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Common Acronyms for Survey Instruments
	CFQ
	Chalder Fatigue Questionnaire
	KSS
	Karolinska Sleepiness Scale

	PSQI
	Pittsburgh Sleep Quality Index
	SSS
	Stanford Sleepiness Scale

	EMS-SI
	EMS Safety Inventory
	SSI
	Standard Shift work Index

	ESS
	Epworth Sleepiness Scale
	F-RSQ
	Fatigue-Related Symptoms Questionnaire

	BFI
	Brief Fatigue Inventory
	FAS
	Fatigue Scale

	SOFI
	Swedish Occupational Fatigue Inventory
	MFI
	Multidimensional Fatigue Inventory

	OFER
	Occupational Fatigue Exhaustion Recovery
	PROMIS
	Patient Reported Outcomes Measurement Information System

	CSS
	Crew Status Survey
	SSQ
	Sleep Symptoms Questionnaire












FATIGUE INSTRUMENTS

	Patterson, 2012
RefID-154
PMID-22023164
Title: Association between poor sleep, fatigue, and safety outcomes in emergency medical services providers

	Study Setting
	Four US census regions with most participating agencies and respondents located in the Midwest and Northeast

	Eligible Participants
	EMS managers affiliated with an EMS management group with a total membership of 2,253 managers

	Study Aims
	The original objective: To determine the associations between poor sleep quality, fatigue, and self-reported safety outcomes among Emergency Medical Services (EMS) workers.

	Study Design & Participants
	Cross-sectional survey design
N=511 EMS workers returned completed the 19-item Pittsburgh Sleep Quality Index (PSQI), 11-item Chalder Fatigue Questionnaire (CFQ), and 44-item EMS Safety Inventory (EMS-SI) to measure sleep quality, fatigue, and safety outcomes, respectively.

	Intervention
	No intervention

	Comparison(s)
	19-item Pittsburgh Sleep Quality Index (PSQI), 11-item Chalder Fatigue Questionnaire (CFQ), and 44-item EMS Safety Inventory (EMS-SI)

	Outcome Measure(s)
	Reliability and validity measured with Cronbach’s coefficient Alpha, Pearson product moment score-total coefficients, confirmatory factor analysis (CFA), goodness of fit index (GFI), standardized root mean square residual (SRMR), Bentler’s comparative fit index (CFI), Bentler and Bonett’s Non-Normed Fit Index (NNFI), Bentler and bonett’s Normed Index (NFI), item-construct Pearson correlation coefficients, and Pearson construct-to-construct correlation coefficients.

	Key Finding(s)
	Psychometric tests confirm the CFQ had positive reliability and construct validity properties in this study sample. Cronbach’s coefficient alpha was acceptable for both physical and mental fatigue constructs (0.88 and 0.69, respectively). Component score-total Pearson correlation coefficients for physical and mental fatigue were 0.94 (p<0.001) and 0.78 (p<0.001). The CFA findings confirm the data fit the hypothesized two construct model: SRMR=0.05, GFI=0.91, CFI=0.92, NNFI=0.88, and NFI=0.91. Item-construct Pearson correlations ranged from 0.45 to 0.76 and construct-to-construct Pearson correlation was 0.53.
The paper did not perform CFA on PSQI and EMS-SI.







	Patterson, 2010
RefID-153
PMID-20199233
Title: Sleep quality and fatigue among prehospital providers

	Study Setting
	West-central Pennsylvania.

	Eligible Participants
	EMS professionals attending a regional conference in west-central Pennsylvania, 2008. Currently practicing EMTs and paramedics were eligible to participate.

	Study Aims
	The original objective: To characterize sleep quality and its association with severe fatigue in emergency medical services (EMS) providers.  

We chose part of the analysis from the article: using established measures of reliability and validity to evaluate the psychometric properties.

	Study Design & Participants
	Cross-sectional study design 
N=119 EMS workers completed surveys

	Intervention
	No intervention

	Comparison(s)
	19-item Pittsburgh Sleep Quality Index (PSQI) and 11-item Chalder Fatigue Questionnaire (CFQ)

	Outcome Measure(s)
	Reliability and validity measured with Cronbach coefficient Alpha, Pearson product-moment correlation coefficients, confirmatory factor analysis (CFA), chi-square/degrees of freedom ratio (CSDFr), Bentler’s comparative fit index (CFI), and the Bentler and Bonett non-normed fit index (NNFI

	Key Finding(s)
	For CFQ:
Internal consistency as measured by Cronbach coefficient alpha was acceptable for both physical fatigue and mental fatigue constructs of the CFQ (alpha = 0.86 and 0.64, respectively). Component score-total Pearson correlation coefficients for the physical fatigue and mental fatigue constructs were 0.96 (p < 0.0001) and 0.80 (p < 0.0001), respectively. Evaluation of the two-construct structure using CFA revealed acceptable model fit and validity: CSDFr = 1.76, CFI = 0.95, and NNFI = 0.92.







	Friesen, 2008
RefID-n/a
PMID-18807096
Title: Factors associated with intern fatigue

	Study Setting
	University of California, San Francisco

	Eligible Participants
	N=111 interns in cognitive specialties

	Study Aims
	To identify factors associated with intern fatigue following implementation of duty hour limitations

	Study Design & Participants
	Cross-sectional study design
N=66 interns completed confidential surveys

	Intervention
	No intervention

	Comparison(s)
	11-item Chalder Fatigue Scale/Questionnaire (CFQ), 6-item Medical Outcomes Study Sleep Scale

	Outcome Measure(s)
	Cronbach’s alpha (internal consistency/reliability)
Spearman correlations calculated to determine the relationship between fatigue and sleep quality

	Key Finding(s)
	Chalder Fatigue Scale: Cronbach’s alpha=0.95
Medical Outcomes Study Sleep Scale: Cronbach’s alpha=0.73
Correlation between Fatigue (CFQ) and Sleep Quality (Medical Outcomes Study Sleep Scale)= -0.33 (p<0.001)







	Roelen, 2013
RefID-n/a
PMID-23970440
Title: Physical and mental fatigue as predictors of sickness absence among Norwegian nurses

	Study Setting
	Norway

	Eligible Participants
	N=5400 nurses who worked at least 20 hours per week and on more than one shift

	Study Aims
	To investigate fatigue as a prognostic marker of risk of sickness absence among nurses

	Study Design & Participants
	Cross-sectional study design
N=2059 nurses returned questionnaires

	Intervention
	No intervention

	Comparison(s)
	11-item Chalder’s Fatigue Questionnaire (CFQ)

	Outcome Measure(s)
	Cronbach’s alpha

	Key Finding(s)
	FQ: Cronbach’s alpha=0.88








	Da Silva, 2015
RefID-n/a
PMID-26890725
Title: Association between work ability and fatigue in Brazilian nursing workers

	Study Setting
	2 inpatient units at a public teaching hospital in Sao Paulo, Brazil

	Eligible Participants
	N=117 registered nurses, nursing technicians, and assistants

	Study Aims
	To investigate the association between work ability and fatigue in nursing workers.

