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	Quality assessment
	Impact / Effect
	Quality
	Importance

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

	Reliability (internal consistency and/or test-retest reliability) of situational sleepiness instruments (i.e., the KSS, SSS, and SSQ)

	1 a
	Experimental study design b
	Serious 
	Not serious 
	Serious c
	Serious o
	Publication bias strongly suspected 
	Summary Interpretation: A pooled effect of reliability not estimable. There is limited evidence from one experimental study to address the reliability of situational sleepiness survey instruments germane to this PICO.

Details of the Included Evidence: Test-retest reliability for SSQ was 0.59 (moderate agreement; intra-class correlation coefficient). Test-retest of individual SSQ items ranged from 0.30 to 0.66 (test-retest correlation for one item was non-significant). 
[Total sample size n=40]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Validity (criterion-related / predictive validity) of situational sleepiness instruments (i.e., the KSS, SSS, and SSQ)

	7 d
	Combination of experimental and observational study designs e
	Serious 
	Serious f
	Serious c
	Serious o
	Publication bias strongly suspected 
	Summary Interpretation: A pooled effect of validity not estimable. There is limited evidence from seven experimental and observational studies to address the validity of situational sleepiness survey instruments germane to this PICO.

Details of the Included Evidence: Balkin et al., 2004 PMID-15339257; -- Scores on the SSS instrument differed by time in bed (F=3.05, p=<0.05). Forsman et al., 2014 PMID-24172085; Greater sleepiness on KSS was negatively correlated with postural control (r=-0.88, p=0.04). Karchani et al., 2015 PMID-26728912; Positive association between KSS and Observer Ratings of Drowsiness (F=128.7; p<0.001- MANOVA repeated measures analysis). Howard et al., 2014 PMID-24125802; Moderate correlations between SSQ, KSS, and performance measures. Correlations ranged from 0.28 to 0.60 (p<0.001). Chang et al., 2013 PMID-24183355; Statistically significant association between SSS and latency on the Maintenance of Wakefulness Test (MWT) and Multiple Sleep Latency Test (MSLT) [Beta coefficient= -3.856, p=0.001). Ftouni et al., 2013 PMID-22861524; Higher adjusted odds of on-road driving events during commute home (i.e., crashes) associated with greater self-reported sleepiness (OR=1.69, 95%CI 1.04, 2.73-pre-drive KSS; OR=1.95, 95%CI 1.15, 3.32-mean KSS). Geiger-Brown et al., 2014 PMID-24474446; Non-significant association between KSS and reaction time on the psychomotor vigilance task (PVT; p=0.05). 
[Median sample size n=40, min=27, max=71]
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Indicators of sensitivity of situational sleepiness instruments (i.e., the KSS, SSS, and SSQ)

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Indicators of specificity of situational sleepiness instruments (i.e., the KSS, SSS, and SSQ)

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Reliability (internal consistency and/or test-retest reliability) of trait sleepiness instruments (i.e., the Epworth Sleepiness Scale)

	8 g
	Combination of experimental and observational study designs e
	Serious 
	Serious h
	Serious c
	Serious o
	Publication bias strongly suspected 
	Summary Interpretation: A pooled effect of reliability not estimable. There is limited evidence from six of eight experimental and observational studies to address the reliability of trait sleepiness instruments germane to this PICO.

Details of the Included Evidence: Tests of internal consistency (Cronbach's alpha) ranged from 0.64 for (Kato et al., 2012) to 0.96 for (Sofianopoulous et al., 2011 PMID-n/a). Values were above the common cut-point for adequate reliability (a=0.70) for six of eight studies. Test-retest of ESS (4-month interval) by Johns, 1992 PMID-1519015 was 0.82 (p<0.001). 
[Median sample size n=89, min=47, max=2,964]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Validity (criterion-related / predictive validity) of trait sleepiness instruments (i.e., the Epworth Sleepiness Scale)

	3 i
	Observational studies 
	Serious 
	Serious j
	Serious c
	Serious o
	None 
	Summary Interpretation: A pooled effect of validity not estimable. There is limited evidence from three observational studies to address the validity of trait sleepiness instruments germane to this PICO.

Details of the Included Evidence: Sunwoo et al., 2012 PMID-22215929; Association between ESS and Multiple Sleep Latency Test (MSLT) [min / max correlation= -0.27 / -0.195; p<0.05]. Association between ESS and Psychomotor Vigilance Test (PVT) [min / max lapses] = 0.039 / 0.142 (p>0.05). Association between ESS and the Divided Attention Driving Task (DADT 10-mins), [min / max]=0.046 / 0.142; (DADT 20-mins), [min / max]=0.053 / 0.145 (p>0.05). Sadeghniiat-Haghighi et al., 2014 PMID-24659070; Correlation between the ESS and Maintenance of Wakefulness Test (MWT) was -0.28, 95%CI -0.58, 0.02. West et al., 2009 PMID-19773564: Elevated levels of sleepiness associated with greater odds of medical error (Unadjusted OR=1.10; 95%CI 1.03, 1.16). This association disappears for all but one factor (quality of life) after adjusting for additional factors. 
[Median sample size n=372, min=46, max=380]
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Indicators of sensitivity of trait sleepiness instruments (i.e., the ESS)

