Online Supplement Appendix D: Risk of bias forms


	Harma, 2008
RefID-5738
PMID-18484371

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria appear appropriate.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
No mention of completeness of data. Questionnaire response rate was 31%.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Lutzhoft, 2010
Refid-2486
PMID-20187001

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Unclear if both shift schedule types were present within ships or comparisons were purely between ships.
Unclear if individual participants took part in only one or both shift schedule arms.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Authors describe difficulty obtaining EOG data and substantial “noise” due to movements, resulting in a large proportion of missing data for that outcome.
Potential reporting or recall bias for self-reported measures.
There were 2/32 (6%) participants excluded due to data loss.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.
The two shift patterns differ in total sleep work/rest time per 24 hours (12 versus 8 hours) – analysis does not control for cummulative workload.
Did not control for timing of assessment with respect to tour of duty length or tour timing (beginning or end of tour).
No description of staffing or taskload between groups.
Authors describe that “subjects were less motivated to fill in diaries and participate in the study over time”.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Kazemi, 2016
RefID-21367
PMID-27286082

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria appear appropriate.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures. 
2 participants were excluded due to missing data. 

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.
The two groups had rest periods of different durations.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Hansen, 2011
RefID-9928
PMID-21910116

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Enrollment criteria are not specified.
Response rate of surveys is not specified.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
6-hour shift cycle was 6 hours on and 6 hours off repeating (less like a typical work schedule for EMS providers).

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Zheng et al., 2006
RefID-12591
PMID-16954481

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	Randomization sequence generation is not detailed.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	The authors state the study was “single-blind” but do not state who was blinded or to what.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There is no mention of attrition. 24 of 48 eligible residents declined to participate and 2 were ineligible due to medication use.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	None.





	De Castro, 2010
RefID-9942
PMID-20579153

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Potential sampling bias of participants recruited from nursing conference.
Response rate 69%.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Ilhan, 2006
RefID-10668
PMID-n/a

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	The authors sought to include all nurses at a single hospital.
Response rate 87% (449/515).

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities. 





	Josten, 2003
RefID-10674
PMID-14651687

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Potential sampling biase due to non-randomized selection of staff from three nursing homes.
Response rate 63% of 9-hour nurses and 20% of 8-hour nurses.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Cruz, 2000
RefID-4136
PMID-10766465

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Participation rate 52.5% (210/400).  Eligibility criteria for participation are not described.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Hossain, 2004
RefID-11895
PMID-15091283

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	Significant attrition of participants in outcome assessment. Of N=241 subjects enrolled and participated in first survey, N=225 participated in second survey, N=182 participated in 3rd survey, n=58 participated in all surveys, N=60 participated in performance testing, and N=20 provided polysomnography in a sleep lab.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	The investigators used a modified version of a previously validated shift work questionnaire without describing the modifications.
Potential lack of adequate adjustment for confounding (before/after design).





	Reid, 1994
RefID-10699
PMID-8056923

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	Study questionnaires were developed by the investigators and piloted prior to use, though specific quantitative validation steps/methods are not described. The student response rates were relatively high (93% and 88% for phase 1 and 2, respectively). The educator response rate was only 50%, but they were reportedly “. . . representative of the staff of the college in terms of grade, as, and gender.”

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.
Potential bias of data based on opinion of educators regarding the preferences and attitudes of others.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (before/after design).








	Todd, 1989
RefID-n/a
PMID-2613453

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	Outcomes assessed for 1 month prior to implementation of 12-hour shift (during prior 8-hour shift schedule) and for 1 month at 6 months after implementation of the 12-hour shift schedule.  Other time periods not assessed.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	No evidence of selective reporting.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (e.g., no control for nurse turn-over or average general workload such as patient numbers during time periods assessed, and other changes in care during the before-after periods).

	
Smith, 1998
RefID-n/a
PMID-9916818

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	The response rate for returned surveys was 72.2% before the change and 63.8% after the 1st roster change. Before the change 38.5% of the forms had missing data and after the change the corresponding value was 36.0%. The response rate after the 2nd roster change at plant 1 was 66.7%, 18.8% of which was incomplete.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (e.g., changes in speed of rotation of shifts).





	Lowden, 1998
RefID-n/a
PMID-9916820

	Domain
	Support for judgment
	Review authors’ judgment

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	34/40 (85%) of eligible shift workers participated in the survey and six shift workers and 2 day workers were excluded from the analysis due to
technical failures or due to their taking other jobs.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (before/after design).





