题: ((人工智能 or 机器学习 or 深度学习 or 神经网络 or 自然语言处理 or 大语言模型 or 计算机视觉 or 模式识别 or 智能算法 or 智能系统 or 监督学习 or 支持向量机 or 决策树 or K近邻算法 or 图像识别 or 数据挖掘) AND ( 证据分级 or 证据水平 or 分级体系 or 证据评价 or GRADE系统 or 分级系统 or 质量分级 or 质量评价 or 循证分级))
	205

	中国生物医学文献数据库(CBM)

	#1
	“人工智能”[不加权:扩展] OR “机器学习” [不加权:扩展] OR “神经网络”[不加权:扩展]
	4515

	#2
	“人工智能”[常用字段:智能] OR “机器学习” [常用字段:智能] OR “深度学习”[常用字段:智能] OR “神经网络”[常用字段:智能] OR “自然语言处理”[常用字段:智能] “大语言模型”[常用字段:智能] OR “计算机视觉”[常用字段:智能] OR “模式识别” [常用字段:智能] OR “智能算法”[常用字段:智能] OR “智能系统”[常用字段:智能] OR “监督学习”[常用字段:智能] OR “支持向量机”[常用字段:智能] OR “决策树”[常用字段:智能] OR “K近邻算法”[常用字段:智能] OR “图像识别”[常用字段:智能] OR “数据挖掘”[常用字段:智能]
	49437

	#3
	#1 OR #2
	49437

	#4
	“证据分级”[不加权:扩展] OR “证据水平”[不加权:扩展] OR “分级体系”[不加权:扩展] OR “证据评价”[不加权:扩展] OR “GRADE系统”[不加权:扩展] OR “分级系统”[不加权:扩展] OR “质量分级”[不加权:扩展] OR “质量评价”[不加权:扩展] OR “循证分级”[不加权:扩展]
	860

	#5
	“证据分级”[常用字段:智能] OR “证据水平”[常用字段:智能] OR “分级体系”[常用字段:智能] OR “证据评价”[常用字段:智能] OR “GRADE系统”[常用字段:智能] OR “分级系统”[常用字段:智能] OR “质量分级”[常用字段:智能] OR “质量评价”[常用字段:智能] OR “循证分级”[常用字段:智能]
	1323

	#6
	#4 OR #5
	1428

	#7
	#3 AND #6
	186






Table S2 Basic characteristics of studies on automated support tools for evidence quality assessment
	[bookmark: _Hlk191913138]Study
	Country
	Study Type
	Tool Name
	Methodological Standard
	Technology Implemented
	Intended Task
	 Application Context
	Tool Link

	Armijo-Olivo 2020[1]
	Canada
	Observational Study
	RobotReviewer (Public Access)
	Cochrane RoB Tool
	Machine Learning Algorithms (binary classification), NLP
	Automatically assess risk of bias in RCTs to expedite SRs, HTAs, etc.
	Performed risk of bias assessment on 372 physical therapy RCTs
	https://www.robotreviewer.net/

	Hirt 2021[2]
	Switzerland
	Observational Study
	RobotReviewer (Public Access)
	Cochrane RoB Tool
	Machine Learning Algorithms (binary classification), NLP
	Automatically assess risk of bias in RCTs to expedite SRs, HTAs, etc.
	Performed risk of bias assessment on 190 RCTs from nursing-related Cochrane reviews
	https://www.robotreviewer.net/

	Edwards 2017[3]
	United Kingdom
	Observational Study
	RobotReviewer (Public Access)
	Cochrane RoB Tool
	Machine Learning Algorithms (binary classification), NLP
	Automatically assess risk of bias in RCTs to expedite SRs, HTAs, etc.
	Performed risk of bias assessment on 35 RCTs
	https://www.robotreviewer.net/

	Brassey 2021[4]
	United Kingdom
	Observational Study
	Evidence Mapping Tool 
(Public Access)
	Cochrane RoB Tool
	Machine Learning (binary classification), NLP and rule-based systems
	Automatically identify, assess and collate intervention study evidence for evidence-based medicine
	Performed risk of bias assessment on RCTs
	https://evidencemap.com/

	Arno 2022[5]
	United Kingdom
	Randomized Controlled Trial
	RobotReviewer (Public Access)
	Cochrane RoB Tool
	Machine Learning Algorithms (binary classification), NLP
	Automatically assess risk of bias in RCTs to expedite SRs, HTAs, etc.
	Assisted systematic reviewers in completing Cochrane risk of bias assessments
	https://www.robotreviewer.net/

	Clark 2020[6]
	Australia
	Observational Study
	RobotReviewer (Public Access)
	Cochrane RoB Tool
	Machine Learning Algorithms (binary classification), NLP
	Automatically assess risk of bias in RCTs to expedite SRs, HTAs, etc.
	[bookmark: _GoBack]Accelerated risk of bias assessment on 8 RCTs in a SR of increased fluid intake for urinary tract infection prevention
	https://www.robotreviewer.net/

