	Study: Churpek et al. 2016 [1]

	Study Participation
	

	Key characteristics of source population
	Yes

	Method used to identify population
	Yes

	Recruitment period
	Yes

	Place of recruitment
	Yes

	Adequate study participation by eligible individuals
	Yes

	Baseline study sample characteristics
	Partly

	Summarized risk of potential bias
	Low

	Study Attrition
	

	Response rate
	Yes

	Attempts to collect information on participants who dropped out described
	No

	Reasons for loss to follow-up are provided.
	No

	Participants lost to follow-up are adequately described for key characteristics.
	No

	There are no important differences between key characteristics and outcomes in participants who completed the study and those who did not.
	Unsure

	Summarized risk of potential bias
	Moderate

	Prognostic Factor Measurement
	

	A clear definition or description of the prognostic factor measured is provided.
	Yes

	Continuous variables are reported or appropriate (i.e., not data-dependent) cut-points are used.
	Yes

	The prognostic factor measure and method are adequately valid and reliable to limit misclassification bias.
	Yes

	Adequate proportion of the study sample has complete data for prognostic factors.
	Unsure

	The method and setting of measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing prognostic factor data.
	Yes

	Summarized risk of potential bias
	Low

	Outcome Measurement
	

	Definition of the outcome
	Yes

	Valid and reliable measurement of outcome to limit misclassification bias
	Yes

	The method and setting of measurement are the same for all study participants.
	Yes

	Summarized risk of potential bias
	Low

	
	

	Study Confounding
	

	All important confounders measured
	Partly

	Clear definitions of the important confounders measured are provided
	No

	Valid and reliable measurement of confounders
	Unsure

	The method and setting of confounding measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing confounder data.
	Unsure 

	Appropriate accounting for confounding in the study design and the analysis
	No

	Summarized risk of potential bias
	Moderate

	Statistical Analysis
	

	There is sufficient presentation of data to assess the adequacy of the analysis.
	Partly

	Model development strategy adequate for the study design.
	Yes

	There is no selective reporting of results.
	Yes

	Summarized risk of potential bias
	Moderate

	Overall
	Moderate

	Table for QUIPS-assessment based on ”Table 3: Guidelines for Assessing Quality in Prognostic Studies on the Basis of Framework of Potential Biases” by Hayden et al. [2]




	GRADE criteria
	Rating 
	Footnotes
	Quality of evidence

	Study design
	No 
Serious (-1)
Very serious (-2)
	Observational study: Low
	

	Risk of Bias
	No 
Serious (-1)
Very serious (-2)
	Moderate risk of bias, assessed using QUIPS.
	



	Inconsistency
	No 
Serious (-1)
Very serious (-2)
	Not applicable - only one study per outcome.
	


	Indirectness
	No 
Serious (-1)
Very serious (-2)
	No
	⊕⊕•• 
Low

	Imprecision
	No 
Serious (-1)
Very serious (-2)
	No. Narrow confidence intervals - although not all CI 95% given. 
	

	Publication Bias
	Undetected
Strongly suspected (-1)
	Undetected
	

	Other
	Large effect (+1 or +2)
Dose Response (+1 or +2)
No Plausible confounding 
(+1 or +2)
	Not applicable
	


GRADE-assessment of Churpek et al.


	Study: Kellett et al. 2015 [3]

	Study Participation
	

	Key characteristics of source population
	Yes

	Method used to identify population
	Yes

	Recruitment period
	Yes

	Place of recruitment
	Yes

	Adequate study participation by eligible individuals
	Yes

	Baseline study sample characteristics
	Partly

	Summarized risk of potential bias
	Low

	Study Attrition
	

	Response rate
	Yes

	Attempts to collect information on participants who dropped out described
	No

	Reasons for loss to follow-up are provided.
	No

	Participants lost to follow-up are adequately described for key characteristics.
	No

	There are no important differences between key characteristics and outcomes in participants who completed the study and those who did not.
	Unsure

	Summarized risk of potential bias
	Moderate

	Prognostic Factor Measurement
	

	A clear definition or description of the prognostic factor measured is provided.
	Yes

	Continuous variables are reported or appropriate (i.e., not data-dependent) cut-points are used.
	Yes

	The prognostic factor measure and method are adequately valid and reliable to limit misclassification bias.
	Yes

	Adequate proportion of the study sample has complete data for prognostic factors.
	Yes

	The method and setting of measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing prognostic factor data.
	Yes

	Summarized risk of potential bias
	Low

	Outcome Measurement
	

	Definition of the outcome
	Yes

	Valid and reliable measurement of outcome to limit misclassification bias
	Yes

	The method and setting of measurement are the same for all study participants.
	Yes

	Summarized risk of potential bias
	Low

	
	

