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	Author, Year
	RefID
PMID
	Study Design
	Study Population
	Fatigue survey instrument
	Critical Outcome
Criterion-related validity
	Important Outcome
Reliability

	Smets, 
1995
	RefID-n/a
PMID-7636775
	Cross-sectional survey
	We report on the army recruits, medical students, and physicians
	The 20-item Multi-dimensional Fatigue Inventory (MFI) covering five constructs of fatigue
	
	FAVORABLE
Cronbach’s alpha for the medical students ranged from 0.66-to-0.93. 

Cronbach’s alpha for the army recruits ranged from0.53-to-089.

	Ahsberg,
2000
	RefID-n/a
PMID-11041305
	Cross-sectional survey
	Mixture of bus drivers, teachers, locomotive engineers, cashiers, firemen
	Swedish Occupational Fatigue Inventory (SOFI)
	
	FAVORABLE
Cronbach’s alpha reported for all subjects.
Lack of Energy=(0.92); Physical exertion=(0.87); Physical discomfort=(0.81); Lack of motivation=(0.92); Sleepiness=(0.89)

	Ahsberg, 2000*
	RefID-n/a
PMID-n/a
	Cross-sectional survey
	Swedish paper mill shift workers
	Swedish Occupational Fatigue Inventory (SOFI)
	MIXED / INCONCLUSIVE
Investigators reported moderate correlations between four components of the SOFI and reaction time measures at end of shift work (in reference to Table 6 in paper).
	FAVORABLE
Cronbach’s alpha for five dimensions of fatigue measured by the SOFI: (Lack of Energy=0.93); (Physical Exertion=0.68); (Physical Discomfort=0.85); (Lack of Motivation=0.92); (Sleepy=0.89).

	Charlton,
2001
	RefID-n/a
PMID-n/a
	Non-randomized, non-experimental simulation study
	Truck drivers
	One-item crew status survey (CSS)
	FAVORABLE
Adjusted analyses show greater fatigue on CSS tool associated with failure on an objective performance measure (F=4.14, p<0.01) 
	


FOOTNOTE for Ahsberg et al., 2000*: Includes a measure of sleepiness (a sub-scale). This sub-scale was not cross-listed in Table 2: Overview of instrument reliability and validity findings for sleepiness survey instruments. The reliability data/findings for this sub-scale are reported in this table.
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	Author, Year
	RefID
PMID
	Study Design
	Study Population
	Fatigue survey instrument
	Critical Outcome
Criterion-related validity
	Important Outcome
Reliability

	Ruggiero, 2003
	RefID-n/a
PMID-14689460
	Cross-sectional study
	Nurses
	10-item Chronic Fatigue Scale of the Standard Shiftwork Index (SSI)
	
	FAVORABLE
Cronbach’s alpha reported as 0.94.

	Winwood, 2006&
	RefID-365
PMID-16607192
	Cross-sectional survey
	Nurses in Australia
	Occupational Fatigue Exhaustion Recovery (OFER) scale
	
	FAVORABLE
Cronbach’s alpha (OFER15-CF=0.89), (OFER15-AF=0.84), (OFER15-IR=0.84).
Test/Re-test reliability (OFER15-CF=0.62); (OFER15-AF=0.61);
(OFER15-IR=0.62).

	Friesen, 2008
	RefID-n/a
PMID-18807096
	Cross-sectional survey
	Physician interns
	Chalder Fatigue Questionnaire (CFQ)
	
	FAVORABLE
Cronbach’s alpha reported for whole questionnaire (not subscales) at 0.95

	Grech, 
2009**
	RefID-
PMID-19586219
	Prospective observational
	Navy patrol personnel
	One-item crew status survey (CSS)
	
	FAVORABLE
Inter-occurrence reliability ranged from 0.59 to 0.90**

	West, 
2009
	RefID-n/a
PMID-19773564
	Prospective cohort
	Physician residents
	Single item fatigue measure adapted from the Brief Fatigue Inventory (BFI)
	FAVORABLE
Odds of a self-reported medical error increase in presence of fatigued physician residents.
	


FOOTNOTES: 
&-Prior study by Winwood et al., 2005 (PMID-15951720) reports on the reliability of an earlier version of the OFER. For purposes of this systematic review, we report on the most up to date version described in Winwood et al., 2006 (PMID-16607192). 

