[bookmark: _GoBack]Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: 4 hours compared to 6 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Personnel Safety (as by self-reported accidents in last 5-years)

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Serious d
	Serious e
	None 
	Pooled Effect Not Estimable: Findings from one study (Harma et al., 2008) were judged no impact.  
[Total sample size n=92]
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Personnel Performance (as measured by a reaction time test)

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Serious d
	Serious e
	None 
	Pooled Effect Not Estimable: Findings from one study (Lutzhoft et al., 2010) were judged no impact. 
[Total sample size n=30]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue (as measured by diverse measures of sleepiness and fatigue)

	3 
	Observational studies 
	Serious a,b,c
	Not serious 
	Serious d
	Serious e
	None 
	Pooled Effect Not Estimable: Findings from two studies (Lutzhoft et al., 2010 and Harma et al., 2008) were judged favorable. Findings from one study (Kazemi et al., 2016) were judged no impact. 
[Median sample size n=92, min=30, max=97]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep and/or Sleep Quality (as measured by actigraphs, sleep diaries, and other self-report survey items)

	2 
	Observational studies 
	Serious a,b,c
	Not serious 
	Serious d
	Serious e
	None 
	Pooled Effect Not Estimable: Findings from two studies (Lutzhoft et al., 2010 and Harma et al., 2008) were judged no impact. 
[Median sample size n=61, min=30, max=92]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	CRITICAL 

	Retention / Turnover

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	IMPORTANT 

	Indicators of Long-Term Health

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	IMPORTANT 


Explanations
a. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 
b. Observational: Flawed measurement of exposure and/or outcome 
c. Observational: Failure to adequately control for potential confounding 
d. Shift workers other than EMS personnel 
e. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614) 






Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: 6 hours compared to 12 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Personnel Safety (as measured by self-perceived capability to work safely)

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Serious d
	Not serious 
	None 
	Pooled Effect Not Estimable: Findings from one study (Hansen et al., 2011) were judged no impact.
[Total sample size n=577] 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Sleep and/or Sleep Quality (as measured by self-reported sleep disturbances)

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Serious d
	Not serious 
	None 
	Pooled Effect Not Estimable: Findings from one study (Hansen et al., 2011) were judged unfavorable.
[Total sample size n=577]  
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	CRITICAL 

	Personnel Performance

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	IMPORTANT 

	Indicators of Acute Fatigue

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	IMPORTANT 

	Retention / Turnover

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	IMPORTANT 

	Indicators of Long-Term Health

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	
	Not estimable 
	
	- 
	IMPORTANT 


Explanations
a. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 
b. Observational: Flawed measurement of exposure and/or outcome 
c. Observational: Failure to adequately control for potential confounding 
d. Shift workers other than EMS personnel 







Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: 6 hours compared to 30 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Sleep and/or Sleep Quality (as measured by sleep diary)

	1 
	Experimental study designa
	Very serious b,c,d,e
	Not serious 
	Not serious f
	Serious g
	None 
	Findings from one study (Zheng et al., 2006) were judged favorable. 
[Total sample size n=22]  
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Indicators of Long-Term Health (as measured by brachial artery flow-mediated dilation: a marker of vascular endothelial function) 

	1 
	Experimental study designa
	Very serious b,c,d,e
	Not serious 
	Not serious f
	Serious g
	None 
	Findings from one study (Zheng et al., 2006) were judged favorable.
[Total sample size n=22]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	Not Estimable 
	- 
	CRITICAL 

	Personnel Safety

	0 
	
	
	
	
	
	
	Not Estimable 
	- 
	CRITICAL 

	Personnel Performance

	0 
	
	
	
	
	
	
	Not Estimable 
	- 
	IMPORTANT 

	Indicators of Acute Fatigue

	0 
	
	
	
	
	
	
	Not Estimable 
	- 
	IMPORTANT 

	Retention / Turnover

	0 
	
	
	
	
	
	
	Not Estimable 
	- 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	Not Estimable 
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	Not Estimable 
	- 
	IMPORTANT 


Explanations
a. Single-blinded, crossover design 
b. Experimental: Potential selection bias (e.g. missing or unclear random sequence generation or allocation concealment) 
c. Experimental: Lack of blinding of participants and/or personnel 
d. Experimental: Lack of blinding of outcome assessment 
e. Experimental: Potential recall and/or reporting bias of self-reported measures 
f. Shift workers are physicians (have many similarities with EMS personnel) 
g. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)







Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: <8 hours compared to >8 hours

	Quality assessment
	№ of patients
	Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Shift scheduling interventions (focused on shift duration of <8 hours) 
	>8 hours
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Personnel Safety (as measured by needlestick injuries and self-reported work-related injury)

	2 
	Observational studies 
	Serious a,b,c
	Not serious d
	Not   serious e
	Not serious 
	None 
	396/831 (47.7%) 
	157/273 (57.5%) 
	OR 0.71
(0.53 to 0.95) 
	-- per --
(from -- to --) 
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Personnel Performance

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Acute Fatigue

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Sleep / Sleep Quality

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Retention / Turnover

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Indicators of Long-Term Health

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 
b. Observational: Flawed measurement of exposure and/or outcome 
c. Observational: Failure to adequately control for potential confounding 
d. I2 = 0% 
e. Shift workers are nurses (have many similarities with EMS personnel) 






Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: 8 hours compared to 9 hours
	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Personnel Performance (self-rated performance)

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious 
	Serious e
	None 
	Findings from one study (Josten et al., 2003) were judged favorable. 
[Total sample size n=134]  
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue (self-report)