	Study Confounding
	

	All important confounders measured
	Partly

	Clear definitions of the important confounders measured are provided
	No

	Valid and reliable measurement of confounders
	No

	The method and setting of confounding measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing confounder data.
	Yes

	Appropriate accounting for confounding in the study design and the analysis
	No

	Summarized risk of potential bias
	Moderate

	Statistical Analysis
	

	There is sufficient presentation of data to assess the adequacy of the analysis.
	Yes

	Model development strategy adequate for the study design.
	Yes

	There is no selective reporting of results.
	Yes

	Summarized risk of potential bias
	Low

	Overall
	Moderate




	GRADE criteria
	Rating 
	Footnotes
	Quality of evidence

	Study design
	No 
Serious (-1)
Very serious (-2)
	Observational study: Low
	

	Risk of Bias
	No 
Serious (-1)
Very serious (-2)
	Moderate risk of bias, assessed using QUIPS.
	

	Inconsistency
	No 
Serious (-1)
Very serious (-2)
	Not applicable - only one study per outcome
	

	Indirectness
	No 
Serious (-1)
Very serious (-2)
	No
	⊕••• 
Very Low 

	Imprecision
	No 
Serious (-1)
Very serious (-2)
	Serious. Large standard deviations. No statistical significance.
	Downgraded due to serious risk of  imprecision.

	Publication Bias
	Undetected
Strongly suspected (-1)
	Undetected
	

	Other
	Large effect (+1 or +2)
Dose Response (+1 or +2)
No Plausible confounding 
(+1 or +2)
	Not applicable
	


GRADE-assessment of Kellett et al. 2015




	Study: Groarke et al. 2008 [4]

	Study Participation
	

	Key characteristics of source population
	Yes

	Method used to identify population
	Yes

	Recruitment period
	Yes

	Place of recruitment
	Yes

	Adequate study participation by eligible individuals
	Partly

	Baseline study sample characteristics
	Yes

	Summarized risk of potential bias
	Moderate

	Study Attrition
	

	Response rate
	Yes

	Attempts to collect information on participants who dropped out described
	Not applicable 

	Reasons for loss to follow-up are provided.
	Not applicable 

	Participants lost to follow-up are adequately described for key characteristics.
	Not applicable

	There are no important differences between key characteristics and outcomes in participants who completed the study and those who did not.
	Not applicable

	Summarized risk of potential bias
	Low

	Prognostic Factor Measurement
	

	A clear definition or description of the prognostic factor measured is provided.
	Yes

	Continuous variables are reported or appropriate (i.e., not data-dependent) cut-points are used.
	Yes

	The prognostic factor measure and method are adequately valid and reliable to limit misclassification bias.
	Yes

	Adequate proportion of the study sample has complete data for prognostic factors.
	Yes

	The method and setting of measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing prognostic factor data.
	Partly

	Summarized risk of potential bias
	Moderate 

	Outcome Measurement
	

	Definition of the outcome
	Yes

	Valid and reliable measurement of outcome to limit misclassification bias
	Yes

	The method and setting of measurement are the same for all study participants.
	Yes

	Summarized risk of potential bias
	Low

	
	

	Study Confounding
	

	All important confounders measured
	Partly

	Clear definitions of the important confounders measured are provided
	Partly

	Valid and reliable measurement of confounders
	Partly

	The method and setting of confounding measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing confounder data.
	Unsure

	Appropriate accounting for confounding in the study design and the analysis
	Partly 

	Summarized risk of potential bias
	Moderate

	Statistical Analysis
	

	There is sufficient presentation of data to assess the adequacy of the analysis.
	Yes

	Model development strategy adequate for the study design.
	Yes

	There is no selective reporting of results.
	Yes

	Summarized risk of potential bias
	Low

	Overall
	Moderate 






	GRADE criteria
	Rating 
	Footnotes
	Quality of evidence

	Study design
	No
Serious (-1)
Very serious (-2)
	Observational study: Low
	

	Risk of Bias
	No 
Serious (-1)
Very serious (-2)
	Moderate risk of bias, assessed using QUIPS.
	



	Inconsistency
	No 
Serious (-1)
Very serious (-2)
	Not applicable (only one study per outcome)
	


	Indirectness
	No 
Serious (-1)
Very serious (-2)
	No
	⊕••• 
Very Low 

	Imprecision
	No 
Serious (-1)
Very serious (-2)
	Serious. Few patients. Particularly in higher score categories. Low number of events.
	Downgraded due to serious risk of  imprecision.

	Publication Bias
	Undetected
Strongly suspected (-1)
	Undetected
	

	Other
	Large effect (+1 or +2)
Dose Response (+1 or +2)
No Plausible confounding 
(+1 or +2)
	Not applicable
	


GRADE-assessment of Groarke et al.