	Gates 2018[7]
	Canada
	Observational Study
	RobotReviewer (Public Access)
	Cochrane RoB Tool
	Machine Learning Algorithms (binary classification), NLP
	Automatically assess risk of bias in RCTs to expedite SRs, HTAs, etc.
	Performed risk of bias assessment on 1180 RCTs across 10 clinical topics
	https://www.robotreviewer.net/

	Gates 2021[8]
	Canada
	Observational Study
	ExaCT
	Cochrane RoB Tool
	Text Mining, NLP
	Automatically extract study characteristics from publications of randomized trials
	Performed risk of bias assessment on RCTs
	http://exactdemo.iit.nrc.ca

	Park 2018[9]
	United Kingdom
	Methodological Study
	RobotReviewer (Public Access)
	Cochrane RoB Tool
	Machine Learning Algorithms, NLP
	Automatically assess risk of bias in RCTs to expedite SRs, HTAs, etc.
	Performed risk of bias assessment on RCTs
	https://www.robotreviewer.net/

	Zurrer 2024[10]
	Switzerland
	Observational Study
	STEED
	Cochrane RoB Tool
	R Programming, Data Mining, Text Mining, Rule Matching
	Automated extraction of experimental parameters and risk of bias items from neuroscience in vivo publications
	Extracted experimental parameters and risk of bias items from animal studies of motor neuron diseases and multiple sclerosis.
	/

	Woelfle 2024[11]
	Switzerland
	Observational Study
	Large Language Models
	A MeaSurement Tool to Assess systematic Reviews (AMSTAR), Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA)
	Deep Learning, Transformer Architecture
	Advanced natural language processing and reasoning, with broad applicability across text-based evaluation and evidence appraisal
	Assessed reporting quality , methodological rigor, and trial pragmatism of systematic reviews and randomized controlled trials
	/

	Suster 2023[12]
	Australia
	Observational Study
	EvidenceGRADEr 
(Public Access)
	Grading of Recommendation, Assessment, Development, and Evaluation (GRADE)
	Machine Learning Algorithms (binary classification, multiclass classification, multilabel classification), Deep Learning, NLP
	Automated quality assessment of medical evidence in systematic reviews
	Applied to predict GRADE quality grades and downgrading criteria
	/

	Sarker 2015[13]
	Australia
	Observational Study
	Automatic Evidence Quality Prediction (Not Named)
	Strength of Recommendation Taxonomy (SORT)
	Supervised Learning, Rule Matching, NLP
	Predict the quality of medical evidence using supervised machine learning on abstract texts and meta-data 
	Performed automatic quality grading for 1132 evidence-based recommendations
	/

	Brozek 2008[14]
	Canada
	Methodological Study
	GRADEpro (Public Access)
	Grading of Recommendation, Assessment, Development, and Evaluation (GRADE)
	Web Technologies, API Integration, GRADE Framework
	Assess evidence quality, formulate recommendation strength, and generate summary tables and decision frameworks
	Not specifically applied in a single research study
	https://www.gradepro.org/

	Marshall 2016[15]
	United Kingdom
	Observational Study
	RobotReviewer (Public Access)
	Cochrane RoB Tool
	Machine Learning Algorithms (binary classification), NLP
	Automatically assess risk of bias in RCTs to expedite SRs, HTAs, etc.
	Performed risk of bias assessment on RCTs
	https://www.robotreviewer.net/

	Kwong 2023[16]
	Canada
	Observational Study
	APPRAISE-AI
	Quality Assessment of Diagnostic Accuracy Studies (QUADAS-2), Transparent Reporting of a Multivariable Prediction Model for Individual Prognosis or Diagnosis (TRIPOD)
	Quality Evaluation Framework, Statistical Analysis
	Evaluate the methodological and reporting quality of AI prediction models for clinical decision support
	Assessed overall quality of 28 machine learning studies for sepsis prediction
	/

	Jardim 2022[17]
	Norway
	Randomized Controlled Trial
	RobotReviewer (Public Access)
	Cochrane RoB Tool
	Machine Learning Algorithms (binary classification), NLP
	Risk of bias assessment for RCTs with extraction of supporting informative text
	Performed risk of bias assessment on 26 RCTs in health and social interventions
	https://www.robotreviewer.net/

	Sterne 2019[18]
	United Kingdom
	Methodological Study
	ROB 2 Excel Macro Tool (Public Access)
	Cochrane RoB 2 Tool
	Excel VBA, Logic Rules, Form Controls
	Ggenerate domain-level risk of bias judgments via signaling question algorithms, and produce summary tables and risk of bias graphs
	Performed risk of bias assessment on RCTs
	/

	Eisele-Metzger 2025[19]
	Germany
	Observational Study
	Claude 2
	Cochrane RoB 2 Tool
	Large Language Models, Transformer Architecture
	Assist complex text analysis through natural language processing, applicable to medical research requiring large-scale text comprehension
	Performed risk of bias assessment on 100 RCTs focusing on the healthcare field
	/

	Kuitunen 2024[20]
	Finland
	Observational Study
	ChatGPT
	Cochrane RoB 2 Tool
	Large Language Models, NLP
	Achieve natural language understanding, generation, and dialogue interaction in various areas
	Performed risk of bias assessment in evidence-based medicine
	/


“/” indicates that the tool is either not publicly available or still under development, and no available link exists.
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