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[bookmark: _Ref179373302]Table A1. PRISMA 2020 Checklist 

	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Page 1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Page 1

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Pages 2-3

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Page 3

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Pages 5 and 10

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Page 7

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Pages 7-8

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Pages 7-9

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Pages 7-9

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Page 10 

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Pages 15-18

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	Pages 19-20

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	Pages 10-14

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	Page 9

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Pages 6-10

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Pages 7-10

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Pages 7-10

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Pages 7-10

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Page 29

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Page 10

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Pages 10-14

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Pages 8-9

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Pages 8-9

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Page 42

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	Pages 52-53

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Pages 11 and 42

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Pages 19 and 52

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Pages 29-31

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Pages 15-19

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	Pages 29-31

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	Pages 52-53

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	Pages 29-31

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Pages 31-34

	
	23b
	Discuss any limitations of the evidence included in the review.
	Page 36

	
	23c
	Discuss any limitations of the review processes used.
	Page 36

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Pages 35-36

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	Page 7

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Page 7

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	Page 7

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Page 38

	Competing interests
	26
	Declare any competing interests of review authors.
	Page 39

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	Pages 7, 9 and 38  
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[bookmark: _Ref179050858]Table A2. Summary of publications using ML or NLP methods in triage systems of EDs (n = 60)
	Author (Year)/
Country 
	EDs analyzed /Sample size (patients)
	Design
	Triage System in Use/[period]
	Classification object/prediction outcomes
	Predictors tested/variables total
	Classification algorithms
	Predictors of best performance outcomes
	Dataset % division [train, test, valid]
	Cross-validation [Z-folds]
	Best performing classification algorithms
	Performance measures
	Main results of the best algorithm

	
	
	
	
	
	
	
	
	
	
	
	
	

	Abad-Grau et al. [57] /2008/ Spain
	ED, data not reported/124
	Retrospective cohort
	MET
[not reported]
	Triage-levels
2-levels
	Age, gender, CC and pain level/6
	NB and C4.5
	CC and pain level
	[not reported]
	[5-folds] only in train set
	NB
	Accuracy, Se and Sp
	Accuracy of 
0.879

	Zmiri et al. [58] /2012/ Israel
	ED tertiary-care hospital/402
	Retrospective cohort
	Manual triage made by senior [not reported]
	Triage-levels
	Age, gender, VS, and CC/9
	NB and C4.5
	All features
	[not reported]
	[10-folds] in all dataset
	NB
	Accuracy, Se, Sp, PPV, BCR, HMSS, Entropy, and RCI
	Accuracy of 
0.567




	Ong et al. [23] /2012/ Singapore
	ED tertiary-care hospital and trauma center urban/ 925
	Prospective cohort
	PACS
[06/2006–06/2008]
	Triage critically ill patients (cardiac arrest or mortality within 72 hours)
binary classification
	DE, MH, VS, ECG, HRV, diabetes mellitus, chronic renal failure, heart rate, SBP, RR, GCS etiology/30
	SVM and MEWS
	Age, VS and heart rate variability (HRV) parameters
	[not reported]
	Leave-One-Out Cross-Validation z-folds not reported
	SVM
	ROC-AUC, Accuracy, Se, and Sp 
	AUC of 0.78 (CI: not reported)



	Chonde et al. [59]
/2013/ USA
	ED the tertiary-care urban hospital/870
	Retrospective cohort
	ESI
[2008–2008]
	Triage-levels 
	Age, gender, VS, CC, oxygen saturation, pain level/9
	OLR, NBN and MLP
	All features
	[90, 10, 0]
	not reported
	MLP
	Accuracy
	Accuracy of 0.671

	Azeez et al. [60] /2013/
Malaysia
	ED of a public teaching hospital/2.223
	Retrospective cohort
	OPTS
[not reported]

	Triage-levels
	Age, gender, VS, CC, and general appearance/20 
	MLF, ANFIS
	All features
	[70, 15, 15]
	not reported
	MLF
	Accuracy, Se, Sp and RMSE
	Accuracy of 
0.967

	Wang [20] /2013/ Taiwan
	ED of a teaching hospital/3.000
	Retrospective cohort
	ATS
[2010–2010]
	Triage-levels (ATS scores)
4-levels
	Age, gender, VS, MH, and general appearance/10
	SVM and BPNN
	All features
	[90, 10, 0]
	[10-folds] only in train set
	SVM
	Accuracy, MAPE and APE
	Accuracy of 
0.892

	Dugas et al. [24] /2016/ USA 
	EDs from a national NHAMCS/25.198
	Retrospective cohort
	ESI
[2009–2009]
	Triage-levels (5-levels) and
Mortality or ICU admission
	Age, gender, MA, VS, and CC/22
	LR and ESI
	All features
	[90, 10, 0]
	[10-folds] in all dataset
	LR
	ROC-AUC
	AUCs of 0.83 (CI: not reported) for ICU and triage-levels

	Levin et al. [17] /2018/ USA
	2 EDs, one teaching urban and the other community/172.726 sum
	Retrospective cohort
	ESI
[2013–2015]
	Triage-levels, Mortality or ICU admission, hospital admission and emergency procedure
	Age, gender, MA, VS, CC and MH /14

	RF and ESI
	All features
	[66, 34, 0]
	not reported
	RF
	ROC-AUC and Accuracy
	AUC of 0.92 (CI: not reported) for ICU and accuracy of 0.766, 0.747 for triage-level in urban and community  

	Kim et al. [25]
/2018/ USA
	100 EDs from the NTDB /460.865
	Retrospective cohort
	RTS
[2007–2013]
	Prehospital triage (mortality)
binary classification


	Age, VS, GCS and LC/5
	LR, RF, and DNN
	All features



	[90, 10, 0]
	[10-folds] only in train set
	DNN
	ROC-AUC, FPR and TPR
	AUC of 0.89 (CI: 0.882–0.890)