	Study Design & Participants
	Cross-sectional study design
N=100 nurses returned questionnaires

	Intervention
	No intervention

	Comparison(s)
	11-item Chalder Fatigue Scale/Questionnaire (CFQ)

	Outcome Measure(s)
	Cronbach’s alpha

	Key Finding(s)
	CFQ: Cronbach’s alpha=0.85







	Flo, 2012
RefID-309
PMID-22823877
Title: A reliability and validity study of the Bergen Shift Work Sleep Questionnaire in nurses working three-shift rotations

	Study Setting
	Norway

	Eligible Participants
	Members of the Norwegian Nurses Organization working three-shift rotation

	Study Aims
	To investigate the psychometric properties of the BSWSQ in a sample of nurses working three-shift rotations (day shifts, evening shifts, and night shifts).

	Study Design & Participants
	Cross-sectional study design
N=760 nurses working a 3-shift rotation (either day, evening or night shifts) completed questionnaires. The sample comprised nurses who participated in wave 2 of an ongoing longitudinal study of shiftwork, sleep, and health among nurses (SUSSH).

	Intervention
	No intervention

	Comparison(s)
	8-item Epworth Sleepiness Scale (ESS), 11-item Chalder Fatigue Questionnaire (CFQ) with physical and mental fatigue subscales

	Outcome Measure(s)
	Cronbach’s alpha
Pearson product-moment correlation coefficients (discriminant validity)

	Key Finding(s)
	Cronbach’s alpha: ESS=0.75, CFQ-physical=0.89, CFQ-mental=0.84
Table 4: Pearson product-moment correlation coefficients: (all significant at p<0.001) ESS x CFQ-physical=0.26, ESS x CFQ-mental=0.20, CFQ-physical x CFQ-mental=0.50








	Saksvik-Lehouillier, 2013
RefID-n/a
PMID- 22853193
Title: Individual, situational and lifestyle factors related to shift work tolerance among nurses who are new to and experienced in night work

	Study Setting
	Norway

	Eligible Participants
	5400 veteran nurses and 2741 newly graduated nurses

	Study Aims
	To identify individual, situational and lifestyle variables related to shift work tolerance among nurses who have worked night shifts for less than 1 year and nurses who have worked night shift for more than 6 years, all engaged in rotating shift work

	Study Design & Participants
	Cross-sectional study design
N=2964 nurses completed mailed questionnaires

	Intervention
	No intervention

	Comparison(s)
	8-item Epworth Sleepiness Scale (ESS), 11-item Chalder Fatigue Questionnaire (CFQ)

	Outcome Measure(s)
	Cronbach’s alpha

	Key Finding(s)
	Cronbach’s alpha: ESS=0.87, CFQ=0.88









	West, 2009
RefID-n/a
PMID-19773564
Title: Association of resident fatigue and distress with perceived medical errors

	Study Setting
	Mayo Clinic, Rochester, Minnesota

	Eligible Participants
	N=430 internal medicine residents

	Study Aims
	To determine the association of fatigue and distress with self-perceived major medical errors among resident physicians using validated metrics

	Study Design & Participants
	Prospective longitudinal cohort study
N=380 residents completed surveys quarterly throughout their training

	Intervention
	No intervention

	Comparison(s)
	Single item adapted from the Brief Fatigue Inventory (BFI), 8-item Epworth Sleepiness Scale (ESS)

	Outcome Measure(s)
	Correlation between fatigue item and ESS (convergent validity)
Odds Ratios (OR): Adjusted association of fatigue and sleepiness with self-perceived major medical error (adjusted for quality of life, depersonalization, personal achievement, depression, and emotional exhaustion).

	Key Finding(s)
	Fatigue x ESS correlation=0.32
See Table 4 for Odds Ratios with adjustments
Single item fatigue variable was associated with the medical error outcome after adjusting for quality of life, depersonalization, personal achievement, and depression, but not for emotional exhaustion.
ESS association with error showed a similar pattern to the single item fatigue variable, but was no longer associated with error after accounting for depression, personal achievement, emotional exhaustion, and depersonalization. It did remain significantly associated with error after accounting for overall quality of life.








	Ahsberg, 2000
RefID-n/a
PMID-11041305
Title: Dimensions of fatigue in different working populations

	Study Setting
	Stockholm, Sweden

	Eligible Participants
	N=1300 employees in five occupations (teachers, firemen, cashiers, bus drivers, locomotive engineers) with different types of work loads

	Study Aims
	To validate the proposed five-factor model of perceived fatigue of the Swedish Occupational Fatigue Inventory (SOFI) in a new sample

	Study Design & Participants
	Cross-sectional study design
N=597 participants answered a questionnaire after a specified work shift

	Intervention
	25-item Swedish Occupational Fatigue Inventory (SOFI) with five factors (lack of energy, physical exertion, physical discomfort, lack of motivation sleepiness)

	Comparison(s)
	One-item CR10-scale

	Outcome Measure(s)
	Cronbach’s alpha (internal consistency/reliability) for each SOFI factor in Table 3
Confirmatory Factor Analysis (CFA) (construct validity) evaluated with indicators RMSEA and GFI in Table 1
Pearson product moment correlations for all five SOFI constructs with the CR-10 general intensity scale (convergent validity) were reported for firemen, bus drivers, and locomotive engineers in Table 3

	Key Finding(s)
	Cronbach’s alpha: Lack of Energy=0.92, Physical Exertion=0.87, Physical Discomfort=0.81, Lack of Motivation=0.92, Sleepiness=0.89
CFA: One-factor, 25 var.: RMSEA=0.195, GFI=0.39
Hypothesized 25 var.: RMSEA=0.095, GFI=0.80
Nested, 20 var.: RMSEA=0.076, GFI=0.90
See Table 3 for Pearson product moment correlations: ranging from 0.12 from Lack of Motivation construct in Teachers and Firemen to 0.72 for Lack of Energy and Physical Exertion constructs in Firemen. All correlations significant at at least p<0.05 except for Lack of Motivation construct in Teachers and Firemen.








	Patterson, 2015
RefID-n/a
PMID-25658148
Title: Recovery between work shifts among emergency medical services clinicians

	Study Setting
	Northeastern United States

	Eligible Participants
	EMS workers attending two regional conferences

	Study Aims
	To characterize intershift recovery among emergency medical services (EMS) workers and the role of worker demographics and work-related factors

	Study Design & Participants
	Cross-sectional study design
N=423 EMS workers completed questionnaires 

	Intervention
	No intervention

	Comparison(s)
	15-item Occupational Fatigue Exhaustion Recovery (OFER) scale

	Outcome Measure(s)
	Cronbach’s alpha, exploratory factor analysis (EFA)

	Key Finding(s)
	-Cronbach’s alpha: OFER-CF=0.91, OFER-AF=0.85, OFER-IR=0.83
-EFA factor 1 loadings: OFER-IR11=0.69, OFER-IR12=0.60, OFER-IR13=0.83, OFER-IR14=0.58, OFER-IR15=0.82








	Winwood, 2006
RefID-365
PMID- 16607192
Title: Further development and validation of the occupational fatigue exhaustion recovery (OFER) scale

	Study Setting
	A large metropolitan hospital in South Australian

	Eligible Participants
	1400 South Australian nurses

	Study Aims
	Validation of the Occupational Fatigue Exhaustion Recovery (OFER) scale for refinement of the scale to improve its psychometric properties and provide confidence in its construct validity.