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Indicators of specificity of trait sleepiness instruments (i.e., the ESS)

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Reliability (internal consistency and/or test-retest reliability) of instruments measuring fatigue in general, past month, past 7-days, chronic fatigue (i.e., OFER, SSI, FAS, MFI, PROMIS, CFQ)

	14 k
	Observational studies 
	Serious 
	Not serious 
	Serious c
	Serious o
	Publication bias strongly suspected 
	Summary Interpretation: A pooled effect of reliability not estimable. There is evidence from 12 of 14 studies to address the reliability of fatigue survey instruments germane to this PICO.

Details of the Included Evidence: Tests of internal consistency (Cronbach's alpha) ranged from 0.64 for (Patterson et al., 2010 PMID-20199233 with the CFQ mental fatigue construct) to 0.95 for (Friesen et al., 2008 PMID-18807096), which also used the CFQ. One study by Winwood et al., 2006 PMID-16607192 examined test-retest of the OFER. Test-retest findings were positive and ranged from 0.61 to 0.69 for the three domains of the OFER tool. 
[Median sample size n=132, min=43, max=2,964]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Validity (criterion-related / predictive validity) of instruments measuring fatigue in general, past month, past 7-days, chronic fatigue (i.e., OFER, SSI, FAS, MFI, PROMIS, CFQ)

	2 l
	Observational studies 
	Serious 
	Not serious 
	Not serious 
	Serious o
	Publication bias strongly suspected 
	Summary Interpretation: A pooled effect of validity not estimable. There is limited evidence from two studies to address the validity of fatigue survey instruments that assess fatigue in general germane to this PICO.

Details of the Included Evidence: Compared to non-fatigued, the odds of injury, error, and safety compromising behaviors among the fatigued were (1.9, 2.2, and 3.6, respectively: Patterson et al., 2012 PMID-22023164). Significant (p<0.05) negative correlations observed between scores on the nine-item Nursing Performance Instrument and all fatigue survey instruments: SOFI, F-RSQ, FAS, and OFER (Barker et al., 2011 PMID-21352271). 
[Median sample size n=293, min=74, max=511]
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Indicators of sensitivity of instruments measuring fatigue in general, past month, past 7-days, chronic fatigue (i.e., OFER, SSI, FAS, MFI, PROMIS, CFQ)

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Indicators of specificity of instruments measuring fatigue in general, past month, past 7-days, chronic fatigue (i.e., OFER, SSI, FAS, MFI, PROMIS, CFQ)

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Reliability (internal consistency and/or test-retest reliability) of instruments measuring fatigue in real-time, during shift, past 24 hours, or at end of shift (i.e., BFI, SOFI, F-RSQ, and CSS)

	3 m
	Observational studies 
	Serious 
	Not serious 
	Serious c
	Serious o
	Publication bias strongly suspected 
	Summary Interpretation: A pooled effect of reliability not estimable. There is limited evidence from three observational studies to address the reliability of fatigue survey instruments that assess fatigue in real-time, during shift, past 24 hours, or at the end of shift germane to this PICO.

Details of the Included Evidence: Cronbachs alpha for SOFI domains reported in two studies by Ahsberg et al., 2000 ranged from 0.68 to 0.93. Cronbachs alpha for SOFI domains reported in the study by Barker et al., 2011 PMID-21352271 ranged from 0.76 to 0.89. Inter-occurrence reliability of the CSS reported in the study by Grech et al., 2009 PMID-19586219 ranged from 0.59 to 0.90. 
[Median sample size n=74, min=20, max=597]
	⨁◯◯◯
VERY LOW 
	IMPORTANT 

	Validity (criterion-related / predictive validity) of instruments measuring fatigue in real-time, during shift, past 24 hours, or at end of shift (i.e., BFI, SOFI, F-RSQ, and CSS)

	4 n
	Observational studies 
	Serious 
	Not serious 
	Serious c
	Not serious 
	Publication bias strongly suspected 
	Summary Interpretation: A pooled effect of validity not estimable. There is limited evidence from four observational studies to assess the validity performance of fatigue survey instruments that assess fatigue in real-time, during shift, past 24 hours, or at the end of shift germane to this PICO.