**: Grech et al., 2009 cited Matthews et al., 1990 Vol. 81, pp:17-42 as evidence that inter-occurrence correlation as a measure of reliability. 
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	Author, Year
	RefID
PMID
	Study Design
	Study Population
	Fatigue survey instrument
	Critical Outcome
Criterion-related validity
	Important Outcome
Reliability

	Patterson, 2010
	RefID-153
PMID-20199233
	Cross-sectional survey
	EMS personnel
	Chalder Fatigue Questionnaire (CFQ) adapted to EMS
	
	FAVORABLE
Cronbach’s alpha physical fatigue (0.86) and mental fatigue (0.64)

	Barker, 2011
	RefID-n/a
PMID-21352271
	Cross-sectional survey
	Nurses
	20-item Swedish Occupational Fatigue Inventory (SOFI);
10-item Fatigue Scale (FAS); 16-symptom Fatigue Related Symptoms Questionnaire (F-RSQ); 15-item Occupational Fatigue Exhaustion Recovery (OFER) scale
	FAVORABLE
Significant negative correlations observed between scores on the nine-item Nursing Performance Instrument and all fatigue survey instruments: SOFI, F-RSQ, FAS, and OFER.
	FAVORABLE
Cronbach’s alpha for the four SOFI scales ranged from 0.76-to-0.89. Cronbach’s alpha for the F-RSQ – not reported. Cronbach’s alpha for the FAS was 0.72.
Cronbach’s alpha for the OFER ranged from 0.87-to-0.91.

	Flo,
2012
	RefID-309
PMID-22823877
	Cross-sectional survey
	Nurses
	Chalder Fatigue Questionnaire (CFQ)
	
	FAVORABLE
Cronbach’s alpha reported for whole questionnaire (not subscales) at 0.84
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	Author, Year
	RefID
PMID
	Study Design
	Study Population
	Fatigue survey instrument
	Critical Outcome
Criterion-related validity
	Important Outcome
Reliability

	Patterson,
2012
	RefID-154
PMID-22023164
	Cross-sectional survey
	EMS personnel
	Chalder Fatigue Questionnaire (CFQ) adapted to EMS


	FAVORABLE
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) 
	FAVORABLE
Cronbach’s alpha physical fatigue (0.88) and mental fatigue (0.69)

	Chen, 2013
	RefID-n/a
PMID-23607540
	Cross-sectional survey
	Nurses
	15-item Occupational Fatigue Exhaustion Recovery (OFER) scale
	
	FAVORABLE
Cronbach’s alpha for the three sub-scales reported to range from 0.83-to-0.87.

	Roelen, 2013
	RefID-n/a
PMID-23970440
	Panel study design
	Norwegian nurses
	Chalder Fatigue Questionnaire (CFQ)
	
	FAVORABLE
Cronbach’s alpha reported for whole questionnaire (not subscales) at 0.88

	Saksvik-Lehouillier, 2013
	RefID-n/a
PMID-22853193
	Cross-sectional survey
	Nurses
	Chalder Fatigue Questionnaire (CFQ)
	
	FAVORABLE
Cronbach’s alpha reported for whole questionnaire (not subscales) at 0.88
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	Author, Year
	RefID
PMID
	Study Design
	Study Population
	Fatigue survey instrument
	Critical Outcome
Criterion-related validity
	Important Outcome
Reliability

	Christopher,
2015
	RefID-946-PICO5
PMID-n/a
	Quasi-experimental pilot study
	Police officers
	4-item Patient Reported Outcomes Measurement Information System (PROMIS): to measure fatigue
	
	FAVORABLE
Cronbach’s alpha pre-intervention alpha=0.94; post-intervention alpha=0.94

	Patterson,
2015
	RefID-
PMID-25658148
	Cross-sectional survey
	EMS personnel
	Occupational Fatigue Exhaustion Recovery (OFER) scale
	
	FAVORABLE
Cronbach’s alpha (OFER-CF=0.91), (OFER-AF=0.85), (OFER-IR=0.83).

	Da Silva, 2016
	RefID-n/a
PMID-26890725
	Cross-sectional survey
	Nurses
	Chalder Fatigue Questionnaire (CFQ)
	
	FAVORABLE
Cronbach’s alpha reported for whole questionnaire (not subscales) at 0.85
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	Author, Year
	RefID
PMID
	Study Design
	Study Population
	Fatigue survey instrument
	Critical Outcome
Criterion-related validity
	Important Outcome
Reliability

	Johns,
1992
	RefID-n/a
PMID-1519015
	Cross-sectional survey
	Medical students
	Epworth Sleepiness Scale (ESS)
	
	FAVORABLE
Cronbach’s alpha for baseline assessment was 0.73.

