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	Quality assessment
	№ of patients
	Effect
	Quality
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	fatigue / sleep health education and/or training
	no education/ training
	Relative
(95% CI)
	Absolute
(95% CI)
	
	

	Patient Safety (as measured by self-reported errors, near misses, and self-assessed ability to deliver quality of health care)

	2 
	Experimental study design a
	Very serious a,b,c,d
	Not serious e
	Not serious f
	Serious g
	None
	Pooled Effect Not Estimable: In one quasi-experimental study (Scott et al., 2010), investigators reported the presence of error was significantly higher pre-intervention compared to post-intervention; however, raw data / frequencies stratified by study period were not reported. In the second quasi-experimental study (Fabreau et al., 2013), investigators noted a small, statistically significant improvement in one component of a multi-component index-like measure of quality of care delivery. No change in the other components. 
[Median sample size n=49, min=47, max=50]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Personnel Safety (as measured by self-reported drowsy driving and motor vehicle crashes)

	1 
	Experimental study design a
	Very serious a,b,c,d,g
	Not serious e
	Not serious h
	Serious g
	None 
	Pooled Effect Not Estimable: One quasi-experimental study (Scott et al., 2010) showed a 20% reduction in episodes of drowsy driving four weeks post-intervention (n=92 episodes pre to n=74 post-intervention). Reported motor vehicle crashes decreased n=5 before the intervention to n=1 at 12-weeks post-intervention (an 80% decrease). 
[Total sample size n=47]
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Personnel Safety (as measured by motor vehicle crashes and injuries)

	1 
	Randomized trial
	Very serious b,g,i,j
	Not serious 
	Not serious k
	Not serious 
	None
	Pooled Effect Not Estimable: One randomized trial (Sullivan et al., 2016) detected no difference in the rate of motor vehicle incidents between the intervention and control participants (0.11 SD 0.35, vs. 0.10 SD 0.31, p=0.87; respectively). The trial showed no difference in reported injuries between groups post-intervention (0.40 SD0.63 vs. 0.37 SD0.63, p=0.31; respectively). The trial showed intervention participants reported fewer injury/disability days per person than participants in the control group (1.4 SD 5.9 vs. 2.6 SD 8.5, p=0.03, respectively). 
[Total sample size n=1,189]
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Personnel Safety (as measured by individual perceptions of safety culture)

	1 
	Observational studies 
	Very serious d,g,l
	Not serious 
	Serious m
	Serious g
	None 
	Pooled Effect Not Estimable: Investigators (Arboleda et al., 2002) discovered a statistically significant positive association between perceived safety culture (the outcome measure) and a truck driver's belief that other drivers received fatigue training. 
[Total sample size n=320]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Personnel Performance (as measured by reaction time on the psychomotor vigilance test during shift and post-shift during recovery)

	2 
	Randomized trials a,n
	Very serious a,b,g
	Serious o
	Serious m
	Serious g
	None 
	For one study (Rosekind et al., 2006), the intervention had a large, statistically significant effect on reaction time during shift work (flying) [Cohen's D=0.86, 95%CI 0.22 to 1.51] compared to a standard work period prior to the introduction of the intervention. The intervention's effect on reaction time during the recovery period post-shift work was moderate and non-significant [Cohen's D=0.45, 95%CI -0.20 to 1.09]. For the other study (Smith-Coggins et al., 1997), the impact of sleep health education on physician performance (PVT reaction time, intubation, and electro-cardiogram interpretation) is inconclusive given the inability to compare pooled measures of the active placebo and intervention group to the baseline condition p
[Median sample size n=18, min=6, max=29]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Personnel Performance (as measured by self-reported perception of performance affected by inadequate/poor sleep)

	1 
	Experimental study design a
	Very serious d,g,l
	Not serious 
	Serious m,q
	Serious g
	None 
	Pooled Effect Not Estimable: For one study (Steffen et al., 2015), a 20% reduction in the number of days per week in study participant self-reported job performance affected by inadequate or poor sleep. A decrease from 2.5 pre-wellness program to 2.0 post-wellness program at 8 weeks follow-up. 
[Total sample size n=53]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Acute Fatigue (as measured by reaction time on the psychomotor vigilance test during shift and post-shift during recovery; physician intubation and ECG analysis)

