
Dated 10-15-2018      Village: Johnson   Town: Topczewski, Chair 
        Kettner    Boucher 
        Werner    Wrasman  
             
       

Village of Mukwonago 
Town of Mukwonago 

PROTECTIVE SERVICES COMMITTEE MEETING 
FIRE AND AMBULANCE DEPARTMENT 

Notice of Meeting and Agenda 
Monday, October 15, 2018 

 
Time:  6:30 p.m. 
Place:  Mukwonago Village Hall, 440 River Crest Ct 
  
 
1. Call to Order 

 
2. Comments from the Public 
 
3. New Business 

Discussion and Possible Action on the Following Items 

 
A. Countywide Mutual Aid Agreement – Action Needed Town Only 
B. Deputy Chief-POC Promotion (Captain Unti)  
C. Report on 3488 Damage  
D. Referendum Committee  
E. Expenditures and Revenues Year to Date  

F. Fire and Ambulance Reports for September 2018 
 (This item is a report from Staff to Committee members.  No discussion or action shall take place 
 by Committee members unless otherwise listed below.) 

 
4. Adjournment 
 
It is possible that members of, and possibly a quorum of, members of other governmental bodies of the municipality may be in attendance at 
the above stated meeting to gather information. No action will be taken by any governmental body at the above stated meeting other than the 
governmental body specifically referred to above in this notice.   Please note that, upon reasonable notice, efforts will be made to accommodate 
the needs of individuals with disabilities through appropriate aids and services.  For additional information or to request this service, contact the 
Village Clerk’s Office, 440 River Crest Court, (262) 363-6420, Option 4 or the Town Clerk’s Office, W320S8315 Beulah Road, (262) 363-4555. 



   Village of Mukwonago   
 

 AGENDA ITEM REQUEST FORM 

Committee/Board: Village and Town Boards 
Topic: Waukesha County Municipal Mutual Aid Agreement 
From: Jeff Stien, Fire Chief 
Department: Fire Department 
Presenter: Jeff Stien 
Date of Committee Action 
(if required): 

08-13-18 

Date of Village Board 
Action (if required): 

08-15-18 

 
 

Information 
 
Subject: 
Waukesha County Municipal Mutual Aid Agreement 
Background Information/Rationale: 
Village signed agreement 09-20-2010 and Town has no agreement in place 
Key Issues for Consideration: 
This compact shall not supersede existing mutual aid agreements such as the law enforcement 
Suburban Mutual Assistance Response Team (SMART), the fire service Mutual Aid Box Alarm System 
(MABAS) agreements, or other inter-governmental mutual aid agreements. Assistance may be refused, 
and assistance which is being provided may be terminated at any time, within the sole discretion of the 
party receiving the request.  This agreement is specifically for municipal assistance for equipment and 
personnel. 
Fiscal Impact (If any): 
A. Labor force. Charges for labor force shall be in accordance with the assisting municipality’s standard 
practices. 
B. Equipment. Charges for equipment supplied by an assisting municipality shall be at the reasonable 
and customary rates for such equipment in Waukesha County. 
C. Transportation. The assisting municipality shall transport needed personnel and equipment by 
reasonable and customary means and shall charge reasonable and customary rates for such 
transportation. 
D. Meals, lodging, and other related expenses. Charges for meals, lodging, and other expenses related 
to the provision of aid pursuant to this Agreement shall be the reasonable and actual costs incurred by 
the assisting municipality.  
 
Regardless of the foregoing, there shall be no inter-municipal charges for the first 48 hours of 
assistance provided to a Participating Municipality requesting assistance under this compact on a per 
incident basis unless other agreements supersede this compact. It is the responsibility of the requesting 
municipality to specifically invoke this agreement when the request is made. Charges shall be assessed 
for any assistance provided beyond 48 hours per incident. 
Requested Action by Committee/Board: 
Recommend the Village and Town Board approve the recommendation to sign the Waukesha County 
Municipal Mutual Aid Agreement 
 
 

Attachments 

 Waukesha County Municipal Mutual Aid Agreement 
 Municipal Mutual Aid Agreement Cover 2013 
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 AGENDA ITEM REQUEST FORM 

 



Daniel P. Vrakas  William F. Stolte 
County Executive  Emergency Management 
  Coordinator 

Waukesha 
C O U N T Y 

OFFICE OF 
EMERGENCY MANAGEMENT 

 
 

 Waukesha County Emergency Management 
 1621 Woodburn Road 
 Waukesha, WI 53188 
 (262) 548-7580      FAX (262) 548-7313  

 

  

To: Municipal Partners 
From:  William F. Stolte, Coordinator 
 Waukesha County Emergency Management 
Date: August 6, 2013 
RE: Municipal Mutual Aid Agreement Follow-up 
 
During major emergencies and disasters, local resources may be rapidly exhausted or simply not 
available.  Yet local municipalities must continue to respond to and recover from such critical 
events.  As you will recall, back in 2007 collaborative efforts began bringing many Waukesha 
County communities together under a mutual aid agreement.  Currently 21 of the 37 municipal 
entities in Waukesha County signed the mutual aid agreement, agreeing to share critical 
resources amongst each other during and immediately following a disaster in order to help 
stricken communities protect lives, safety, property and to recover more quickly.   
 
