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ABSTRACT

Background: Performance measures are a key component of
implementation, dissemination, and evaluation of evidence-
based guidelines (EBGs). We developed performance mea-
sures for Emergency Medical Services (EMS) stakeholders to
enable the implementation of guidelines for fatigue risk man-
agement in the EMS setting. Methods: Panelists associated
with the Fatigue in EMS Project, which was supported by the
National Highway Traffic Safety Administration (NHTSA),
used an iterative process to develop a draft set of perfor-
mance measures linked to 5 recommendations for fatigue
risk management in EMS. We used a cross-sectional sur-
vey design and the Content Validity Index (CVI) to quan-
tify agreement among panelists on the wording and content
of draft measures. An anonymous web-based tool was used
to solicit the panelists’ perceptions of clarity and relevance
of draft measures. Panelists rated the clarity and relevance
separately for each draft measure on a 4-point scale. CVI
scores �0.78 for clarity and relevance were specified a priori
to signify agreement and completion of measurement devel-
opment. Results: Panelists judged 5 performance measures
for fatigue risk management as clear and relevant. These
measures address use of fatigue and/or sleepiness survey
instruments, optimal duration of shifts, access to caffeine as a
fatigue countermeasure, use of napping during shift work,
and the delivery of education and training on fatigue risk
management for EMS personnel. Panelists complemented
performance measures with suggestions for implementation
by EMS agencies. Conclusions: Performance measures for
fatigue risk management in the EMS setting will facilitate
the implementation and evaluation of the EBG for Fatigue
in EMS. Key words: performance measure; fatigue; EMS;
evaluation; implementation; evidence-based guidelines

PREHOSPITAL EMERGENCY CARE 2018;22:102–109

BACKGROUND

This paper complements the article “Evidence-Based
Guidelines for Fatigue Risk Management in Emer-
gency Medical Services” (1). In the guidelines paper,
we outlined 5 recommendations for the mitigation of
fatigue in Emergency Medical Services (EMS) oper-
ations (summarized below). The recommendations
were constructed following a rigorous, evidence-based
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process based on the Grading of Recommendations,
Assessment, Development, and Evaluation (GRADE)
methodology (1–3). This process included evaluating
the best available science linked to multiple strategies
for fatigue mitigation in high-risk operations. The ori-
gins of this project are linked to an advisory issued by
the National EMS Advisory Council (NEMSAC) and to
increased concern for the safety of EMS clinicians, their
patients, and the public (4).

The National Prehospital Evidence-Based Guideline
Model recommends that development of evidence-
based guidelines (EBGs) be closely followed by imple-
mentation and evaluation of those guidelines (5). With-
out a plan to turn guidelines into actions and ensure
that they are being followed, EBGs will not reach their
full positive impact. Implementation and evaluation of
EBGs have represented a substantial challenge for EBG
developers and are a focus of recent investigation and
efforts to increase the use of guidelines in prehospital
care (6,7). Common barriers to the adoption of EBGs
include a lack of tools disseminated directly to the tar-
geted audience that can assist in guideline implementa-
tion (8). Evaluating whether guidelines are being exe-
cuted as recommended and whether they are having
their intended effect on outcomes is similarly challeng-
ing. Brown et al. assessed the implementation of an
EBG for prehospital pain management in a statewide
EMS system and found incomplete documentation of
pain scores as a barrier to assessing the true impact of
implementing the EBG (9). This example highlights the
importance of performance measures in any planned
evaluation process.

The Federal Interagency Committee on EMS, the
National EMS Advisory Council, and the National
Prehospital Evidence-Based Guidelines Strategy devel-
oped by the National Association of EMS Physicians,
identified additional emphasis on implementation and
evaluation as a priority in the advancement of prehos-
pital EBGs (10–12). Development of performance mea-
sures that complement EBGs has become a critical tool
to aid in these important steps. We seek to facilitate the
adoption of the Fatigue Risk Management Guidelines
in EMS (1) by developing performance measures tai-
lored to each evidence-based recommendation. We also
offer practical suggestions from the project’s expert
panel that may facilitate implementation of the guide-
lines across EMS systems.