	2 
	Randomized trials 
	Very serious b,g,i,j
	Not serious 
	Not serious k
	Not serious 
	None
	Pooled Effect Not Estimable: One randomized trial (Sullivan et al., 2016) showed no differences between the intervention and control groups on alertness measures captured at baseline and again at 12 months. For one study (Smith-Coggins et al., 1997), the impact of sleep health education on physician alertness is inconclusive given the inability to compare pooled measures of the active placebo and intervention group to the baseline condition. 
[Median sample size n=598, min=6, max=1,189]
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Acute Fatigue (multiple measures of sleepiness and acute fatigue)

	4 
	Experimental study design a
	Very serious a,b
	Not serious 
	Not serious 
	Serious g
	None
	Pooled Effect Not Estimable: One quasi-experimental study (Scott et al., 2010) showed no impact of the intervention on daytime sleepiness as measured by the Epworth Sleepiness Scale (baseline=9.02, at 4-weeks follow-up=8.33, and at 12-weeks follow-up=8.85). Three quasi-experimental studies (Hardaway et al., 2005; Christopher et al., 2015; and Steffen et al., 2015) detected lower fatigue ratings among participants in the intervention group (or post intervention period) versus the control group (or during the baseline period). 
[Median sample size n=45, min=16, max=53]
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Sleep Quality (short term impact 4-8 weeks post intervention measured with the Pittsburgh Sleep Quality Index [PSQI])

	5 
	Experimental study designs a,r
	Very serious a,b,s,t
	Very serious u
	Serious m
	Not serious v
	None
	648 
	648 
	- 
	Fixed Effect SMD -0.87 lower
(-1.05, -0.69) Random Effect SMD 
-0.80 
(-1.72, 0.12)
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Sleep Quality (longer term impact 24 weeks post intervention measured with the Pittsburgh Sleep Quality Index [PSQI])

	1 
	Randomized trial w,x
	Serious g
	Not serious 
	Serious m
	Not serious 
	None
	14 
	18 
	- 
	SMD 0.55 
(-0.29, 1.39) 
	⨁⨁◯◯
LOW 
	IMPORTANT 

	Burnout/Stress (measured with a composite score of four items in one study)

	1 
	Randomized trial 
	Very serious b,y,z
	Not serious 
	Not serious aa
	Serious g
	None 
	Investigators (Kuehl et al., 2016) show a positive, small, yet statistically significant impact/effect (reported effect Cohen's D=0.16) on self-reported stress among intervention participants versus control group participants at 6-months post intervention, yet no difference (no effect) at 12 or 24 months (0.16 and 0.07, respectively - as reported by authors [Table 2 in manuscript]. 
[Total sample size n=313]
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Burnout/Stress (measured with diverse self-reported survey tools)

	3 
	Experimental study designs a
	Very serious a,b,d,g,s
	Not serious 
	Serious m
	Serious g
	None 
	Pooled Effect Not Estimable: Three quasi-experimental studies (Poulsen et al., 2015; Christopher et al., 2015; and Steffen et al., 2015) use diverse stress measurement tools to determine a favorable impact on stress measures post intervention. 
[Median sample size n=53, min=43, max=70]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Indicators of Long-Term Health (use of diverse measures)

	4 
	Experimental study designs a
	Very serious a,b,g,s
	Not serious 
	Serious m
	Serious g
	None 
	Pooled Effect Not Estimable: Four quasi-experimental studies (Fabreau et al., 2013; Christopher et al., 2015; Lee et al., 2014; Steffen et al., 2015) used diverse measures/indicators of long-term health. Findings suggest a positive (favorable) effect on indicators/measures (i.e., mental health/well-being, physical health, and depression symptoms). 
[Median sample size n=47, min=21, max=53]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Indicators of Long-Term Health (use of diverse self-reported measures of general health)