A copy of the County-wide Mutual Aid Agreement for Waukesha County municipalities 
(hereinafter referred to as the Agreement) is attached for your review.  This effort began as a part 
of our County-wide National Incident Management System (NIMS) compliance activities.  
NIMS strongly recommends the use of pre-arranged mutual aid agreements to guide sharing of 
available resources to facilitate major emergency and disaster response and recovery efforts.  
This agreement, developed with the assistance of local municipal attorneys (especially the City 
of Waukesha) and the County Corporation Counsel provides that crucial link between 
communities to ensure a rapid and effective response to disaster situations.  Our thanks go out 
the municipal attorneys who took the time to carefully review and comment on the various draft 
versions of this document.  The wording in the document incorporated many of their ideas. 
 
The Agreement is not designed to replace existing contracts for normal activities, nor to interfere 
with implementation of other existing mutual aid agreements such as the Mutual Aid Box 
Alarms System (MABAS) for fire service or Suburban Mutual Aid Response Team (SMART) 
agreement for law enforcement.  The agreement does, however, provide a basis to mobilize other 
resources such as public works staff and equipment, building inspectors, engineering staff, or 
even clerical staff to help with disaster damage assessment, documentation, and debris removal.  
Communities adopting the agreement are not required to send a requested resource, retaining the 
right to decline or recall a previously dispatched resource should the need arise. 
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In most rapidly occurring disasters, the first 48 hour period following event onset represents a 
critical time period for life safety, incident stabilization and property preservation.  The final 
agreement language establishes a 48 hour no direct charge feature between communities.  Costs 
incurred beyond the initial 48 hours must be the assisting community’s reasonable and 
customary rates and reflect actual costs.  Following events involving identification of a 
responsible party, the municipality incurring initial response costs could submit those costs for 
reimbursement from the responsible party.  The agreement provides a mechanism for rapid 
deployment of available resources to the affected areas, while addressing critical issues such as 
worker’s compensation and liability issues in advance of an incident.  In compliance with NIMS, 
however, no resources are deployed without a specific request from an affected jurisdiction to a 
partner jurisdiction.   
 
Since your community did not sign the Agreement, we urge you to reconsider this important 
resource.  Please review the attached document again and request your local Head of Emergency 
Management Services, Chief Elected Official, and municipal Clerk to sign the last page.  Please 
provide a copy of the signed agreement to the Waukesha County Office of Emergency 
Management, as we will maintain records of which communities are participating in the 
agreement.  While participation is optional, national disaster history analysis clearly 
demonstrates that those communities with existing mutual aid agreements respond to and recover 
from disasters much more rapidly than those who do not.   
 
Thank you for your time and consideration of participating with the agreement.  Hopefully, the 
terms of the agreement will never need to be implemented in Waukesha County, but should the 
need arise, having the agreement in place will make Waukesha County and its municipalities 
better, safer, more responsive communities in which to live, work, and enjoy!  Should you have 
any questions, please feel free to contact my office. 
 
Sincerely, 
 
William F. Stolte, Coordinator 



Lorem ipsumContact the National Association of State EMS Officials
201 Park Washington Court, Falls Church, VA 22046
www.nasemso.org  |  info@nasemso.org
(703) 538-1799

Learn more about Fatigue in EMS: www.emsfatigue.org

Read the supplement in Prehospital Emergency Care: 
http://tandfonline.com/action/showAxaArticles?journalCode=ipec20 

5
EMS personnel should receive 

education and training to 
mitigate fatigue and 

fatigue-related risks. 5

4 EMS personnel should have 
the opportunity to nap while 

on duty to mitigate fatigue. 4

3 EMS workers should have 
access to caffeine as a 

fatigue countermeasure. 3

2 EMS personnel should work 
shifts shorter than 24 hours in 

duration.

1
Reliable and/or valid fatigue and 

sleepiness survey instruments 
should be used to measure and 

monitor fatigue in EMS 
personnel. 1

RECOMMENDATIONS
FOR MITIGATING FATIGUE

24

zz

FATIGUE IN EMS
WHAT IS FATIGUE?
Fatigue is...

a subjective, unpleasant symptom, which 
incorporates total body feelings ranging from 
tiredness to exhaustion creating an unrelenting 
overall condition which interferes with an individual's 
ability to function to their normal capacity.1

1: Ream E, Richardson A. Fatigue: a concept analysis. Int J Nurs Stud. 
1996;33(5):519-29.

THE FATIGUE IN EMS PROJECT
The overall goal of this project was to develop, test, and 
disseminate evidence-based guidelines for fatigue risk 
management tailored to the EMS setting. The project was 
comprised of three phases.
PHASE 1 aimed to evaluate the quality of evidence 
germane to use of caffeine, napping during shift work, 
shorter shift duration, and other strategies to mitigate 
fatigue. The primary outcome of PHASE 1 was a set of 
recommendations based on a review of the best available 
evidence and collated into a guideline for fatigue 
mitigation. Evidence-based guidelines are 

systematically developed statements designed to 
help administrators, practitioners, and patients make 
decisions about appropriate health care for specific 
circumstances.2

PHASE 2 aims to test one or more recommendations, and 
PHASE 3 aims to develop a freely available 
biomathematical model for EMS administrators to use 
while creating shift schedules.