	Study: Kellett et al. 2011 [5]

	Study Participation
	

	The source population or population of interest is adequately described for key characteristics.
	Yes

	Method used to identify population
	Yes

	Recruitment period
	Yes

	Place of recruitment
	Yes

	Adequate study participation by eligible individuals
	Partly 

	Baseline study sample characteristics
	Partly

	Summarized risk of potential bias
	Moderate

	Study Attrition
	

	Response rate
	Partly

	Attempts to collect information on participants who dropped out described
	Yes

	Reasons for loss to follow-up are provided.
	Yes

	Participants lost to follow-up are adequately described for key characteristics.
	Partly

	There are no important differences between key characteristics and outcomes in participants who completed the study and those who did not.
	Unsure

	Summarized risk of potential bias
	Moderate

	Prognostic Factor Measurement
	

	A clear definition or description of the prognostic factor measured is provided.
	Yes

	Continuous variables are reported or appropriate (i.e., not data-dependent) cut-points are used.
	Yes

	The prognostic factor measure and method are adequately valid and reliable to limit misclassification bias.
	Yes

	Adequate proportion of the study sample has complete data for prognostic factors.
	Yes

	The method and setting of measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing prognostic factor data.
	Yes

	Summarized risk of potential bias
	Low

	Outcome Measurement
	

	Definition of the outcome
	Yes

	Valid and reliable measurement of outcome to limit misclassification bias
	Yes

	The method and setting of measurement are the same for all study participants.
	Yes

	Summarized risk of potential bias
	Low

	
	

	Study Confounding
	

	All important confounders measured
	Partly

	Clear definitions of the important confounders measured are provided
	Yes

	Valid and reliable measurement of confounders
	Partly 

	The method and setting of confounding measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing confounder data.
	Unsure

	Appropriate accounting for confounding in the study design and the analysis
	Partly

	Summarized risk of potential bias
	Moderate

	Statistical Analysis
	

	There is sufficient presentation of data to assess the adequacy of the analysis.
	Yes

	Model development strategy adequate for the study design.
	Yes

	There is no selective reporting of results.
	Yes

	Summarized risk of potential bias
	Low

	Overall
	Moderate






	GRADE criteria
	Rating 
	Footnotes
	Quality of evidence

	Study design
	No 
Serious (-1)
Very serious (-2)
	Observational study: Low
	

	Risk of Bias
	No 
Serious (-1)
Very serious (-2)
	Moderate risk of bias, assessed using QUIPS.
	



	Inconsistency
	No 
Serious (-1)
Very serious (-2)
	Not applicable - only one study per outcome.
	


	Indirectness
	No 
Serious (-1)
Very serious (-2)
	No
	⊕••• 
Very Low 

	Imprecision
	No 
Serious (-1)
Very serious (-2)
	Serious. Low number of events.
	Downgraded due to serious risk of  imprecision.

	Publication Bias
	Undetected
Strongly suspected (-1)
	Undetected
	

	Other
	Large effect (+1 or +2)
Dose Response (+1 or +2)
No Plausible confounding 
(+1 or +2)
	Not applicable
	


GRADE-assessment of Kellett et al. 2011





	Study: Kellett et al. 2013 [6]

	Study Participation
	

	Key characteristics of source population
	Yes

	Method used to identify population
	Yes

	Recruitment period
	Yes

	Place of recruitment
	Yes

	Adequate study participation by eligible individuals
	Yes

	Baseline study sample characteristics
	Partly

	Summarized risk of potential bias
	Low

	Study Attrition
	

	Response rate
	Yes

	Attempts to collect information on participants who dropped out described
	No

	Reasons for loss to follow-up are provided.
	Yes 

	Participants lost to follow-up are adequately described for key characteristics.
	No

	There are no important differences between key characteristics and outcomes in participants who completed the study and those who did not.
	Unsure

	Summarized risk of potential bias
	Moderate

	Prognostic Factor Measurement
	

	A clear definition or description of the prognostic factor measured is provided.
	Yes

	Continuous variables are reported or appropriate (i.e., not data-dependent) cut-points are used.
	Yes

	The prognostic factor measure and method are adequately valid and reliable to limit misclassification bias.
	Yes

	Adequate proportion of the study sample has complete data for prognostic factors.
	Yes

	The method and setting of measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing prognostic factor data.
	Yes

	Summarized risk of potential bias
	Low

	Outcome Measurement
	

	Definition of the outcome
	Yes

	Valid and reliable measurement of outcome  to limit misclassification bias
	Yes

	The method and setting of measurement are the same for all study participants.
	Yes

	Summarized risk of potential bias
	Low

	
	