	2 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious 
	Serious e
	None 
	Findings from two studies (Cruz et al., 2000 and Josten et al., 2003) were judged favorable. 
[Median sample size n=172, min=134, max=210]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep / Sleep Quality

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious 
	Serious e
	None 
	Findings from one study (Cruz et al., 2000) were judged no impact. 
[Total sample size n=210]  
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Retention / Turnover 

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious 
	Serious e
	None 
	Findings from one study (Josten et al., 2003) were judged favorable. 
[Total sample size n=134]  
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Indicators of Long-Term Health

	2 
	Observational studies 
	Serious a,b,c
	Serious d
	Not serious 
	Serious e
	None 
	Findings from one study (Cruz et al., 2000) was judged no impact. Findings from one study (Josten et al., 2003) were judged favorable. 
[Median sample size n=172, min=134, max=210]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 




Explanations
a. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 
b. Observational: Flawed measurement of exposure and/or outcome 
c. Observational: Failure to adequately control for potential confounding 
d. Heterogeneity of results not explained by differences in study characteristics 
e. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)





Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: 8 hours compared to 10 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Personnel Safety

	1 
	Experimental study designa
	Serious b,c,d
	Not serious 
	Serious e
	Serious f 
	None 
	Findings from one study (Hossain et al., 2004) were judged unfavorable. 
[Total sample size n=58]**  
	⨁◯◯◯
VERY LOW
	CRITICAL 

	Personnel Performance

	1 
	Experimental study designa
	Serious b,c,d
	Not serious 
	Serious e
	Serious f
	None 
	Findings from one study (Hossain et al., 2004) were judged mixed/inconclusive. 
[Total sample size n=58]**  
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Acute Fatigue

	1 
	Experimental study designa
	Serious b,c,d
	Not serious 
	Serious e
	Serious f
	None 
	Findings from one study (Hossain et al., 2004) were judged no impact. 
[Total sample size n=58]**  
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Sleep / Sleep Quality

	1 
	Experimental study designa
	Serious b,c,d
	Not serious 
	Serious e
	Serious f
	None 
	Findings from one study (Hossain et al., 2004) were judged mixed/inconclusive. 
[Total sample size n=58]**  
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Retention / Turnover

	1 
	Experimental study designa
	Serious b,c,d
	Not serious 
	Serious e
	Serious f
	None 
	Findings from one study (Hossain et al., 2004) were judged mixed/inconclusive. 
[Total sample size n=58]**  
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Indicators of Long-Term Health

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 


Explanations
a. Quasi-experimental study design 
b. Experimental: Lack of blinding of outcome assessment 
c. Experimental: Failure to adequately control for potential confounding 
d. Experimental: Failure to adequately control for potential learning of tested instruments 
e. Shift workers other than EMS personnel 
**N=58 participated in all phases of the study.
f: Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)






Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: 8 hours compared to 12 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Patient Safety (as measured by self-reported perceptions of quality of care delivered)

	2 
	Experimental study designa
	Very serious b,c,d,e,f,g
	Serious h
	Not serious i
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from one study (Todd et al., 1989)** were judged favorable. Findings from one study (Reid et al., 1994) were judged mixed/inconclusive.
[Total sample size n=25]%   
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Patient Safety (as measured by care quality scores, self-rated quality of care, reported medical errors, and related measures)

	5 
	Observational studies 
	Serious b,c,d,e,g,j
	Serious h
	Not serious i
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from two studies (Vik et al., 1982 and Rogers et al., 2004) were judged favorable. Findings from three studies (Nelson et al., 1988; Johnson et al., 2008; Stone et al., 2006) were judged no impact. 
[Median sample size n=256, min=20, max=805]
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Personnel Safety (as measured by accident reports and self-reported accidents at work)

	3 
	Experimental study designa
	Very serious b,c,d,e,f,g
	Serious h
	Serious k
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from two studies (Smith et al., 1998 and Freer et al., 1995) were judged mixed/inconclusive. Findings from one study (Lowden et al., 1998) were judged no impact. 
[Median sample size n=32, min=13, max=72]
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Personnel Safety (as measured by workplace safety reports, injury records, employee health/safety records)

	3 
	Observational studies 
	Serious l,m,n
	Very serious h
	Serious k
	Not serious 
	None 
	Pooled Effect Not Estimable: Findings from one study (Baker et al., 1994)** were judged favorable. Findings from two studies (Stone et al., 2006 and Laundry et al., 1991) were judged unfavorable. 
[Median sample size n=526, min=247, max=805]
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Personnel Performance (as measured by diverse indicators of performance, including self-report) 

	7 
	Experimental study designa
	Very serious b,c,d,e,f,g,j
	Very serious h
	Serious k
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from one study (Pierce et al., 1992) were judged unfavorable. Findings from three studies (Rosa et al., 1989; Rosa, 1991; and Freer et al., 1995) were judged mixed/inconclusive. Findings from three studies (Peacock et al., 1983; Smith et al., 1998; Lowden et al., 1998) were judged no impact. 
[Median sample size n=50, min=13, max=120]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Personnel Performance (as measured by diverse indicators of performance)

	8 
	Observational studies 
	Serious l,m,n,p
	Very serious h
	Serious k
	Serious o
	None
	Pooled Effect Not Estimable: Findings from two studies (Daniel et al., 1989 and Rosa, 1993) were judged favorable. Findings from one study (Gillespie et al., 1996) were judged mixed/inconclusive. Findings from five studies (Palmer et al., 1991**; Washburn et al., 1991; Axelsson et al., 1998; Fields et al., 1988; Stone et al., 2006) were judged no impact. 
[Median sample size n=50, min=21, max=805]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue (as measured with diverse self-reported fatigue, sleepiness, and/or alertness tools)

