


Online Supplement Table 1: Synthesis of individual studies of shift duration comparing Shorter Durations to Extended Durations in relation to outcomes rated critical or important. Findings are classified using a system adapted from Bolster and Rourke (2015) where interpretation of findings are classified as favorable if with the shorter duration shift a measure of fatigue or fatigue-related risk is reduced compared to longer duration shifts, and/or if an indicator of sleep is improved (better) with the shorter duration shift. Other categories include: unfavorable, mixed/inconclusive, or no impact.

	Comparing 4-hour versus 6-hour shifts

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Harma,
2008
	RefID-5738
PMID-18484371
	Cross-sectional & prospective cohort;
Maritime Workers
	--
	No impact
	--
	Favorable
	No Impact
	--
	--
	--
	--

	Lutzhoft,
2010 
	Refid-2486
PMID-20187001
	Prospective cohort;
Maritime Workers
	--
	--
	No impact
	Favorable
	No Impact
	--
	--
	--
	--

	Kazemi, 2016
	RefID-21367
PMID-27286082
	Prospective cohort;
Train Workers
	--
	--
	--
	No impact
	--
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.









	Comparing 6-hour shift versus 12-hour shift

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Hansen, 2011
	RefID-9928
PMID-21910116
	Cross-sectional;
Maritime Workers
	--
	No Impact
	--
	--
	Unfavorable
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.


	Comparing 6-hour shift versus 30-hour shift

	Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Zheng, 2006
	RefID-12591
PMID-16954481
	Cross-over trial;
Residents
	--
	--
	--
	--
	Favorable
	--
	Favorable
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.








	Comparing less than 8 hour shifts versus greater than 8 hour shifts

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	De Castro, 2010
	RefID-9942
PMID-20579153
	Cross-sectional;
Nurses
	--
	No Impact
	--
	--
	--
	--
	--
	--
	--

	Ilhan,
2006
	RefID-10668
PMID-107078831
	Cross-sectional;
Nurses
	--
	Favorable
	--
	--
	--
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.


	Comparing 8-hour versus 9-hour shifts

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Josten,
2003
	RefID-10674
PMID-14651687
	Cross-sectional survey;
Nurses
	--
	--
	Favorable
	Favorable
	--
	Favorable
	Favorable
	--
	--

	Cruz, 2000
	RefID-4136
PMID-10766465
	Cross-Sectional/ Survey Study;
Air Traffic Workers
	--
	--
	--
	Favorable
	No Impact
	--
	No Impact
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.





	Comparing 8-hour shift versus 10-hour shift

	Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Hossain,
2004
	RefID-11895
PMID-15091283
	Quasi-experimental;
Miners
	--
	Unfavorable
	Mixed/
Inconclusive
	No Impact
	Mixed/
Inconclusive
	Mixed/ Inconclusive
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.

















	Comparing 8-hour versus 12-hour shifts

	Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Reid,
1994
	RefID-10699
PMID-8056923
	Quasi-experimental; Nurses
	Mixed/ Inconclusive
	--
	--
	--
	--
	Mixed/ Inconclusive
	--
	--
	--

	Todd, 1989
	RefID-n/a
PMID-2613453
	Quasi-experimental; Nurses
	Favorable
	--
	--
	--
	--
	--
	--
	--
	--

	Smith, 1998
	RefID-n/a
PMID-9916818
	Quasi-experimental;
Sewage workers
	--
	Mixed/ Inconclusive
	No Impact
	No Impact
	No Impact
	Unfavorable
	No Impact
	
	Mixed/ Inconclusive

	Lowden, 1998
	RefID-n/a
PMID-9916820
	Quasi-experimental;
Chemical Workers 
	--
	No Impact
	No Impact
	Unfavorable
	Unfavorable
	Unfavorable
	No Impact
	No Impact
	--

	Freer, 1995
	REFID-n/a
PMID-n/a
	Quasi-experimental; Nurses
	
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	
	Mixed/ Inconclusive
	

	Pierce, 1992
	RefID-1484
PMID-n/a
	Quasi-experimental; Police Officers
	--
	--
	Unfavorable
	Unfavorable
	--
	Unfavorable
	--
	Unfavorable
	--

	Peacock, 1983
	RefID-7693
PMID-6873058
	Quasi-experimental; Police Officers
	--
	--
	No impact
	No impact
	Unfavorable
	--
	Unfavorable
	--
	


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.