2: Institute of Medicine. Clinical Practice Guidelines We Can Trust. March 
23, 2011. The National Academies of Sciences, Engineering, Medicine.

Learn more about Fatigue in EMS: www.emsfatigue.org

These recommendations were developed following a rigorous process known as the GRADE Methodology (Grading of 
Recommendations, Assessment, Development, and Evaluation).
Evidence from more than 38,000 pieces of literature was reviewed by more than two-dozen investigators. A summary of the evidence 
connected to seven research questions and six fatigue mitigation strategies was evaluated by a panel comprised of experts in sleep 
medicine, fatigue science, emergency medicine, prehospital emergency care, risk administration, and public safety.
Prior to formulating recommendations, the panel deliberated: 1) the quality of evidence; 2) the balance between benefits and harms 
for different strategies; 3) the values and preferences of EMS constituents; and 4) costs associated with different fatigue mitigation 
strategies.
The panel reached consensus on five recommendations.  These recommendations are supported by a review and synthesis of the best 
available evidence. EMS administrators that choose to create a fatigue risk management program of their own should consider one or 
more of these recommendations to guide decision making regarding specific fatigue mitigation strategies.

ABOUT
THESE RECOMMENDATIONS



5. 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 two years.
GOAL
(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 two years.

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

DENOMINATOR
All EMS personnel.

NOTES
• Functional memory, knowledge, and skill can decay rapidly after initial education and training. Education and training every two years is recommended to address decay in 

memory, knowledge, and skills in dealing with fatigue in the workplace.

4. 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 permit 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).

3. 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.

2. Percent of all shifts that are less than 24 hours in duration.
GOAL
100% of shifts are less than 24 hours in duration.

NUMERATOR
Number of shifts that are less than 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). 

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.

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 
were 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).

PERFORMANCE MEASURES
This handout includes an overview of the performance measures created by the panel of experts for 
EMS administrators. The intent of these performance measures is to aid EMS administrators with 
evaluation of impact and monitoring of progress following the adoption of one or more of 
the recommendations.
Performance measures 1-4 should each be measured over a one-year period.

Contact the National Association of State EMS Officials
201 Park Washington Court, Falls Church, VA 22046
www.nasemso.org  |  info@nasemso.org
(703) 538-1799

Learn more about Fatigue in EMS: www.emsfatigue.org

Read the supplement in Prehospital Emergency Care: 
http://tandfonline.com/action/showAxaArticles?journalCode=ipec20 

ABOUT
THESE MEASURES



Project	web	site:		www.emsfa2gue.org		

Project Overview 
January 11, 2018 



www.emsfatigue.org 

An Amazing Partnership to 
Improve Safety in EMS! 

•  National Highway Traffic Safety Administration (NHTSA) 
–  Office of Behavioral Safety Research 
–  Office of Emergency Medical Services 

•  National Association of State EMS Officials (NASEMSO) 
•  University of Pittsburgh (Pitt) 

–  P. Daniel Patterson, PhD, NRP, Principal Investigator 

•  Institutes for Behavior Resources, Inc. (IBR) 
 

Contract Number DTNH2215C00029 



www.emsfatigue.org 

Population of Interest 

EMS personnel or similar worker groups, 
defined as shift workers whose job activity 
requires multiple episodes of intense 
concentration and attention to detail per shift, 
with serious adverse consequences potentially 
resulting from a lapse in concentration. 

Do Not Circulate Without Permission of P.D. Patterson 
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November 2015 – November 2017 

The Fatigue in EMS Project 

PHASE	1	 PHASE	2	 PHASE	3	

Develop	Evidence-
Based	Guideline	(EBG)	

for	fa2gue	risk	
management	in	EMS	

Test	the	impact	of	one	
or	more	evidence-

based	
recommenda2ons	in	an	
experimental	study	

Develop	a	
biomathema2cal	model	
tailored	to	EMS	shiM	
scheduling	and	make	

freely	available	



www.emsfatigue.org 

EMS is setting the bar: There is no 
equivalent effort from any other 
high risk industry/occupation to 

improve worker fatigue. 



www.emsfatigue.org 

Phase 1 Methodology Paper  
Published Spring 2017  

Patterson et al., 2017 PMID-27858581 

Do Not Circulate Without Permission of P.D. Patterson 
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Ques%on	# Research	Ques%ons	That	Guided	Systema%c	Reviews 
1 Are	there	reliable	and	valid	instruments	for	measuring	fa2gue	among	EMS	

personnel?	
 

2 In	EMS	personnel,	do	shiM-scheduling	interven2ons	mi2gate	fa2gue,	mi2gate	
fa2gue-related	risks,	and/or	improve	sleep?	
 

3 In	EMS	personnel,	does	the	worker’s	use	of	fa2gue	countermeasures	mi2gate	
fa2gue,	mi2gate	fa2gue-related	risks,	and/or	improve	sleep?	
 