	7 
	Experimental study designa
	Very serious b,c,d,e,f,g,j
	Very serious h
	Serious k
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from two studies (Pierce et al., 1992 and Lowden et al., 1998) were judged unfavorable. Findings from two studies (Rosa et al., 1989 and Rosa, 1991) were judged mixed/inconclusive. Findings from three studies (Martin et al., 2015; Peacock et al., 1983; Smith et al., 1998) were judged no impact. 
[Median sample size n=50, min=7, max=120]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue (as measured with diverse self-reported fatigue, sleepiness, and/or alertness tools)

	11 
	Observational studies 
	Serious l,m,n,p
	Very serious h
	Serious k
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from one study (Johnson et al., 2008) were judged unfavorable. Findings from five studies (Axelsson et al., 1998; Rosa, 1993; Costa et al., 2014; Fields et al., 1988; Gillespie et al., 1996) were judged mixed/inconclusive. Findings from five studies (Tucker et al., 1998; Tucker et al., 1996; Washburn et al., 1991; Kallus et al., 2009 Makowiec-Dabrowska et al., 2016) were judged no impact. 
[Median sample size n=117, min=21, max=862]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep / Sleep Quality 

	9 
	Experimental study designa
	Very serious b,c,d,e,f,g,j
	Very serious h
	Serious k
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from four studies (Martin et al., 2015; Peacock et al., 1983; Mitchell et al., 2000; Lowden et al., 1998) were judged unfavorable. Findings from four studies (Rosa et al., 1989; Rosa, 1991; Di Milia et al., 1998; Freer et al., 1995) were judged mixed/inconclusive. Findings from one study (Smith et al., 1998) were judged no impact. 
[Median sample size n=27, min=3, max=120]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep / Sleep Quality 

	8 
	Observational studies 
	Serious l,m,n,p
	Very serious h
	Serious k
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from one study (Iskra-Golec et al., 1996) were judged favorable. Findings from one study (Makowiec-Dabrowska et al., 2000) were judged unfavorable. Findings from five studies (Tucker et al., 1998; Tucker et al. 1996; Axelsson et al., 1998; Costa et al., 2014; Poissonnet et al., 2001) were judged mixed inconclusive. Findings from one study (Rosa et al., 1993) were judged no impact. 
[Median sample size n=144, min=21, max=3,212]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Retention / Turnover

	7 
	Experimental study design a
	Very serious b,c,d,e,f,g
	Very serious h
	Not serious k
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from one study (Cydulka et al., 1994) were judged favorable. Findings from four studies (Pierce et al., 1992; Mitchell et al., 2000; Smith et al., 1998; Lowden et al., 1998) were judged unfavorable. Findings from two studies (Reid et al., 1994; Freer et al., 1995) were judged mixed/inconclusive. 
[Median sample size n=50, min=13, max=140]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Retention / Turnover

	9 
	Observational studies 
	Serious l,m,p
	Very serious h
	Not serious k
	Not serious
	None 
	Pooled Effect Not Estimable: Findings from two studies (Makowiec-Dabrowska et al., 2000 and Steele et al., 1994) were judged favorable. Findings from two studies (Palmer et al., 1991** and Stone et al., 2006) were judged unfavorable. Findings from four studies (Kundi et al., 1995; Iskra-Golec et al., 1996; Tucker et al., 1996; Poissonnet et al., 2001) were judged mixed/inconclusive. Findings from one study (Costa et al., 2014) were judged no impact. 
[Median sample size n=692, min=126, max=3,212]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Indicators of Long-Term Health

	6 
	Experimental study design a
	Very serious b,c,d,e,f,g,j
	Very serious h
	Not serious 
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from two studies (Peacock et al., 1983 and Mitchell et al., 2000) were judged unfavorable. Findings from two studies (Rosa et al., 1989 and Rosa, 1991) were judged mixed/inconclusive. Findings from two studies (Smith et al., 1998 and Lowden et al., 1998) were judged no impact. 
[Median sample size n=52, min=27, max=120]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Indicators of Long-Term Health

	9 
	Observational studies 
	Serious l,m,n,p
	Very serious h
	Serious k
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from three studies (Yamada et al., 2001; Iskra-Golec et al., 1996; Rosa et al., 1993) were judged favorable. Findings from two studies (Tucker et al., 1998 and Tucker et al., 1996) were judged unfavorable. Findings from one study (Poissonnet et al., 2001) were judged mixed/inconclusive. Findings from three studies (Makowiec-Dabrowska et al., 2000; Costa et al., 2014; Kallus et al., 2009) were judged no impact. 
[Median sample size n=256, min=18, max=3,212]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Burnout / Stress

	6 
	Experimental study design
	Very serious a,b,c,d,e,f,g,j
	Very serious h
	Serious k
	Serious o
	None 
	Pooled Effect Not Estimable: Findings from one study (Pierce et al., 1992) were judged unfavorable. Findings from two studies (Rosa et al., 1989; Freer et al., 1995) were judged mixed/inconclusive. Findings from three studies (Cydulka et al., 1994; Loudoun et al., 2008; Lowden et al., 1998) were judged no impact. 
[Median sample size n=85, min=13, max=140]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Burnout / Stress