	Goto et al. [61] /2018/ USA
	EDs from a national NHAMCS/3.896
	Retrospective cohort
	ESI
[2007–2015]
	Triage critically ill patients (Mortality or
ICU admission)
	Age, gender, MA, VS, CC, oxygen saturation, asthma, and comorbidities/12
	LR, LAR, RF, GBDT, and DNN
	All features

	[70, 30, 0]
	k-fold cross validation z-folds not reported
	GBDT 
	ROC-AUC, Se, Sp, NRI, PPV, and NPV
	AUC of 0.80 (CI: ± 0.05 std)

	Tang et al. [41]
/2018/ USA
	ED of a private teaching hospital /58.976
	Retrospective cohort
	ESI
[2005–2011]
	Triage critically ill patients (Mortality, Length of ICU stay and readmission)
	DE, VS, CC, lab test results, physiologic, and diagnostic history/76
	LR, RF, GBC, BiLSTM, MLP, SVM, CNN and CNN–LSTM
	Demographics and physiologic
	[85, 15, 0]
	[5-folds] only in train set
	BiLSTM
	ROC-AUC, Se, Sp and F1-score
	AUC of 0.949 (CI: ± 0.003 std) for predicting mortality

	Kwon et al. [3] /2018/ South Korea
	151 EDs from the NEDIS /10.967,518
	Retrospective cohort
	KTAS [2014–2016]
	Triage critically ill patients (mortality, ICU admission and
Hospital admission) –
binary classification
	Age, gender, MA, VS, CC, arrival time, triage category
and trauma/12
	LR, RF, MLP, KTAS and MEWS
	All features
	[90, 10, 0]
	Internal-external validation
	MLP
	ROC-AUC and AUPRC
	AUC of 0.935 (CI: 0.935–0.936) for mortality and 0.894 (CI: 0.894–0.895) for ICU

	Ruiz et al. [21] /2017/ Ecuador
	ED of a public hospital /36.615
	Retrospective cohort
	CTAS
[15 months]
	Triage-levels (CTAS scores)
5-levels
	Age, gender, VS, GCS, pregnancy state, cause of the
medical attention and pain score/12
	LR, NB, and MLP
	All features
	[90, 10, 0]
	not reported
	MLP
	Accuracy
	Accuracy of 0.9417 (CI: not reported) for the triage levels of 2–5

	Liu et al. [65] /2019/ UK
	ED of urban general hospital/ 126.986
	Retrospective cohort
	MTS
[not reported]
	Triage-levels
5-levels
	Age, gender, MA, 
referral code, care group, first diagnosis, arrival time, date time for treatment and month of year/25
	K-means, FCM, PSO and RODDPSO
	All features
	[not reported]
	Silhouette
	RODDPSO
	Silhouette value
	Mean silhouette value of 0.316

	Raita et al. [5] /2019/
USA
	EDs from a national NHAMCS/
135.470
	Retrospective cohort
	 ESI
[2007–2015]
	Triage critically ill patients (ICU admission and hospitalization)
	DE, MA, VS, CC, patient comorbidities and ESI category/27
	LR, LAR, RF, XGBoost, and DNN 
	All features
	[70, 30, 0]
	[10-folds] only in train set
	DNN
	ROC-AUC Se, Sp, PPV and NPV
	AUCs of 0.86 (CI: 0.85–0.87) for ICU and 0.82 (CI: 0.82–0.83) for hospitalization

	Goto et al. [63] /2019/  USA
	PEDs from a national NHAMCS sample/52.037
	Retrospective cohort
	Pediatric ESI
[2007–2015]
	Triage critically ill children (ICU admission and hospitalization)
	Age, gender, MA, VS, oxygen saturation, visit reasons, patient’s residence, previous visits, and comorbidities/12
	LR, LAR, RF, GBDT, and DNN
	All features
	[70, 30, 0]
	[10-folds] only in train set
	DNN
	ROC-AUC, Se, Sp, PPV, and NPV
	AUC of 
0.85 (CI: 0,78–0,92) for ICU

	Wolff et al. [62] /2019/Chile
	PED tertiary care center/189.718
	Retrospective cohort
	Rule-based expert system [2014–2017]
	Triage critically ill children (Mortality and hospitalization) –
binary classification and multiclass classification (2-levels) – high and low severity 
	Age, gender and VS/8
	NB, SVM, MLF, and RF


	All features
	[80, 20, 0]
	[5-folds] in all dataset
	RF
	ROC-AUC Se, Sp, Accuracy, PPV, Kappa, and NPV
	AUCs of 0.86 (CI: ± 0.062 std) for mortality, 0.80 (CI: ± 0.006) for hospitalization and Acc of 0.92, Se of 0.52 for triage-level

	Garmendia et al. [22]  /2019/Chile
	PED of a public care center/ 22.025
	Retrospective cohort
	Not reported [2012–2014]
	Triage-levels (triage scores)
4-levels
	Age, gender, VS, days hospitalized, time instant (morning vs. afternoon), and triage at time/11
	NB, MLP, k-NN, and DT
	All variables (except gender)
	[not reported]
	[10-folds] in all dataset
	DT
	Accuracy 
	Average accuracy of 0.969 (CI: not reported) for triage-levels

	Choi et al. [6] /2019/
South Korea
	ED of a tertiary teaching hospital/138.022
	Retrospective cohort
	KTAS [2016–2019]
	Triage-levels 
5-levels
	DE, VS, CC, route to the ED, pain intensity, triage, LC and text of nursing triage notes/7
	LR, RF and XGBoost
	Clinical data and nursing triage notes
	[100, 0, 0]
	not reported
	XGBoost
	ROC-AUC, Se, PPV, and F1-score
	AUC of 
0.922 (IC: 0.918–0.925) with clinical data and nursing notes obtained superior results

	Kwon et al. [64] /2021/ South Korea
	PEDs drawn from a sample the NEDIS of 151 EDs /2.937,078
	Retrospective cohort
	KTAS [2014–2016]
	Triage critically ill children (ICU admission and hospitalization)
	Age, gender, MA, VS, CC, mental status, symptom onset to arrival time, and trauma/12
	LR, RF, MLP, KTAS and PEWS
	All features
	[80, 20, 0]
	[10-folds] only in the RF train set
	MLP
	ROC-AUC
	AUC of 0.908 (CI: 0.903–0.910) for ICU