	Comparing 8-hour versus 12-hour shifts

	Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Martin, 2015
	RefID-15867
PMID-26281278
	Quasi-experimental; Nurses
	--
	--
	--
	No Impact
	Unfavorable
	--
	--
	--
	--

	Rosa, 1989
	RefID-n/a
PMID-n/a
	Quasi-experimental; Control Room Operators
	--
	--
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	--
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	--

	Rosa, 1991
	RefID-n/a
PMID-n/a
	Quasi-experimental;
Control Room Operators
	--
	--
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	--
	Mixed/ Inconclusive
	--
	--

	Mitchell, 2000
	RefID-n/a
PMID-10709754
	Quasi-experimental;
Power Station Operators 
	--
	--
	--
	--
	Unfavorable
	Unfavorable
	Unfavorable
	--
	--

	Di Milia, 1998
	RefID-n/a
PMID-n/a
	Quasi-experimental;
Coalmine Electricians
	--
	--
	--
	--
	Mixed/ Inconclusive
	--
	--
	--
	--

	Cydulka, 1994
	RefID-n/a
PMID-7621203
	Quasi-experimental;
EMS 
	--
	--
	--
	--
	--
	Favorable
	--
	No Impact
	--

	Loudoun, 2008
	RefID-n/a
PMID-18281012
	Quasi-experimental; Machine Operators
	--
	--
	--
	--
	--
	--
	--
	No Impact
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.





	Comparing 8-hour versus 12-hour shifts

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Vik,
1982
	RefID-n/a
PMID-6915958
	Cross-sectional;
Nurses
	Favorable
	--
	--
	--
	--
	--
	--
	--
	--

	Rogers, 2004
	RefID-n/a
PMID-15318582
	Prospective observational;
Nurses
	Favorable
	--
	--
	--
	--
	--
	--
	--
	--

	Nelson, 1988
	RefID-n/a
PMID-3186054
	Cross-sectional;
Nurses
	No Impact
	--
	--
	--
	--
	--
	--
	--
	--

	Johnson, 2008
	RefID-15909
PMID-18545219
	Prospective cohort;
Nurses
	No Impact
	--
	--
	Unfavorable
	--
	--
	--
	--
	--

	Stone,
2006
	RefID-14629
PMID-17122714
	Cross-sectional;
Nurses
	No Impact
	Unfavorable
	No Impact
	--
	--
	Unfavorable
	--
	Unfavorable
	--

	Baker,
1994
	RefID-9062
PMID-8070790
	Secondary data analysis;
Nuclear Power Plant Workers
	--
	Favorable
	--
	--
	--
	--
	--
	--
	--

	Laundry, 1991
	RefID-n/a
PMID-1941288
	Retrospective cohort;
Factory Workers
	--
	Unfavorable
	--
	--
	--
	--
	--
	--
	--

	Palmer, 1991
	RefID-n/a
PMID-1891149
	Cross-sectional survey & retrospective data analysis;
Nurses
	--
	--
	No impact
	--
	--
	Unfavorable
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.


	Comparing 8-hour versus 12-hour shifts

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Daniel, 1989
	RefID-n/a
PMID-2806216
	Cross-sectional;
Chemical Workers
	--
	--
	Favorable
	--
	--
	--
	--
	--
	--

	Washburn, 1991
	RefID-15917
PMID-1679915
	Prospective cohort;
Nurses
	--
	--
	No impact
	No impact
	--
	--
	--
	--
	--

	Axelsson, 1998
	RefID-n/a
PMID-9916819
	Prospective cohort;
Power Plant Workers
	--
	--
	No impact
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	--
	--
	--
	--

	Rosa,
1993
	RefID-n/a
PMID-8223409
	Prospective cohort;
Gas Control Engineers
	--
	--
	Favorable
	Mixed/ Inconclusive
	No Impact
	--
	Favorable
	--
	--

	Fields,
1988
	RefID-15864
PMID-2900476
	Prospective cohort;
Nurses
	--
	--
	No impact
	No impact
	--
	--
	--
	--
	--

	Gillespie, 1996
	RefID-15986
PMID-8949104
	Cross-sectional &
Interviews;
Nurses
	--
	--
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	--
	--
	--
	--
	--

	Tucker, 1998
	RefID-n/a
PMID-9916817
	Cross-sectional;
Engineering and Manufacturers
	--
	--
	--
	No Impact
	Mixed/ Inconclusive
	--
	Unfavorable
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.
	Comparing 8-hour versus 12-hour shifts

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Tucker, 1996
	RefID-n/a
PMID-9038802
	Cross-sectional;
Chemical Workers
	--
	--
	--
	No Impact
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	Unfavorable
	--
	--