	Study Design & Participants
	Cross-sectional study design
N=510 participants (response rate 36%) completed questionnaires for the initial test of OFER scale
N=132 participants completed questionnaires for the retest of OFER scale (2 months after original study)
Precursor Article: Winwood, 2005 (PMID: 15951720):  original 20-item OFER scale developed using a population of nurses. Item/factor analysis resulted in significance for n=10 chronic fatigue factors, n=5 acute fatigue factors, and n=3 intershift recovery factors.

	Intervention
	Revised 15-item Occupational Fatigue Exhaustion Recovery Scale with Acute Fatigue, Chronic Fatigue, and Intershift Recovery subscales (OFER15-AF, OFER15-CF, OFER15-IR)

	Comparison(s)
	Fatigue measure: Self-report seven- point Likert scale between Completely Refreshed and Completely Exhausted

	Outcome Measure(s)
	Cronbach’s alpha coefficient, test/retest Pearson correlations, subscale correlation
Confirmatory Factor Analysis: chi-square, Goodness of Fit Index (GFI), Root Mean Square Error of Approximation (RMSEA),  Comparative Fit Index (CFI) and Tucker-Lewis (non-normal) index (TLI).

	Key Finding(s)
	Table 1 OFER15 subscale analysis:
Cronbach’s Alpha: OFER15-CF=0.89, OFER15-AF=0.84, OFER15-IR=0.84 (all superior to original OFER scale)
Test/Retest Pearson Correlations: OFER15-CF=0.62, OFER15-AF=0.61, OFER15-IR=0.62
CFA: chi-square=210.9, GFI=0.95, CFI=0.97, TLI=0.96, RMSEA=0.05
Table 2 Pearson Correlations between subscales and fatigue:
Average pre-shift fatigue: OFER15-CF=0.30 (p=0.01), OFER15-AF=0.26 (p=0.01), OFER15-IR=-0.43 (p=0.01)
Average post-shift fatigue: OFER15-CF=0.29 (p-0.01), OFER15-AF=0.30 (p=0.01), OFER15-IR=-0.42 (p=0.01)








	Ahsberg, 2000
RefID-n/a
PMID-n/a
Title: Shiftwork and different dimensions of fatigue

	Study Setting
	Paper mill in the south of Sweden

	Eligible Participants
	408 shiftworkers who completed selection questionnaires

	Study Aims
	To study the effects of a rather demanding shift work system on the five different dimensions of fatigue, sing the Swedish Occupational Fatigue Inventory (SOFI) and to validate the SOFI against the Karolinska Sleepiness Scale (KSS) and the Accumulated Time with Sleepiness (ATS).

	Study Design & Participants
	Longitudinal study design
N=75 shift workers completed the SOFI, KSS, and ATS during shift work
KSS was rated every even hour during the time awake, both during work and leisure time. SOFI and ATS were rated at the end of each shift. A six-minute reaction time test (RT) was carried out in the beginning and at the end of each shift.

	Intervention
	25-item Swedish Occupational Fatigue Inventory (SOFI): 5 factors= lack of energy, physical exertion, physical discomfort, lack of motivation, sleepiness

	Comparison(s)
	One-item Karolinska Sleepiness Scale (KSS), one-item Accumulated Time with Sleepiness (ATS), 6-minute Reaction Time (RT)

	Outcome Measure(s)
	Pearson product moment correlations, Cronbach’s alpha

	Key Finding(s)
	Table 4: Cronbach’s alpha for 5 factors: Lack of energy=0.93, physical exertion=0.68, physical discomfort=0.85, lack of motivation=0.92, sleepiness=0.89 
Table 6: Pearson correlation of RT x SOFI-factors/KSS/ATS: ranges from 0.05 for Sleepiness SOFI component to 0.28 for Lack of Energy SOFI component. RT was not significantly correlated with (KSS) or ATS (except on the last night shift for ATS). There were some significant correlations between RT and ratings of fatigue on the SOFI-dimensions, particularly after the first afternoon for Lack of energy, Lack of motivation, and Sleepiness components.









	Ruggiero, 2003
RefID-PICO2 6599
PMID-14689460
Title: Correlates of fatigue in critical care nurses

	Study Setting
	Rutgers, the State University of New Jersey

	Eligible Participants
	Registered nurses, member of the American Association of Critical Care Nurses, full time work schedule, and current engagement as a provider of direct patient care in a critical care work setting. Nurses on maternity or disability leaves during data collection were excluded because of no current participation in patient care. Total 68000 AACCN members. 

	Study Aims
	To examine shift-related differences in chronic fatigue and the contributes of sleep quality, anxiety, and depression to chronic fatigue among a random nationwide sample of female critical care nurses. 

	Study Design & Participants
	Cross-sectional study design (Descriptive research design)
Registered nurses. Every seventh nurse was systematically sampled to yield a group of 500 nurses, all of whom were invited by mail to participate in the study. 247 nurses consented to participate and completed the surveys. After excluded the nurses did not meet the inclusion criteria, the final N=142.

	Intervention
	No intervention.

	Comparison(s)
	Chronic shift-worker fatigue was measured with the 10-item Standard Shiftwork Index Chronic Fatigue Scale (SSICFS)
Global sleep quality was measured with the 19-item Pittsburgh Sleep Quality Index (PSQI)
Depression was measured with the 21-item Beck Depression Inventory-II (BDI-II)
Anxiety was measured with the 21-item Beck Anxiety Inventory (BAI)

	Outcome Measure(s)
	Cronbach’s alpha, Pearson product moment correlation coefficient

	Key Finding(s)
	Cronbach’s alpha for the SSICFS is 0.94.
Chronic fatigue was found to have significant positive relationships of moderate to large size with global sleep quality, depression, and anxiety (see Table 3).
Depression was the most important variable in the explanation of chronic fatigue in CCNs (.47), followed by global sleep quality (.22). Anxiety did not contribute significantly to the explanation of the variance in chronic fatigue.






	Barker, 2011
RefID-n/a
PMID-21352271
Title: Fatigue, performance and the work environment: a survey of registered nurses

	Study Setting
	United States

	Eligible Participants
	Registered nurses employed in a hospital, community or public health setting, ambulatory care, or a nursing home/extended care facility

	Study Aims
	To quantify, among registered nurses (RNs), the perceived dimensions and states of fatigue present, to investigate the relationships between perceived fatigue and perceived performance, and to identify differences in perceived fatigue levels and dimensions across demographic and work environment variables.