4 In	EMS	personnel,	does	the	use	of	sleep	or	rest	strategies	and/or	interven2ons	
mi2gate	fa2gue,	mi2gate	fa2gue-related	risks,	and/or	improve	sleep?	
 

5 In	EMS	personnel,	does	fa2gue	training	and	educa2on	mi2gate	fa2gue,	mi2gate	
fa2gue-related	risks,	and/or	improve	sleep?	
 

6 In	EMS	personnel,	does	implementa2on	of	model-based	fa2gue	risk	management	
mi2gate	fa2gue,	mi2gate	fa2gue-related	risks,	and/or	improve	sleep?	
 

7 In	EMS	personnel,	do	task	load	interven2ons	mi2gate	fa2gue,	mi2gate	fa2gue-
related	risks,	and/or	improve	sleep?	
 

Do Not Circulate Without Permission of P.D. Patterson 
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Phase 1 Methods 

Research	
Ques%on	

Literature	Screened	/	
Reviewed	

1	 1,257	
2	 21,670	
3	 1,401	
4	 4,656	
5	 3,817	
6	 2,777	
7	 3,394	

TOTAL	 38,972	

Do Not Circulate Without Permission of P.D. Patterson 
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Results of Phase 1 

Five recommendations 
1.  Recommend use of reliable/valid instruments  
2.  Recommend shifts <24-hours in duration 
3.  Recommend access to caffeine 
4.  Recommend allowing naps during shifts 
5.  Recommend education/training in sleep/fatigue 

15 total peer-reviewed papers 

Do Not Circulate Without Permission of P.D. Patterson 



www.emsfatigue.org 

 
Evidence Based Guidelines for Fatigue 

Risk Management in Emergency Medical 
Services:  

http://tandfonline.com/doi/full/
10.1080/10903127.2017.1376137 



www.emsfatigue.org 

 
ALL Fatigue Study Related Materials–  

AVAILABLE NOW!! 
http://tandfonline.com/action/

showAxaArticles?journalCode=ipec20 
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Adoption & Evaluation 
1.  Recommend use of reliable/valid instruments 
 
Goal: Assess fatigue/sleepiness of EMS personnel 
with reliable/valid survey instrument(s) quarterly (4 out 
of 4 quarters annually). 
 
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. 

See	Pa\erson	et	al.	at	
h\p://tandfonline.com/doi/full/10.1080/10903127.2017.1376134		



www.emsfatigue.org 

Adoption & Evaluation 

2.  Recommend shifts <24-hours in duration 
 
Goal: 100% of shifts are less than 24 hrs in duration. 

Performance Measure: Percent of all shifts that are 
less than 24 hrs in duration. 

See Patterson et al. at 
http://www.tandfonline.com/doi/full/10.1080/10903127.2017.1376135   
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Adoption & Evaluation 

3. Recommend access to caffeine 
 
Goal: 100% of shifts with access to caffeine. 

Performance Measure: Percent of all shifts where 
EMS personnel have access to caffeine. 

See Temple et al. at 
http://tandfonline.com/doi/full/10.1080/10903127.2017.1382624   
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Adoption & Evaluation 
4.  Recommend allowing naps during shifts 
 
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. 
 
Performance Measure: Percent of all shifts where EMS 
personnel are provided with access to and permission to 
take a nap on duty. 

See Martin-Gill et al. at 
http://tandfonline.com/doi/full/10.1080/10903127.2017.1376136   
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5.  Recommend education/training in sleep/fatigue 
 
Goal: 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 two 
years. 
 
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 two years. 

See Barger et al.at 
http://tandfonline.com/doi/full/10.1080/10903127.2017.1362087  

Adoption & Evaluation 
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Summary 

•  Five recommendations based on the best 
available evidence 

•  Tremendous flexibility with implementing 
recommendations 



www.emsfatigue.org Do Not Circulate Without Permission of P.D. Patterson 

November 2017 – December 2018* 

The Fatigue in EMS Project 

PHASE	1	 PHASE	2	 PHASE	3	

Develop	Evidence-
Based	Guideline	(EBG)	

for	fa2gue	risk	
management	in	EMS	

Test	the	impact	of	one	
or	more	evidence-

based	
recommenda2ons	in	an	
experimental	study	

Develop	a	
biomathema2cal	model	
tailored	to	EMS	shiM	
scheduling	and	make	

freely	available	
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Contract Timeline for Aim 1 and 2 

•  November ‘17 to May ‘18 develop and pilot 
test the intervention and recruit EMS 
agencies 

•  May ‘18 enroll EMS agencies and start 
data collection 

•  Nov/Dec ’18 complete data collection* 

Do Not Circulate Without Permission of P.D. Patterson 
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*Possible Impact Phase 2 
Deadline 

•  To avoid overburdening the public with 
federally sponsored data collections, the 
Paperwork Reduction Act (PRA) of 1995 
requires that U.S. federal government 
agencies obtain Office of Management 
and Budget (OMB) approval before 
requesting or collecting most types of 
information from the public. 