	Kallus, 2009
	RefID-18332
PMID-n/a
	Prospective cohort;
Rail Traffic Controllers
	--
	--
	--
	No Impact
	--
	--
	No Impact
	Unfavorable
	--

	Makowiec-Dabrowska, 2016
	RefID-9859
PMID-11082553
	Prospective observational;
Nurses
	--
	--
	--
	No Impact
	Unfavorable
	Favorable
	No Impact
	No Impact
	--

	Iskra-Golec, 1996
	RefID-21429
PMID-n/a
	Cross-sectional;
Nurses
	--
	--
	--
	--
	Favorable
	Mixed/ Inconclusive
	Favorable
	Favorable
	--

	Costa,
2014
	RefID-5711
PMID-25216205
	Prospective cohort;
Nurses
	--
	--
	--
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	No Impact
	No Impact
	--
	--

	Poissonnet,
2001
	RefID-11537
PMID-14564913
	Cross-sectional;
Hospital Workers
	--
	--
	--
	--
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	--
	--

	Kundi,
1995
	RefID-n/a
PMID-n/a
	Cross-sectional;
Nurses
	--
	--
	--
	--
	--
	Mixed/ Inconclusive
	--
	--
	--

	Steele, 1994
	RefID-n/a
PMID-7864469
	Cross-sectional;
Residency
	--
	--
	--
	--
	--
	Favorable
	--
	--
	--

	Yamada, 2001
	RefID-n/a
PMID-11712612
	Retrospective; Factory Workers
	--
	--
	--
	--
	--
	--
	Favorable
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.

	Comparing 8-hour shift versus 16-hour shift

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Takahashi, 1999
	RefID-n/a
PMID-10319571
	Prospective observational;
Nurses
	--
	--
	--
	Mixed/ Inconclusive
	Unfavorable
	--
	--
	--
	--

	Fukuda,
1999
	RefID-18185
PMID-10459693
	Prospective cohort;
Nurses
	--
	--
	--
	Mixed/
Inconclusive
	--
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.


	Comparing 8-hour versus 24-hour shifts

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Patterson,
2016
	RefID-17678
PMID-25978152
	Case report;
EMS 
	--
	
	--
	Favorable
	No Impact
	--
	--
	--
	--

	Fialho. 2006
	RefID-2464
PMD-17027818
	Prospective design;
Residents
	--
	--
	--
	--
	--
	--
	Favorable
	--
	--

	Karanovic, 2009
	Refid-7793
PMID-19455041
	Within subject case-control design;
Physicians
	--
	--
	Favorable
	--
	--
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.






	Comparing 8.5-hour versus 24-hour shifts

	Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Ernst,
2014
	RefID-18348
PMID-24955858
	Randomized cross-over;
Residents & Physicians
	--
	--
	Favorable
	Mixed/ Inconclusive
	--
	--
	--
	Favorable
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.


	Comparing 9-hour shift versus up to 32-hour shift

	
Experimental

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Leonard, 1998
	RefID-10509
PMID-9540294
	Randomized case-crossover;
Residents
	--
	--
	Favorable
	Favorable
	--
	--
	--
	Favorable
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.









	Comparing 10-hour shift versus 13-hour shift

	Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Bell,
2015
	RefID-17561
PMID-n/a
	Quasi-experimental; Police Officers
	--
	No impact
	Mixed/ Inconclusive
	Favorable
	Favorable
	Favorable
	--
	No impact
	Unfavorable


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.


	Comparing 10-hour shift versus 13-hour shift

	Observational / Non-experimental

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Mitler,
1997
	Refid-15292
PMID-9287232
	Prospective cohort; Truck Drivers
	--
	--
	--
	--
	Mixed/ Inconclusive
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.













	Comparing 10-hour versus 14-hour shifts

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Glazner, 
1996
	RefID-19286
PMID-n/a
	Secondary data analysis; Firefighters
	--
	No Impact
	--
	--
	--
	--
	--
	--
	--

	Paley,
1998
	RefID-10263
PMID-n/a
	Prospective cohort; Firefighters
	--
	--
	--
	Favorable
	Mixed/ Inconclusive
	--
	--
	Favorable
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.



	<12-hour versus >12-hour

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Dembe,
2009
	Refid-18532
PMID-19812094
	Secondary data analysis; Healthcare Workers
	--
	No Impact
	--
	--
	--
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.