METHODS

Two investigators (CMG and PDP) developed a draft
set of performance measures linked to 5 previously
developed recommendations for fatigue risk manage-
ment (1). Each of these recommendations was guided
by research questions framed in the Population, Inter-
vention, Comparison, Outcome (PICO) framework.
The draft measures were presented to the expert panel
for editing and refinement in preparation for rating

relevance and clarity. The panel completed several
rounds of edits, facilitated via conference calls and e-
mail, before they were asked to rate the relevance and
clarity of performance measure statements. We used a
cross-sectional survey study design to quantify agree-
ment among panel members on relevance and clarity.

Protocol

The University of Pittsburgh Institutional Review
Board approved our study protocol. After performance
measures were drafted and revised with input from
the expert panel, we used an anonymous, web-based
survey tool to solicit the panel members’ perceptions
of relevance and clarity separately for each draft per-
formance measure. The panel was presented the draft
performance measure statement for each recommen-
dation separately, as shown in Table 1. Immediately
below each draft performance measure statement, we
presented the panel with two questions that solicited
their perceptions of the content for each of the draft
performance measures. The question of relevance was
defined as addressing whether the statements were
connected/germane to: (a) “the findings of the system-
atic review for [the guideline recommendation];” (b) “the
balance between benefits and harms for [the guideline recom-
mendation];” and (c) “the values and preferences of the EMS
community of shift worker clinicians and administrators.”
Additionally, relevance addressed whether there were
(d) “any concerns for resource use (costs)” and whether the
statements (e) “are suitable in current form for purposes of
guiding the EMS community with regards to fatigue risk
management?” The panel rated their perception of rele-
vance for each draft performance measures statement
separately on a scale anchored from 1–4, with (1) the
statements are not relevant; (2) the statements need major
revisions to be relevant; (3) the statements need minor revi-
sions to be relevant; and (4) the statements are relevant.
The question of clarity was presented separately for
each draft performance measures statement as: “Are the
statements for [the performance measure] clear, intelligible,
appropriately worded, sharp, and easy to understand by a
diverse audience?” The panel recorded their perception
of clarity on a scale anchored from 1–4, with (1) the state-
ments are not clear; (2) the statements need major revisions
to be clear; (3) the statements needs minor revisions to be
clear; and (4) the statements are clear.

Analysis

We calculated separate scores for relevance and clarity
of each performance measure using procedures cor-
responding to the calculation for the Content Validity
Index (CVI) (13). The CVI score was quantified as the
total number of 3s and 4s (on a scale of 1–4) divided
by the total number of raters. The CVI scores for
relevance and clarity were not combined, averaged,
or otherwise collated. The score for relevance was
quantified separately from the score for clarity. We
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Table 1. Performance measures

Recommendation Performance Measures

1 – We recommend using fatigue/sleepiness
survey instruments to measure and monitor
fatigue in EMS personnel (strong
recommendation, very low certainty in evidence).

• Performance Measure: Demonstrated use of reliable/valid fatigue and/or sleepiness
survey instruments to measure and monitor fatigue in EMS personnel on at least a
quarterly basis.

◦ Goal: Assess fatigue/sleepiness of EMS personnel with reliable/valid survey
instrument(s) quarterly (4 out of 4 quarters annually).

◦ Numerator: Number of quarters in previous year when reliable/valid
fatigue/sleepiness survey instruments was used to assess fatigue/sleepiness.

◦ Denominator: Four quarters over same time period selected for numerator.
• Notes:

◦ Assessing fatigue/sleepiness for a random sample of scheduled shifts (rather than
all shifts) may reduce respondent burden and improve the rate of participation by
EMS personnel.

◦ Targeted assessments are recommended. Specifically, the assessment of
fatigue/sleepiness is recommended with reliable/valid survey instruments for
any shift schedule (pattern/structure) suspected of elevating the risk of fatigue,
such as extended duration shifts (e.g., �12 hours).

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

• Performance Measure: Percent of all shifts that are <24 hours in duration.
◦ Goal: 100% of shifts are <24 hours in duration.
◦ Numerator: Number of shifts that are <24 hours in duration.
◦ Denominator: Number of all shifts.