	Freer, 1995
RefID-n/a
PMID-n/a

	Domain
	Support for judgment
	Review authors’ judgment

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	No concerns – 100% response rate.

	Reporting bias.
	 
	

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding.

	




	
	



	
Pierce, 1992
RefID-1484
PMID-n/a

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	While survey completion was high in both phases (93 and 90%, respectively) the number included in the comparisons was significantly eroded by transfers, terminations, new hirings, retirements, no-shows, lost participant ID cards, and missing data. The authors note that, with the exception of 2 of the 24 criterion variables (stress and fatigue), there were no significant differences in work-schedule-change effects when they compared those participating in both data collections to those who participated in only the second survey.


	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (before/after design).





	Peacock, 1983
RefID-7693
PMID-6873058

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment. 

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	Of N=75 participants, data on xardiorespiratory fitness (W170 test) and blood pressures were available in N=16 (21%).  Completeness of data for other outcomes by participant is not well described.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (before/after design).





	Martin, 2015
RefID-15867
PMID-26281278

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There were 7/9 (78%) participants that completed both pre and post-surveys.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (before/after design).





	Rosa, 1989
RefID-n/a
PMID-n/a

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There were 24/55 (44%) potential participants with outcome data collected in the repeated measures analysis.  Unclear how many were on staff during both shift schedules.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (e.g. 8 h shift group worked up to 57 hours per week; 12 h shift group worked 36-48 hours per week; potential for learning of the tast testing, delivered before/after implementation of new shift schedule).

	
	
	




	Rosa, 1991
RefID-n/a
PMID-n/a

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There were 24/55 (44%) potential participants with outcome data collected in the repeated measures analysis.  Unclear how many were on staff during both shift schedules.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (e.g., 8 h shift group worked up to 57 hours per week; 12 h shift group worked 36-48 hours per week; potential for learning of the tast testing, delivered before/after implementation of new shift schedule).






	Mitchell, 2000
RefID-n/a
PMID-10709754

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There were 5/15(33%) of subjects with outcome data for both data collection phases.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (before/after design).





	Di Milia, 1998
RefID-n/a
PMID-n/a

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There were 3/12 (25%) participants with complete sleep data for the duration of the study.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (before/after design).





	Cydulka, 1994
RefID-n/a
PMID-7621203

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	Survey response was high (93%, 80%, and 94% in each phase, respectively) and phase 3 included all 27 working the new 12-hour schedule.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Provided summary data for the categories, but not each question.
Potential lack of adequate adjustment for confounding (before/after design).





	Loudoun, 2008
RefID-n/a
PMID-18281012

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There were 137/186 (74%) participants that completed the study.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (before/after component of the design).





	Vik, 1982
RefID-n/a
PMID-6915958

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	No description of selection of participants other than type of shift worked.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Rogers, 2004	
RefID-n/a
PMID-15318582

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Interest survey completed by 1725 of 4320 eligible nurse members of the American Nurses Association (39.9%).
Of these, 362/891 (40.6%) eligible subjects returned logbooks.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Nelson, 1988
RefID-n/a
PMID-3186054

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	The eligibility criteria were described and the groups seem adequately matched.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	No evidence of differential measurement or surveillance.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.
All prognostic factors were not measured.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Johnson, 2008	
RefID-15909
PMID-18545219

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Sampled nurses working 12 or 8-hour shifts, without defined criteria for enrollment.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Numerical data are not reported, only description of statistical significance and type of test used.
Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Unable to determine due to lack of numerical data reported.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Stone, 2006	
RefID-14629
PMID-17122714

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Sampling criteria not specified.
Response rate for survey 42% (potential sampling bias).

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Baker,1994	
RefID-9062
PMID-8070790

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Unclear selection of nuclear stations involved in the study.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	No evidence of differential measurement or surveillance.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	Similar follow-up periods.





	Laundry, 1991
RefID-n/a
PMID-1941288

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Included all workers at the involved plant in before-after comparison; no selection bias.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	No evidence of differential measurement or surveillance.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., no control for differences in job injury based on time).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	Similar follow up periods.