•  Study likely to be delayed beyond 2018. 



www.emsfatigue.org 

Study Population 

•  Recruit & enroll diverse EMS operations 
– All ground-based operations 
–  Include fire-based EMS operations 
– Moderate sized (minimum of 50-300 

employees) 
– Nationwide recruitment  
– Representation in all major Census regions 
– Goal enrollment n=30 total EMS operations 

Do Not Circulate Without Permission of P.D. Patterson 
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•  “Take 10 for Sleep Health” 
•  10 modules  
•  Online delivery method 
•  Each module no longer than 10-minutes  
•  Topics covered: Circadian rhythms, Sleep 

Health, Sleep Timing and Sleep Hygiene, 
Dangers of Fatigue, Strategic use of naps, 
Strategic use of caffeine, Strategic use of 
exercise, Negative effects of sleep deprivation, 
and more.  

Do Not Circulate Without Permission of P.D. Patterson 

Phase 2-The Proposed Intervention 
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Goals for the EBG Project overall:  
– Fewer EMS personnel that report fatigue while at 

work. 
– Fewer EMS personnel classified with poor sleep 

quality. 
– Fewer fatigue-related negative safety and 

performance outcomes (e.g., ambulance 
crashes). 

–  Increased number of EMS organizations that 
have formal fatigue risk management programs 
with strategies that are informed by the evidence. 

Do Not Circulate Without Permission of P.D. Patterson 

Our desired Longer Term Outcomes 
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Phase 3 – Fatigue Modeling Tool for EMS - 2019 
Similar Models Used Everyday in Aviation, Rail, Maritime, 

Trucking…. 

Source: Aviation: http://www.cos-mag.com/ohs-laws-regulations/34098-transport-canada-proposes-new-rules-on-flight-crew-fatigue/.  
Rail: http://calgaryherald.com/business/local-business/cp-rail-union-at-odds-over-worker-fatigue.  
Trucking: https://www.wsj.com/articles/independent-truckers-tell-court-e-logs-violate-constitutional-rights-1459444146  
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Expert	Panel	Name	 Area	of	Exper%se	 Ins%tu%on	

Hans	Van	Dongen,	PhD	 Sleep	Medicine	/	Fa2gue	 Washington	State	University	

John	Violan2,	PhD	 Fa2gue	Expert	 University	of	Buffalo	

Daniel	Buysse,	MD	 Sleep	Medicine	Physician	 University	of	Pi\sburgh	

Douglas	Kupas,	MD	 Emergency	Medicine	/	EMS	 Geisinger	Health	System	

Frank	Guye\e,	MD	 Emergency	Medicine	/	EMS	/	
Air-Medical	

University	of	Pi\sburgh	

Joe	Penner	 EMS	Administra2on	 Mecklenburg	County	EMS	

Ron	Thackery,	JD	 EMS	/	Risk	Administra2on	 AMR	

David	Becker,	MA,	EMT-P	 Fire	/	EMS	 Columbia	Southern	University	/	IAFC	

Bradley	Dean,	MA,	NRP	 Field	Provider	/	Clinician	 Rowan	County	EMS	

George	Lindbeck,	MD	 State	EMS	Medical	Director	 Virginia	State	Office	of	EMS	/	Univ.	of	
Virginia	

Dennis	Eisnach	 Consumer	Representa2ve	 None	/	Re2red	

The guideline development group should be multi-disciplinary and balanced, 
comprising a variety of methodological experts and clinicians, and 
populations expected to be affected by the guidelines. (IOM, 2011) 

Expert Panel 
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Research	/	Project	Team	
Name	 Ins%tu%on	

Daniel	Pa\erson,	PhD,	NRP	 University	of	Pi\sburgh,	Department	of	Emergency	Medicine	

J.	Steve	Higgins,	PhD	 NHTSA	

Anthony	Fabio,	PhD	 University	of	Pi\sburgh,	Graduate	School	of	Public	Health	

Eddy	Lang,	MDCM	 University	of	Calgary,	Emergency	Medicine	

Patricia	Weiss,	MLIS	 University	of	Pi\sburgh,	Health	Sciences	Library	

Laura	Barger,	PhD	 Harvard	Medical	School,	Division	of	Sleep	Medicine	

Ma\hew	D.	Weaver,	PhD	 Harvard	Medical	School,	Division	of	Sleep	Medicine	

Chris2an	Mar2n-Gill,	MD	 University	of	Pi\sburgh,	Department	of	Emergency	Medicine	

Michael	Runyon,	MD	 Carolinas	HealthCare	System,	Department	of	Emergency	Medicine	

Jon	Studnek,	PhD,	NRP	 Mecklenburg	EMS	

Allison	Infinger,	MSPH	 Mecklenburg	EMS	

Charity	Moore,	PhD	 University	of	Pi\sburgh	

Denisse	Sequeira,	BS	 University	of	Pi\sburgh,	Department	of	Emergency	Medicine	

David	Hostler,	PhD,	NRP	 University	of	Buffalo,	Department	of	Exercise	&	Nutri2on	Sciences	

Jennifer	Templin,	PhD	 University	of	Buffalo,	Department	of	Exercise	&	Nutri2on	Sciences	

Kathy	Robinson,	RN	 NASEMSO	
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Summary 
•  Evidence Based Guidelines for Fatigue Risk 

Management in Emergency Medical Services:  
http://tandfonline.com/doi/full/

10.1080/10903127.2017.1376137 
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Our society depends on 24/7 operations for every-
thing from transporting passengers and goods,
manufacturing products, to providing emergency
services. Around-the-clock operations require millions
of individuals to work non-traditional schedules that
shorten sleep opportunities and disrupt natural sleep
patterns (1). These shift workers are susceptible to
work-related fatigue and fatigue-related risks such
as injury, error, and poor performance (2). Unfortu-
nately, many employers of shift workers, including
Emergency Medical Services (EMS), lack guidance on
evidence-based strategies for managing fatigue in the
workplace (3). Recommendations and solutions for
fatigue management based on systematic reviews and
synthesis of the evidence are long overdue.