• Notes:
◦ Shifts performed contiguously should be counted as a single shift period with a total

duration (e.g., two 12-hour shifts performed contiguously by a single provider
should be counted as a 24-hour shift).

3 – We recommend that EMS workers have access
to caffeine as a fatigue countermeasure (weak
recommendation in favor, low certainty in effect).

• Performance Measure: Percent of all shifts where EMS personnel have access to caffeine.
◦ Goal: 100% of shifts with access to caffeine.
◦ Numerator: Number of shifts with access to caffeine.
◦ Denominator: Number of all shifts.

• Notes:
◦ Example of access to caffeine includes availability of caffeinated beverages for free

or for purchase while on duty within reasonable access to on-duty EMS personnel.
4 – We recommend that EMS personnel have the
opportunity to nap while on duty to mitigate
fatigue (weak recommendation in favor, very low
certainty in effect).

• Performance Measure: Percent of all shifts where EMS personnel are provided with
access to and permission to take a nap while on duty.

◦ Goal: EMS personnel are provided with access to and permission to take a nap while
on duty in 100% of extended shifts (e.g., > = 12 hours) and shifts taking
place overnight.

◦ Numerator: Number of extended shifts (e.g., �12 hours) or shifts taking
place overnight where EMS personnel are provided with access to and permission to
take a nap while on duty.

◦ Denominator: Number of all shifts �12 hours in duration or taking place overnight.
• Notes:

◦ We define a nap as a short period of sleep (duration is not specified).
◦ The EMS agency that permits EMS personnel the opportunity to nap on duty is best

demonstrated with a written policy.
◦ To ensure reasonable access to take a nap while on duty, there should be a scheduled

time to take a nap or an unrestricted opportunity to take a nap throughout the
shift, and an appropriate place to take an uninterrupted nap.

◦ Agencies may wish to consider the napping strategy regardless of shift duration and
include shifts <12 hours as part of the performance measure if personnel work
contiguous shifts and/or consecutive shifts with limited recovery between shifts
(including combinations of shifts involving different agencies).

5 – We recommend that EMS personnel receive
education and training to mitigate fatigue and
fatigue-related risks (weak recommendation in
favor, low certainty in evidence).

• Performance Measure: Percent of EMS personnel who have: 1) received education and
training to mitigate fatigue and fatigue-related risks during new employee
orientation/training; and 2) received education and training to mitigate fatigue and
fatigue-related risks within the previous 2 years.

◦ Goal(s): 1) 100% of EMS personnel have received fatigue education and training as
part of new employee orientation/training; and 2) 100% of EMS personnel
have received fatigue education and training within the previous 2 years.

◦ Numerator: Number of EMS personnel who have received fatigue education and
training 1) during new employee orientation/training, or 2) within the
previous 2 years.

◦ Denominator: All EMS personnel
• Notes:

◦ Functional memory, knowledge, and skill can decay rapidly after initial
education and training. Education and training every 2 years is recommended to
address decay in memory, knowledge, and skills in dealing with fatigue in
the workplace.

Shifts include: 1) scheduled and unscheduled work periods; 2) all work periods performed by EMS personnel, regardless of patient care responsibilities. Performance
Measures 1–4 should each be measured over a one-year period.
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used the standard CVI score benchmark of �0.78 (on
a 0 to 1 scale) separately for relevance and clarity as
our indicator of consensus on the content of draft
performance measures (13).

