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	QUESTION: Are there reliable and valid instruments for measuring fatigue among Emergency Medical Services (EMS) personnel?

	PROBLEM:
	It is unclear if there are any reliable and valid survey instruments to assess the fatigue and status of 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). There is limited information regarding survey instruments that may useful to EMS administrators for assessment and monitoring of EMS personnel fatigue. Use of reliable and valid survey instruments may contribute to improved identification and mitigation of fatigue in the EMS setting. 


	OPTION:
	Use of fatigue and/or sleepiness survey instruments to assess fatigue status in EMS personnel or similar worker groups.
	
	

	COMPARISON:
	Comparison to a gold standard.
	
	

	MAIN OUTCOMES:
	Reliability (internal consistency and/or test-retest reliability) of situational sleepiness instruments (i.e., the KSS, SSS, and SSQ); Validity (criterion-related / predictive validity) of situational sleepiness instruments (i.e., the KSS, SSS, and SSQ); Indicators of sensitivity of situational sleepiness instruments (i.e., the KSS, SSS, and SSQ); Indicators of specificity of situational sleepiness instruments (i.e., the KSS, SSS, and SSQ); Reliability (internal consistency and/or test-retest reliability) of trait sleepiness instruments (i.e., the Epworth Sleepiness Scale); Validity (criterion-related / predictive validity) of trait sleepiness instruments (i.e., the Epworth Sleepiness Scale); Indicators of sensitivity of trait sleepiness instruments (i.e., the ESS); Indicators of specificity of trait sleepiness instruments (i.e., the ESS); Reliability (internal consistency and/or test-retest reliability) of instruments measuring fatigue in general, past month, past 7-days, chronic fatigue (i.e., OFER, SSI, FAS, MFI, PROMIS, CFQ); Validity (criterion-related / predictive validity) of instruments measuring fatigue in general, past month, past 7-days, chronic fatigue (i.e., OFER, SSI, FAS, MFI, PROMIS, CFQ); Indicators of sensitivity of instruments measuring fatigue in general, past month, past 7-days, chronic fatigue (i.e., OFER, SSI, FAS, MFI, PROMIS, CFQ); Indicators of specificity of instruments measuring fatigue in general, past month, past 7-days, chronic fatigue (i.e., OFER, SSI, FAS, MFI, PROMIS, CFQ); Reliability (internal consistency and/or test-retest reliability) of instruments measuring fatigue in real-time, during shift, past 24 hours, or at end of shift (i.e., BFI, SOFI, F-RSQ, and CSS); Validity (criterion-related / predictive validity) of instruments measuring fatigue in real-time, during shift, past 24 hours, or at end of shift (i.e., BFI, SOFI, F-RSQ, and CSS); Indicators of sensitivity of instruments measuring fatigue in real-time, during shift, past 24 hours, or at end of shift (i.e., BFI, SOFI, F-RSQ, and CSS); Indicators of specificity of instruments measuring fatigue in real-time, during shift, past 24 hours, or at end of shift (i.e., BFI, SOFI, F-RSQ, and CSS);
	
	

	SETTING:
	EMS and related work settings
	
	

	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). There is limited information regarding survey instruments that may be useful to EMS administrators for assessment and monitoring of EMS personnel fatigue. Use of reliable and valid survey instruments may contribute to improved identification and mitigation of fatigue in the EMS setting.

	The panel believes that assessment and monitoring of fatigue and/or sleepiness are priorities for the EMS industry.


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

● Varies
○ Don't know

	No specific research referenced.

	The panel discussed that use of a particular instrument would not solve all issues/problems related to fatigue. However, the panel agreed that whether an instrument does the job or not, there is merit in fatigue measurement and monitoring. Panel members voted for both “moderate” and “large” desirable anticipated effects. “Varies” was selected given the diversity in panel opinion.

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

○ Varies
○ Don't know

	
	The panel discussed concern for the accuracy of fatigue / sleepiness quantified by any particular tool. In particular, the panel discussed that some EMS personnel may abuse/misuse an assessment in one of two ways: 1) Some EMS personnel may report fatigue when not fatigued in order to leverage mitigation strategies that limit workload. 2) Some EMS personnel may report low levels of fatigue when in fact their fatigue level is high. Panel members with experience in other industries suggested EMS reach out to representatives to identify lessons learned germane to these concerns. In general, the panel believed that concerns pertaining to use of tools may be small, and the benefits of use outweigh non-use.

	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. Findings show low or very low certainty in evidence for selected outcomes (i.e., criterion-related validity, reliability, sensitivity, and specificity). Despite the limited evidence, there is considerable research involving non-shift worker groups that offers support for various fatigue and/or sleepiness survey instruments (e.g., the Karolinska Sleepiness Scale [KSS]; Akerstedt et al., 2014 PMID-24750198).
	The panel wishes to acknowledge findings from research (evidence) involving non-shift worker populations. While this research does not involve EMS or related shift worker groups, the panel believes these data offer support for use of fatigue and/or sleepiness instrument. In particular, panel members with expertise in sleep medicine identify the Karolinska Sleepiness Scale (KSS) as a widely used instrument with substantial evidence supporting various elements of reliability and validity. 