Details of the Included Evidence: Odds of self-reported medical error in the West et al., 2009 PMID-19773564 study was associated with fatigue as measured on the adapted BFI tool following adjustment for possible confounders. Moderate, yet significant correlations between four components of the SOFI and reaction time measures at end of shift work in Ahsberg et al., 2000 PMID-n/a. Significant negative correlations observed between scores on the nine-item Nursing Performance Instrument and all fatigue survey instruments: SOFI, F-RSQ, FAS, and OFER (Barker et al., 2011 PMID-21352271). One study identified a significant association between fatigue scores on the CSS and failure status on an objective driving task, after controlling for other factors (model F=4.14, p<0.01; Charlton et al., 2001 PMID-n/a). 
[Median sample size n=489, min=74, max=606]
	⨁◯◯◯
VERY LOW 
	CRITICAL 

	Indicators of sensitivity of instruments measuring fatigue in real-time, during shift, past 24 hours, or at end of shift (i.e., BFI, SOFI, F-RSQ, and CSS)

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 

	Indicators of specificity of instruments measuring fatigue in real-time, during shift, past 24 hours, or at end of shift (i.e., BFI, SOFI, F-RSQ, and CSS)

	0 
	
	
	
	
	
	
	
	- 
	IMPORTANT 


Explanations
a. Studies that used the KSS, SSS, or SSQ and examined internal consistency reliability or test-retest reliability include: Howard et al., 2014 PMID-24125802. 
b. Experimental study design used: case-crossover design. 
c. Shift workers other than EMS personnel. 
d. Studies that used the KSS, SSS, or SSQ and examined criterion-related / predictive validity include: Balkin et al., 2004 PMID-15339257; Forsman et al., 2014 PMID-24172085; Geiger-Brown et al., 2014 PMID-24474446; Karchani et al., 2015 PMID-26728912; Howard et al., 2014 PMID-24125802; Chang et al., 2013 PMID-24183355; Ftouni et al., 2013 PMID-22861524. 
e. Experimental and observational study designs used. 
f. Findings reported in one study, the Geiger-Brown et al., 2014 PMID-24474446 study, show a non-significant association between the KSS and indirect measures of a standard (i.e., the psychomotor vigilance task and reported sleep disorders). 
g. Studies that used the ESS and examined internal consistency reliability or test-retest reliability include: Sofianopoulous et al., 2011 PMID-n/a; Waage et al., 2014 PMID-25441751; Johns, 1992 PMID-1519015; Saksvik-Lehouillier et al., 2013 PMID-22853193; Flo et al., 2012 PMID-22823877; Kato et al., 2012 PMID-n/a; Takahashi et al., 2006 PMID-17190723; Scott et al., 2010 PMID-20467338). 
h. Findings for internal consistency reliability reported in two of eight studies (Takahashi et al., 2006 PMID-17190723; Kato et al., 2012 PMID-n/a) fell below established cut points for reliability. 
i. Studies that used the ESS and examined criterion-related / predictive validity include: Sunwoo et al., 2012 PMID-22215929; Sadeghniiat-Haghighi et al., 2014 PMID-24659070; West et al., 2009 PMID-19773564. 
j. Findings from one study (Sunwoo et al., 2012 PMID-22215929) were favorable in analyses with a reference standard. Findings from one study (Sadeghniiat-Haghighi et al., 2014 PMID-24659070) were unfavorable in analyses with a reference standard. Findings from one study (West et al., 2009 PMID-19773564) were mixed/inconclusive in analyses with an indirect measure of a reference standard. 
k. Studies that tested indicators of instrument reliability and used the OFER include: (Winwood et al., 2006 PMID-16607192; Patterson et al., 2015 PMID-25658148; Barker et al., 2011 PMID-21352271; Chen et al., 2013 PMID-23607540). Studies that used the SSI include: (Ruggiero et al., 2003 PMID-14689460). Studies that used the FAS include: (Barker et al., 2011 PMID-21352271). Studies that used the MFI include: (Smets et al., 1995 PMID-7636775). Studies that used the PROMIS scale include: (Christopher et al., 2015). Studies that used the CFQ include: (Patterson et al., 2012 PMID-22023164; Patterson et al., 2010 PMID-20199233; Friesen et al., 2008 PMID-18807096; da Silva et al., 2016 PMID-26890725; Flo et al., 2012 PMID-22823877; Saksvik-Lehouillier et al., 2013 PMID-22853193). 
l. Studies that examined criterion-related / predictive validity and used the OFER, SSI, FAS, MFI, PROMIS, or CFQ include: Patterson et al., 2012 PMID-22023164 and Barker et al., 2011 PMID-21352271). 
m. Studies that tested indicators of reliability and used the SOFI include: (Ahsberg et al., 2000 PMID-11041305; Ahsberg et al., 2000 PMID-n/a). One study (Barker et al., 2011 PMID-21352271) used the SOFI, but the time frame of reference for respondents was "when they felt most tired," not a distinct time point similar to other studies included. Studies that used the CSS, and examined a measure of reliability [inter-occurrence reliability] include: (Grech et al., 2009 PMID-19586219). Reliability data/statistics were not reported in the retained studies that used the F-RSQ. 
n. Studies that examined indicators of criterion-related / predictive validity and used one item adapted from the BFI instrument include: (West et al., 2009 PMID-16773564). Studies that used the SOFI include: (Ahsberg et al., 2000 PMID-n/a). Studies that used the F-RSQ include: (Barker et al., 2011). Studies that used the CSS and assessed indicators of criterion-related/predictive validity include: (Charlton et al., 2001 PMID-n/a). 
o. Small sample size. Below optimal information size (Guyatt et al., 2011, PMID-21839614)
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