RESULTS

The panel reached agreement on all five measures of
performance (Table 1). The panel exceeded the 0.78 cut
point with only a single round of voting for each of
the five draft performance measures. The panel agreed
upon the following performance measures as indices
to evaluate the impact of adopting and implement-
ing the five recommendations for fatigue mitigation in
the EMS setting. Fulfillment of each of these evidence-
based recommendations should be reassessed on an
annual basis to better incorporate the recommenda-
tions into practice and ensure their ongoing use.
Recommendation 1: We recommend using
fatigue/sleepiness survey instruments to measure
and monitor fatigue in EMS personnel.
Performance Measure 1: Demonstrated use of reli-
able/valid fatigue and/or sleepiness survey instru-
ments to measure and monitor fatigue in EMS person-
nel on at least a quarterly basis.
Goal: Assess fatigue/sleepiness of EMS personnel with
reliable/valid survey instrument(s) at least quarterly.
Details on Use of Performance Measure: There
is insufficient evidence to recommend a specific
fatigue/sleepiness survey instrument. Using any of
the 14 survey instruments identified in the sys-
tematic review as reliable and/or valid is a priori
acceptable. Random sampling, as well as targeted
assessments, is recommended. Specifically, assess-
ment of fatigue/sleepiness is recommended with reli-
able/valid survey instruments for any shift sched-
ule (pattern/structure) suspected of elevating the
risk of fatigue, such as extended duration shifts
(e.g., �12 hours).
Recommendation 2: We recommend that EMS person-
nel work shifts shorter than 24 hours in duration.
Performance Measure 2: Percent of all shifts that
are <24 hours in duration.
Goal: 100% of all shifts are <24 hours in duration.
Details on Use of Performance Measure: Shifts per-
formed contiguously should be counted as a single
shift period with a total duration (e.g., two 12-hour
shifts performed contiguously by a single provider
should be counted as a 24-hour shift). Shifts include:
1) scheduled and unscheduled work periods; and 2) all
work periods performed by EMS personnel, regardless
of patient care responsibilities.
Recommendation 3: We recommend that EMS
personnel have access to caffeine as a fatigue
countermeasure.
Performance Measure 3: Percent of all shifts where
EMS personnel have access to caffeine.
Goal: 100% of shifts with access to caffeine.

Details on Use of Performance Measure: Example of
access to caffeine includes availability of caffeinated
beverages or gum for free or for purchase while on duty
within reasonable access to on-duty EMS personnel.
Recommendation 4: We recommend that EMS person-
nel have the opportunity to nap while on duty to miti-
gate fatigue.
Performance Measure 4: Percentage of all shifts where
EMS personnel are provided with access to and permis-
sion to take a nap while on duty.
Goal: EMS personnel are provided with access to and
permission to take a nap while on duty in 100% of
extended shifts (i.e., �12 hours) and shifts taking place
overnight.
Details on Use of Performance Measure: We define a
nap as a short period of sleep (duration is not speci-
fied). To ensure reasonable access to take a nap while
on duty, there should be a scheduled time to take a nap
or an unrestricted opportunity to take a nap through-
out the shift, and an appropriate place to take an unin-
terrupted nap. Agencies may wish to consider the nap-
ping strategy regardless of shift duration and include
shifts <12 hours as part of the performance measure if
personnel work contiguous shifts and/or consecutive
shifts with limited recovery between shifts (including
combinations of shifts involving different agencies).
Providing EMS personnel the opportunity to nap on
duty is best demonstrated with a written policy.
Recommendation 5: We recommend that EMS person-
nel receive education and training to mitigate fatigue
and fatigue-related risks.
Performance Measure 5: Percent of EMS personnel
who have: 1) received education and training to mit-
igate fatigue and fatigue-related risks during new
employee orientation/training; and 2) received educa-
tion and training to mitigate fatigue and fatigue-related
risks within the previous 2 years.
Goal: 1) 100% of EMS personnel have received fatigue
education and training as part of new employee ori-
entation/training; and 2) 100% of EMS personnel have
received fatigue education and training within the pre-
vious 2 years.
Details on Use of Performance Measure: Functional
memory, knowledge, and skills can decay rapidly after
initial education and training (14). Education and train-
ing every 2 years is recommended to address decay in
memory, knowledge, and skills in dealing with fatigue
recognition and mitigation in the workplace.

DISCUSSION

Guidance for Implementation of
Performance Measures

The panel produced five measures to evaluate the
impact of adopting and implementing evidence-based
strategies to mitigate fatigue in the EMS setting. Imple-
mentation of these measures may be met with unique
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challenges, which may be predicted and addressed as
discussed in the following sections.

