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	Question: Should shift-scheduling interventions (focused on shift duration less than 24 hours) vs. (shifts 24-hours or longer) be used to mitigate fatigue, mitigate fatigue-related risk, and/or to improve sleep?

	PROBLEM:
	Fatigued EMS personnel
	BACKGROUND:
	Greater than half of EMS personnel report mental and physical fatigue while at work (Patterson et al., 2010; PMID-20199233; 2012, PMID-22023164). Greater than half report poor sleep quality (Patterson et al., 2010; PMID-20199233; 2012, PMID-22023164). Half report inadequate recovery between shifts (Patterson et al., 2015; PMID-25658148). Fatigue has been linked to greater odds of injury, medical error, and adverse events in the EMS setting (Patterson e al., 2012, PMID-22023164; Weaver et al., 2015; PMID-26371071). Shifts of shorter versus longer duration may mitigate fatigue, fatigue-related risks, and/or improve sleep for EMS personnel (Caruso, 2014; PMID-23780784).


	OPTION:
	Shift durations <24 hours
	
	

	COMPARISON:
	Shifts greater than or equal to 24 hours
	
	

	MAIN OUTCOMES:
	Patient Safety (as measured by self-reported perceptions of quality of care delivered); Patient Safety (as measured by care quality scores, self-rated quality of care, reported medical errors, and related measures); Personnel Safety (as measured by accident reports and self-reported accidents at work); Personnel Safety (as measured by workplace safety reports, injury records, employee health/safety records); Personnel Performance (as measured by diverse indicators of performance, including self-report) ; Personnel Performance (as measured by diverse indicators of performance); Acute Fatigue (as measured with diverse self-reported fatigue, sleepiness, and/or alertness tools); Acute Fatigue (as measured with diverse self-reported fatigue, sleepiness, and/or alertness tools); Sleep / Sleep Quality ; Sleep / Sleep Quality ; Retention / Turnover; Retention / Turnover; Indicators of Long-Term Health; Indicators of Long-Term Health; Burnout / Stress; Burnout / Stress; Cost to System;
	
	

	SETTING:
	Prehospital and similar worker groups
	
	

	PERSPECTIVE:
	EMS administrator / management perspective
	
	




Assessment
	
	JUDGEMENT
	RESEARCH EVIDENCE
	ADDITIONAL CONSIDERATIONS

	PROBLEM
	Is the problem a priority?
○ No
○ Probably no
○ Probably yes
● Yes

○ Varies
○ Don't know

	Greater than half of EMS personnel report mental and physical fatigue while at work (Patterson et al., 2010; PMID-20199233; 2012, PMID-22023164). Greater than half report poor sleep quality (Patterson et al., 2010; PMID-20199233; 2012, PMID-22023164). Half report inadequate recovery between shifts (Patterson et al., 2015; PMID-25658148). Fatigue has been linked to greater odds of injury, medical error, and adverse events in the EMS setting (Patterson et al., 2012, PMID-22023164; Weaver et al., 2015; PMID-26371071). Shifts of shorter versus longer duration may mitigate fatigue, fatigue-related risks, and/or improve sleep for EMS personnel (Caruso, 2014; PMID-23780784).

	None


	DESIRABLE EFFECTS
	How substantial are the desirable anticipated effects?
○ Trivial
○ Small
○ Moderate
○ Large

● Varies
○ Don't know

	Desirable effects of shifts less than 24 hours included improved alertness, improved safety for personnel and their patients, improved sleep quality of personnel/ workers, and improved overall health and well being of workers. 

The ratio of favorable versus unfavorable outcomes classified as critical or important was 16 to 1 in studies comparing shift durations <24 hours vs. shifts >=24 hours (see synthesis table and GRADE evidence profile table for this PICO). 


	Both critical and important outcomes favored shifts that are less than 24 hours vs. shifts >=24 hours. 

	UNDESIRABLE EFFECTS
	How substantial are the undesirable anticipated effects?
○ Large
○ Moderate
○ Small
○ Trivial

● Varies
○ Don't know

	
	One study (Yi et al., 2013 study (PMID 23587456) showed that one measure of personnel performance favored a shift duration >=24 hours. The panel concluded that the findings of numerous other studies outweighed the findings of Yi et al., 2013 in supporting shorter shifts. 