	Chen et al. [37] /2020/ Taiwan
	ED tertiary teaching hospital/
85.775
	Retrospective cohort
	TTAS
[2017–2028]
	Triage-levels and ICU admission
	Age, gender, VS, CC, GCS, MH, and text of medical triage notes/15
	LR, REMS, DNN with paragraph vector and DNN with word embedding
	All features
	[90, 10, 0]
	[10-folds] only in train set
	DNN with word embedding
	ROC-AUC, Se, Sp, PPV, NPV, and F1-score
	AUC of 
0.863 (CI: 0.858–0.868) for triage-level
and 0.875 (IC: 0,871–0,878) for ICU

	Yu et al. [7]/2020/South Korea
	ED teaching and tertiary ED/86.309
	Retrospective cohort
	KTAS [2016–2017]
	Triage critically ill patients (Mortality or
ICU admission)
	Age, gender, MA, VS, CC, route of arrival, day of works, weekend, LC, and initial KTAS score/11
	LR, ML-based KTAS, SOFA, and INA-ML
	CC, age, heart rate, and SpO2
	[60, 20,20]
	not reported
	INA–ML
	ROC-AUC and ROC
	AUC of 87.6 (CI: 0.863–0.889) for ICU

	Kang et al. [66] /2020/ South Korea
	151 EDs from the NEDIS /8.981,181
	Retrospective cohort
	KTAS [2014–2016]

	Triage critically ill patients (ICU admission)
	Age, gender, VS, CC, mental status, symptom onset to arrival time, and trauma/11
	AI based on DL, KTAS, MEWS, NEWS, ESI, AI–ESI and AI–KTAS
	All features
	[97, 0, 3]
	Internal-external validation
	AI–ESI
	ROC-AUC, Se, Sp, PPV, NPV, and F1-score
	AUC of 0.923 (CI: 0.920–0.926)

	Joseph et al. [13] /2020/ USA
	ED teaching urban and tertiary care center /445.925
	Retrospective cohort
	ESI 
[2012–2020]
	Triage critically ill patients (mortality or ICU admission within 24 hours)
binary classification
	Age, gender, VS, CC, and ESI score/12
	LR with L2 normalization, XGBoost, DNN and ESI

	All features
	[80, 10, 10]
	[10-folds] in all dataset
	DNN
	ROC-AUC, Accuracy, Se, and Sp
	AUC of 0.857 (CI: 0.856–0.858)

	Fernandes et al. [10] /2020/Portuguese and USA
	2 EDs, general of a public hospital-HBA and trauma center of teaching-BIDMC/356.475 sum
	Retrospective cohort
	MTS [2012–2016] and ESI [2011–2016]
	Triage critically ill patients (ICU admission)
	Age, gender, MA, time of triage, ED visit, VS, CC, GCS, glycemia levels, triage category, disabilities, prescription at triage, and type of exams prescribed/21
	LR with L2 regularization, RF, and RUSBoost
	MTS Priority, clinical variables, CC in HBA and All except triage category in BIDMC
	[70, 30, 0]
	[10-folds] only in train set
	LR
	ROC-AUC, AUPRC, Accuracy, Se, Sp, PPV,
FPR, Cohen’s Kappa (κ), SMR, and F1-score

	AUC of 0.86 (CI: 0.85–0.87) in HBA and 0.91 (0.90–0.92) in BIDMC

	Fernandes et al. [67] /2020/Portuguese
	ED general of a public hospital/235.826
	Retrospective cohort
	MTS
2011–2016
	Triage critically ill patients (mortality or cardiopulmonary arrest)
	Age, gender, MA, time of triage, ED visit, VS, CC, GCS, glycemia levels, triage category, disabilities, prescription at triage, and type of exams prescribed/21
	LR with L2 regularization, RF, and XGBoost 
	All features except triage category
	[70, 30, 0]
	[10-folds] only in train set
	XGBoost
	ROC-AUC, AUPRC, Se, 
Sp, PPV, Cohen’s Kappa (κ), SMR, and F1-score
	AUC of 0.96 (CI: 0.95–0.97)

	Klug et al. [40] /2020/ Israel
	ED teaching tertiary center/799.522
	Retrospective cohort
	ESI
[2012–2018]
	Triage critically ill patients (mortality)
binary classification
	DE, MA, VS, CC, admission date, referral code, previous visits and hospitalizations, comorbidities, home medications and ESI score/17
	LR, XGBoost, severity scores SI, MSI, and ASI
	Age, MA, CC, five primary VS, and ESI
	[85, 15, 0]
	not reported
	XGBoost
	ROC-AUC,
Se, Sp, PPV, NPV and FPR
	AUCs of 0.962 (CI: 0.956–0.968) for early mortality and 0.923 (CI: 0.919–0.926) for short-term mortality

	Jiang et al. [8] /2021/China
	ED of a teaching hospital/ 17.661
	Retrospective cohort
	CETS [2015–2018]
	Triage-levels
4-levels

	Age, gender, VS, blood glucose, pain score, GCS, and Prehospital Index (PHI)/13
	multinomial LR, GBDT, XGBoost, and RF 
	Age, blood pressure, pulse rate, and oxygen saturation
	[80, 20, 0]
	not reported
	XGBoost
	ROC-AUC, Accuracy, Se, Sp, PPV, NPV, and F1-score
	AUC of 0.937 and accuracy of 0.785

	Liu et al. [9] /2021/China
	ED tertiary-care urban teaching hospital/22.272
	Retrospective and Prospective cohorts
	ETS [2012–2019]
	Triage-levels
4-levels
	Age, gender, MA, arrival time, VS, CC, LC, blood sugar level and pain score/12
	LR and CatBoost
	All features
	[70, 0, 30]
	[5-folds] in all dataset
	CatBoost
	ROC-AUC
	AUC of 0.875 (CI: ± 0.006 std)