Guidance on implementation of performance measure 1:
Demonstrated use of reliable/valid fatigue and/or sleepiness
survey instruments to measure and monitor fatigue in EMS
personnel on at least a quarterly basis. Administrators
of EMS operations should assess and monitor the
fatigue/sleepiness status of personnel. A list of 14
survey instruments that may be useful for fatigue and
sleepiness assessment and monitoring is published
separately (See Online Supplemental Material in a
separate publication) (15). The expert panel that devel-
oped this recommendation considered whether any
specific survey instrument should be recommended
for use. However, the systematic review leading to this
recommendation was not designed to identify which
survey instrument is best and different instruments
may be better for different operational EMS settings.
Therefore, EMS administrators should consider use of
any of the instruments identified as reliable and/or
valid. Assessing fatigue/sleepiness for a random sam-
ple of scheduled shifts (rather than all shifts) may
reduce respondent burden, improve participation by
EMS personnel, and improve the representativeness
of fatigue assessment findings. Targeted assessments
of extended duration shifts (e.g., �12 hours), shifts
occurring overnight, or shifts with limited inter-shift
recovery are recommended. Shifts with high unit hour
utilization, short inter-shift recovery, remote basing,
and system status management that preclude rest
periods should also be targeted.

Guidance on implementation of performance measure 2:
Percent of all shifts that are <24 hours in duration. Admin-
istrators of EMS operations should provide adequate
opportunity to rest, recover, and sleep between shifts.
Ideally, shift duration would be <24 hours. Shift sched-
ules should be designed with recovery periods greater
than 10 hours between shifts to give personnel their
best chance of obtaining the National Sleep Founda-
tion’s recommended 7–9 hours of sleep per 24 hours
(16–18). When assessing shift duration, unscheduled
contiguous work periods should be considered as a sin-
gle shift, and its total duration measured. The imple-
mentation procedure should also track both sched-
uled and unscheduled work periods to determine total
hours worked, whether intentional or unintentional.
The total hours worked should form the basis for this
performance measure.

Not all EMS systems will be able to implement shifts
of <24 hours duration and in some cases, shorter shifts
may not be an optimal strategy due to inherent dif-
ficulties with staffing and the need for continuity of
operations. EMS systems that utilize shifts �24 hours
in duration should implement other fatigue mitiga-
tion tools, including the other recommendations out-
lined in the Fatigue Risk Management Guidelines in

EMS (1). Additionally, a “time out” policy, whereby
EMS personnel identified as fatigued by self-report,
colleagues, or management are granted a reasonable
rest period, should be considered for all shifts and
especially for shifts of extended duration. Calling a
“time out” should be without punitive action or undue
pressure to continue in this circumstance, and use of
the policy should be monitored.

Guidance on implementation for performance measure
3: Percent of all shifts where EMS personnel have access
to caffeine. Administrators of EMS operations should
provide adequate access to caffeine. EMS agencies do
not need to provide caffeine-containing products for
free to meet this measure, but should at least ensure
EMS personnel can obtain caffeine (in the form of cof-
fee, tea, caffeinated sodas, or gum) while on duty if
they choose to use it. Attention should be paid to
obtaining or using caffeine during periods where alert-
ness may be affected most (e.g., during typical sleep
periods). Caffeine availability and use should be inte-
grated with education on fatigue risk management that
addresses the planned use of caffeine to achieve max-
imal on-duty benefit, while mitigating potential neg-
ative consequences on physiology and off-duty sleep.
Because of potential adverse physiological effects of
caffeine use (and/or withdrawal) in persons vulnera-
ble to such effects and personal beliefs regarding caf-
feine use, EMS agencies should not require the use
of caffeine, nor is mandatory caffeine consumption
necessary to meet the performance measure. The sys-
tematic review of literature on use of caffeine did
not identify an optimal dose or timing of caffeine;
consequently, we do not offer a recommendation on
these aspects of caffeine use. However, EMS person-
nel should be educated on both the potential bene-
fits and risks associated with excessive caffeine use as
part of a comprehensive fatigue education and training
program.