	Palmer, 1991
RefID-n/a
PMID-1891149

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Randomization by table of random numbers.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Measures based on administrative records not designed for the outcome measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., 12-hour shifts reported to only have occurred in lower acuity areas).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Daniel, 1989
RefID-n/a
PMID-2806216

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria not specified beyond the fact that one group worked 8-hour shifts and the other worked 12-hour shifts.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	No evidence of differential measurement or surveillance.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Washburn, 1991
RefID-15917
PMID-1679915

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Selection of ICU and floor nurses without description of selection criteria.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.


	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., no control for unit type).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Axelsson, 1998
RefID-n/a
PMID-9916819

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria seem appropriate. There was no separate control group.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
18/49 (37%) eligible subjects were excluded due to incomplete data or schedule deviations.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Rosa,1993
RefID-n/a
PMID-8223409

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	No matching found between groups.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
Uneven completion of questionnaires over the entire test period (5 to 30 questionnaires completed per person).

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Fields,1988	
RefID-15864
PMID-2900476

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	102/350 (29%) of eligible nurses participated – potential for sampling biases.
Some differences in proportions of providers from different units by shift.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Flaw in exposure:
-- 20% of 8 hr group primarily worked 12 hours.
-- 7.7% of 12 hr group primarily worked 8 hours.
Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (except for time of day).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Gillespie, 1996
RefID-15956
PMID-8949104

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	 Specific eligibility criteria not described other than the fact that participants were drawn from wards that worked either 8-hour or 12-hour shifts.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
The overall response rate was 48.5%, 61% from the 12-hour wards and 34.6% from the 8-hour wards.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Tucker, 1998
RefID-n/a
PMID-9916817

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Specific eligibility not described other than the shift durations and start times.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures. 
No mention of the response rate or completeness of responses.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Tucker, 1996	
RefID-n/a
PMID-9038802

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria not discussed other than one group worked 8-hour shifts and the other worked 12-hour shifts. The groups were chosen from a larger group, but how they were chosen is not specified. The two groups were similar on selected baseline characteristics.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures. 
No mention of the response rate or completeness of responses.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Kallus 2009
RefID-18332
PMID-n/a

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	 No description of eligibility criteria. There was a control group, but it is not clear that they were well matched as the 12-hour group had been employed significantly longer than the 8-hour group. 

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures. 
No mention of the completeness of the data.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Makowiec-Dabrowska, 2000	
RefID-9859
PMID-11082553

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Unclear if all nurses meeting eligibility criteria participated (denominator of all eligible participants not specified). 
Uneven representation in populations under study (by clinical setting or shift type).

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding. Only control for confounding was allocation by unit type.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Iskra-Golec, 1996	
RefID-21429
PMID-n/a

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Inclusion criteria (subset of subjects from a larger sudy) not well defined.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Costa, 2014
RefID-5711
PMID-25216205

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	A subsample of 30 volunteer nurses among 294 survey participants, matched by age and work seniority, for a comparison of two 8-hour and one 12-hour shift rotation.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures. 
No mention of the completeness of the data

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Poissonnet, 2001
RefID-11537
PMID-14564913

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	 The study included respondents to a national survey that had an 32.5% response rate.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
No specific measurements comparing all respondents working 8-hour shifts with all respondents working 12-hour shifts.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Kundi,1995
RefID-n/a
PMID-n/a

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria not clearly specified.
880/1124 (78%) responded to survey.


	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Steele, 1994
RefID-n/a
PMID-7864469

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	 Survey packets were sent to all approved EM residency programs. There was no control group.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
There were 79/93 (85%) programs and 606/961 (63%) faculty that responded. 
There was no mention of the completeness of the responses.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Yamada, 2001
RefID-n/a
PMID-11712612

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria for the “study” group and the “reference” group are not clearly defined.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
There is no mention of missing data.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Takahashi, 1999
RefID-n/a
PMID-10319571

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	 The eligibility criteria seem appropriate and a control group was included.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures. 
No mention of the completeness of data.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Fukuda,1999	
RefID-18185
PMID-10459693

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Random sampling methods not described.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., potential confounding of being able to take a nap during 16-hour shift).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow-up activities.





	Patterson, 2016
RefID-17678
PMID-25978152

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	This is a single person case report.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Fialho, 2006
RefID-2464
PMD-17027818

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Inclusion criteria appropriate.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Flawed measure of outcome: blood pressures statistically different, but not in a clinically significant way.
There were 5/61 (8%) eligible subjects excluded.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Karanovic, 2009
Refid-7793
PMID-19455041

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	No specific eligibility criteria, with only 2 physicians in intervention (24-hour) arm.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	No evidence of differential measurement or surveillance.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., no control for day versus night shift period).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Ernst; 2014
RefID-18348
PMID-24955858

	Domain
	Support for judgment
	Review authors’ judgment

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	Sequence generation not described. The authors state “Randomization was performed by an external advisor.”