Test-retest Pearson correlation (5-months apart) was 0.82 (p<0.001)

	Balkin, 2004
	RefID-397
PMID-15339257
	Experimental study design
	Commercial vehicle operators
	Stanford Sleepiness Scale (SSS)
	FAVORABLE
SSS scores differed by time in bed (F=3.05, p=<0.05; reported on p.314 supplemental file for study)
	

	Takahashi, 2006
	RefID-2085 (PICO7)
PMID-17190723
	Cross-sectional study
	Pulp and chemical factory workers
	Epworth Sleepiness Scale (ESS)
	
	UNFAVORABLE
Cronbach’s alpha for ESS was 0.68

	West, 
2009
	RefID-n/a
PMID-19773564
	Prospective cohort
	Physician residents
	Epworth Sleepiness Scale (ESS)
	MIXED / INCONCLUSIVE
The unadjusted odds of a self-reported medical error increase with increase in mean sleepiness. In adjusted analyses, this relationship disappears.
	

	Scott, 
2010
	RefID- 2995 (PICO5)
PMID-20467338
	Quasi-experimental study
	Nurses
	Epworth Sleepiness Scale (ESS)
	
	FAVORABLE
Cronbach’s alpha for ESS was 0.71
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	Author, Year
	RefID
PMID
	Study Design
	Study Population
	Fatigue survey instrument
	Critical Outcome
Criterion-related validity
	Important Outcome
Reliability

	Sofianopoulous, 2011
	RefID-195
PMID-n/a
	Cross-sectional survey
	EMS personnel in Australia
	Epworth Sleepiness Scale (ESS)
	
	FAVORABLE
Cronbach’s alpha = 0.96

	Sunwoo, 2012
	RefID-1066
PMID-22215929
	Non-randomized prospective study design
	Commercial drivers
	Epworth Sleepiness Scale (ESS)
	FAVORABLE
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).
	

	Flo,
2012
	RefID-309
PMID-22823877
	Cross-sectional survey
	Nurses
	Epworth Sleepiness Scale (ESS)
	
	FAVORABLE
Cronbach’s alpha reported (0.75)


	Kato, 
2012^
	RefID-n/a
PMID-n/a
	Prospective observational study design
	Nurses
	Epworth Sleepiness Scale (ESS)-Japanese version

Stanford Sleepiness Scale (SSS)
	
	UNFAVORABLE
Cronbach’s alpha for ESS was 0.64 – below common cut points for acceptable reliability/internal consistency.


FOOTNOTE for Kato et al., (2012):^ Sensitivity and Specificity were also considered important outcomes for our review. Kato et al. was the only study we included that reported measures of sensitivity and specificity. However, given the lack of a true gold standard reference measure to which the ESS was tested, the sensitivity and specificity measures from this study were taken as measures of convergent/discriminant validity. 
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	Author, Year
	RefID
PMID
	Study Design
	Study Population
	Fatigue survey instrument
	Critical Outcome
Criterion-related validity
	Important Outcome
Reliability

	Saksvik-Lehouillier, 2013
	RefID-n/a
PMID-22853193
	Cross-sectional survey
	Nurses
	Epworth Sleepiness Scale (ESS)
	
	FAVORABLE
Cronbach’s alpha reported (0.87)


	Chang, 2013
	RefID-482
PMID-24183355
	Prospective cohort / laboratory study
	Nurses
	Stanford Sleepiness Scale (SSS)
	FAVORABLE
Multiple regression analysis with Maintenance of Wakefulness Test (MWT) and Multiple Sleep Latency Test (MSLT) as outcomes. Beta coefficient for SSS= (-3.856, SE=1.128, p=0.001).
	

	Ftouni, 2013
	RefID-610
PMID-22861524
	Prospective cohort study
	Nurses
	Karolinska Sleepiness Scale (KSS)

	FAVORABLE
Higher scores on the KSS and John’s Drowsiness Scale (JDS) linked to greater odds of a driving events (i.e., near misses, crashes, falling asleep at a stop light, missing a turn, hitting rumble strips, driving through a stop light, braked sharply, lack of awareness, swerved violently, shouting at another person, resting your eyes, being distracted, pulled over for a nap, fixation on an internal/ external object).
	