	Study Design & Participants
	Cross-sectional study design
N=1006 nurses completed some portion of the survey set (N=74 completed the entire survey)

	Intervention
	Nursing Performance Instrument (NPI)

	Comparison(s)
	25-item Swedish Occupational Fatigue Inventory (SOFI) (physical exertion, physical discomfort, lack of motivation, and lack of energy subscales), 16-item Fatigue-Related Symptoms Questionnaire (F-RSQ), 10-item Fatigue Scale (FAS), 15-item Occupational Fatigue Exhaustion Recovery (OFER) scale (chronic fatigue, acute fatigue, and intershift recovery subscales)

	Outcome Measure(s)
	Cronbach’s alpha, Spearman’s rank correlation

	Key Finding(s)
	See Table 2 in paper.
Cronbach’s alpha: SOFI physical exertion=0.76, physical discomfort=0.80, lack of motivation=0.89, lack of energy=0.88
FAS=0.72
OFER-CF=0.91
OFER-AF=0.87
OFER-IR=0.87
See Table 4 for Spearman’s rank correlations: the SOFI, F-RSQ, FAS, and OFER were strongly associated with the NPI










	Chen, 2013
RefID-n/a
PMID- 23607540
Title: Fatigue and recovery in 12-hour dayshift hospital nurses

	Study Setting
	3 acute care hospitals in the USA

	Eligible Participants
	Full-time, female nurses working 12-hour dayshifts with no second job and who were taking no medications

	Study Aims
	To investigate the status of acute fatigue, chronic fatigue and intershift recovery among 12-hour shift nurses and how they differed by organizational and individual factors

	Study Design & Participants
	Cross-sectional study
N=130 nurses completed questionnaires

	Intervention
	No intervention

	Comparison(s)
	15-item Occupational Fatigue Exhaustion Recovery (OFER) scale

	Outcome Measure(s)
	Cronbach’s alpha

	Key Finding(s)
	OFER: Cronbach’s alpha=0.83-0.87 on the subscales








	Smets, 1995
RefID-N/A
PMID-7636775
Title: The multidimensional fatigue inventory (MFI) psychometric qualities of an instrument to assess fatigue

	Study Setting
	Great Britain

	Eligible Participants
	Psychology and medical students, army recruits, junior physicians

	Study Aims
	To develop a short questionnaire that would not contain any somatic items, and had to be multidimensional

	Study Design & Participants
	N=481 first year psychology and N=158 medical students completed the questionnaire (to investigate the Multidimensional Fatigue Inventory (MFI) when used in healthy persons under normal circumstances).
N=46 junior physicians completed the questionnaire before and after 5-6 weeks of their first practical training in internal medicine (to investigate the MFI when used in conditions assumed to induce fatigue).
Two groups of army recruits completed the questionnaire either during their stay in the barracks (N=160) or in the second week of a physically intensive military training program (N=156) (to investigate the MFI when used in conditions where fatigue was primarily the result of physical effort).

	Intervention
	No intervention

	Comparison(s)
	24-item Multidimensional Fatigue Inventory (5 scales: general fatigue, physical fatigue, reduced activity, reduced motivation, and mental fatigue)

	Outcome Measure(s)
	Confirmatory factor analysis (CFA): chi-square statistic, Goodness of Fit Index (GFI), Adjusted Goodness of Fit Index (AGFI)
Internal consistency: Cronbach’s alpha coefficient
Construct validity: univariate analyses of variance, Bonferroni-correction, B-Tukey procedures 

	Key Finding(s)
	See Table 1 for CFA results: AGFIs for the hypothesized five-factor solution are 0.96 or higher for all samples investigated
See Table 2 for Cronbach’s alpha coefficients
Medical Students: general fatigue=0.85, physical fatigue=0.90, reduced activity=0.79, reduced motivation=0.66, mental fatigue=0.93
Army Recruits: general fatigue=0.85, physical fatigue=0.89, reduced activity=0.53, reduced motivation=0.57, mental fatigue=0.82
See Table 3 for differences in MFI scale-scores between the samples: all scales appeared to discriminate between groups, but the degree to which they discriminated varied.
See Table 4 for Univariate F-tests for group differences on subscales






	Christopher, 2015
RefID-946
PMID-n/a
Title: A pilot study evaluating the effectiveness of a mindfulness-based intervention on cortisol awakening response and health outcomes among law enforcement officers

	Study Setting
	Police department in a medium-sized city in the Pacific Northwestern United States

	Eligible Participants
	N=175 department personnel were invited to participate in the Mindfulness-Based Resilience Training 

	Study Aims
	To examine the feasibility and preliminary effectiveness of an adapted Mindfulness-Based Stress Reduction (MBSR) program—Mindfulness-Based Resilience Training (MBRT)—designed specifically to address police officer stress.

	Study Design & Participants
	Quasi-experimental, pilot study design
N=43 police officers participated in a pilot 8-week MBRT program designed to address job-related stress. Participants completed questionnaires before the first MBRT class, after week 4, and after the last class.

	Intervention
	No intervention

	Comparison(s)
	4-item Patient Reported Outcomes Measurement Information System (PROMIS): to measure fatigue

	Outcome Measure(s)
	Alpha values (internal consistency/reliability)

	Key Finding(s)
	PROMIS-fatigue: pre-MBRT alpha=0.94; post-MBRT alpha=0.94




	Grech, 2009
RefID-1228
PMID-19586219
Title: An examination of the relationship between workload and fatigue within and across consecutive days of work: is the relationship static or dynamic?

	Study Setting
	Industrialized country

	Eligible Participants
	Navy crewmembers who completed shiftwork

	Study Aims
	To develop a model of the relationship between perceived workload and fatigue across consecutive days of work

	Study Design & Participants
	Prospective observational study design
N=20 Navy patrol vessel crewmembers
Data was collected from each crewmembers while they performed their watch keeping duties on a Navy patrol vessel; two types of 4-hour patrols (non-routine and routine). Participants completed the fatigue measure 30 minutes into their watch, and each successive 30-minute interval, until the end of their watch.

	Intervention
	No intervention

	Comparison(s)
	One-item Crew Status Survey (CSS): used to asses dynamic levels of fatigue and workload throughout an operator’s shift

	Outcome Measure(s)
	Inter-occasion correlations (reliability) were measured for the seven fatigue scores for each type of patrol.

	Key Finding(s)
	Non-routine patrol: inter-occasion correlation scores ranged from 0.59 to 0.80
Routine patrol: inter-occasion correlation scores ranged from 0.82 to 0.90






	Charlton, 2001
RefID-n/a
PMID-n/a
Title: Fatigue, work-rest cycles, and psychomotor performance of New Zealand truck drivers

	Study Setting
	New Zealand

	Eligible Participants
	Truck drivers 

	Study Aims
	To determine how common driver fatigue was in the New Zealand transport industry and the degree to which truck drivers suffer from fatigue-related effects on their driving performance.

	Study Design & Participants
	Non-randomized, non-experimental observational simulation study design with cross-sectional surveys. N=606 truck drivers

	Intervention
	No intervention

	Comparison(s)
	One-item Crew Status Survey (CSS) 
The Epworth Sleepiness Scale (ESS)

	Outcome Measure(s)
	Association between CSS and the Truck Operator Proficiency System (TOPS) test, which issues a pass/fail result.