	Wu et al. [30] /2021/
China
	ED tertiary-care urban teaching hospital/3.146
	Retrospective cohort
	TIMI [2017–2019]
	Triage critically ill patients (Mortality or
ICU admission)
	Age, gender, VS, MA, admission and discharge time, comorbidities, Risk factors, ECG, laboratory tests/27
	LAR, GRACE, and TIMI scores
	MA, reperfusion therapy, Killip class, SBP, SCr, CKMB, and BNP
	[70, 0, 30]
	not reported
	LAR
	ROC-AUC, Accuracy, Se, PPV, NPV, and F1-score
	AUC of 0.953 (CI: 0.922–0.984)

	Li et al. [68]
/2021/
China
	ED of a public teaching hospital/1.114
	Retrospective cohort
	 Not reported
[2016–2019]
	Triage critically ill patients (mortality)
binary classification
	Age, gender, VS, and laboratory tests/76
	LR, KNN, Gaussian NB, SVC, DT, RF, AdaBoost, GBDT, and LightGBM
	Vital signs (VS) and laboratory tests
	[80, 20, 0]
	[5-folds] in all dataset
	LightGBM
	ROC-AUC, Accuracy, Se, Sp, and PPV
	AUC of 0.976 (CI: ± 0.003)

	Kim et al. [45] /2021/South Korea
	ED of a private teaching hospital/762 simulated
triage cases
	Prospective cohort
	KTAS
[09/2019–12/2019]
	Triage-levels
3-levels
	Human transcribed and ML transcribed simulated triage
dialogue – Texts from the dialogue between doctors and patients
	BERT-KTAS, SVM, KNN and RF
	All features
	[80, 20, 0]
	[5-folds] only in train set
	SVM
	ROC-AUC, PPV, Se, Sp, and F1-score
	Model best with human-transcribed: AUC of 0.90 (CI: 0.86–0.94)

	Yun et al. [75]/
2021/South Korea
	ED tertiary-care urban teaching hospital
/80.433
	Retrospective cohort
	KTAS
[2016–2018]
	Triage critically ill patients (Mortality or
ICU admission)
	Age, gender, MA, VS, CC, time interval between onset and ED arrival, visit reason, AVPU and LC)/13
	LR, XGBoost and DNN
	All features
	[80, 20, 0]
	[5-folds] only in train set
	XGBoost
	ROC-AUC, Se, Sp, PPV, and NPV
	AUC of 0.861 (CI: 0.848– 0.874)

	Xie et al.
[69] /2021/Singapore
	ED of a public tertiary hospital /280.833
	Retrospective cohort
	PACS
[2009–2016]
	Triage critically ill patients (Mortality)
	DE, VS, MH, day of week, Shift time, comorbidities, and ICD-10 codes)/26

	AutoScore (SERP), MEWS, NEWS, CART, RAPS and REMS
	age, heart rate, respiration rate, diastolic blood pressure, and SBP
	[65, 15, 20]
	Internal-external validation
	AutoScore
	ROC-AUC, Se, Sp, PPV, NPV
	AUCs of 0.823 (CI: 0.814– 0.832) for 30-day mortality

	Kim et al. [35] /2021/USA
	100 EDs from the NTDB/1.204,290
	Retrospective cohort
	T-RTS
[2007–2016]
	Triage-levels
3-levels
	Age, VS, heart rate, systolic blood pressure (SBP), SI and simplified coma scale (SCS)/5
	LR, RF and DNN
	All features
	[80, 20, 0]
	[10-folds] only in train set
	DNN
	ROC-AUC, Accuracy, Se, Sp, PPV, NPV, 
MMAE
and F1-score
	AUCs of
0.883 (CI: 0,881–0,884)
for total set, 
0.878 (CI: 0,876–0,879)
for blunt set and 0.896 (CI: 0,893–0,898) for penetrating set

	Ivanov et al. [70] /2021/
USA
	2 EDs, community urban and trauma center urban/ 
147.052 sum of EDs
	Retrospective cohort
	ESI
[2015–2016]
	Triage-levels
5-levels
	Age, gender, VS, visit reasons, chronic illness, LC, nursing triage notes, and ESI/29
	XGBoost and ESI
	All features
	[not reported]
	[5-folds] only in train set
	XGBoost
	ROC-AUC, Accuracy, Se, PPV,
and F1-score
	AUCs of 0.866 (CI: 0.839–0.889) for site A and 0.823 (CI: 0.79 –0.849) for site B

	Klang et al. [43] /2021/
USA
	ED tertiary-care urban teaching center/ 412.858
	Retrospective cohort
	ESI 
[2014–2018]
	Triage critically ill patients (ICU admission)
	DE, MA, VS, CC, MH, previous visits and hospitalizations, time since previous ED presentation, nursing triage notes, and ESI/25
	XGBoost
	All features
	[75, 25, 0]
and
[90, 10, 0]
	not reported
	XGBoost
	ROC-AUC, Se, Sp, PPV, NPV, FPR, and F1-score
	AUC of 0.93 (CI: 0.92–0.95) with clinical data and nursing notes obtained superior results

	Nguyen et al. [72] /2021/ USA
	ED of tertiary teaching and Level I Trauma Center/41.654
	Retrospective cohort
	ESI
[2015–2019]
	Triage critically ill patients (ICU admission within 24 hours and ICU admission the 24th hour since inpatient admission)
	DE, VS, lab test results, counts of microbiology, imaging, and historical diagnoses, procedure, medication, lab orders, and ESI/82
	LR with elastic net regularization, RF, GBM, and MLP
	feature types were removed: DE, VS, medications, imaging, diagnosis, procedure, lab orders and lab results
	[40, 30, 30]
	internal validation
	GBM
	ROC-AUC and AUPRC
	AUC of 0.88 (CI: 0.87–0.89) for ICU within 24 hours and 0.86 (CI: 0.85–0.87) for ICU at the 24th hour