Fatigue and shift work are crosscutting safety risks
that are not unique to any one industry or occupation
(4–7). As a physiological issue, fatigue — the overwhelm-
ing feeling of tiredness and exhaustion—affects all types
of workers (8). The outcomes of fatigue-related events
are much greater in safety critical jobs where lives are
on the line. Safety critical jobs can include transport-
ing passengers, operating heavy machinery, providing
medical care, or doing a task that place the worker’s life
or the lives of others at risk.

Fatigue-related events are common (9). The National
Transportation Safety Board (NTSB) has investigated
thousands of accidents and identified fatigue as a con-
tributing factor in aviation, highway, marine, pipeline,
and rail operations. The NTSB has issued over 200
recommendations focused on mitigating fatigue in
high-risk industries with worker education, use of
medical screenings for sleep disorders, scheduling
practices, and other solutions (10). In 2011, the Federal
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Aviation Administration promulgated new flight and
rest requirements for commercial pilots that take into
consideration factors such as the time of day for their
first flight, the number of time zones they cross, and the
number of flight legs in a given day. In the last decade,
the Federal Motor Carrier Safety Administration
issued guidance to clinicians that perform employee
medical exams and directed them to screen commercial
vehicle drivers for sleep apnea and also identified how
drivers may return to work with effective treatment
(11). In addition, both the aviation and trucking indus-
tries have addressed risks by going beyond regulations
through fatigue risk management programs tailored
to operational demands. Not all industries have these
regulations but all organizations, especially those
with safety critical jobs, should address fatigue as a
component of a comprehensive safety management
system.

The need for fatigue risk management in the EMS set-
ting is compelling. Any industry with 24/7 operations
involving safety critical tasks will have contributing
factors that are numerous, complex, and undeniably
difficult to address. Previous research suggests that
large numbers of EMS personnel suffer from work-
related fatigue, sleep deprivation, inadequate recovery
between scheduled shifts, and fatigue-related risks
such as injury and error (12–14). Adoption of rec-
ommendations to manage fatigue, supported by the
evidence, and tailored to the EMS setting may lead to
significant improvements in safety and enhance the
health status of EMS personnel.

All employers should learn about fatigue in the
workplace, its costs, its causes and how fatigue can
lead to a higher rate of safety-related incidents. While
shiftwork and fatigue will never be eliminated in
the workplace, it can be managed (15). Science-based
fatigue risk management systems (FRMS) include poli-
cies, programs, and procedures to manage fatigue risk
in the workplace with the goal of a safer and healthier
workforce and community in which they live (16). An
effective FRMS will identify fatigue risk and include
effective countermeasures, such as a well-designed
shift schedule that can improve the wellbeing, produc-
tivity, health, and safety of workers (16). As part of a
FRMS, employers should be encouraged to provide
sleep health education and sleep disorder assessment
and treatment to improve employee well-being and
reduce operational risks. Fatigue can impact every
aspect of life including job and safety performance,
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family relationships and health (17). Incorporating
fatigue risk management into existing safety man-
agement systems is vital for preventing injuries and
fatalities and improving the well-being of employees or
workers.
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FATIGUE IN EMS RISK MANAGEMENT GUIDELINES GO LIVE!! 

 
January 11, 2018  (Falls Church, VA) Workplace fatigue is a common complaint among shift workers. 
Emergency Medical Services (EMS) personnel work shifts and deliver emergent health care to the acutely 
ill and injured on the roadside, in patients’ homes, and other environments. They must deliver this care 
while under significant time pressure and stress. Fatigue is a threat that is often overlooked by EMS 
leadership and personnel as “just part of the job.“ 
 
The number of fatigue-related safety incidences involving EMS personnel and their patients is on the rise. 
Recent research shows that more than half of emergency medical services (EMS) personnel report severe 
mental and physical fatigue while at work, poor sleep quality, and poor recovery between shifts. Half of 
EMS personnel obtain less than 6 hours of sleep per day. The industry has a fatigue problem, yet few have 
developed solutions informed by the evidence or best practice.  
 
The National Association of State EMS Officials (NASEMSO) has partnered with a team led by University 
of Pittsburgh School of Medicine scientists to develop new fatigue guidelines published early online in the 
journal Prehospital Emergency Care. The aim of the guidelines is to mitigate the effects of fatigue with 
recommendations based on a comprehensive evaluation of the best available evidence related to numerous 
fatigue mitigation strategies such as using caffeine and napping during shifts.   
 