	Study Confounding
	

	All important confounders measured
	Partly

	Clear definitions of the important confounders measured are provided
	No

	Valid and reliable measurement of confounders
	No

	The method and setting of confounding measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing confounder data.
	Unsure

	Appropriate accounting for confounding in the study design and the analysis
	No

	Summarized risk of potential bias
	Moderate

	Statistical Analysis
	

	There is sufficient presentation of data to assess the adequacy of the analysis.
	Yes

	Model development strategy adequate for the study design.
	Yes

	There is no selective reporting of results.
	Yes

	Summarized risk of potential bias
	Low

	Overall
	Moderate 






	GRADE criteria
	Rating 
	Footnotes
	Quality of evidence

	Study design
	No 
Serious (-1)
Very serious (-2)
	Observational study: Low
	

	Risk of Bias
	No 
Serious (-1)
Very serious (-2)
	Low risk of bias, assessed using QUIPS.
	



	Inconsistency
	No 
Serious (-1)
Very serious (-2)
	Not applicable - only one study per outcome.
	


	Indirectness
	No 
Serious (-1)
Very serious (-2)
	No
	⊕••• 
Very Low 

	Imprecision
	No 
Serious (-1)
Very serious (-2)
	Serious. Low number of events.
	Downgraded due to serious risk of  imprecision.

	Publication Bias
	Undetected
Strongly suspected (-1)
	Undetected
	

	Other
	Large effect (+1 or +2)
Dose Response (+1 or +2)
No Plausible confounding 
(+1 or +2)
	Not applicable
	


GRADE-assessment of Kellett et al. 2013.




	Study: Wang et al. 2017 [7]

	Study Participation
	

	The source population or population of interest is adequately described for key characteristics.
	Yes

	Method used to identify population
	Yes

	Recruitment period
	Yes

	Place of recruitment
	Yes

	Adequate study participation by eligible individuals
	Yes

	Baseline study sample characteristics
	Yes

	Summarized risk of potential bias
	Low

	Study Attrition
	

	Response rate
	Yes

	Attempts to collect information on participants who dropped out described
	Not applicable

	Reasons for loss to follow-up are provided.
	Not applicable

	Participants lost to follow-up are adequately described for key characteristics.
	Not applicable

	There are no important differences between key characteristics and outcomes in participants who completed the study and those who did not.
	Not applicable

	Summarized risk of potential bias
	Low

	Prognostic Factor Measurement
	

	A clear definition or description of the prognostic factor measured is provided.
	Yes

	Continuous variables are reported or appropriate (i.e., not data-dependent) cut-points are used.
	Yes

	The prognostic factor measure and method are adequately valid and reliable to limit misclassification bias.
	Yes 

	Adequate proportion of the study sample has complete data for prognostic factors.
	Yes

	The method and setting of measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing prognostic factor data.
	Unsure

	Summarized risk of potential bias
	Low

	Outcome Measurement
	

	Definition of the outcome
	Yes

	Valid and reliable measurement of outcome to limit misclassification bias
	Partly

	The method and setting of measurement are the same for all study participants.
	Yes

	Summarized risk of potential bias
	Low

	
	

	Study Confounding
	

	All important confounders measured
	Partly

	Clear definitions of the important confounders measured are provided
	Partly

	Valid and reliable measurement of confounders
	Unsure

	The method and setting of confounding measurement are the same for all study participants.
	Yes

	Appropriate methods are used if imputation is used for missing confounder data.
	Unsure

	Appropriate accounting for confounding in the study design and the analysis
	Partly

	Summarized risk of potential bias
	Moderate

	Statistical Analysis
	

	There is sufficient presentation of data to assess the adequacy of the analysis.
	Yes

	Model development strategy adequate for the study design.
	Yes

	There is no selective reporting of results.
	Yes

	Summarized risk of potential bias
	Low

	Overall
	Moderate





	GRADE criteria
	Rating 
	Footnotes
	Quality of evidence

	Study design
	No 
Serious (-1)
Very serious (-2)
	Observational study: Low
	

	Risk of Bias
	No 
Serious (-1)
Very serious (-2)
	Moderate risk of bias, assessed using QUIPS.
	



	Inconsistency
	No 
Serious (-1)
Very serious (-2)
	Not applicable - only one study per outcome.
	


	Indirectness
	No 
Serious (-1)
Very serious (-2)
	No
	⊕••• 
Very Low 

	Imprecision
	No 
Serious (-1)
Very serious (-2)
	Serious. Low number of events.
	Downgraded due to serious risk of  imprecision.

	Publication Bias
	Undetected
Strongly suspected (-1)
	Undetected
	

	Other
	Large effect (+1 or +2)
Dose Response (+1 or +2)
No Plausible confounding 
(+1 or +2)
	Not applicable
	


GRADE-assessment of Wang et al.

S5 Appendix: Risk of bias-assessment
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