	4 
	Observational studies 
	Serious l,m,p
	Very serious h
	Not serious 
	Not serious 
	None 
	Pooled Effect Not Estimable: Findings from one study (Iskra-Golec et al., 1996) were judged favorable. Findings from two studies (Stone et al., 2006 and Kallus et al., 2009) were judged unfavorable. Findings from one study (Makowiec-Dabrowska et al., 2000) were judged no impact. 
[Median sample size n=412, min=18, max=805]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Cost to System

	1 
	Experimental study design
	Very serious b,c,d,e,f,g,j
	Not serious 
	Not serious 
	Serious o
	None 
	Findings from one study (Smith et al., 1998) were judged mixed/inconclusive. 
[Total sample size n=72]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 


Explanations
a. Quasi-experimental study design 
b. Experimental: Potential selection bias (e.g., missing or unclear random sequence generation or allocation concealment) 
c. Experimental: Lack of blinding of participants and/or personnel 
d. Experimental: Incomplete outcome data 
e. Experimental: Potential recall and/or reporting bias of self-reported measures 
f. Experimental: Failure to adequately control for potential confounding 
g. Experimental: Lack of blinding of outcome assessment 
h. Heterogeneity of results not explained by differences in study characteristics 
i. Shift workers are nurses (have many similarities with EMS personnel) 
j. Experimental: Failure to adequately control for potential learning of tested instruments 
k. Shift workers other than EMS personnel 
l. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 
m. Observational: Failure to adequately control for potential confounding 
n. Observational: Incomplete follow-up 
o. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)
p. Observational: Flawed measurement of exposure and/or outcome 
**Sample size information not available. 
%Phase 1 sample size.



Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: 8 hours compared to 16 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Acute Fatigue

	2 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious d
	Serious e
	None 
	Pooled Effect Not Estimable: Findings from two studies (Takahashi et al., 1999 and Fukuda et al., 1999) were judged mixed/inconclusive. 
[Median sample size n=40, min=40, max=40]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep / Sleep Quality

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious d
	Serious e
	None 
	Pooled Effect Not Estimable: Findings from one study (Takahashi et al., 1999) were judged unfavorable. 
[Total sample size n=40]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Personnel Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Personnel Performance

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Retention / Turnover

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Indicators of Long-Term Health

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 
b. Observational: Flawed measurement of exposure and/or outcome 
c. Observational: Failure to adequately control for potential confounding 
d. Healthcare shift workers similar to EMS personnel 
e. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)





Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: A grouped presentation of studies that compared 8 hours vs. 24 hours with studies that compared 8.5 hours vs. 24 hours (n=4 studies total)

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Personnel Performance

	1 
	Experimental study designa
	Very serious b,c,d
	Not serious 
	Not serious e
	Serious f
	None 
	Findings from one study (Ernst et al., 2014) were judged favorable. 
[Total sample size n=30]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Personnel Performance

	1
	Observational studies g
	Serious h
	Not serious 
	Not serious 
	Serious f
	None 
	Findings from one study (Karanovic et al., 2009) were judged favorable.
[Total sample size n=11]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue

	1 
	Experimental study designa
	Very serious b,c,d
	Not serious 
	Not serious e
	Serious f
	None 
	Findings from one study (Ernst et al., 2014) were judged mixed/inconclusive. 
[Total sample size n=30]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue

	1 
	Observational studies g
	Serious h
	Not serious 
	Not serious 
	Serious f
	None 
	Findings from one study (Patterson et al., 2016) were judged favorable. 
[Total sample size n=1]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep / Sleep Quality

	1 
	Observational studies g
	Serious h
	Not serious 
	Not serious 
	Serious f
	None 
	Findings from one study (Patterson et al., 2016) were judged no impact. 
[Total sample size n=1]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Indicators of Long-Term Health

	1 
	Observational studies 
	Serious h
	Not serious 
	Not serious e
	Serious f
	None 
	Findings from one study (Fialho et al., 2006) were judged favorable. 
[Total sample size n=56]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Burnout / Stress

	1 
	Experimental study designa
	Very serious b,c,d
	Not serious 
	Not serious e
	Serious f
	None 
	Findings from one study (Ernst et al., 2014) were judged favorable. 
[Total sample size n=30]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Personnel Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Retention / Turnover

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Cross-over study design 
b. Experimental: Potential selection bias (e.g., missing or unclear random sequence generation or allocation concealment) 
c. Experimental: Lack of blinding of participants and/or personnel 
d. Experimental: Failure to adequately control for potential confounding 
e. Healthcare shift workers similar to EMS providers 
f. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)
g. Case report study design 
h. Observational: Failure to control for adequate confounding 





Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: 9 hours compared to 32 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Personnel Performance

	1 
	Experimental study designa
	Very serious b,c,d,e
	Not serious 
	Not serious f
	Serious g
	None 
	Findings from one study (Leonard et al., 1998) were judged favorable. 
[Total sample size n=16]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue

	1 
	Experimental study designa
	Very serious b,c,d,e
	Not serious 
	Not serious f
	Serious g
	None 
	Findings from one study (Leonard et al., 1998) were judged favorable. 
[Total sample size n=16]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Burnout / Stress

	1 
	Experimental study designa
	Very serious b,c,d,e
	Not serious 
	Not serious f
	Serious g
	None 
	Findings from one study (Leonard et al., 1998) were judged favorable. 
[Total sample size n=16]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Personnel Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Sleep / Sleep Quality

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Retention / Turnover

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Indicators of Long-Term Health