	Klang et al. [44]
/2021/ USA
	ED tertiary-care urban teaching center/412.901
	Retrospective cohort
	ESI
[2014–2018]
	Triage critically ill patients (mortality)
	DE, MA, VS, CC, Comorbidities, ICD-10 codes, ESI score, laboratory tests, nursing and physician text notes/17
	LR, XGBoost and Ensemble
	All features
	[75, 25, 0]
	not reported
	Ensemble
	ROC-AUC, Se, Sp, PPV, NPV,
and F1-score
	AUC of 0.99 (CI: 0.98–0.99) with clinical data and text triage notes obtained superior results

	Heyming et al. [71] /2021/
USA
	PED trauma center urban/ 585.142 

	Retrospective cohort
	ESI
[2013–2020]

	Triage critically ill children (Mortality, ICU admission and hospital admission)
3-levels – multiclass classification
	DE, MA, VS, ESI score, day/time of arrival, History of fever, Medication history and ICD-10 codes
/49
	XGBoost
	All variables (except gender, Weekend admissions, AVPU, Skin assessment, and 4 types of medication) 
	[50, 40, 10]
	not reported
	XGBoost
	ROC-AUC, AUC-PR, Se, PPV, NPV,
and F1-score
	AUCs of 0.982 (CI: 0.980– 0.983) and 0.968 (0.967– 0.969) for high and moderate criticality = triage-levels of 1–2 and 3, respectively.

	Puttinaovarat et al. [74]
/2021/
Thailand
	ED public teaching hospital/
not reported
	Retrospective cohort
	ESI
[not reported]
	Triage-levels (ESI scores)
5-levels
	Not reported / not reported
	LR, NB, MLP and SVM
	not reported
	[not reported]
	not reported
	SVM
	Accuracy, Se, and PPV
	Accuracy of 0.990 (CI: not reported) for the triage-levels

	Maurer et al. [73] /2021/
USA
	EDs from the ACS-TQIP/ 934.053
	Retrospective cohort
	TRISS [2010–2016]
	Trauma patient triage (mortality)
	DE, VS, GCS, comorbidities, injury characteristics/27
	Optimal Classification Trees (OCT) and TRISS
	All features
	[80, 20, 0]
	[10-folds] only in train set
	OCT
	ROC-AUC
	AUCs of 0.941
(CI: not reported)

	Hond et al. [36]/ 2021/Netherlands
	3 EDs, one tertiary-care center, and two urban teaching hospitals/
172.104
	Retrospective cohort
	MTS and NTS [2017–2019]
	Triage-levels and hospital admission of ED
4-levels





	DE, MA, VS, CC, time of presentation, triage category, pain score, GCS, comorbidity, lab test results, and treating specialty/51 
	LR with cubic spline ransformation and penalization, RF, XGBoost and DNN
	All features
	[70, 30, 0]
	Internal-external validation
	XGBoost
	ROC-AUC, Se, Sp, PPV, and NPV
	The test results for the three ED locations were pooled: AUC of 0.84 (CI: 0.77−0.88) at triage

	Gao et al. [12] /2022/China
	ED public teaching hospital/ 276.164
	Retrospective cohort
	FRENCH
[2017–2020]
	Triage-levels (FRENCH scores)
4-levels
	Age, gender, VS, LC, and oxygen saturation/8
	XGBoost
	All features
	[80, 20, 0]
	[10-folds] in all dataset
	XGBoost
	ROC-AUC and accuracy
	AUCs of 0.9629,0.9554, 0.9120, and 0.9296 for I, II, III, and IV) of each severity level


	Xie et al. [78] /2022/
USA
	EDs from a national MIMIC-IV-ED/441.437
	Retrospective cohort
	ESI
[2011–2019]

	Triage critically ill patients (mortality or
ICU admission)
	Age, gender, VS, CC, ESI score, pain score, ED visits in past year, and ICD-10 codes /64
	LR, MLP, Med2Vec, LSTM, RF, GB, ESI, MEWS, NEWS, REMS, CART, and AutoScore 
	All variables (except gender, CC, and ICD-10 codes)
	[80, 20, 0]
	MLP, Med2Vec, LSTM using the binary cross-entropy loss
	GB
	ROC-AUC, AUPRC, Se, and Sp 
	AUC of 0.880 (CI: 0.876–0.884) for the critical outcome

	Hwang and Lee [76] /2022/South Korea
	PEDs drawn from a national sample of 400 EDs/303.808
	Prospective cohort
	pedKTAS
[2016–2017]
	Triage critically ill children (Mortality or ICU admission and hospital admission)
	Age, gender, MA, VS, visit reasons, visit time, and LC/13
	RF and pedKTAS

	All features
	[50, 50, 0]
	[5-folds] in all dataset
	RF
	ROC-AUC and AUPRC
	AUC of 0.991 (CI: 0,991–0,992) for ICU

	Cotte et al. [79]
/2022/
Germany
	ED teaching hospital/378
	Prospective cohort
	MTS
[2019–2020]
	Triage-levels (MTS scores)
8-levels
	Age, gender, CC and comorbidities/7
	Bayesian networks (Ada app) and MTS
	All features
	[not reported]
	not reported
	Ada app
	Accuracy
	Accuracy of 
0.91

	Lee et al. [77] /2022/ South Korea
	400 EDs from the NEDIS /778.111
	Retrospective cohort
	KTAS [2016–2019]
	Trauma patient triage (mortality)
	Age, gender, Intentionality, Injury mechanism, Emergent symptoms, AVPU scale, Initial and Altered KTAS, Diagnostic code at discharge, Procedure code after hospitalized/914
	DNN, AdaBoost, XGBoost, LightGBM, AdaBoost+XGBoost, AdaBoost+LightGBM, XGBoost+LigtGBM, AdaBoost+XGBoost+LightGBM
	All features
	[80, 20, 0]
	[5-folds] only in train set
	DNN
	ROC-AUC, Se, Sp, Accuracy, and Balanced accuracy
	AUC of 
0.9513 (CI: ± 0.0023 std)