	CERTAINTY OF EVIDENCE
	What is the overall certainty of the evidence of effects?
● Very low
○ Low
○ Moderate
○ High

○ No included studies

	See GRADE evidence profile table for this PICO.

	The panel’s certainty in effects for critical and important outcomes was very low given the assessment of bias documented in the GRADE evidence profile tables. 

	VALUES
	Is there important uncertainty about or variability in how much people value the main outcomes?
● Important uncertainty or variability
○ Possibly important uncertainty or variability
○ Probably no important uncertainty or variability
○ No important uncertainty or variability

	No specific research referenced.

	The panel concluded that there is considerable variability in perceived safety of shorter versus longer shifts between society (the public), EMS administrators, EMS personnel, and patients.

	BALANCE OF EFFECTS
	Does the balance between desirable and undesirable effects favor the intervention or the comparison?
○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention

● Varies
○ Don't know

	The ratio of favorable versus unfavorable outcomes classified as critical or important was 16 to 1 in studies comparing shift durations <24 hours vs. shifts >=24hrs (see synthesis table and GRADE evidence profile table for this PICO).

	The panel concluded that both critical and important outcomes favored the intervention of shifts that are less than 24 hours versus shifts >=24 hours. 

In reference to all types of shift duration comparisons, the panel concluded that the balance varies between desirable and undesirable effects.

	RESOURCES REQUIRED
	How large are the resource requirements (costs)?
○ Large costs
○ Moderate costs
○ Negligible costs and savings
○ Moderate savings
○ Large savings

● Varies
○ Don't know

	Several studies suggest that shorter duration shifts (e.g., 8-hour or 10-hour shifts) compared to longer duration shifts (e.g., 12 hours) are more costly due, in part, to overtime pay (Bell et al., 2015 PMID-n/a; Amendola et al., 2011 PMID-n/a; Smith et al., 1998 PMID-9916818).

	The panel concluded that the costs associated with changing a shift scheduling system from predominantly longer to predominantly shorter duration shifts could initially incur increased costs for some systems. 

The panel also noted that costs savings may occur with shorter duration shifts due to potential reductions in fatigue-related injuries, errors, and other incidents or events that may result from fatigued workers (e.g., ambulance accidents). 

The panel recognized that costs could vary considerably from system to system.

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	What is the certainty of the evidence of resource requirements (costs)?
● Very low
○ Low
○ Moderate
○ High

○ No included studies
	Several studies suggest that shorter duration shifts (e.g., 8-hour or 10-hour shifts) compared to longer duration shifts (e.g., 12 hours) are more costly due, in part, to overtime pay (Bell et al., 2015 PMID-n/a; Amendola et al., 2011 PMID-n/a; Smith et al., 1998 PMID-9916818).
	The panel reported very low certainty in estimated costs and resource requirements associated with changing shifts schedules from predominantly longer to shorter shifts.

	COST EFFECTIVENESS
	Does the cost-effectiveness of the intervention favor the intervention or the comparison?
○ Favors the comparison
○ Probably favors the comparison
○ Does not favor either the intervention or the comparison
○ Probably favors the intervention
○ Favors the intervention

○ Varies
● No included studies

	No specific research referenced.

	The panel was uncertain if cost-effectiveness would favor the intervention (shorter shifts versus longer shifts), given the lack of research addressing this issue in EMS personnel. However, the panel concluded that poor performance on patient safety and personnel safety outcomes (linked to fatigue produced by longer duration shifts) can be costly for EMS systems.  

	EQUITY
	What would be the impact on health equity?
○ Reduced
○ Probably reduced
○ Probably no impact
○ Probably increased
○ Increased

○ Varies
● Don't know

	No specific research referenced.

	None

	ACCEPTABILITY
	Is the intervention acceptable to key stakeholders?
○ No
○ Probably no
○ Probably yes
○ Yes

● Varies
○ Don't know

	No specific research referenced.


	The panel acknowledged that many EMS personnel favor longer duration shifts for reasons of lifestyle and additional employment and income. The panel believed there is considerable variability in acceptance between stakeholders. 

	FEASIBILITY
	Is the intervention feasible to implement?
○ No
○ Probably no
● Probably yes
○ Yes

○ Varies
○ Don't know

	There is limited research in the populations of interest that addresses the direct and indirect costs associated with changing shifts schedules. Several studies suggest that shorter duration shifts compared to longer duration shifts are more costly due, in part, to overtime pay (Bell et al., 2015 PMID-n/a; Amendola et al., 2011 PMID-n/a; Smith et al., 1998 PMID-9916818). Other factors that may impact feasibility and implementation are not well described in the literature retained for this PICO.