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There were 30/40 (75%) participants included in the analysis, with remainder lost to follow up.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	None.





	Leonard, 1998
RefID-10509
PMID-9540294

	Domain
	Support for judgment
	Review authors’ judgment

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	Randomization method for selection of participants is not described.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There was complete data for all participants.

	Reporting bias.
	 
	

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	No evidence of selective reporting.

	Other bias.
	 
	

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding.




	Bell et al., 2015
RefID-17561
PMID-n/a

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	Officers assigned to the control and
experimental precincts remained in their respective precincts for the duration of the study. They were not allowed to switch precincts or remove themselves from the experimental precinct. However, the authors note that Not all officers completed all of the assessments because their field work did not allow them to return to the precinct during the last hour of their shift. The authors do not report which of the assessments were missing data (or the number missed).


	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	No evidence of selective reporting.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Participants were instructed to consider only workdays when completing the PSQI and so overall sleep patterns were not assessed. Officers were also not asked to report any naps taken (on or off shift) in addition to their night time sleep. 
Potential lack of adequate adjustment for confounding (before/after design).





	Mitler, 1997
RefID-15292
PMID-9287232

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	No report of percentage of drivers selected from eligible participants or those who volunteered.
Selection criteria unclear, other than similarity in age of drivers.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
Electroencephalogram and eye movements sampled every half hour.
96% of sleep periods recorded for relevant data.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g. did not directly compare shift durations; data confounded by time of day and time of rotation; no control for US versus Canadian drivers).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Glazner, 1996
RefID-19286
PMID-n/a

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria clear appropriate. 

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	No evidence of differential measurement or surveillance.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., The shift comparison is potentially confounded by the 10-hr shifts being day shifts and the 14-hr shifts being night shifts).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Paley, 1998
RefID-10263
PMID-n/a

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Denominator of all eligible fire fighters is not defined. Potential additional selection bias of participants. Only 19/24 (79.2%) participants provided data on new schedule that provided the 10 versus 14-hour comparisons.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., comparison between 10 versus 14 hours is also a day versus night comparison).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	Similar duration of evaluation for comparisons of 10 versus 14-hour shifts.





	Dembe, 2009
Refid-18532
PMID-19812094

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Retrospective data from the National Longitudinal Survey of Youth; no description regarding missing data.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Thomas, 2006
Refid-2224
PMID-16938635

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	No description of denominator and which nurses were selected.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential for learning ot have occurred for objective measures between pre and post shift analyses based on similarity of testing.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., 12-hour shifts were night shifts versus mixed day/night of 18-hour; no adjustment for workload / number of flights).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	Missing actigraph data from one 12 hour and two 18-hour shifts.





	Ayas, 2006
RefID-12547
PMID-16954484

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria appropriate. 3429/18447 (19%) agreed to participate.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures. However, the authors performed a sensitivity analysis to address the issue of reporting bias.
Potential flawed measure of exposure: A single shift duration was assigned for each month rather than for each instance of percutaneous injury and so the shift duration of any given injury may have been incorrectly classified.   

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	2737/3429 (80%) completed the baseline survey and 682 (25%) completed all surveys. 





	Yi, 2013
RefID-12460
PMID-23587456

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	The authors state “The on-call paired sessions occurred randomly based upon the resident’s assigned rotation schedule.” There is no description of sequence generation and no other mention of randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There is no evidence of incomplete outcome data. The authors state” All residents approached agreed to participate.” and “All participating residents completed both night-float and 24-hour call arms of the study.”

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (e.g. studied only 12-hour night shifts, not 12-hour day shifts, versus 24-hour shifts). 

	Boudreaux, 1998
RefID-1384
PMID-9492133

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There were 51/70 (73%) participants that completed the first two stages of the study and 35/70 (50%) that completed all three stages.


	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Limited sample that obtained 1-year follow up (N=35 at 1-year versus N=51 at 2-months) 
Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (e.g. no measure of call volume before and after intervention).








	Allen, 2001
RefID-17671
PMID-11642582

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	No evidence of incomplete outcome data. Data on intubations was culled from “comprehensive records of medical procedures . . .” and “A database detailing the total number of intubation attempts, success or failure . . .”