	Forsman, 2014
	RefID-601
PMID-24172085
	Observational study design
	Commercial vehicle operators
	Karolinska Sleepiness Scale (KSS)
	FAVORABLE
Compared KSS scores to an objective measure of postural control. Poorer postural control associated with greater sleepiness (p=0.04)
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	Author, Year
	RefID
PMID
	Study Design
	Study Population
	Fatigue survey instrument
	Critical Outcome
Criterion-related validity
	Important Outcome
Reliability

	Geiger-Brown, 2014
	RefID-621
PMID-24474446
	Prospective observational cohort
	Nurses
	Karolinska Sleepiness Scale (KSS)
	UNFAVORABLE
Non-significant association between KSS and reaction time on the psychomotor vigilance task (PVT), (p=0.05).
Non-significant association between KSS and any sleep disorder (self-reported).
	

	Howard, 
2014~
	RefID-683
PMID-24125802
	Randomized crossover design
	Professional drivers
	Sleepiness Symptoms Questionnaire (SSQ)

Karolinska Sleepiness Scale (KSS)



	FAVORABLE
Moderate correlations (Spearman) between SSQ, KSS, and variations in lane position (driver simulator), variation in speed (driver simulator), lapses on the psychomotor vigilance task (PVT), and slow eye closure recorded by video.
	FAVORABLE
Test-retest for SSQ was 0.59 (this measure assessed in n=20 non-professional driver sub-sample)

	Sadeghniiat-Haghighi, 2014
	RefID-1238
PMID-24659070
	Prospective observational
	Iranian commercial truck drivers
	Epworth Sleepiness Scale (ESS)
	UNFAVORABLE
Correlation between the ESS and Maintenance of Wakefulness Test (MWT) was 
-0.28, 95%CI -0.58, 0.02.
	

	Waage, 
2014
	RefID-n/a
PMID-25441751
	Cross-sectional survey
	Nurses
	Epworth Sleepiness Scale (ESS)
	
	FAVORABLE
Cronbach’s alpha for baseline assessment was 0.74 and 0.75 for follow-up assessment.

	Karchani, 2015
	RefID-720
PMID-26728912
	Non-randomized simulator-based study
	Suburban bus drivers
	Karolinska Sleepiness Scale (KSS)
	FAVORABLE
Association between KSS and Observer Ratings of Drowsiness (ORD) determined by MANOVA repeated measures analysis (F=128.7; p<0.001)
	


FOOTNOTE for Howard et al., (2014): ~ Howard et al., (2014) also utilized the Epworth Sleepiness Scale (ESS), but no reliability or validity data was reported for that instrument.
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Author,  Year  RefID   PMID  Study Design  Study  Population  Fatigue  survey  instrument  Critical Outcome   Criterion - related  validity  Important Outcome   Reliability  

Smets,    1995  RefID - n/a   PMID - 7636775  Cross - sectional  survey  We report  on the army  recruits,  medical  students,  and  physicians  The 20 - item  Multi - dimensional  Fatigue  Inventory (MFI)  covering five  constructs of  fatigue   FAVORABLE   Cronbach’s alpha for the medical  students ranged from 0.66 - to - 0.93.      Cronbach’s alpha for the army  recruits ranged from0.53 - to - 089.  

Ahsberg,   2000  RefID - n/a   PMID - 11041305  Cross - sectional  surve y  Mixture of  bus drivers,  teachers,  locomotive  engineers,  cashiers,  firemen  Swedish  Occupational  Fatigue  Inventory  (SOFI)   FAVORABLE   Cronbach’s alpha reported for all  subjects.   Lack of Energy=(0.92); Physical  exertion=(0.87); Physical  discomfort=(0.81);  Lack of  motivation=(0.92); Sleepiness=(0.89)  

Ahsberg,  2000*  RefID - n/a   PMID - n/a  Cross - sectional  survey  Swedish  paper mill  shift  workers  Swedish  Occupational  Fatigue  Inventory  (SOFI)  MIXED /  INCONCLUSIVE   Investigators reported  moderate correlations  between  four  components of the  SOFI and reaction time  measures at end of  shift work (in reference  to Table 6 in paper).  FAVORABLE   Cronbach’s alpha for five dimensions  of fatigue measured by the SOFI:  (Lack of Energy=0.93); (Physical  Exertion=0.68); (Physical  Disco mfort=0.85); (Lack of  Motivation=0.92); (Sleepy=0.89).  

Charlton,   2001  RefID - n/a   PMID - n/a  Non - randomized,  non - experimental  simulation study  Truck  drivers  One - item crew  status survey  (CSS)  FAVORABLE   Adjusted analyses  show greater fatigue on  CSS tool associated  with failure on an  objective performance  measure (F=4.14,  p<0.01)    
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