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Randomized case-crossover study design 
b. Experimental: Potential selection bias (e.g. missing or unclear random sequence generation or allocation concealment) 
c. Experimental: Lack of blinding of participants and/or personnel 
d. Experimental: Lack of blinding of outcome assessment 
e. Experimental: Failure to adequately control for potential confounding 
f. Health care shift workers similar to EMS providers 
g. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)






Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: A grouped presentation of studies that compared 10 hours vs. 13 hours with studies that compared 10 hours vs. 14 hours (n=4 studies total)

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Personnel Safety

	1 
	Experimental study designa
	Very serious b,c,d,e
	Not serious 
	Not serious 
	Serious i
	None 
	Findings from one study (Bell et al., 2015) were judged no impact. 
[Total sample size n=343]   
	⨁◯◯◯
VERY LOW
	CRITICAL 

	Personnel Safety

	1 
	Observational studies 
	Serious f,g
	Not serious 
	Not serious 
	Serious i
	None 
	Findings from one study (Glazner et al., 1996) were judged no impact. 
[Sample of n=171 archival records]   
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Personnel Performance

	1 
	Experimental study designa
	Very serious b,c,d,e
	Not serious 
	Not serious 
	Serious i
	None 
	Findings from one study (Bell et al., 2015) were judged mixed/inconclusive. 
[Total sample size n=343]   
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Acute Fatigue

	1 
	Experimental study designa
	Very serious b,c,d,e
	Not serious 
	Not serious 
	Serious i
	None 
	Findings from one study (Bell et al., 2015) were judged favorable. 
[Total sample size n=343]  
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Acute Fatigue

	1 
	Observational studies 
	Serious f,g,h
	Not serious 
	Not serious 
	Serious i
	None 
	Findings from one study (Paley et al., 1998) were judged favorable. 
[Total sample size n=24]  
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep / Sleep Quality

	1 
	Experimental study designa
	Very serious b,c,d,e
	Not serious 
	Not serious 
	Serious i
	None 
	Findings from one study (Bell et al., 2015) were judged favorable. 
[Total sample size n=343]  
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Sleep / Sleep Quality

	2 
	Observational studies 
	Serious f,g
	Not serious 
	Serious j
	Serious i
	None 
	Pooled Effect Not Estimable: Findings from two studies (Mitler et al., 1997 and Paley et al., 1998) were judged mixed/inconclusive. 
[Median sample size n=52, min=24, max=80]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Retention / Turnover

	1 
	Experimental study designa
	Very serious b,c,d,e
	Not serious 
	Not serious 
	Serious i
	None 
	Findings from one study (Bell et al., 2015) were judged favorable. 
[Total sample size n=343]  
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Burnout / Stress

	1 
	Experimental study designa
	Very serious b,c,d,e
	Not serious 
	Not serious 
	Serious i
	None 
	Findings from one study (Bell e al., 2015) were judged no impact. 
[Total sample size n=343]  
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Burnout / Stress

	1 
	Observational studies 
	Serious f,g,h
	Not serious 
	Not serious 
	Serious i
	None 
	Findings from one study (Paley et al., 1998) were judged favorable. 
[Total sample size n=24]  
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Cost to System

	1 
	Experimental study designa
	Serious k
	Not serious 
	Not serious 
	Serious i
	None 
	Findings from one study (Bell et al., 2015) were judged unfavorable. 
[Total sample size n=343]  
	⨁⨁◯◯
LOW
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Indicators of Long-Term Health

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Quasi-experimental study design 
b. Experimental: Potential selection bias (e.g., missing or unclear random sequence generation or allocation concealment) 
c. Experimental: lack of blinding of participants and/or personnel 
d. Experimental: Lack of blinding of outcome assessment 
e. Experimental: Failure to adequately control for potential confounding 
f. Observational: Flawed measurement of exposure and/or outcome 
g. Observational: Failure to adequately control for potential confounding 
h. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 
i. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)
j. Shift workers other than EMS personnel 
k. Experimental: Incomplete outcome data 





Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: <12 hours compared to >12 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Personnel Safety

	1 
	Observational studies 
	Serious a,b
	Not serious 
	Not serious c
	Not serious 
	None 
	Findings from one study (Dembe et al., 2009) were judged no impact.
[Total sample size n=12,686]   
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Personnel Performance

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Acute Fatigue

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Sleep / Sleep Qaulity

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Retention / Turnover

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Indicators of Long-Term Health

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Observational: Flawed measurement of exposure and/or outcome 
b. Observational: Failure to adequately control for potential confounding 
c. Health care shift workers similar to EMS providers 






Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: A grouped presentation of studies that compared 12 hours vs. 18 hours with studies that compared 12 hours vs. 20 hours (n=2 studies total)

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Personnel Safety

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious d
	Not serious 
	None 
	Findings from one study (Ayas et al., 2006) were judged favorable. 
[Total sample size n=682]   
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Personnel Performance

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious 
	Serious e
	None 
	Findings from one study (Thomas et al., 2006) were judged no impact. 
[Total sample size n=10]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious 
	Serious e
	None 
	Findings from one study (Thomas et al., 2006) were judged no impact. 
[Total sample size n=10]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep / Sleep Quality

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious 
	Serious e
	None 
	Findings from one study (Thomas et al., 2006) were judged unfavorable. 
[Total sample size n=10]   
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Retention / Turnover

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious 
	Serious e
	None 
	Findings from one study (Thomas et al., 2006) were judged unfavorable.
[Total sample size n=10]    
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Indicators of Long-Term Health