Guidance on implementation for performance measure 4:
Percent of all shifts where EMS personnel are provided
with access to and permission to take a nap while on duty.
Administrators of EMS operations should provide the
opportunity to nap during work hours. The optimal
duration of on-duty naps cannot be determined from
the available literature due to the heterogeneity of
methods and outcome measures in existing studies, as
well as differences in human physiology. Even a nap as
short as 10 minutes can reduce sleepiness and fatigue,
and improve cognitive performance (19). However, rest
breaks should only be considered nap opportunities if
there is a reasonable expectation that personnel will be
able to sleep. Rest periods that do not provide a reason-
able expectation of sleep have been described in prior
research as placebo or control conditions and do not
provide the outcome benefits of sleep-containing naps
(20, 21).
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Table 2. Checklist for the implementation of fatigue in EMS evidence-based guidelines
∗

PICO 1 – Diagnostic
1. Select use of a fatigue and/or sleepiness survey instrument (refer to Online Supplemental Material in a separate publication).

†

2. Distribute survey at least quarterly to EMS personnel across shifts.
a. Random or targeted sampling of EMS personnel is recommended, such as during extended duration (�12 hours) shifts, overnight

shifts, or during work periods of high task load.
b. Paper or electronic surveys.

3. Review results of completed surveys on at least a quarterly basis.
4. Develop a plan to address shifts that are associated with excess fatigue and/or sleepiness, and then repeat measures to determine if there

was a change.
PICO 2 – Scheduling

1. Determine the percent of all EMS personnel shifts that are:
a. <24 hours: N = ____ per month (____ %)
b. �24 hours: N = ____ per month (____ %)

2. If there are shifts that are �24 hours:
a. Evaluate ability to decrease the number of shifts that are �24 hours and decrease or eliminate if possible.
b. If unable to eliminate shifts that are �24 hours, ensure maximal use of all other fatigue mitigation recommendations provided in

this guideline
3. Consider implementation of a policy for EMS personnel to have the right to call “time out” and be granted a reasonable rest period if the

individual determines that he or she is unfit or unsafe to continue duty, without adverse personal action or undue pressure to continue in
this circumstance. Policy should include management monitoring use of the “time out” policy.

PICO 3 – Caffeine
1. Determine the number of shifts where EMS personnel have access to caffeine:

a. List all shifts (scheduled and unscheduled): N = ____
b. Identify during which shifts EMS personnel have access to caffeine: N = ____ (____ %)

2. If EMS personnel do not have access to caffeine for 100% of shifts, identify ways to increase the availability of caffeine on the remaining
shifts (e.g., availability of caffeinated beverages for free or for purchase while on duty).

3. Identifying the type, length, and location of shifts without access to caffeine can assist in identifying ways to increase the availability
of caffeine.

PICO 4 – Napping
1. Establish a policy that allows for napping by EMS personnel while on duty.

a. Policy should identify a scheduled time to take a nap by shift or an unrestricted opportunity to take a nap throughout a shift.
b. Policy should focus particularly on extended duration (�24 hours) or overnight shifts.
c. Policy may include all shifts, especially where EMS personnel may work contiguous shifts and/or consecutive shifts with limited

recovery between shifts (including combinations of shifts involving different agencies).
2. Establish access to a location where EMS personnel can have reasonable access to take a nap (defined as a period of sleep).
3. Consider and mitigate potential risks associated with sleep inertia (transient performance impairment immediately after awakening from

a nap).
a. Consider staggering naps among members of the same duty crew.
b. Consider use of caffeine to minimize the effects of sleep inertia.

PICO 5 – Education and Training
1. Establish an educational and training program on fatigue risk management to be delivered to all EMS personnel during new employee

orientation/training and every 2 years.
2. Develop a tracking mechanism for this training for all EMS personnel in the agency.
3. Audit the rate of delivery of this education:

a. New orientees in prior year (total): N = ____ New orientees that received fatigue education/training: N = ____ (____ %)
b. All EMS personnel: N = ____ All EMS personnel who received fatigue education/training in prior 2 years: N = ____ (____ %)

4. If either percentage is <100%, determine ways to improve completion of this training.

∗Fulfillment of each evidence-based recommendation should be reassessed on an annual basis to better incorporate the recommendations into practice and ensure
their ongoing use. †Patterson PD, Weaver MD, Fabio A, et al. Reliability and validity of survey instruments to measure work-related fatigue in the Emergency Medical
Services setting: A systematic review. Prehosp Emerg Care. 2018;22(S1):17–27.