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	No evidence of selective reporting.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (before/after design).
It is unclear how the intubation database is populated and how reliable the data fields are, especially regarding the number of patients in whom intubation was attempted and the number of attempts per patient.





	Guyette, 2013
RefID-17688
PMID-22925035

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Compared 12- versus 24-hour shifts, but only 5% worked 12-hour shifts – the rest of the 12-hour “shift” measurements were taken at the midpoint of a 24-hour shift.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
Measured fatigue, but did not report by shift duration.
Three subjects were not able to complete postshift testing and were excluded from the analysis

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Manacci, 1999
RefID-2221
PMID-10345781

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Each subject acted as own control (not working versus 12-hour versus 24-hour).

There was cross-over in testing of 12-hour or 24-hour first/second.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
Potential for learning of test assessment, as demonstrated to some extent per the authors.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis (controlled for age, gender, education, stress ratings, and number of flights per shift).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Zuzewicz, 2000
RefID-9863
PMID-11082552

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria not specified beyond the fact that participants were civil air traffic controllers working at a single airport. Control groups (for heart rate data) worked only day shifts and in other professions.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Measurement methodology for the data in the heart rate control groups is not specified. Sleep patterns were assessed, but not analysed by shift duration.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Trinkoff, 2006
RefID-n/a
PMID-16691609

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	No description of randomization procedure for distribution of survey.
Potential sampling bias of nurses that were ultimately enrolled (5000 randomly selected; 138 had invalid addresses; 633 declined to enroll). Ultimate enrollment: 2,624 (62%) in wave 1.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Limited control for potential confounding (controlled for age and shift variables; no control for work/task load, location, unit, and other work characteristics).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	Follow up surveys completed in 85% and 86% in “wave 2” (18 days) and “wave 3” (15 months) from initial survey.





	Dutheil , 2012
RefID-17463
PMID-22608270

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	Randomized pattern of shifts based on Latin squares.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	Urine samples analyzed were blinded to shift duration.
Visual analog scale used for self-reported measures of stress, mental and physical fatigue were not blinded to shift duration.
Sleep duration assessed by questionnaire was not blinded to shift duration. 

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There were 1719 (89%) participants that completed the study.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding.





	Talusan, 2014
RefID-11461
PMID-26140113

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria clear and appropriate. 

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
The measures of interest (acute fatigue and personnel performance) were not directly compared by shift duration.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.






















	Gander, 2013
RefID-12340
PMID-23889686

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Potential sampling bias from volunteer pilot participants.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	Similar duration of evaluation in both groups.





	Domen, 2015
RefID-5241
PMID-26016171

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Characterized as a random sample, but no mention of random sequence generation. 388/2500 (16%) opened the survey.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
There were 325/388 (84%) participants with completed data.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Barger, 2005
RefID-15274
PMID-15647575

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	 Eligibility criteria appropriate.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
There were 2232/2373 (94%) of eligible subjects that participated.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	Similar follow up periods.





	Caputo, 2015
RefID-19640
PMID-n/a

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	There was no randomization.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	For two time periods comparing shift duration, sleep diaries were completed by 109/269 and 98/269 participants, and surveys were returned for 160/269 (60%) and 106 (41%) participants

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.
The authors only included participants who completed all surveys, sleep diaries, and consent forms. Thus only 22.8% of the available population was included. The authors state “There was no significant difference between respondents in the final analysis and all respondents (included those with incomplete data sets) . . .” They did not describe the respondents (full or partial) to the total available population.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (before/after design).
Sleep diaries used questions developed by research team – no mention of the methods of derivation or any validation. There was no objective verification of sleep diary data (i.e., actigraphy). Diaries were obtained for only one week before and after the schedule change. Questions on time available for personal schedules, satisfaction, and health habits were developed by research team – no mention of the methods of derivation or any validation.





	Billings, 2016	
RefID-11871
PMID-26949880

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Sampling criteria not specified, potential sampling bias.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Parshuram, 2015
RefID-6280
PMID-25667258

	Domain
	Support for judgement
	Review authors’ judgement

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	Initial rotation allocated to 24H, then randomized after.  Randomization method not described.

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There were 47/49 (96%) of participants (resident physicians) that consented to study measurements.
It is unclear if data from all eligible patients was included.
Responses from ICU staff survey were 66.8% for nurses, 12.8% for respiratory therapiests and 8.2% for physicians.