	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.

	No important uncertainty or variability in how much EMS administrators may view these metrics. Ease of use was not specifically addressed in the retained literature. The panel believed it important to identify/recognize indicators of reliability / validity as a means to provide EMS administrators a measure of confidence for specific fatigue or sleepiness survey instruments.

	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 specific research referenced.

	No answer (option) selected for this question. The panel discussed experience and published literature other than that retained for this PICO. Specifically, the panel discussed the considerable published evidence supporting use of KSS and Epworth Sleepiness Scale [ESS] (Akerstedt et al., 2014 PMID-24750198. The panel was reminded that there are no standard / most commonly used tool(s) to assess fatigue. The literature distinguishes between fatigue and sleepiness. Findings from this PICO literature search showed that the Chalder Fatigue Questionnaire (CFQ) was the most commonly used fatigue survey instrument for EMS and related shift worker groups. 

	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

	Some fatigue survey instruments may require payment for use (e.g., the Occupational Fatigue Exhaustion Recovery [OFER] scale) (Winwood et al., 2006 PMID-16607192).
	The panel discussed how the existing survey instruments are fairly simple to deploy via paper or embedded into an electronic tool (e.g., smartphone). Collecting fatigue and/or sleepiness data may come at a cost. In general, there are limited costs deploying / using the tools. The panel acknowledged uncertainty with respect to how many different survey instruments require payment for use.  

	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

	Some fatigue survey instruments may require payment for use (e.g., the Occupational Fatigue Exhaustion Recovery [OFER] scale) (Winwood et al., 2006 PMID-16607192).
	The panel acknowledged that some survey instruments may require payment (i.e., the OFER); however, it is unclear how many survey instruments require payment and if that payment is isolated to use for research purposes. Most of the survey instruments identified in this review (i.e., the KSS) may be used at no cost to the user.

	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 believed that given negligible costs of fatigue or sleepiness survey instruments, they might be leveraged to assist or aid in fatigue mitigation. 

	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.

	Not applicable.

	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 the possibility that some workers (or groups of workers) may not wish to report on their fatigue and/or sleepiness. In general, the panel believed that most EMS personnel would willingly answer questions about fatigue or sleepiness that informed a fatigue risk management program.

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

○ Varies
○ Don't know

	No specific research referenced.

	The panel members acknowledged the existence of numerous options/techniques for deploying different fatigue and/or sleepiness survey instruments (e.g., paper/pencil, smartphone, other). 



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
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	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 the use of fatigue/sleepiness survey instruments for measuring and monitoring fatigue in EMS personnel (strong recommendation, very low certainty in evidence). 

	JUSTIFICATION
	The panel perceived little downside with measurement and monitoring of fatigue and/or sleepiness. Findings from the evidence review provide introductory support for use of 14 different survey instruments. The panel believed the benefits of measurement and monitoring with these instruments outweigh the costs.  

	SUBGROUP CONSIDERATIONS
	The fatigue and/or sleepiness survey instrument identified vary in the number of items and in the time frame referenced (e.g., last month, last week, last shift). Administrators and managers of EMS personnel should consider respondent burden and the time frame of interest for fatigue and/or sleepiness measurement and monitoring (e.g., the most recent shift).

	IMPLEMENTATION CONSIDERATIONS
	There are numerous options for deploying the identified fatigue and/or sleepiness survey instruments. Some instruments may require payment prior to use. In general, the panel perceives the costs and burden associated with implementation as limited.

	MONITORING AND EVALUATION
	A formal program for monitoring and evaluating the performance of survey instruments may help EMS administrators and managers build familiarity and confidence in the utility of select instruments. Common measures of instrument utility and performance include: 1) measurement of reliability (internal consistency and test-retest reliability); and 2) validity (criterion-related validity, construct validity, convergent validity, discriminant validity, sensitivity and specificity, and responsiveness).

	RESEARCH PRIORITIES
	Research priorities include, and are not limited to: 1) tests of fatigue and sleepiness survey instruments should involve diverse samples of EMS personnel and incorporate instruments not identified in the evidence review; 2) investigations should report on multiple measures of reliability (e.g., internal consistency, test-retest reliability (or alternate forms reliability or long-range stability reliability); 3) investigations should test the construct validity of existing tools with diverse samples of EMS personnel; 4) investigations should explore the development of new survey instruments and report on the content validity; and 5) investigations should report on the sensitivity and specificity of survey instruments using multiple indirect measures of a reference standard (e.g., injuries, errors, adverse events, and performance outcomes).
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