	Key Finding(s)
	In adjusted analyses, CSS scores were associated with failure on the TOPS test (specific beta coefficient and related statistics not reported. Overall model fit reported F=4.14, p<0.01).
Pearson correlation between the CSS and Epworth Sleepiness Scale (ESS) reported as 0.202 p<001.




















SLEEPINESS INSTRUMENTS

	Balkin, 2004
RefID-397
PMID-15339257
Title: Comparative utility of instruments for monitoring sleepiness-related performance decrements in the operational environment

	Study Setting
	Johns Hopkins Bayview General Clinical Research Center (Baltimore, MD, USA)

	Eligible Participants
	N=66 commercial motor vehicle licensed drivers

	Study Aims
	To test, compare, and judge several candidate measures across seven consecutive days that were preceded by 9, 7, 5, or 3 hours in bed per night.

	Study Design & Participants
	Experimental study design
N=66 commercial motor vehicle licensed drivers were placed on one of four schedules: 9/7/5/3h time in bed. During the study, subjects performed a series of cognitive and alertness tests daily (PVT, Synthetic work task, simulated driving, Walter Reed Performance Assessment Battery, oculomotor fitness test, 4-Choice reaction time test and modified sleep latency test).
They spent 14 days in the Johns Hopkins Bayview General Clinical Research Center. The ﬁrst 2 days were adaptation/training (T1, T2) and the third served as baseline (BL); and subjects were in bed from 23:00–07:00 hours [8 h time in bed (TIB)] on these days. Beginning on the fourth day and continuing for a total of 7 days (E1–E7), subjects were placed on one of four schedules: 9 h TIB (22:00–07:00 hours); 7 h TIB (24:00–07:00 hours); 5 h TIB (02:00–07:00 hours), or 3 h TIB (0400–0700 hours). On the 11th day and continuing for a total of three “recovery” days (R1–R3), subjects were again allowed to sleep from 23:00–07:00 hours (8 h TIB).

	Intervention
	No intervention

	Comparison(s)
	Sleep latency, Psychomotor Vigilance Task (PVT), StiStim lane deviation, 10-choice reaction time-speed, StiStim lane position, Wilkinson 4-choice reaction time-speed, one-item Stanford Sleepiness Scale (SSS), Serial addition subtraction-speed, 10-choice reaction time-% correct

	Outcome Measure(s)
	Sensitivity index (sensitivity to sleep restriction)

	Key Finding(s)
	See Table 3 for all sensitivity index values
Sensitivity Index: Sleep latency=0.961, PVT=0.954, StiSim lane deviation=0.591, 10-choice reaction time-speed=0.510, StiSim lane position=0.502, Wilkinson 4-choice reaction time-speed=0.496, SSS=0.482, Serial addition subtraction-speed=0.467, 10-choice reaction time-% correct=0.425







	Forsman, 2014
RefID-601
PMID-24172085
Title: Feasibility of force platform based roadside drowsiness screening – a pilot study

	Study Setting
	Finnish goods- and public transportation companies, taxi companies in Helsinki

	Eligible Participants
	Commercial drivers under the age of 60 due to balance issues associated with aging
Exclusion criteria: current/diagnosed leg or back disorder

	Study Aims
	To examine whether the force platform test could serve as a breathalyzer-like drowsiness-test for surveillance purposes at the roadside.

	Study Design & Participants
	Observational study design
N= 71 commercial drivers completed postural control testing with a computerized force platform, on which the drivers stood eyes open while it sampled body center-of-pressure excursions at 33 Hz for 30 s and scored postural control as the area of the 95% conﬁdence ellipse enclosing the excursions. The drivers also completed the Karolinska Sleepiness Scale (KSS) and we recorded each driver’s wake up time, time on task, and time of testing.
Force platform postural control test was a measure of drowsiness. Reported as AREA (area of the 95% confidence ellipse enclosing the body center of pressure trajectory). The threshold value for AREA  was 5.39 cm2 to identify poor postural control.

	Intervention
	AREA (area of the 95% confidence ellipse enclosing the body center of pressure trajectory)

	Comparison(s)
	One-item Karolinska Sleepiness Scale (KSS)

	Outcome Measure(s)
	Correlations reported to compare postural control (AREA) to KSS

	Key Finding(s)
	Significant correlation between KSS and postural control (AREA) for those drivers, whose AREA exceeded 5.39 cm2 (r = −0.88, F = 12.92, P = 0.04). 
No significant correlation between KSS and postural control (AREA) for drivers, with AREA below 5.39 cm2(r = 0.10, F = 0.50, P = 0.48).








	Geiger Brown, 2014
RefID-621
PMID-24474446
Title: Measuring subjective sleepiness at work in hospital nurses: validation of a modified delivery format of the Karolinska Sleepiness Scale

	Study Setting
	University of Maryland School of Nursing, Baltimore

	Eligible Participants
	Registered nurses working full time in an acute care hospital

	Study Aims
	To assess the predictive validity of the KSS as an end-of-shift recall measurement to assess sleepiness during shift

	Study Design & Participants
	Prospective observational cohort study design
Hospital registered nurses (N=40) working 12-h shifts completed an end-of-shift diary over 4 weeks, which included the Karolinska Sleepiness Scale (KSS), Epworth Sleepiness Scale (ESS), and presence of any sleep disorder

	Intervention
	The one-item KSS score was dichotomized to reflect a comparison between those with high sleepiness (7–9) versus low sleepiness (0–6).

	Comparison(s)
	8-item Epworth Sleepiness Scale (ESS), 10-minute Performance Vigilance Task (PVT), self-report of any sleep disorder

	Outcome Measure(s)
	Linear Mixed Models (LMM) and Generalized Linear Mixed Models (GLMM) were used to compare the differences of sleepiness scales with regard to each of the predictors.

	Key Finding(s)
	See Table 3 for association estimates between KSS (average sleepiness over the shift) and ESS, and between KSS and the presence of Any Sleep Disorder.
See Table 4 for association estimates between KSS (highest level of sleepiness during shift) and ESS, and between KSS and the presence of Any Sleep Disorder.
Vigilant attention, as measured by PVT lapses and anticipation responses, showed no significant association with KSS scores; however, mean reaction times were slower (566 ms) for a KSS score of 9 (extreme sleepiness and fighting sleep) compared to reaction time means ranging from 275 to 326 ms for KSS scores of 1–8 in nurses who reported their highest level of sleepiness during the shift (t=2.37; p =0.05). Thus, partial support for the validity of administering the KSS in this format was shown using this behavioral measure of vigilant attention.
There was no association between nurses’ Epworth Sleepiness Scale scores and their average sleepiness during the shift. However, when highest level of sleepiness during the shift was examined, nurses with elevated Epworth scores were also significantly sleepier with nearly four times the odds of reporting a KSS score of 7–9. These finding provided additional support for the validity of the KSS in this administration format.