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	Potential lack of adequate adjustment for confounding (e.g., time of day and workload).





	Amendola,  2011
RefID-13269
PMID-n/a

	Domain
	Support for judgment
	Review authors’ judgment

	Selection bias.
	 
	 

	Random sequence generation.
	Describe the method used to generate the allocation sequence in sufficient detail to allow an assessment of whether it should produce comparable groups.
	Sequence generation not described. The authors state “we used a randomized block experimental design which allowed us to take into account variability of the blocking factors, as well as possible interactions between shift length and those factors.”

	Allocation concealment.
	Describe the method used to conceal the allocation sequence in sufficient detail to determine whether intervention allocations could have been foreseen in advance of, or during, enrolment.
	There was no allocation concealment.

	Performance bias.
	 
	 

	Blinding of participants and personnel Assessments should be made for each main outcome (or class of outcomes). 
	Describe all measures used, if any, to blind study participants and personnel from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of participants and personnel.

	Detection bias.
	 
	 

	Blinding of outcome assessment Assessments should be made for each main outcome (or class of outcomes).
	Describe all measures used, if any, to blind outcome assessors from knowledge of which intervention a participant received. Provide any information relating to whether the intended blinding was effective.
	There was no blinding of outcome assessment.

	Attrition bias.
	 
	 

	Incomplete outcome data Assessments should be made for each main outcome (or class of outcomes). 
	Describe the completeness of outcome data for each main outcome, including attrition and exclusions from the analysis. State whether attrition and exclusions were reported, the numbers in each intervention group (compared with total randomized participants), reasons for attrition/exclusions where reported, and any re-inclusions in analyses performed by the review authors.
	There were 226/275 (82%) participants with outcome data.
The authors conducted an attitrition analysis and concluded: “The level and pattern of attrition in this study does not appear to impact the validity of the results...“

	Reporting bias.
	 
	 

	Selective reporting.
	State how the possibility of selective outcome reporting was examined by the review authors, and what was found.
	Potential reporting or recall bias for self-reported measures.

	Other bias.
	 
	 

	Other sources of bias.
	State any important concerns about bias not addressed in the other domains in the tool.
If particular questions/entries were pre-specified in the review’s protocol, responses should be provided for each question/entry.
	None.




	Scott, 2006
RefID-n/a
PMID-16391312

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Inclusion/exclusion variables may have led to sampling bias (e.g. prior participation in similar survey, membership in professional nursing organization).

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Dorrian, 2006
RefID-5718
PMID-17190702

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria not described.
Potential for sampling bias.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., subject characteristics and workload).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Stimpfel, 2013
RefID-n/a
PMID-3565215

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Included all survey respondents, but do not report the response rate.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.






	Patterson, 2012
Refid-17679
PMID-22023164

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	No report of overal response rate or info on agencies that did not participate.

Mean agency response rate 35.6%.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
Potential flaw of exposure: Shift length “most commony worked” may not represent all/most shifts shifts.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Patient safety and personnel safety accounted for confounders (multivariable model). 

However, outcomes of acute fatigue and sleep quality did not have controlling for confounding (only bivariate analysis).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Trinkoff, 2007
RefID-n/a
PMID-17265396

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Randomization of selection for survey participation not described.  62% completion rate for first wave of survey; 85% and 86% response rates for waves 2 and 3, respectively.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Limited control for potential confounders with respect to analysis of shift time and safety outcome.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	Unclear if there was variable follow up (completion of follow up surveys) by shift duration worked.





	Scott, 2007
RefID-19776
PMID-18246989 

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Random sampling based on national survey (randomization method not specified).  Potential sampling bias due to 44% response rate.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	McCartt, 2008
RefID-20771
PMID-18570141

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Sampling bias due to surveying truck drivers that went through weigh stations.

Participation rate 88-98% by year.

