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	Question: Should fatigue/sleep health education and/or training vs. no education/training be provided to EMS personnel to mitigate fatigue, fatigue-related risks, and/or 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 et al., 2012, PMID-22023164; Weaver et al., 2015; PMID-26371071). Prior research suggests that education and training in sleep health, sleep hygiene, and/or fatigue management may mitigate fatigue, mitigate fatigue-related risks, and/or improves sleep (Sullivan et al., 2016; PMID-27692049).


	Option:
	Fatigue / sleep health education and/or training
	
	

	Comparison:
	No education/training
	
	

	Main outcomes:
	Patient Safety (as measured by self-reported errors, near misses, and self-assessed ability to deliver quality of health care); Personnel Safety (as measured by self-reported drowsy driving and motor vehicle crashes); Personnel Safety (as measured by motor vehicle crashes and injuries); Personnel Safety (as measured by individual perceptions of safety culture); Personnel Performance (as measured by reaction time on the psychomotor vigilance test during shift and post-shift during recovery); Personnel Performance (as measured by self-reported perception of performance affected by inadequate/poor sleep); Acute Fatigue (as measured by reaction time on the psychomotor vigilance test during shift and post-shift during recovery; physician intubation and ECG analysis); Acute Fatigue (multiple measures of sleepiness, alertness, and acute fatigue); Sleep and Sleep Quality (short term impact 4-8 weeks post intervention measured with the Pittsburgh Sleep Quality Index [PSQI]); Sleep Quality (longer term impact 24 weeks post intervention measured with the Pittsburgh Sleep Quality Index [PSQI]); Burnout/Stress (measured with a composite score of four items in one study); Burnout/Stress (measured with diverse self-reported survey tools); Indicators of Long-Term Health (use of diverse measures); Indicators of Long-Term Health (use of diverse self-reported measures of general health); Other Sleep Measures (e.g., sleep duration, sleep debt);
	
	

	Setting: 
	Prehospital and similar shift 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). Prior research suggests that education and training in sleep health, sleep hygiene, and/or fatigue management may mitigate fatigue, mitigate fatigue-related risks, and/or improves sleep (Sullivan et al., 2016; PMID-27692049).

	None


	Desirable Effects
	How substantial are the desirable anticipated effects?
○ Trivial
○ Small
● Moderate
○ Large

○ Varies
○ Don't know

	Desirable effects include improved reported sleep and sleep quality, improved alertness at work, and improved safety (Sullivan et al., 2016; PMID-27692049; Rosekind et al., 2006; PMID-17183922; Atlantis et al., 2006; PMID-17059294).

Unrecognized sleep disorders may be diagnosed as a result of participation in an intervention or program focused on education and training for sleep health and/or fatigue (e.g., Sullivan et al., 2016 PMID-27692049). Different stakeholders may perceive such diagnoses as desirable or undesirable. 

	None


	Undesirable Effects
	How substantial are the undesirable anticipated effects?
○ Large
○ Moderate
○ Small
● Trivial

○ Varies
○ Don't know

	
	None


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

○ No included studies

	The quality assessment for this PICO revealed that the research literature retained for this PICO suffers from serious to very serious risk of bias. Many studies utilized non-random or quasi-experimental study designs. Studies did not blind (conceal) the targeted outcome, and provided incomplete information about the study design and/or outcome(s) measured. See GRADE evidence profile table for additional information.
	None


	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

	EMS administrators and EMS personnel value the safety of patients and personnel (Cushman et al., 2010 PMID-20662679; Fairbanks et al., 2008 PMID-19086213).

	None

	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

	No research was identified with regard to the balance between desirable / undesirable effects.

	The panel concluded that offering education and/or training on sleep health and fatigue was favored over not offering education and/or training.


	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

	No research was identified with regard to resource requirements.

	The direct and indirect costs of a program or intervention focused on fatigue education and training are not readily known. Costs associated with particular interventions or programs will likely vary and depend on scale and scope of the program, duration, method of education / instruction, required maintenance, and other factors. 

	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

	No research was identified with regard to evidence on resource requirements (costs).

	The expert panel discussed potential costs associated with existing continuing education programs in the EMS setting. The resource needs and associated costs are likely to vary substantially among agencies and settings. One form of an eventual program may be limited in size, scope, and time commitment of the instructor and targeted audience (EMS personnel). Another form may require repeated exposure to sleep and/or fatigue related material and assessment. 

	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 research was identified with regard to evidence of cost-effectiveness.

	None

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

○ Varies
● Don't know

	No research was identified with regard to impact on health equity.

	None


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

○ Varies
○ Don't know

	No research was identified with regard to acceptability to key stakeholders.

	Some stakeholders in EMS administration may judge the costs associated with formal sleep health and/or fatigue education and/or training as high or prohibitive. Despite some concerns, the panel believed stakeholders would accept the intervention.

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

○ Varies
○ Don't know

	Previous research shows no standard approach to educate and/or train EMS personnel about sleep health and fatigue (Barger et al., 2016; PMID-27035103). Multiple methods may be needed.

	Insurance providers or other organizations could potentially offer programs at low or no costs, which would improve feasibility for EMS organizations with limited resources.






Summary of judgments

	
	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
	






Conclusions

Should fatigue / sleep health education and/or training vs. no education/training be used for paramedic fatigue? 
	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 receive education and training to mitigate fatigue and fatigue-related risks (weak recommendation in favor, low certainty in evidence).

	Justification
	The panel concluded that there was significant potential benefit and few potential risks to sleep health and/or fatigue education and/or training. Findings from the review of evidence support the intervention and the benefits were perceived to outweigh the harms and/or costs. 

	Subgroup considerations
	Administrators may envision targeted education and/or training to EMS personnel that report fatigue.

	Implementation considerations
	The available evidence reveals wide variability in length, focus, content, and delivery of education and training programs to mitigate fatigue and fatigue-related risks. There is no apparent standard or model program for EMS administrators. Considerations for program implementation include, but are not limited to: program focus, content, length, delivery method, costs and resource needs.

	Monitoring and evaluation
	A formal program of monitoring is recommended to determine impact on critical and important outcomes germane to decision making by EMS administration.

	Research priorities
	Research priorities include, but are not limited to: 1) investigation of varied components of sleep health and fatigue education and/or training programs on critical and important outcomes; 2) investigation of varied methods of program delivery and maintenance (e.g., online modules, in-person didactic, one-on-one, etc.); 3) investigation of the costs and resource needs for diverse EMS systems; and 4) investigation of program/intervention impact on individual EMS personnel awareness of sleep health, risks associated with sleep deprivation and fatigue, and willingness to adopt behaviors that promote better sleep health and reduced fatigue at work.
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