	Karchani, 2015
RefID-720
PMID-26728912
Title: Association of subjective and interpretive drowsiness with facial dynamic changes in simulator driving

	Study Setting
	Virtual Reality lab at a university in Tehran

	Eligible Participants
	Professional, suburban drivers with no vision problems, 2 year driving background and “normal appearance”(no “abnormal beard or mustache”); Age = 26-60 yo

	Study Aims
	To find correlations between facial feature recognition methods and Karolinska Sleepiness Scale (KSS) and Observer Rating of Drowsiness (ORD) for the improvement of these methods in detecting drowsiness.

	Study Design & Participants
	Non-randomized, simulator-based study design
N=40 Participants (of whom 34 got drowsy during testing) drove a simulator for a maximum time of 120 minutes or until termination.
ORD, KSS and facial feature analysis (taking pictures of driver facial features) done every 10 minutes. 

	Intervention
	Facial dynamic changes (eyes, mouth, eyebrows)

	Comparison(s)
	Compare facial changes with one-item Karolinska Sleepiness Scale (KSS) as a subjective estimation of sleepiness, and Observer Rating of Drowsiness (ORD) as an objective determination of drowsiness.

	Outcome Measure(s)
	Relationship between facial factors, KSS, and ORD was measured with Wilks’lambda and Partial Eta2.

	Key Finding(s)
	See Table 1
KSS and ORD outcomes were significantly associated with eyes, mouth, and eyebrow dynamics (p<0.05).








	Sunwoo, 2012
RefID-1066
PMID- 22215929
Title: Reliability of a single objective measure in assessing sleepiness

	Study Setting
	A tertiary, university-based sleep center in Philadelphia, PA 

	Eligible Participants
	A list of n = 4,826 randomly selected holders of Commercial drivers licenses living within 50 miles of UPenn

	Study Aims
	[bookmark: OLE_LINK27][bookmark: OLE_LINK28]To evaluate the reliability of single objective tests in assessing sleepiness 

	Study Design & Participants
	Non-randomized, prospective study design
N=372 adult commercial vehicle operators oversampled for increased obstructive sleep apnea risk completed polysomnography, then underwent a 4-nap multiple sleep latency test (MSLT) the following day. Prior to each nap opportunity on MSLT, subjects performed the psychomotor vigilance test (PVT) and divided attention-driving task (DADT). 
1 group had PVT administered 1-hour and DADT administered 30 min prior to each nap.
2nd group had DADT administered 1-hour and PVT administered 30 min prior to each nap.

	Intervention
	8-item Epworth Sleepiness Scale (ESS)

	Comparison(s)
	4-nap Multiple Sleep Latency Test (MSLT), 10-minute Psychomotor Vigilance Test (PVT), 20-minute Divided Attention Driving Task (DADT)

	Outcome Measure(s)
	Associations between ESS and MSLT/PVT/DADT were measured using Pearson correlations

	Key Finding(s)
	See Table 7 for correlations
Association between ESS and MSLT: [min / max] sleep latency= -0.27 / -0.195 (p<0.05)
Association between ESS and PVT: [min / max] number of lapses = 0.039 / 0.142 (p>0.05)
Association between ESS and DADT 10-mins: [min / max]=0.046 / 0.140 (p>0.05); DADT 20-mins: [min / max]=0.053 / 0.145 (p>0.05)







	Sadeghniat-Haghighi, 2013
RefID-1238
PMID- 24659070
Title: The Epworth Sleepiness Scale for screening of the drowsy driving: comparison with the maintenance of wakefulness test in an Iranian sample of commercial drivers

	Study Setting
	Iran

	Eligible Participants
	N=86 Commercial drivers from urban Iran

	Study Aims
	To compare the Iranian version of the Epworth Sleepiness Scale (ESS) to Maintenance of Wakefulness test (MWT) in an urban Iranian sample of commercial drivers.

	Study Design & Participants
	Prospective observational study design
N=46 participants completed the ESS before undergoing the MWT

	Intervention
	8-item Epworth Sleepiness Scale (ESS)

	Comparison(s)
	4-nap Maintenance of Wakefulness Test (MWT)

	Outcome Measure(s)
	Pearson correlation coefficient to assess ESS score and mean sleep latency on MWT.

	Key Finding(s)
	No significant correlation between MWT and ESS found (r=-0.28, 95%CI=-0.58-0.02)








	Sofianopoulous, 2011
RefID-195
PMID-n/a
Title: The exploration of physical fatigue, sleep and depression in paramedics: a pilot study

	Study Setting
	Ambulance service in Australia

	Eligible Participants
	Currently practicing ambulance paramedics

	Study Aims
	To investigate the impact of shift work on physical fatigue, sleep, and psychological factors among paramedics in Australia

	Study Design & Participants
	Cross-sectional study design
N=60 paramedics completed questionnaires

	Intervention
	No intervention

	Comparison(s)
	8-item Epworth Sleepiness Scale (ESS)
Fatigue was measured using the demographic survey and asking “Have you experienced fatigue in the last 6 months, yes or no?”

	Outcome Measure(s)
	Cronbach’s alpha: internal reliability
Pearson’s correlation coefficient: measured convergent validity between ESS and fatigue measure

	Key Finding(s)
	Cronbach’s alpha: ESS=0.96
Pearson’s correlation coefficient: ESS x fatigue measure = 0.010








	Waage, 2014
RefID-n/a
PMID-25441751
Title: Predictors of shift work disorder among nurses: a longitudinal study

	Study Setting
	Norway

	Eligible Participants
	N=5400 nurses who were members of the Norwegian Nurses Organizations

	Study Aims
	To explore predictors of developing shift work disorder (SWD) among Norwegian nurses using a longitudinal design.

	Study Design & Participants
	Cross-sectional study design
N=1533 nurses completed questionnaires at baseline and at follow-up 2 years later

	Intervention
	No intervention

	Comparison(s)
	8-item Epworth Sleepiness Scale (ESS)

	Outcome Measure(s)
	Cronbach’s alpha

	Key Finding(s)
	ESS: Cronbach’s alpha=0.74 (baseline data), 0.75 (follow-up data)







	Johns, 1992
RefID-n/a
PMID-1519015
Title: Reliability and factor analysis of the Epworth Sleepiness Scale

	Study Setting
	Monash University Medical School, Melbourne, Australia

	Eligible Participants
	All 104 3rd year medical students who had assembled for a teaching session

	Study Aims
	To determine the reliability and internal consistency of the Epworth Sleepiness Scale (ESS)

	Study Design & Participants
	Cross-sectional study design
N=87 3rd year medical students completed the ESS at the beginning of May 1991 and again at the end of September

	Intervention
	No intervention

	Comparison(s)
	8-item Epworth Sleepiness Scale (ESS)

	Outcome Measure(s)
	Test-retest reliability: Pearson correlation coefficient
Cronbach’s alpha

	Key Finding(s)
	Pearson correlation coefficient: ESS=0.822 (p<0.001)
Cronbach’s alpha: ESS=0.73








	Saksvik-Lehouillier, 2013
RefID-n/a
PMID- 22853193
Title: Individual, situational and lifestyle factors related to shift work tolerance among nurses who are new to and experienced in night work 

	Study Setting
	Norway

	Eligible Participants
	5400 veteran nurses and 2741 newly graduated nurses

	Study Aims
	To identify individual, situational and lifestyle variables related to shift work tolerance among nurses who have worked night shifts for less than 1 year and nurses who have worked night shift for more than 6 years, all engaged in rotating shift work.