	Elhaj et al. [15]/2023/Turkey
	ED in teaching hospital/
4.540
	Retrospective
cohort
	MTS [04/2020–06/2020]
	Triage-levels (MTS scores)
5-levels 
	Age, gender, VS, CC, and chronic illness/10

	LR, DT, KNN, SVM, MLP, GBDT, XGBoost, AdaBoost, and RF
	Age, RR, and oxygen saturation
	[70, 15, 15]
	[5-folds] only in train set
	RF
	Accuracy, PPV, Se, and F1-score
	Accuracy and Se of 0.889 (CI: 0.875−0.893 and CI: 0.874−0.894)

	Wang et al. [46] /2023/
/UK
	ED of a large secondary care hospital/ 1.181
	Prospective cohort
	MTS
[02/2017–07/2021]
	Triage-levels
	Age, gender, blood test and text of medical triage notes of the patient’s physical conditions/8
	GNB, DT, SVM, LDA, LightGBM, and RF
	All features
	[80, 20, 0]
	[5-folds] only in train set
	LightGBM
	ROC-AUC, Accuracy, Se, PPV, and F1-Score
	AUC of 
0.81 (CI: ± 0.05 std)

	Vântu et al. [80] /2023/Romanian
	3 EDs, trauma center, community ED and a suburban free-standing ED/560.486
	Retrospective
cohort
	ESI
[2014–2017]
	Triage-levels
5-levels and 
3-levels
	DE, VS, CC, past MH/409
	LR, RF and NN-Sequentail
	All features
	[80, 20, 0]
	not reported
	NN-Sequentail
	ROC-AUC, Se, Sp, and PPV
	AUC of 0.66, 0.75, 0.70, 0.78, and 0.67 for the 5-levels ESI from 1 a 5 respectively.

	Ahmed et al. [81] /2023/ USA
	4 EDs large hospitals /478.212
	Retrospective
cohort
	ESI
[2017–2019]
	Triage-levels (ESI scores)
3-levels
	DE, VS, CC, arrival time, day of week, month of year, Patient Smoking Status/17
	XGBoost, CatBoost, SA-XGB, ASA-XGB, SA-CaB, and ASA-CaB
	All variables (except gender, Pulse Rate, ethnicity, day of week, month of year, Smoking Status)

	[not reported]
	not reported
	ASA-CaB
	Accuracy, PPV, Se, and F1-score
	Accuracy of 0.833% and F1-score of  0.832

	Sarbay et al. [48]
/2023/
Turkey
	ED of a teaching hospital/50 case scenarios
	Retrospective
cohort
	ESI
[not reported]
	Triage-levels (ESI scores)
5-levels
	not reported
	ChatGPT and three experts in the ESI triage scale
	not reported
	[not reported]
	not reported
	ChatGPT
	ROC-AUC, Se, Sp, PPV, NPV and F1-scores
	AUC of 0.846 (CI: 0.724–0.969) for the triage level of 1–2 (high acuity)





	Lee et al. [82] /2023/ South Korea
	400 EDs from the NEDIS / 6.536.306
	Retrospective
cohort
	KTAS [2016–2019]
	Trauma patient triage (mortality)
binary classification
	Age, gender, VS, Intentionality, Injury mechanism, Emergent symptoms, AVPU scale, ICD-10 codes, Initial KTAS/921
	LR, RF, AdaBoost, XGBoost, LightGBM, GBM, ERT, Ensemble and DNN
	All features
	[80, 20, 0]
	[5-folds] only in train set
	AdaBoost
	ROC-AUC, Se, Sp, Accuracy, and Balanced accuracy
	AUC of 
0.9974 (CI: ± 0.0005 std)

	Choi et al. [83]
/2023/ South Korea 
	ED of a tertiary teaching hospital/ 469.207
	Retrospective
cohort
	KTAS
[2015–2019]
	Triage critically ill patients (in-hospital cardiac arrest (IHCA) and ICU admission)
	DE, VS, CC, ECG, MA, MH, KTAS score, mental status, laboratory test/120
	XGBoost
	Oxygen saturation, CC, ECG, MA and laboratory test
	[67, 33, 0]
	[10-folds] only in train set
	XGBoost
	ROC-AUC, AUPRC, Se, Sp, PPV, and F1-score
	AUC of 0.961 (CI: not reported) for ICU

	Chang et al. [84] /2023/ South Korea
	151 EDs from the NEDIS /3.626.154
	Retrospective
cohort
	KTAS
[2016–2018]
	Triage-levels (KTAS scores)
5-levels
	DE, VS, MA, route of arrival, previous visits and AVPU scale/10
	LR, RF, XGBoost, and ANN
	All features
	[not reported]
	Internal-external validation
	XGBoost
	ROC-AUC and AUC-PR
	AUC of 0.777 (CI: 0.776– 0.777)

	Xiao et al. [47]
/2023/
China
	ED public teaching hospital /308.834
	Retrospective
cohort
	CETS 
[2021–2022]
	Triage-levels (CETS scores)
4-levels
	Age, gender, MA, VS, CC/18
	SVM, LightGBM, XGBoost, RF, DT, MLP, BiLSTM, CNN, TextCNN,  CNNLSTM, TextRNN and TransNet
	All features
	[56, 20, 24]
	[5-folds] only in train set
	TransNet (with Tokenizer encoding)
	ROC-AUC, Accuracy, Se, Sp, PPV, NPV and F1-score
	AUCs of 0.947, 0.906, 0.910, and 0.922 (CI: not reported) for the 4-levels from 1 to 4, respectively.