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 
b. Observational: Flawed measurement of exposure and/or outcome 
c. Observational: Failure to adequately control for potential confounding 
d. Health care shift workers similar to EMS providers 
e. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)






Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: A grouped presentation of studies that compared 12 hours vs. 24 hours with studies that compared 14 hours vs. 24 hours (n=7 studies total) and studies that compared 14 hours vs. 28 hours (n=1 study total)

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Patient Safety

	1 
	Observational studies 
	Serious a
	Not serious 
	Not serious 
	Not serious 
	None 
	Findings from one study (Allen et al., 2001) were judged no impact. 
[Sample of n=573 archival records, not subjects]    
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Personnel Safety

	1 
	Observational studies 
	Serious a,b
	Not serious 
	Not serious c
	Serious d
	None 
	Findings from one study (Talusan et al., 2014) were judged mixed/inconclusive. 
[Total sample size n=58]    
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Personnel Performance

	1 
	Experimental study designe
	Very serious f,g,h
	Not serious 
	Not serious c
	Serious d
	None 
	Findings from one study (Yi et al., 2013) were judged unfavorable. 
[Total sample size n=9]    
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Personnel Performance

	2 
	Observational studies 
	Serious a,b
	Serious i
	Not serious 
	Serious d
	None 
	Findings from one study (Manacci et al., 1999) were judged favorable. Findings from one study (Guyette et al., 2013) were judged no impact. 
[Median sample size n=23, min=12, max=34]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue

	2 
	Experimental study designe
	Very serious f,g,h,j
	Serious i
	Not serious c
	Serious d
	None 
	Findings from one study (Dutheil et al., 2012) were judged mixed/inconclusive. Findings from one study (Yi et al., 2013) were judged no impact. 
[Median sample size n=13, min=9, max=17]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue

	2 
	Observational studies 
	Serious a,b
	Serious i
	Not serious 
	Serious d
	None 
	Findings from one study (Talusan et al., 2014) were judged mixed/inconclusive. Findings from one study (Manacci et al., 1999) were judged no impact. 
[Median sample size n=35, min=12, max=58]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep / Sleep Quality

	2 
	Experimental study designe
	Very serious f,g,h,j
	Serious i
	Not serious c
	Serious d
	None 
	Findings from one study (Dutheil et al., 2012) were judged favorable. Findings from one study (Yi et al., 2013) were judged no impact. 
[Median sample size n=13, min=9, max=17]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep / Sleep Quality

	3 
	Observational studies 
	Serious a,b
	Serious i
	Not serious 
	Serious d
	None 
	Findings from one study (Talusan et al., 2014) were judged mixed/inconclusive. Findings from two studies (Guyette et al., 2013 and Manacci et al., 1999) were judged no impact. 
[Median sample size n=34, min=12, max=58]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Retention / Turnover

	1 
	Experimental study designe
	Serious f,h,k
	Not serious 
	Not serious 
	Serious d
	None 
	Findings from one study (Boudreaux et al., 1998) were judged favorable. 
[Total sample size n=51]    
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Indicators of Long-Term Health

	1 
	Experimental study designl
	Very serious f,g,j,m
	Not serious 
	Not serious c
	Serious d
	None 
	Findings from one study (Dutheil et al., 2012) were judged favorable. 
[Total sample size n=17]    
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Burnout / Stress

	2 
	Experimental study designe
	Very serious f,g,h,j,k,m
	Serious i
	Not serious 
	Serious d
	None 
	Findings from one study (Dutheil et al., 2012) were judged favorable. Findings from one study (Boudreaux et al., 1998) were judged mixed/inconclusive. 
[Median sample size n=34, min=17, max=51]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Burnout / Stress

	2 
	Observational studies 
	Serious a,b,n
	Serious i
	Serious 
	Serious d
	None 
	Findings from one study (Zuzewicz et al., 2015) were judged mixed/inconclusive. Findings from one study (Manacci et al., 1999) were judged no impact. 
[Median sample size n=16, min=12, max=19]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Observational: Failure to adequately control for potential confounding 
b. Observational: Flawed measurement of exposure and/or outcome 
c. Health care shift workers similar to EMS personnel 
d. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)
e. Quasi-experimental study design 
f. Experimental: Potential selection bias (e.g., missing or unclear random sequence generation or allocation concealment) 
g. Experimental: Lack of blinding of participants and/or personnel 
h. Experimental: Failure to adequately control for potential confounding 
i. Heterogeneity of results not explained by differences in study characteristics 
j. Experimental: Lack of blinding of outcome assessment 
k. Experimental: Failure to adequately control for potential learning of tested instruments 
l. Cross-over trial 
m. Experimental: Potential recall and/or reporting bias of self-reported measures 
n. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 






Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: <13 hours compared to >13 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Indicators of Long-Term Health

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Not serious 
	Not serious 
	None 
	Findings from one study (Trinkoff et al., 2006) were judged favorable. 
[Total sample size n=815]    
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Personnel Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Personnel Performance

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Acute Fatigue

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Sleep / Sleep Quality

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Retention / Turnover 

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 
b. Observational: Flawed measurement of exposure and/or outcome 
c. Observational: Failure to adequately control for potential confounding 






Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: <16 hours compared to >16 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Personnel Performance

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Serious d
	Serious e
	None 
	Findings from one study (Gander et al., 2013) were judged unfavorable. 
[Total sample size n=70]    
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue

	2 
	Observational studies 
	Serious a,b,c
	Serious f
	Serious d
	Serious e
	None 
	Findings from one study (Gander et al., 2013) were judged unfavorable. Findings from one study (Domen et al., 2015) were judged no impact. 
[Median sample size n=198, min=70, max=325]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep / Sleep Quality