	The panel believed that it might be feasible for some EMS systems to implement a scheduling change from longer to shorter duration shifts. However, implementation may be difficult for other EMS systems such as rural or very rural EMS operations.   




Summary of judgements
	
	JUDGEMENT
	IMPLICATIONS

	PROBLEM
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know
	

	DESIRABLE EFFECTS
	Trivial
	Small
	Moderate
	Large
	
	Varies
	Don't know
	

	UNDESIRABLE EFFECTS
	Large
	Moderate
	Small
	Trivial
	
	Varies
	Don't know
	

	CERTAINTY OF EVIDENCE
	Very low
	Low
	Moderate
	High
	
	
	No included studies
	

	VALUES
	Important uncertainty or variability
	Possibly important uncertainty or variability
	Probably no important uncertainty or variability
	No important uncertainty or variability
	
	
	
	

	BALANCE OF EFFECTS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	Don't know
	

	RESOURCES REQUIRED
	Large costs
	Moderate costs
	Negligible costs and savings
	Moderate savings
	Large savings
	Varies
	Don't know
	

	CERTAINTY OF EVIDENCE OF REQUIRED RESOURCES
	Very low
	Low
	Moderate
	High
	
	
	No included studies
	

	COST EFFECTIVENESS
	Favors the comparison
	Probably favors the comparison
	Does not favor either the intervention or the comparison
	Probably favors the intervention
	Favors the intervention
	Varies
	No included studies
	

	EQUITY
	Reduced
	Probably reduced
	Probably no impact
	Probably increased
	Increased
	Varies
	Don't know
	

	ACCEPTABILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know
	

	FEASIBILITY
	No
	Probably no
	Probably yes
	Yes
	
	Varies
	Don't know
	








[bookmark: _GoBack]Conclusions
Should shift-scheduling interventions (focused on shift duration less than 24 hours) vs. (shifts 24-hours or longer) be used to mitigate fatigue, mitigate fatigue-related risk, and/or to improve sleep?
	TYPE OF RECOMMENDATION
		Strong recommendation against the option
	Conditional recommendation against the option
	Conditional recommendation for either the option or the comparison
	Conditional recommendation for the option
	Strong recommendation for the option

	○ 
	○ 
	○ 
	● 
	○ 




	RECOMMENDATION
	We recommend that EMS personnel work shifts shorter than 24 hours in duration (weak recommendation in favor, very low certainty in evidence).


-The panel does not have a recommendation regarding 8-hour versus 12-hour shifts or other shift comparisons that are less than 24 hours.

	JUSTIFICATION
	The ratio of favorable versus unfavorable outcomes classified as critical or important was 16 to 1 in studies comparing shift durations <24 hours vs. shifts >=24 hours (see synthesis table and GRADE evidence profile table for this PICO). 

	SUBGROUP CONSIDERATIONS
	Findings from retained literature compared 8-hour versus 12-hour shifts are inconsistent for critical outcomes of patient and personnel safety. The panel judged that the evidence (n=38 studies) regarding 8-hour vs12-hour shifts was too heterogeneous and indirect to support a recommendation. The vast majority of this literature involved non-EMS shift workers.

	IMPLEMENTATION CONSIDERATIONS
	There is limited information and research involving EMS personnel that addresses implementation of a scheduling intervention or change from a predominantly longer duration shift schedule (i.e., >=24 hours) to a shorter duration shift schedule (i.e., <24 hours). The panel believes that implementation of shorter duration shifts may be feasible for some EMS systems while not so feasible for others. 

	MONITORING AND EVALUATION
	State offices of EMS should consider creating and maintaining a monitoring program to characterize shift-scheduling practices of licensed EMS agencies. 

	RESEARCH PRIORITIES
	Research priorities include, but are not limited to: 1) investigations to determine if critical and important outcomes (i.e., patient safety) differ in EMS systems that operate longer versus shorter duration shifts; 2) investigations of the costs and resource requirements for large, medium, and small EMS operations that move from longer to shorter duration shift schedules; and 3) investigations of the cost-effectiveness of a scheduling change from longer to shorter duration shifts. 
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