	Chen et al. [85] /2023/
Taiwan
	2 EDs teaching hospital and community urban/184.223 sum of EDs
	Retrospective
cohort
	TTAS
[2012–2022]
	Triage critically ill patients (mortality)
binary classification
	DE, GCS, VS, ECG, CC and CXR/23
	XGBoost and CNN
	information at triage and examination chest X-ray (CXR) images
	[50, 20, 30]
	Internal-external validation
	CNN
	ROC-AUC, Se, Sp, PPV, and NPV  
	AUC of 0.8915 (CI: not reported) for community hospital

	Chen et al. [39] /2023/
Taiwan
	ED teaching hospital/
171.275
	Retrospective
cohort
	CTAS
[2017–2020]



	Triage critically ill patients (ICU admission or in-hospital cardiac arrest (IHCA))
	Age, gender, MA, VS, CC, MH, chronic illness and text of medical triage notes/17
	LR, NB, RF, XGBoost, MLP, CNN, BiLSTM, BERT, and DNN
	All features
	[90, 10, 0]
	[10-folds] only in train set
	DNN with clinical narrative-aware 


	ROC-AUC, AUPRC, Se, Sp, PPV, and NPV
	AUC of
0.874 (CI: 0.873–0.882)

	Hall et al. [86]
/2023/
Canada
	3 EDs of urban large hospitals
/2.458.857 sum of EDs
	Retrospective
cohort
	CTAS 
[2017–2020]
[2018–2020]
[2011–2020]



	Triage-levels (CTAS scores)
5-levels
	Age, gender, CC, umbrella grouping of CC, 
clinical modifiers, and pain score/6
	DT, RF, GB, k-NN, and NN (neural net)
	All variables (except gender and clinical modifiers)
	[75, 25, 0]
	not reported
	GB
	Se, PPV, and F1-score
	Se for 3 EDs of 0.32, 0.94, and 0.14 (CI: not reported) for the triage-levels of 2–4, respectively. 


Abbreviations for Triage Systems: Emergency Severity Index (ESI); emergency triage scale/standard (ETS); Emergency Medical Dispatch Center (EMDC); Emergency Medical Dispatch System (EMDS); Global Registry of Acute Coronary Events (GRACE) score; Manchester Triage System (MTS); Intensive Care Unit (ICU); Korean Triage and Acuity Scale (KTAS); Modified Early Warning Score (MEWS); Manchester Triage Score (MTS); Sample size (N); National Early Warning Scores (NEWS); Netherlands Triage System (NTS); Revised Trauma Score (RTS); Shock Index (SI); Modified Shock Index (MSI), Aged Shock Index (ASI); initial nursing assessment (INA) based in ML; Sequential Organ Failure Assessment (SOFA); Chinese Emergency Triage Scale (CETS); pediatric early warning score (PEWS); Pediatric Emergency Department (PED); French Emergency Nurses Classification in Hospital scale (FRENCH); Objective Primary Triage Scale (OPTS); Mobile Emergency Triage (MET); New Injury Severity Score (NISS); pediatric Korean Triage and Acuity Scale (pedKTAS); revised trauma score for triage (T-RTS); Trauma and Injury Severity Score (TRISS); Thrombolysis in Myocardial Infarction (TIMI); Patient Acuity Category Scale (PACS); Taiwan triage and acuity scale (TTAS); Rapid Emergency Medicine Score (REMS); Rapid Acute Physiology Score (RAPS); Score for Emergency Risk Prediction (SERP). Abbreviations for predictor variables: Abbreviated Injury Scale (AIS); Alert/Verbal/Painful/Unresponsive (AVPU) scale; Bag-of-words (BoW); brain natriuretic peptide (BNP); chief complaints (CC); creatine kinase-MB (CKMB); Demographics (DE); Electrocardiogram (ECG); Glasgow Coma Scale (GCS) score; Influenza-Like-Illness (ILI) case indicator; level of consciousness (LC); Medical Information Mart for Intensive Care (MIMIC-III); Medical Information Mart for Intensive Care IV Emergency Department (MIMIC-IV-ED); medical history (MH); mode of arrival (MA); Motor Glasgow Coma Scale (mGCS); National Hospital Ambulatory Medical Care Survey (NHAMCS); respiratory rate (RR); serum creatinine (SCr); systolic blood pressure (SBP); vital signs (VS). Abbreviations for methods used: Adaptive boosting (AdaBoost); after-hour house-call (AHHC); American College of Surgeons Trauma Quality Improvement Program (ACS-TQIP) database; Artificial Neural Networks (ANN); Back-propagation Neural Networks (BPNN); Bayesian Networks (BN); Bidirectional Encoder Representations from Transformers with Korean Triage and Acuity Scale (BERT-KTAS); Bidirectional Long Short-Term Memory (BiLSTM); Bio-Clinical Bidirectional Encoder Representations from Transformers (Bio_Clinical BERT); categorical boosting (CatBoost); Convolutional Neural Networks (CNN); Decision Trees (DT); deep-learning (DL); Deep Neural Networks (DNN); extremely random trees (ERT); Extremely randomized tree (Extra-Tree); Fuzzy C-means (FCM) clustering algorithm; Gated Recurrent Units (GRU); Gradient Boost Classifier (GBC); Gradient Boosted Decision Tree (GBDT); Gradient Boosting Machines (GBM); k-Nearest Neighbours (k-NN); Lasso regression (LAR); Light Gradient Boosting Machine (LightGBM); Linear Discriminant Analysis (LDA); Logistic Regression (LR); Long Short-Term Memory (LSTM); Long Short-Term Memory with Convolutional Neural Networks (CNN-LSTM); machine learning system (MLS); macro-averaged mean absolute error (MMAE); Mean Absolute Percentage Error (MAPE); Multilayer Perceptron Neural Network (MLP); Multi-Layer Feedforward neural network (MLF); Naive Bayes (NB); Naïve Bayesian network (NBN); nearest neighbour (NN); Neural Network (NN); particle swarm optimization (PSO); Random Forest (RF); random under-sampling boosting (RUSBoost); Randomly Occurring Distributed Delayed Particle Swarm Optimization (RODDPSO); Root Mean Square Error (RMSE); Support Vector Machine (SVM); eXtreme Gradient Boosting (XGBoost). Abbreviations for performance measures: area under the receiver-operating-characteristics curve (AUC); Area Under the Precision and Recall Curve (AUPRC); area under the receiver-operating-characteristic (AUROC); Balanced Correctness Rate (BCR); false-positive rate (FPR); Harmonic Mean of Sensitivity and Specificity (HMSS); National Trauma Data Bank (NTDB); net benefit (NB); net reclassification improvement (NRI); negative-predictive-value (NPV); positive-predictive-value (PPV); Receiver operating characteristic (ROC); Receiver Operating Characteristic-Area Under the Curve (ROC-AUC); Relative Classifier Information (RCI); Sensitivity (Se); Specificity (Sp); standardized mortality ratio (SMR); true positive ratio (TPR). 