"Evidence Based Guidelines for Fatigue Risk Management in Emergency Medical Services” are now 
available at http://tandfonline.com/doi/full/10.1080/10903127.2017.1376137 and all companion 
materials, including background information, systematic reviews, evidence tables, and expert commentaries 
can be freely accessed at  http://tandfonline.com/action/showAxaArticles?journalCode=ipec20.  
 
“Fatigue is widespread in EMS and is not isolated to one type of EMS operation or category of EMS 
clinician. The administrators of EMS organizations are tasked with creating shift schedules and mitigating 
threats to safety. Unfortunately, these administrators are not equipped to address fatigue in the workplace, 
in part because they have no guidance on how to manage fatigue in the workplace,” said Daniel Patterson, 
Ph.D., lead author, assistant professor of emergency medicine at the Pitt School of Medicine, and active 
paramedic clinician. “Operating an ambulance is dangerous and fatigue can threaten safe operation of the 
vehicle,” said Patterson. “Aside from driving, most of the work EMS clinicians do is patient care, and 
fatigue can have negative consequences for decision-making abilities and overall performance. The 
outcomes of fatigue can be devastating for EMS personnel and their patients.”  
 
Patterson and his team of two-dozen co-investigators and staff reviewed more than 38,000 pieces of 
literature, completed seven systematic literature reviews, including three meta-analyses. Investigators 
synthesized the quality of the evidence for a panel of experts, who used this information to create evidence-
based guidelines for fatigue risk management.  
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Page 2 

 
The guidelines consist of five recommendations: 

• Use of fatigue/sleepiness surveys to measure and monitor EMS personnel fatigue. 
• Limit EMS shifts to less than 24 hours in duration. 
• Provide EMS personnel access to caffeine to help stave off fatigue. 
• Allow EMS personnel the opportunity to nap while on duty. 
• Provide education and training in fatigue risk management to EMS personnel. 

Patterson and his team expect the guidelines to have a wide impact on improving practice and policies to 
alleviate EMS personnel fatigue, whether when driving an ambulance or caring for patients.  

Additional contributors to the study included: From the University of Pittsburgh, Christian Martin-Gill, 
MD, MPH, Anthony Fabio, PhD, MPH, Francis X. Guyette, MD MPH, Charity Moore, PhD, Daniel 
Buysse, MD, and Denisse Sequeira. From Harvard University, Laura Barger, PhD and Matthew Weaver, 
PhD. From the State University of New York at Buffalo, David Hostler, PhD, Jennifer Temple, PhD, and 
John Violanti, PhD. From Mecklenburg County EMS Agency, Jon Studnek, PhD, Allison Infinger, MSPH, 
and Josef Penner, MBA. From the University of Calgary Eddy Lang, MD. From Carolinas HealthCare 
System, Mike Runyon, MD. From the Institute for Behavior Resources, Inc., Francine James, PhD and 
Lauren Waggoner, PhD. From Washington State University, Hans Van Dongen, PhD. From Columbia 
Southern University, David Becker, MA. From Rowan County EMS Agency, NC, Bradley Dean, MA. 
From the National Highway Traffic Safety Administration, Stephen Higgins, PhD. From Geisinger Health 
System, Douglas Kupas, MD. From the University of Virginia, George Lindbeck, MD. From American 
Medical Response, Mr. Ron Thackery. From the National Association of State EMS Officials, Kathy 
Robinson and Dia Gainor.  

Work performed on this project was supported with funding from the U.S. Department of Transportation, 
National Highway Traffic Safety Administration to the National Association of State EMS Officials 
(NASEMSO): contract/grant number: DTNH2215C00029. The views contained in these materials are those 
of the authors and not necessarily those of the National Highway Traffic Safety Administration.  
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The	National	Association	of	State	EMS	Officials	is	a	leading	national	organization	for	EMS,	a	respected	
voice	for	national	EMS	policy	with	comprehensive	concern	and	commitment	for	the	development	of	
effective,	integrated,	and	community-based	EMS	programs.	Its	members	are	the	leaders	of	their	state	and	
territory	EMS	systems.	

	

 
 

 



















Current and Future Staffing Needs of Mukwonago FD and 

Opportunities/Challenges to Fund, Recruit and Retain.  

 

2016 and 2017 

 Staffed three POP positions during the day  

 Out of 13,140 POP hours available an average of 12,028.38 were filled= 91% 

 

2018 

 The third POP shift was frozen due to the negotiations with PHC 

 03-03-18 Able to add third POP shift to weekends utilizing 2-0800-1800hrs and 1- 0600-1800hrs 

 01-01-18 to 09-04-18 total POP hours available 6,312 and covered 3,521.50hrs= 56% 

 Recruits 2012-2017=91 15/year ave. 2018=7 

 Staff lost 2012-2017=86 14/year ave. 2018=14 

o FT FF position (4) 

o Terminated due to policy and attitude issues (3) 

o FT Job change/relocation (3) 

o Moved out of the area (1) 

o Lacking participation/time commitment (2) 

o Pregnancy and family (1) 

 

Opportunities: 