	1 
	Observational studies 
	Serious a,b,c
	Not serious 
	Serious d
	Serious e
	None 
	Findings from one study (Gander et al., 2013) were judged no impact. 
[Total sample size n=70]    
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Personnel Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Retention / Turnover

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Indicator of Long-Term Health

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 
b. Observational: Flawed measurement of exposure and/or outcome 
c. Observational: Failure to adequately control for potential confounding 
d. Shift workers other than EMS personnel 
e. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)
f. Heterogeneity of results not explained by differences in study characteristics 





Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: <24 hours compared to >24 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Personnel Safety

	1 
	Observational studies 
	Serious a
	Not serious 
	Not serious 
	Not serious 
	None 
	Findings from one study (Barger et al., 2005) were judged favorable. 
[Total sample size n=2,232]    
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Personnel Performance

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Acute Fatigue

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Sleep / Sleep Quality

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Retention / Turnover

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Indicators of Long-Term Health

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Burnout / Stress

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a: Observational: Failure to adequately control for potential confounding




Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: 24 hours compared to 48 hours

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Acute Fatigue

	1 
	Experimental study designa
	Serious b,c,d,e,f
	Not serious 
	Not serious 
	Serious g
	None 
	Findings from one study (Caputo et al., 2015) were judged unfavorable. 
[Total sample size n=59]    
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Sleep / Sleep Quality

	1 
	Experimental study designa
	Serious b,c,d,e,f
	Not serious 
	Not serious 
	Serious g
	None 
	Findings from one study (Caputo et al., 2015) were judged mixed/inconclusive. 
[Total sample size n=59]    
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Sleep / Sleep Quality

	1 
	Observational studies h
	Very serious i,j,k
	Not serious 
	Not serious 
	Serious g
	None 
	Findings from one study (Billings et al., 2016) were judged no impact. 
[Total sample size n=109]    
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Retention / Turnover

	1 
	Experimental study designa
	Serious b,c,d,e,f
	Not serious 
	Not serious 
	Serious g
	None 
	Findings from one study (Caputo et al., 2015) were judged mixed/inconclusive.
[Total sample size n=59]     
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Indicators of Long-Term Health

	1 
	Experimental study designa
	Serious b,c,d,e,f
	Not serious 
	Not serious 
	Serious g
	None 
	Findings from one study (Caputo et al., 2015) were judged mixed/inconclusive. 
[Total sample size n=59]     
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Burnout / Stress

	1 
	Experimental study designa
	Serious b,c,d,e,f
	Not serious 
	Not serious 
	Serious g
	None 
	Findings from one study (Caputo et al., 2015) were judged mixed/inconclusive. 
[Total sample size n=59]     
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Cost to System

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Patient Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Personnel Safety

	0 
	
	
	
	
	
	
	
	- 
	CRITICAL 

	Personnel Performance

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Quasi-experimental study design 
b. Experimental: Potential selection bias (e.g., missing or unclear random sequence generation or allocation concealment) 
c. Experimental: Lack of blinding of participants and/or personnel 
d. Experimental: Failure to adequately control for potential confounding 
e. Experimental: Failure to adequately control for potential learning or tested instruments 
f. Experimental: Incomplete description of statistical analysis 
g. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)
h. In-depth interviews (qualitative data collection) 
i. Experimental: Potential recall and/or reporting bias of self-reported measures 
j. Observational: Flawed measurement of exposure and/or outcome 
k. Observational: Failure to adequately control for potential confounding 






Online Supplement Table 3: GRADE Evidence Profile Tables
Comparison: Multiple comparisons of shorter vs. longer shift durations

	Quality assessment
	Impact / Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	
	
	

	Patient Safety (as measured by reported adverse events)

	1 
	Experimental study design
	Very serious a,b,c,d
	Not serious 
	Not serious e
	Serious l
	None 
	Findings from one study (Parshuram et al., 2015) were judged no impact. 
[Total sample size n=47]     
	⨁◯◯◯
VERY LOW
	CRITICAL 

	Patient Safety (as measured by self-report, documented adverse events)

	4 
	Observational studies 
	Serious f,g,h
	Serious i
	Not serious e
	Not serious 
	None 
	Pooled Effect Not Estimable: Findings from two studies (Scott et al., 2006 and Stimpfel et al., 2013) were judged favorable. Findings from two studies (Dorrian et al., 2006 and Patterson et al., 2012) were judged no impact. 
[Median sample size n=525, min=23, max=3,710]
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Personnel Safety

	1 
	Experimental study design
	Very serious a,b,c,d,j
	Not serious 
	Not serious k
	Serious l
	None 
	Findings from one study (Amendola et al., 2011) were judged no impact. 
[Total sample size n=226]     
	⨁◯◯◯
VERY LOW
	CRITICAL 

	Personnel Safety

	7 
	Observational studies 
	Serious f,g,h
	Serious 
	Not serious k
	Not serious 
	None 
	Pooled Effect Not Estimable: Findings from five studies (Scott et al., 2007; McCartt et al., 2008; Trinkoff et al., 2007; Perttulla et al., 2011; Weaver et al., 2015) were judged favorable. Findings from one study (Hamelin et al., 1987) were judged mixed/inconclusive. Findings from one study (Patterson et al., 2012) were judged no impact. 
[Median sample size n=1000, min=547, max=4382
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Personnel Performance