[bookmark: _Ref150099184]Table A3. Risk of bias (ROB) and applicability assessment for triage-levels (multiclass classification)

	Author, Year
	Risk of Bias
	Applicability
	Overall 

	
	 1. Participants
	 2. Predictors
	 3. Outcome
	 4. Analysis
	 1. Participants
	 2. Predictors
	 3. Outcome
	 Risk of Bias
	 Applicability

	(1) Abad-Grau et al., 2008
	+
	+
	-
	-
	+
	+
	-
	-
	-

	(2) Zmiri et al., 2012
	+
	+
	+
	?
	+
	+
	+
	?
	+

	(3) Chonde et al., 2013
	+
	+
	-
	-
	+
	+
	-
	-
	-

	(4) Azeez et al., 2013
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(5) Wang, 2013
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(6) Dugas et al., 2016
	+
	+
	+
	?
	+
	+
	+
	?
	+

	(7) Levin et al., 2018
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(8) Ruiz et al., 2017
	-
	+
	-
	-
	-
	+
	-
	-
	-

	(9) Liu et al., 2019
	-
	-
	-
	-
	-
	-
	-
	-
	-

	(10) Wolff et al., 2019
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(11) Garmendia et al., 2019
	+
	+
	-
	-
	+
	+
	-
	-
	-

	(12) Choi et al., 2019
	+
	+
	-
	-
	+
	+
	-
	-
	-

	(13) Chen et al., 2020
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(14) Jiang et al., 2021
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(15) Liu et al., 2021
	+
	+
	-
	+
	+
	+
	-
	-
	-

	(16) Kim et al., 2021
	-
	-
	-
	-
	-
	-
	-
	-
	-

	(17) Kim et al., 2021.1
	+
	+
	-
	-
	+
	+
	-
	-
	-

	(18) Ivanov et al., 2021
	+
	-
	?
	-
	+
	-
	?
	-
	-

	(19) Heyming et al., 2021
	+
	+
	+
	?
	+
	+
	+
	?
	+

	(20) Puttinaovarat et al., 2021
	-
	?
	?
	-
	-
	?
	?
	-
	-

	(21) Hond et al., 2021
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(22) Gao et al., 2022
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(23) Cotte et al., 2022
	-
	+
	-
	-
	-
	+
	-
	-
	-

	(24) Elhaj et al., 2023
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(25) Wang et al., 2023
	-
	-
	-
	-
	-
	-
	-
	-
	-

	(26) Vântu et al., 2023
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(27) Ahmed et al., 2023
	+
	+
	?
	?
	+
	+
	?
	?
	?

	(28) Chang et al., 2023
	+
	+
	?
	-
	+
	+
	?
	-
	?

	(29) Xiao et al., 2023
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(30) Hall et al., 2023
	+
	-
	+
	-
	+
	+
	+
	-
	+


Notes: + indicates low ROB/low concern regarding applicability; 
- indicates high ROB/high concern regarding applicability; and 
? indicates unclear ROB/unclear concern regarding applicability












Table A4. Risk of bias (ROB) and applicability assessment for mortality and ICU admission (binary classification)

	Author, Year
	Risk of Bias
	Applicability
	Overall 

	
	 1. Participants
	 2. Predictors
	 3. Outcome
	 4. Analysis
	 1. Participants
	 2. Predictors
	 3. Outcome
	 Risk of Bias
	 Applicability

	(1) Ong et al., 2012
	-
	+
	?
	-
	+
	+
	?
	-
	?

	(2) Kim et al., 2018
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(3) Goto et al., 2018
	-
	+
	+
	+
	+
	+
	+
	-
	+

	(4) Tang et al., 2018
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(5) Kwon et al., 2018
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(6) Raita et al., 2019
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(7) Goto et al., 2019
	+
	+
	+
	?
	+
	+
	+
	?
	+

	(8) Kwon et al., 2021
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(9) Yu et al., 2020
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(10) Kang et al., 2020
	+
	+
	-
	-
	+
	+
	-
	-
	-

	(11) Joseph et al., 2020
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(12) Fernandes et al., 2020
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(13) Fernandes et al., 2020.1
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(14) Klug et al., 2020
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(15) Wu et al., 2021
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(16) Li et al., 2021
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(17) Yun et al., 2021
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(18) Xie et al., 2021
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(19) Klang et al., 2021
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(20) Nguyen et al., 2021
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(21) Klang et al., 2021.1
	+
	-
	+
	-
	+
	-
	+
	-
	-

	(22) Maurer et al., 2021
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(23) Xie et al., 2022
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(24) Hwang and Lee, 2022
	+
	+
	+
	+
	+
	+
	+
	+
	+

	(25) Sarbay et al., 2023
	-
	?
	?
	-
	-
	?
	?
	-
	-

	(26) Lee et al., 2022
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(27) Lee et al., 2023
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(28) Choi et al., 2023
	+
	+
	+
	-
	+
	+
	+
	-
	+

	(29) Chen et al., 2023
	+
	-
	+
	?
	+
	+
	+
	-
	+

	(30) Chen et al., 2023.1
	+
	+
	+
	-
	+
	+
	+
	-
	+


Notes: + indicates low ROB/low concern regarding applicability; 
- indicates high ROB/high concern regarding applicability; and 
? indicates unclear ROB/unclear concern regarding applicability