The possibility of sleep inertia should also be consid-
ered when implementing the opportunity for naps (22,
23). EMS personnel may experience a period of reduced
alertness or impaired cognition when suddenly awak-
ening from a nap, such as when immediately respond-
ing in an ambulance or other apparatus. Education
of EMS personnel regarding this potential occurrence
should be considered as part of a comprehensive
fatigue risk management system. Caffeine may be used
to mitigate the psychomotor effects of sleep inertia (24,
25). Alternately, having EMS crew members who can
both serve as driver nap at separate times may help
mitigate the effects of sleep inertia after one takes a nap.

The available literature does not describe the optimal
location to take a nap. However, many studies describe
an area where an individual can lay horizontally and is
reasonably shielded from light, noise, and distractions
to achieve sleep (20, 26, 27). Accommodations are
expected to differ among EMS agencies. Administra-
tors will need to consider existing accommodations,
as well as the potential perception of administrators,
colleagues, and the lay public who could encounter
personnel who are attempting to nap.

Guidance on implementation for performance measure 5:
Percent of EMS personnel who have: 1) received education
and training to mitigate fatigue and fatigue-related risks
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during new employee orientation/training; and 2) received
education and training to mitigate fatigue and fatigue-
related risks within the previous 2 years. Administra-
tors of EMS operations should incorporate fatigue and
sleep health education and training as part of new
employee orientation and continuing education. Mul-
tiple educational programs that include sleep health,
fatigue, and general wellness education are summa-
rized in a separate publication (28). Currently, there
is no gold standard program and we anticipate the
scale, scope, depth, and breadth of programs will differ
based on an agency’s preferences and needs. EMS per-
sonnel should receive instruction inclusive of but not
limited to the use of fatigue/sleepiness survey instru-
ments, shift scheduling, nap opportunities, and caf-
feine use, as appropriate to the guidelines’ recommen-
dations that the EMS agency has adopted. Consider-
ing that functional memory, knowledge, and skill can
decay rapidly after initial education and training, we
recommend education and training occur every 2 years
(14), similar to training renewal in multiple medical
content areas (e.g., Advanced Cardiac Life Support
education and training). Fatigue or sleep health mod-
ules could be combined with existing orientation and
continuing educational programs to mitigate cost of
implementation.

IMPLEMENTATION CHECKLIST

Based on the guideline recommendations and perfor-
mance measures, we developed an implementation
checklist that EMS stakeholders can use to incorporate
the recommendations into their EMS system (Table 2).
This practical guide can help assess whether the EMS
system is already compliant with the individual recom-
mendations and guide additional steps to meet the core
elements of the guideline recommendations (1).

LIMITATIONS

The expert panel was comprised of a variety of EMS
and sleep science stakeholder representatives as rec-
ommended by the Institute of Medicine (29). Panel
members included EMS administrators and risk man-
agers, EMS clinicians, emergency medicine personnel,
sleep and fatigue scientists, and researchers. A differ-
ent panel may have created different performance mea-
sures based on their review of the evidence and devel-
opment or interpretation of the guidelines.

We measured agreement among panelist using the
CVI calculation, which is an established metric for
quantifying consensus on item content and wording
(13). We believe use of the CVI is superior to simple ver-
bal agreement or an alternative subjective approach to
evaluating group consensus. The CVI provides a quan-
titative summary of agreement. There may be differ-
ent methods for determining agreement among panel
members using quantitative or subjective measure-

ment approaches. Use of a different technique could
have led to different measures of performance.

Our approach to guideline development was
informed by the GRADE framework, which has
emerged as a standard for development of EBGs that
inform clinical practice and occupational health (3, 30).
We also used the Model Process for EBG development
and sought to address the key steps of implementa-
tion and evaluation (5). Other processes for guideline
development might yield different results.

CONCLUSIONS

Implementation and evaluation are critical compo-
nents of the Model Process for Prehospital EBGs. We
propose performance measures and offer a practical
guide for implementing and evaluating the fatigue risk
management guidelines in EMS.
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