	1 
	Experimental study design
	Very serious a,b,c,d,j
	Not serious 
	Not serious k
	Serious l
	None 
	Findings from one study (Amendola et al., 2011) were judged no impact. 
[Total sample size n=226]     
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Personnel Performance

	5 
	Observational studies 
	Serious f,g,h
	Serious i
	Not serious k
	Not serious 
	None 
	Pooled Effect Not Estimable: Findings for three studies (Stimpfel et al., 2013; Stimpfel et al., 2012; Goode et al., 2003)** were judged favorable. Findings from one study (Smith et al., 1995) were judged mixed/inconclusive. Findings from one study (Husby et al., 2014) were judged no impact. 
[Median sample size n=1,866, min=18, max=22,275]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue

	2 
	Experimental study design
	Very serious a,b,c,d,j
	Serious i
	Not serious k
	Serious l
	None 
	Pooled Effect Not Estimable: Findings from one study (Amendola et al., 2011) were judged favorable. Findings from one study (Parshuram et al., 2015) were judged no impact. 
[Median sample size n=137, min=47, max=226]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue

	7 
	Observational studies 
	Serious f,g,h
	Serious i
	Not serious k
	Not serious 
	None 
	Pooled Effect Not Estimable: Findings from five studies (Scott et al., 2006; McCartt et al., 2008; Patterson et al., 2012; Perttula et al., 2011; Barker et al., 2011) were judged favorable. Findings from two studies (Husby et al., 2014 and Smith et al., 1995) were judged mixed/inconclusive. 
[Median sample size n=547, min=18, max=1,921]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep and/or Sleep Quality

	1 
	Experimental study design
	Very serious a,b,c,d,j
	Not serious 
	Not serious k
	Serious l
	None 
	Findings from one study (Amendola et al., 2011) were judged mixed/inconclusive. 
[Total sample size n=226]     
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Sleep and/or Sleep Quality

	6 
	Observational studies 
	Serious f,g,h
	Very serious i
	Not serious k
	Serious l 
	None 
	Pooled Effect Not Estimable: Findings from two studies (Vincent et al., 2016 and Patterson et al., 2012) were judged favorable. Findings from two studies (Patterson et al., 2015 and Smith et al., 1995) were judged mixed/inconclusive. Findings from two studies (Dorrian et al., 2006 and Geiger-Brown et al., 2011) were judged no impact. 
[Median sample size n=244, min=22, max=2,246]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Retention / Turnover

	1 
	Experimental study design
	Very serious a,b,c,d,j
	Not serious 
	Not serious k
	Serious l
	None 
	Findings from one study (Amendola et al., 2011) were judged mixed/inconclusive. 
[Total sample size n=226]     
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Retention / Turnover

	5 
	Observational studies 
	Serious f,g,h
	Not serious 
	Not serious k
	Not serious 
	None 
	Pooled Effect Not Estimable: Findings from four studies (Stimpfel et al., 2013, Stimpfel et al., 2012; Steele et al., 2000; Dall'Ora et al., 2015) were judged favorable. Findings from one study (Thomas et al., 1994) were judged mixed/inconclusive. 
[Median sample size n=3,710, min=290, max=31,627]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Indicators of Long-Term Health

	1 
	Experimental study design
	Very serious a,b,c,d,j
	Not serious 
	Not serious k
	Serious l
	None 
	Findings from one study (Amendola et al., 2011) were judged mixed/inconclusive. 
[Total sample size n=226]     
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Indicators of Long-Term Health

	1 
	Observational studies 
	Serious f,g,h
	Not serious 
	Not serious e
	Not serious 
	None 
	Findings from one study (Estryn-Behar et al., 2012) were judged no impact. 
[Total sample size n=25,924]     
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Burnout / Stress

	2 
	Experimental study design
	Very serious a,b,c,d,j
	Not serious 
	Not serious k
	Serious l, e,k
	None 
	Pooled Effect Not Estimable: Findings from two studies (Parshuram et al., 2015 and Amendola et al., 2011) were judged no impact. 
[Median sample size n=137, min=47, max=226]
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Burnout / Stress

	3 
	Observational studies 
	Serious f,g,h
	Not serious 
	Not serious e
	Not serious e
	None 
	Pooled Effect Not Estimable: Findings from three studies (Stimpfel et al., 2013; Stimfel et al., 2012; Dall'Ora et al., 2015) were judged favorable. 
[Median sample size n=22,275, min=3,710, max=31,627]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Cost to System

	1 
	Experimental study design
	Very serious a,b,c,d,j
	Not serious 
	Not serious k
	Serious l
	None 
	Findings from one study (Amendola et al., 2011) were judged unfavorable. 
[Total sample size n=226]     
	⨁◯◯◯
VERY LOW
	IMPORTANT 


Explanations
a. Experimental: Potential selection bias (e.g., missing or unclear random sequence generation or allocation concealment) 
b. Experimental: lack of blinding of participants and/or personnel 
c. Experimental: Potential recall and/or reporting bias of self-reported measures 
d. Experimental: Lack of blinding of outcome assessment 
e. Shift workers are healthcare clinicians (have many similarities with EMS personnel) 
f. Observational: Failure to develop and/or apply appropriate eligibility criteria or potential sampling bias 
g. Observational: Flawed measurement of exposure and/or outcome 
h. Observational: Failure to adequately control for potential confounding 
i. Heterogeneity of results potentially not explained by differences in study characteristics 
j. Experimental: Incomplete outcome data 
k. A shift worker group similar to EMS personnel 
l: Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)
** Sample size information not available.
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