	Comparing 12-hour versus 18-hour shifts

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Thomas,
2006
	Refid-2224
PMID-16938635
	Prospective cohort; EMS
	--
	--
	No Impact
	No Impact
	Unfavorable
	Unfavorable
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.



	Comparing less than 12 hour shifts versus greater than 20 hour shifts

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Ayas,
2006
	RefID-12547
PMID-16954484
	Prospective cohort; Medical Residents
	--
	Favorable
	--
	--
	--
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.












	Comparing 12-hour shift versus 24-hour shift

	Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Yi,
2013
	RefID-12460
PMID-23587456
	Quasi-Experimental; Residents
	--
	--
	Unfavorable
	No Impact
	No Impact
	--
	--
	--
	--

	Boudreaux, 1998
	RefID-1384
PMID-9492133
	Quasi-Experimental; EMS
	--
	--
	--
	--
	--
	Favorable
	--
	Mixed/ Inconclusive
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.















	Comparing 12-hour shift versus 24-hour shift

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Allen,
2001
	RefID-17671
PMID-11642582
	Retrospective record review; EMS
	No Impact
	--
	--
	--
	--
	--
	--
	--
	--

	Guyette,
2013
	RefID-17688
PMID-22925035
	Prospective cohort; EMS 
	--
	--
	No Impact
	
	No Impact
	--
	--
	--
	--

	Manacci,
1999
	RefID-2221
PMID-10345781
	Prospective cohort; EMS
	--
	--
	Favorable
	No Impact
	No Impact
	--
	--
	No Impact
	--

	Zuzewicz, 2000
	RefID-9863
PMID-11082552
	Prospective cohort; Air Traffic Workers
	--
	--
	--
	--
	--
	--
	--
	Mixed/ Inconclusive
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.


	Comparing <13 hour shifts versus >13 hour shifts

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Trinkoff, 2006
	RefID-n/a
PMID-16691609
	Cross-sectional panel study design; Nurses
	--
	--
	--
	--
	--
	--
	Favorable
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance


	Comparing 14-hour shift versus 24-hour shift

	Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Dutheil, 2012
	RefID-17463
PMID-23977105
	Cross-over trial; Physicians
	--
	--
	--
	Mixed/ Inconclusive
	Favorable
	--
	Favorable
	Favorable
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.



	Comparing 14-hour shift versus 28-hour shift

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Talusan, 2014
	RefID-11461
PMID-26140113
	Prospective cohort; Residents
	--
	Mixed/ Inconclusive
	--
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.














	Comparing <16 hour shift versus > 16 hour shift

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Gander,
2013
	RefID-12340
PMID-23889686
	Prospective cohort; Airline Pilots
	--
	--
	Unfavorable
	Unfavorable
	No Impact
	--
	--
	--
	--

	Domen,
2015
	RefID-5241
PMID-26016171
	Cross-sectional; Nurse Anesthetists
	--
	--
	--
	No impact
	--
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.


	Comparing <24 hours versus >24 hours

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Barger,
2005
	RefID-15274
PMID-15647575
	Prospective cohort; Residents
	--
	Favorable
	--
	--
	--
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.





	Comparing 24-hour shift versus 48-hour shift

	Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Caputo, 2015
	RefID-19640
PMID-n/a
	Quasi-experimental; Firefighters
	--
	--
	--
	Unfavorable
	Mixed/
Inconclusive
	Mixed/
Inconclusive
	Mixed/
Inconclusive
	Mixed/
Inconclusive
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.


	Comparing 24-hour shift versus 48-hour shift

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Billings,
2016
	RefID-11871
PMID-26949880
	In-depth interview and cross-sectional; Firefighters
	--
	--
	--
	--
	No Impact
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.











	Multiple Comparisons

	Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Parshuram, 2015
	RefID-6280
PMID-25667258
	Randomized trial; Residents
	No impact
	--
	--
	No Impact
	--
	--
	--
	No impact
	--

	Amendola, 2011
	RefID-13269
PMID-n/a
	Randomized trial; Police Officers
	--
	No Impact
	No Impact
	Favorable
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	No Impact
	No Impact
	Unfavorable


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.
