	2 
	Randomized trials 
	Very serious b, z 
	Serious o 
	Not serious aa,k
	Not serious 
	None
	Pooled Effect Not Estimable: Two randomized trials (Kuehl et al., 2016 and Sullivan et al., 2016) measured perceived general health. The Sullivan et al., 2016 trial showed intervention participants reported fewer injury/disability days per person than participants in the control group (1.4 SD 5.9 vs. 2.6 SD 8.5, p=0.03, respectively). The Kuehl et al., 2016 study showed a positive and statistically significant effect of intervention at 6-months (0.15 effect size). The Sullivan et al., 2016 study detected no impact on general health at 12-months post baseline [Mean SD of general health measure within the intervention group: 3.73(0.82) at baseline and 3.68(0.81) at 12-months, respectively.
[Median sample size n=751, min=313, max=1,189]
	⨁◯◯◯
VERY LOW
	IMPORTANT 

	Other Sleep Measures (e.g., sleep duration, sleep debt)

	6 
	Experimental study designs a
	Very serious a,b,g,s
	Not serious 
	Serious m
	Not serious 
	None
	Pooled Effect Not Estimable: Six studies (Scott et al., 2010; Rosekind et al., 2006; Kuehl et al., 1997; Hardaway et al., 2005; Lee et al., 2014; Arora et al., 2007) measured sleep duration/time with diverse measurement tools and at different times with different context (i.e., in 24hr period, average over past month, pre-shift, and post-shift work/recovery). Findings from most studies suggest fatigue education training has a favorable impact on sleep duration. 
[Median sample size n=38, min=16, max=313]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 


CI: Confidence interval; SMD: Standardized mean difference
EXPLANATIONS
a. Non-randomized, quasi-experimental study design 
b. No blinding (concealment) of outcome measurement. 
c. Incomplete description of outcome and/or incomplete reporting of results 
d. Limited information about the reliability/validity of the tool used to measure the outcome(s) 
e. Not estimable 
f. Studies involved nurses and physicians - shift workers similar to EMS personnel 
g. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)
h. Study involved nurses - shift workers similar to EMS personnel 
i. Unable to conceal group assignment 
j. Reported cross-contamination of group participants (study arms) 
k. Study involved firefighters - shift workers similar to EMS personnel 
l. Uncertainty regarding control for confounding 
m. Shift workers other than EMS personnel 
n. The Smith-Coggins et al., 1997 study used a randomized cross-over design 
o. Findings from the two studies don't appear to agree. Not estimable due to incomplete reporting. 
p. Cohen's D effect sizes were calculated based on data reported in Table B of study (Rosekind et al., 2006; PMID-17183922) comparing the reaction time results for the standard condition to the intervention condition. Data abstracted for both the "Trip" and "Recovery" time points. 
q. A small percentage of study sample worked shifts other than daylight shifts 
r. Included studies (Carter et al., 2013; Chen et al., 2010; Lee et al., 2014; Scott et al., 2010; Smith et al., 2016) 
s. None or not all studies were not powered on this outcome 
t. Wide variation in sample sizes 
u. I squared of the pooled effect inclusive of all five studies was 96%, indicating a very high level of heterogeneity 
v. See attached sensitivity analysis 
w. Included study (Atlantis et al., 2006). Isolated to shift worker subgroup (n=18 control and n=14 treatment). Data abstracted from Table 2 of manuscript. 
x. Cohen's D effect sizes were calculated based on data reported in Table 2 comparing the difference in mean PSQI between the treatment and control groups measured at the "post" time point. 
y. Authors report positive psychometric properties of outcome measure with multiple measures of reliability 
z. Risk of contamination between intervention and control groups is high 
aa. Police officers - shift workers similar to EMS personnel 


	Sensitivity Analysis of Pooled Effect for Sleep Quality Outcome


	Carter et al., 2013
	Chen et al., 2010
	Lee et al., 
2014
	Scott et al., 2010
	Smith et al., 2016
	Pooled Effect
	95%CI
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