	Study Design & Participants
	Cross-sectional study design
N=2964 nurses completed mailed questionnaires

	Intervention
	No intervention

	Comparison(s)
	8-item Epworth Sleepiness Scale (ESS), 11-item Chalder Fatigue Questionnaire (CFQ)

	Outcome Measure(s)
	Cronbach’s alpha

	Key Finding(s)
	Cronbach’s alpha: ESS=0.87, CFQ=0.88








	West, 2009
RefID-n/a
PMID-19773564
Title: Association of resident fatigue and distress with perceived medical errors

	Study Setting
	Mayo Clinic, Rochester, Minnesota

	Eligible Participants
	N=430 internal medicine residents

	Study Aims
	To determine the association of fatigue and distress with self-perceived major medical errors among resident physicians using validated metrics.

	Study Design & Participants
	Prospective longitudinal cohort study
N=380 residents completed surveys quarterly throughout their training

	Intervention
	No intervention

	Comparison(s)
	Single item adapted from the Brief Fatigue Inventory (BFI), 8-item Epworth Sleepiness Scale (ESS)

	Outcome Measure(s)
	Correlation between fatigue item and ESS (convergent validity)
Odds Ratios (OR): Adjusted association of fatigue and sleepiness with self-perceived major medical error (adjusted for quality of life, depersonalization, personal achievement, depression, and emotional exhaustion).

	Key Finding(s)
	Fatigue x ESS correlation=0.32
See Table 4 for Odds Ratios with adjustments
Single item fatigue variable was associated with the medical error outcome after adjusting for quality of life, depersonalization, personal achievement, and depression, but not for emotional exhaustion.
ESS association with error showed a similar pattern to the single item fatigue variable, but was no longer associated with error after accounting for depression, personal achievement, emotional exhaustion, and depersonalization. It did remain significantly associated with error after accounting for overall quality of life.










	Flo, 2012
RefID-309
PMID-22823877
Title: A reliability and validity study of the Bergen Shift Work Sleep Questionnaire in nurses working three-shift rotations

	Study Setting
	Norway

	Eligible Participants
	Members of the Norwegian Nurses Organization working three-shift rotation

	Study Aims
	To investigate the psychometric properties of the BSWSQ in a sample of nurses working three-shift rotations (day shifts, evening shifts, and night shifts).

	Study Design & Participants
	Cross-sectional study design
N=760 nurses working a 3-shift rotation (either day, evening or night shifts) completed questionnaires. The sample comprised nurses who participated in wave 2 of an ongoing longitudinal study of shiftwork, sleep, and health among nurses (SUSSH).

	Intervention
	No intervention

	Comparison(s)
	8-item Epworth Sleepiness Scale (ESS), 11-item Chalder Fatigue Questionnaire (CFQ) with physical and mental fatigue subscales

	Outcome Measure(s)
	Cronbach’s alpha
Pearson product-moment correlation coefficients (discriminant validity)

	Key Finding(s)
	Cronbach’s alpha: ESS=0.75, CFQ-physical=0.89, CFQ-mental=0.84
Table 4: Pearson product-moment correlation coefficients: (all significant at p<0.001) ESS x CFQ-physical=0.26, ESS x CFQ-mental=0.20, FQ-physical x CFQ-mental=0.50








	Howard, 2014
RefID-683
PMID-24125802
Title: Specific sleepiness symptoms are indicators of performance impairment during sleep deprivation

	Study Setting
	Sleep Laboratory at Austin Hospital in Australia

	Eligible Participants
	Healthy drivers without any condition that would confound testing of neuropsychological performance

	Study Aims
	To evaluate specific symptoms as markers of sleepiness and performance impairment in professional drivers

	Study Design & Participants
	Randomized, crossover study design
N=20 healthy professional drivers and N=20 healthy non-professional drivers 
Drivers were tested in 2 experimental conditions in a laboratory (sleep deprivation condition over a 24-hour period and alcohol condition where participants performed testing at a BAC = 0% and 0.05%).
Participants performed various tasks (Psychomotor Vigilance Task, AusEd driving simulation), were observed with EEG and slow eyelid closure (with locked digital video of face) and completed subjective sleepiness questionnaires (Karolinska Sleepiness Scale and Sleepiness Symptoms Questionnaire).

	Intervention
	No intervention

	Comparison(s)
	8-item Sleepiness Symptoms Questionnaire (SSQ), one-item Karolinska Sleepiness Scale (KSS), 30-minute AusEd driving simulation, 10-minute Psychomotor Vigilance Task (PVT), and EEG/slow eye closure.

	Outcome Measure(s)
	Wilcoxon rank-sum test performed to assess the discriminant validity of the SSQ between sleepy and non-sleepy drivers
Spearman’s rank correlation used to evaluate concurrent validity for SSQ.
Friedman’s non-parametric analysis of variance used to assess relationship between sleepiness and sleepiness symptoms.
Performance on AusEd driving simulation assessed with group median percent change for each experimental group/condition.

	Key Finding(s)
	Test-retest reliability for total SSQ score was r=0.59; Test-retest reliability for individual SSQ items ranged from r=0.30-0.66; only item = “vision becoming blurred” did NOT show significant test-retest reliability.
Total SSQ score and all individual items correlated strongly with KSS (for total SSQ Score: r=0.81, p<0.01; for individual items: r=0.50-0.74).
Subjective sleepiness on KSS increased significantly across 24 hours of sleep deprivation period (chi-square=66.3, p<0.01).
Progressive increase in subjective sleepiness symptom frequency after 17 hours awake (chi-square for all symptoms=28.4-40.2, p<0.01)
p<0.001 for all Spearmans’ correlations for performance (as measured by variation in lane position, variation in speed, PVT lapses), sleepiness symptoms (KSS, alpha and theta activity) and slow eyelid closure.













