	Online Supplement Appendix D: Evidence to Decision Framework for PICO3 (PROSPERO 2016:CRD42016040101)


	Question: Should caffeine vs. no-caffeine be used for fatigue mitigation?

	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). 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). Prior research favors use of caffeine as a countermeasure for fatigue (Ker et al., 2014; PMID-20464765). EMS personnel have relatively easy access to single-serving beverages containing anywhere from 40 – 250 mg of caffeine. Caffeine may be an effective countermeasure to fatigue for EMS personnel.


	OPTION:
	Caffeine use as a fatigue countermeasure
	
	

	COMPARISON:
	No-caffeine use
	
	

	MAIN OUTCOMES:
	Personnel Performance (reaction time measure in milliseconds with the psychomotor vigilance test at the END of shifts); Personnel Performance (lapses using the psychomotor vigilance test at END of shifts); Personnel Performance (Other measures such as driver performance, cognitive tasks/tests, physical performance); Personnel Safety (measured with simulated driving tasks and simulated flight/flying); Patient Safety; Acute Fatigue [diverse measures across studies]; Sleep and Sleep Quality (sleep duration); Indicators of Long-Term Health; Personnel Performance (change in reaction time within condition [intervention/placebo] from start to end of shift); Personnel Performance (change in number of lapses within condition [intervention/placebo] from start to end of shift);
	
	

	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). 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). Prior research favors use of caffeine as a countermeasure to fatigue (Ker et al., 2014; PMID-20464765). EMS personnel have relatively easy access to single-serving beverages containing anywhere from 40 – 250 mg of caffeine. Caffeine may be an effective countermeasure to fatigue for EMS personnel.    

	Reports in the news media suggest ambulance accidents and other safety related events are related to sleep deprivation and fatigue amongst EMS personnel.


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

○ Varies
○ Don't know

	Desirable effects of caffeine use include improved alertness, reduced feelings of fatigue, and reduced sleepiness.

Undesirable effects include adverse effects from caffeine (e.g., cardiac dysrhythmias, anxiety, etc.,) (Trabulo et al., 2011; PMID-22714613; Seifert et al., 2013; PMID-23879181). Excess consumption of caffeine can result in adverse effects, such as nausea and jitteriness, cardiac arrhythmia, and prolonged sleep disruption (Shilo et al., 2002 PMID-14592218; Hindmarch et al., 2000 PMID-10823400; Addicott, 2014; PMID: 25089257; Seifert et al., 2013 PMID: 23879181; Ward et al., 2014 PMID: 25212551).  Most caffeine consumers regulate their consumption to avoid these negative effects. It is possible that EMS shift workers who caffeine while on a shift could have greater difficulty sleeping when they are no longer on their shift. Given that the elimination half-life of caffeine ranges from 8 – 29 hours, it is unlikely that caffeine use by EMS workers would have long-term adverse effects (Ali et al., 2015 PMID: 25700100).   

	


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

● Varies
○ Don't know

	
	The panel concluded that the undesirable effects were small, yet recognize that some EMS personnel may experience adverse effects from caffeine.

The panel noted the widespread practical experience with and utilization of caffeine, and its widely established safety profile.

	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.
	

	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 most stakeholders would agree on the importance of personnel safety. The panel recognized some uncertainty regarding the importance or significance of several measures for this PICO. For example, it is difficult to determine whether small changes in reaction time on the Psychomotor Vigilance Test translate to a clinically meaningful impact on patient or personnel safety.

	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

	Previous systematic reviews (i.e., Ker et al., 2014; PMID-20464765) favor the intervention.
	


	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 specific research referenced.

	Information on costs to EMS systems were provided by panel members with experience as EMS administrators. The panel concluded that costs may vary, but were likely minimal in most systems.


	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 specific research referenced.



	Information on costs to EMS systems were provided by panel members with experience as EMS administrators. The panel concluded that costs may vary, but were likely minimal in most systems.


	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.


	Information on cost-effectiveness was discussed by panel with no reference to specific research.


	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.


	The panel concluded that there was probably no impact on health equity.


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

● Varies
○ Don't know

	No specific research referenced.


	The panel recognized that some groups might have concerns about encouraging stimulants.

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

○ Varies
○ Don't know

	No specific research referenced.


	The intervention was considered feasible in discussions by the panel.





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 caffeine vs. no-caffeine be used for fatigue mitigation?
	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 workers have access to caffeine as a fatigue countermeasure (weak recommendation in favor, low certainty in evidence).

	JUSTIFICATION
	The assessment of certainty in effect (also referred to as quality of evidence) ranged from moderate to very low.

	SUBGROUP CONSIDERATIONS
	The recommendation takes into consideration individual differences and other health/safety recommendations and/or concerns.

	IMPLEMENTATION CONSIDERATIONS
	Making caffeine accessible incurs costs, but it is feasible and relatively inexpensive.  Additionally, the overwhelming majority of Americans consume caffeine daily, so this recommendation is likely in line with practices that EMS workers are already doing.

	MONITORING AND EVALUATION
	A formal program of monitoring may help determine utilization and impact of caffeine on safety, performance, and other important outcomes. 

	RESEARCH PRIORITIES
	Future research should explore dosing and timing of caffeine use by EMS personnel in order to maximize efficacy and safety of caffeine for the promotion of wakefulness and patient/personnel safety.
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