Non-English speaking drivers and hurried drivers more often not participating.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., differences in truck routes, use of caffeine, or use of electronic countermeasures).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Perttula, 2011
RefID-18266
PMID-21675565

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria appropriate. 
Study based on a survey with a 25% response rate.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Weaver, 2015
RefID-16414
PMID-26371071

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria appropriate.
Data from representative sample of EMS agencies.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	No evidence of flawed measurement of exposure and outcome.
There were 12/972 (12%) reports that did not meet criteria and were excluded.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Hamelin, 1987
RefID-n/a
PMID-3428256

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	 Eligibility criteria unclear.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	No evidence of flawed measurement of exposure and outcome.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Stimpfel, 2012
RefID-n/a
PMID-23129681

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Potential sampling bias from surveys.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
Potential flaw of exposure: Study stratified nurses based on most recent shift worked; may not categorize most frequent shift length exposure.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Husby, 2014
RefID-1842
PMID-24192076

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Participants acted as their own controls as before-after comparison (rested before, on call after). No cross over regarding order of assessment.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., case load, number of previous nights on call).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Goode, 2003
RefID-12285
PMID-12963077

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	 Eligibility criteria unclear.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential flaw of exposure: Most participating airlines provided schedule data rather than information on actual pilot utilization.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Barker, 2011
RefID-10640
PMID-n/a

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Convenience sampling with advertisement through professional nursing organization publications. Of 1006 RNs that completed some protion of the survey, while 745 (75%) completed the entire survey.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
Potential flaw of exposure: Unclear comparison of specific shift durations for measure of fatigue.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Smith, 1995
RefID-n/a
PMID-n/a

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria are not well described.
Potential for sampling bias.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Vincent, 2016
RefID-5818
PMID-27120102

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria not specified other than menmbership in a fire and emergency services council.

Denominator of eligible participants not specified.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
No major bias in sleep measurements based on actigraphy data.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Geiger-Brown, 2011
RefID-11885
PMID-21346638

	
Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Randomization of selection for survey participation not described. 62% completion rate.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Patterson, 2015
RefID-17677
PMID-25658148

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria not well defined:
Convenience sample (N=335); 45% of potentially eligible survey participants attending a conference.
Additionally, N=100 EMS workers in Sleep/TrackTXT study.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
Potential flawed measure of exposure: Shift schedule based on “most common shift length worked”, which may not identify proportions of participants who work combinations of shifts.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Adequate control for potential confounders in adjusted analysis.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.



[bookmark: _GoBack]

	Steele, 2000
RefID-1399
PMID-10905646

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Potential selection bias -- 80% response rate from survey on resident shift preferences.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding (e.g., differences between program times, case load during shift, total shifts per month).

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Dall’Ora, 2015
Refid-4871
PMID-26359284

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Avg 62% response rate across countries in cross-sectional survey (31,627 of 33,659 nurses surveyed retained after cases with out-of-range values and missind data excluded).

Wide net of inclusion (12 countries, 488 hospitals participated).

Unclear if any systematic bias of survey respondents among those eligible.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.
Potential flaw of exposure: Surveyed asked for length of most recent shift; may not account for other recent shifts of different duration. Survey was asynchronous with working a particular shift.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Partial control for potential confounding:
-- Did not control for other aspects of shift work, including weekly hours, number of hours overtime, the possibility of taking breaks during shifts and sleep patterns.
-- Did perform multivariable analysis accounting for shift type (day/night), overtime, nurse staffing levels (pt ratio), hospital size, technology status, teaching status, full/part time status, age, gender, and country.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up actvities.





	Thomas, 1994
RefID-n/a
PMID-8185106

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	Eligibility criteria appropriate.
“Usable” surveys were returned by 75% of eligible subjects.
Under-matchin: Only 11% of respondents work 8-hr shifts.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of accurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding. 

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.





	Estryn-Behar, 2012
Refid-21353
PMID-22317378

	Domain
	Explanation
	Reviewer’s Assessment

	Failure to develop and apply appropriate eligibility criteria (inclusion of control population)
	- Under- or over-matching in case-control studies. 
- Selection of exposed and unexposed in cohort studies from different populations.
	There were 39898/77681 (51.7%) of recruited nurses that participated.
There were 25924/77681 (33.4%)
 of recruited nurses had sufficient data for analysis.

	Flawed measurement of both exposure and outcome
	- Differences in measurement of exposure (e.g., recall bias in case-control studies).
- Differential surveillance for outcome in exposed and unexposed in cohort studies.
	Potential reporting or recall bias for self-reported measures.

	Failure to adequately control for confounding
	- Failure of acurate measurement of all known prognostic factors and/or lack of adjustment in statistical analysis
	Potential lack of adequate adjustment for confounding.

	Incomplete follow-up
	- Especially within prospective cohort studies, both groups should be followed for the same amount of time.
	No follow up activities.






100