	Kato, 2012
RefID-n/a
PMID-n/a
Title: Sleepiness during shift work in Japanese nurses: A comparison study using JESS, SSS, and actigraphy

	Study Setting
	Japan

	Eligible Participants
	N=62 participants from the Gunma Nurses’ Health Study

	Study Aims
	To investigate the characteristics of the Japanese version of the Epworth Sleepiness Scale (JESS), the Stanford Sleepiness Scale (SSS), and actigraphy

	Study Design & Participants
	Prospective observational study design
N=51 nurses completed questionnaires and actigraphy monitoring for 7-9 days

	Intervention
	No intervention

	Comparison(s)
	Japanese version of the 8-item Epworth Sleepiness Scale (JESS), one-item Stanford Sleepiness Scale (SSS), actigraphy

	Outcome Measure(s)
	Cronbach’s alpha, sensitivity, specificity, Youden index, kappa coefficient, Spearman’s rank-correlation coefficient

	Key Finding(s)
	Cronbach’s alpha: JESS=0.64
Spearman’s correlation: JESSxSSSmax=0.339, JESSxActiwatch=-0.218
Kappa coefficients: see Table 2
JESS: (with SSSmax used as gold standard) sensitivity=0.87, specificity=0.64, Youden Index=0.51 (see Table 3)








	Chang, 2013
RefID-482
PMID-24183355
Title: Factors related with the ability to maintain wakefulness in the daytime after fast and forward rotating shifts

	Study Setting
	Acute ward of Kaohsiung Municipal Kai-Syuan Psychiatric Hosptial, Taiwan

	Eligible Participants
	N=20 female nurses who worked daytime shifts, evening shifts, or were free of duty for at least 3 days prior to starting the night shift

	Study Aims
	To explore changes in cognitive function, sleep propensity, and sleep-related hormones and to investigate the factors related to the ability to maintain wakefulness in the daytime after one block of fast forward rotating shift work.

	Study Design & Participants
	Prospective cohort/laboratory study design
N=20 nurses completed an 8-hour laboratory session at the end of a night shift, where tests were completed 4 times every 2 hours

	Intervention
	No intervention

	Comparison(s)
	Maintenance of Wakefulness Test (MWT), one-item Stanford Sleepiness Scale (SSS)

	Outcome Measure(s)
	Generalized estimating equation (GEE), beta coefficients

	Key Finding(s)
	See Table 2
Model of latency of MWT: beta coefficient
SSS= -3.856 (p=0.001)







	Ftouni, 2013
RefID-610
PMID-22861524
Title: Objective and subjective measures of sleepiness, and their associations with on-road driving events in shift workers

	Study Setting
	11 metropolitan hospitals in Melbourne, Australia

	Eligible Participants
	27 healthy, registered nurses

	Study Aims
	To assess objective levels of drowsiness experienced during commutes from night shift work in hospital nurses, in comparison with those experienced curing commutes to the night shift, and to examine the association between objective and subjective measures of drowsiness and self-reported adverse driving events.

	Study Design & Participants
	Cross-sectional study design
N=27 participants completed questionnaires assessing demographics, employment, shift work schedules, driving experience, medication and sleep history. Data were collected for 2 weeks based on each participant’s shift schedule, such that data collection included at least three consecutive days off or day shifts followed by at least three consecutive night shifts.

	Intervention
	No intervention

	Comparison(s)
	One-item Karolinska Sleepiness Scale (KSS)

	Outcome Measure(s)
	Adjusted Odds Ratios (OR): associations between sleepiness measures and on-road driving events during commutes post-shift. 

	Key Finding(s)
	Sleep-Related Events OR (95% CI): Pre-drive KSS score= 1.69 (1.04, 2.73), Mean KSS score= 1.95 (1.15, 3.32)
Inattention OR (95% CI): JDS(<4.5, >=4.5)= 4.58 (1.26, 16.69), Maximum JDS score= 1.70 (1.00, 2.88), Mean JDS score= 1.78 (1.09, 2.88), Cumulative JDS score= 2.22 (1.52, 3.46).
Hazardous Driving Events OR (95% CI): Mean KSS= 1.77 (1.00, 3.12).





	Takahashi, 2006
RefID-2085 (PICO 7)
PMID-17190723
Title: Psychosocial work characteristics predicting daytime sleepiness in day and shift workers

	Study Setting
	Pulp and chemical factory

	Eligible Participants
	Employees of the factory were given questionnaires at 3 different time periods (time 1 N=208, time 2 N=208, time 3 N=204)

	Study Aims
	To identify the psychosocial factors at work that predict daytime sleepiness in a sample of day and shift workers.

	Study Design & Participants
	Cross-sectional study design
N=55 day workers and N=57 shift workers completed questionnaires at all 3 time periods

	Intervention
	No intervention

	Comparison(s)
	8-item Epworth Sleepiness Scale (ESS)

	Outcome Measure(s)
	Cronbach’s alpha coefficient

	Key Finding(s)
	ESS Cronbach’s alpha=0.68





	Scott et al., 2010
RefID- 2995 (PICO5)
PMID-20467338
Title: An interventional approach for patient and nurse safety: a fatigue countermeasure feasibility study

	Study Setting
	Medical - surgical units in 3 major acute care Michigan hospitals

	Eligible Participants
	Full time staff nurses working at least 36 hours per week and practicing on selected units. Advance practice nurses, nurse managers or nurses in specialized roles such as discharge planning were not eligible to participate.

	Study Aims
	To evaluate the feasibility of a fatigue countermeasures program for nurses (FCMPN) for reducing fatigue and patient care errors and evaluate the changes in sleep patterns of hospital staff after implementation of program.

	Study Design & Participants
	Quasi-experimental prospective one group pretest-posttest repeated measures study design 
Data was collected from all eligible participants (N = 47) 
The intervention was modeled from National Aeronautics and Space Administration (NASA) Ames Research Center’s Fatigue Countermeasures Program (NASA Ames Fatigue Countermeasure s Group, 2002), with additional content from the Sleep, Alertness and Fatigue Education in Residency Program (American Academy of Sleep Medicine, 2006). A 60-minute education component included information about fatigue, sleep, and circadian rhythms; neurobehavioral and health effects associated with sleep loss or deprivation; and misconceptions about sleepiness. Strategies for managing alertness, minimizing fatigue, and maximizing sleep duration and quality were highlighted, with an emphasis on the strategic use of naps and caffeine. [Careful examination, discussion, and modification of scheduling practices (e.g., shift duration, intervals between shifts, number of consecutive shifts worked, and direction of shift rotation) were discussed during each session.]

	Intervention
	No intervention

	Comparison(s)
	Pre-post scores from 8-item Epworth Sleepiness Scale (ESS)

	Outcome Measure(s)
	For ESS: Internal consistency Coefficients

	Key Finding(s)
	Internal consistency coefficient from ESS was 0.71 from their study
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Online Supplement  Appendix B: Key Findings        Common Acronyms   for Survey Instruments  

CFQ  Chalder Fatigue Questionnaire  KSS  Karolinska Sleepiness Scale  

PSQI  Pittsburgh Sleep Quality  Index  SSS  Stanford Sleepiness Scale  

EMS - SI  EMS Safety Inventory  SSI  Standard Shift work Index  

ESS  Epworth Sleepiness Scale  F - RSQ  Fatigue - Related Symptoms Questionnaire  

BFI  Brief Fatigue Inventory  FAS  Fatigue Scale  

SOFI  Swedish Occupational Fatigue  Inventory  MFI  Multidimensional Fatigue Inventory  

OFER  Occupational Fatigue Exhaustion Recovery  PROMIS  Patient Reported Outcomes Measurement  Information System  

CSS  Crew Status Survey  SSQ  Sleep Symptoms Questionnaire  

                 