	Multiple Comparisons

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Scott,
2006
	RefID-n/a
PMID-16391312
	Prospective cohort; Nurses
	Favorable
	--
	--
	Favorable
	--
	--
	--
	--
	--

	Dorrian, 2006
	RefID-5718
PMID-17190702
	Prospective Observational; Nurses
	No Impact
	--
	--
	--
	No Impact
	--
	--
	--
	--

	Stimpfel, 2013
	RefID-n/a
PMID-23343725
	Cross-sectional; Nurses
	Favorable
	--
	Favorable
	--
	--
	Favorable
	--
	Favorable
	--

	Patterson, 2012
	Refid-17679
PMID-22023164
	Cross-sectional; EMS 
	No impact
	No impact
	--
	Favorable
	Favorable
	--
	--
	--
	--

	Trinkoff, 2007
	RefID-n/a
PMID-17265396
	Panel study; Nurses
	--
	Favorable
	--
	--
	--
	--
	--
	--
	--

	Scott,
2007
	RefID-19776
PMID-18246989
	Prospective Cohort; Nurses
	--
	Favorable
	--
	--
	--
	--
	--
	--
	--

	McCartt,
2008
	RefID-20771
PMID-18570141
	Cross-sectional; Truck Drivers
	--
	Favorable
	--
	Favorable
	--
	--
	--
	--
	--

	Perttula,
2011
	RefID-18266
PMID-21675565
	Cross-sectional; Truck Drivers
	--
	Favorable
	--
	Favorable
	--
	--
	--
	--
	--

	Weaver,
2015
	RefID-16414
PMID-26371071
	Retrospective cohort; EMS 
	--
	Favorable
	--
	--
	--
	--
	--
	--
	--

	Hamelin, 1987
	RefID-n/a
PMID-3428256
	Retrospective; Truck Drivers
	--
	Mixed/ Inconclusive
	--
	--
	--
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.

	Multiple Comparisons

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Stimpfel, 2012
	RefID-n/a
PMID-23129681
	Secondary analyses; Nurses
	--
	--
	Favorable
	--
	--
	Favorable
	--
	Favorable
	--

	Husby,
2014
	RefID-1842
PMID-24192076
	Prospective cohort; Residents
	--
	--
	No Impact
	Mixed/ Inconclusive--
	--
	--
	--
	--
	--

	Goode,
2003
	RefID-12285
PMID-12963077
	Secondary data analysis; Airline Pilots
	--
	--
	Favorable
	--
	--
	--
	--
	--
	--

	Barker,
2011
	RefID-10640
PMID-21352271
	Cross-sectional; Nurses
	--
	--
	--
	Favorable
	--
	--
	--
	--
	--

	Smith, 1995
	RefID-n/a
PMID-n/a
	Prospective cohort; Nuclear Power Plant Engineers
	--
	--
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	Mixed/ Inconclusive
	--
	--
	--
	--

	Vincent, 2016
	RefID-5818
PMID-27120102
	Cross-sectional; Firefighters
	--
	--
	--
	--
	Favorable
	--
	--
	--
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.






	[bookmark: _GoBack]Multiple Comparisons

	Observational / Non-Experimental Study Designs

	
	
	
	Critical Outcomes
	Important Outcomes

	Author, Year
	RefID#
PMID#
	Study Design & Profession
	Patient Safety%
	Personnel Safety
	Personnel Performance#
	Acute Fatigue*
	Sleep and Sleep
Quality^
	Retention / Turnover$
	Long-Term Health&
	Burnout / Stress
	Cost to System

	Geiger-Brown,
2011
	RefID-11885
PMID-21346638
	Cross-sectional; Nurses
	--
	--
	--
	--
	No impact
	--
	--
	--
	--

	Patterson,
2015
	RefID-17677
PMID-25658148
	Cross-sectional; EMS 
	--
	--
	--
	--
	Mixed/ Inconclusive
	--
	--
	--
	--

	Steele,
2000
	RefID-1399
PMID-10905646
	Cross-sectional; Residents
	--
	--
	--
	--
	--
	Favorable
	--
	--
	--

	Dall’Ora,
2015
	Refid-4871
PMID-26359284
	Cross-sectional; Nurses
	--
	--
	--
	--
	--
	Favorable
	--
	Favorable
	--

	Thomas, 1994
	RefID-n/a
PMID-8185106
	Cross-sectional; Physicians
	--
	--
	--
	--
	--
	Mixed/ Inconclusive
	--
	--
	--

	Estryn-Behar, 2012
	Refid-21353
PMID-22317378
	Cross-sectional; Nurses
	--
	--
	--
	--
	--
	
	No Impact
	
	--


*Includes acute states of fatigue, sleepiness, alertness. ^includes sleep latency, total sleep time, recovery, and related measures. &General wellness or well-being measures included. %Includes quality of care. $Includes job satisfaction and measures of preference for a particular shift pattern. #Includes external subjective ratings of the study subject’s performance including perceived satisfaction with the subject’s performance.
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