 Completing of station 1 expansion start Intern Program 

 Getting interest in the Cadet Program 

 Get more face to face at local business or recruiting materials displayed 

 Staffing Referendum 

 

Challenges: 

 POP pay rate 

o Currently- $11.50, 12.50, 15.50 and 16.50 CC 

o POC average staffing at nighttime 

 01-01-2018 7.23 personnel 

 09-01-2018 4.92 personnel 

o City of Lake Geneva- $18.48 for FFI/ Paramedic, 1200 calls a year 

o Elkhorn FD FFI/AEMT- $14.98 

 Chief Rod Smith looking to do increase to $18.00/hr starting 2019 looking to do 

Paramedic 

 Asking to do a staffing referendum in 2020 

 Lost 7 out of 7 of POP staffing so far this year 

o New Berlin FD FFI/Paramedic $15.40 and FFII/Paramedic $16.22 

 2019 will combine 6 POP positions to hire 3 FT staff due to unavailable POP pool 

and retention so they don’t leave to another FT position 

 2 in 2 out rule 



Full Terms & Conditions of access and use can be found at
http://tandfonline.com/action/journalInformation?journalCode=ipec20

Prehospital Emergency Care

ISSN: 1090-3127 (Print) 1545-0066 (Online) Journal homepage: http://tandfonline.com/loi/ipec20

Evidence-Based Guidelines for Fatigue Risk
Management in Emergency Medical Services

P. Daniel Patterson, J. Stephen Higgins, Hans P. A. Van Dongen, Daniel J.
Buysse, Ronald W. Thackery, Douglas F. Kupas, David S. Becker, Bradley
E. Dean, George H. Lindbeck, Francis X. Guyette, Josef H. Penner, John M.
Violanti, Eddy S. Lang & Christian Martin-Gill

To cite this article: P. Daniel Patterson, J. Stephen Higgins, Hans P. A. Van Dongen, Daniel J.
Buysse, Ronald W. Thackery, Douglas F. Kupas, David S. Becker, Bradley E. Dean, George H.
Lindbeck, Francis X. Guyette, Josef H. Penner, John M. Violanti, Eddy S. Lang & Christian Martin-
Gill (2018): Evidence-Based Guidelines for Fatigue Risk Management in Emergency Medical
Services, Prehospital Emergency Care, DOI: 10.1080/10903127.2017.1376137

To link to this article:  https://doi.org/10.1080/10903127.2017.1376137

View supplementary material Published online: 11 Jan 2018.

Submit your article to this journal Article views: 3914

View related articles View Crossmark data

http://tandfonline.com/action/journalInformation?journalCode=ipec20
http://tandfonline.com/loi/ipec20
http://tandfonline.com/action/showCitFormats?doi=10.1080/10903127.2017.1376137
https://doi.org/10.1080/10903127.2017.1376137
http://tandfonline.com/doi/suppl/10.1080/10903127.2017.1376137
http://tandfonline.com/doi/suppl/10.1080/10903127.2017.1376137
http://tandfonline.com/action/authorSubmission?journalCode=ipec20&show=instructions
http://tandfonline.com/action/authorSubmission?journalCode=ipec20&show=instructions
http://tandfonline.com/doi/mlt/10.1080/10903127.2017.1376137
http://tandfonline.com/doi/mlt/10.1080/10903127.2017.1376137
http://crossmark.crossref.org/dialog/?doi=10.1080/10903127.2017.1376137&domain=pdf&date_stamp=2018-01-11
http://crossmark.crossref.org/dialog/?doi=10.1080/10903127.2017.1376137&domain=pdf&date_stamp=2018-01-11


EVIDENCE-BASED GUIDELINES FOR FATIGUE RISK MANAGEMENT IN

EMERGENCY MEDICAL SERVICES

P. Daniel Patterson, PhD, NRP, J. Stephen Higgins, PhD, Hans P. A. Van Dongen, PhD,
Daniel J. Buysse, MD, Ronald W. Thackery, JD, Douglas F. Kupas, MD, David S. Becker, MA,
EMT-P, Bradley E. Dean, MA, NRP, George H. Lindbeck, MD, Francis X. Guyette, MD, MPH,

Josef H. Penner, MBA, John M. Violanti, PhD, Eddy S. Lang, MDCM, CCFP (EM),
Christian Martin-Gill, MD, MPH

Received July 14, 2017 from the Department of Emergency Medicine,
University of Pittsburgh, Pittsburgh, Pennsylvania (PDP, FXG,
CMG); National Highway Traffic Safety Administration, Washing-
ton, District of Columbia (JSH); Sleep and Performance Research
Center and Elson S. Floyd College of Medicine, Washington State
University, Spokane, Washington (HPAV); Department of Psychia-
try, University of Pittsburgh School of Medicine, Pittsburgh, Pennsyl-
vania (DJB); American Medical Response Inc., Greenwood Village,
Colorado (RWT); Department of Emergency Medicine, Geisinger
Health System, Danville, Pennsylvania (DFK); College of Safety &
Emergency Services, Columbia Southern University, Orange Beach,
Alabama (DSB); Rowan County Emergency Medical Services, Sal-
isbury, North Carolina (BED); University of Virginia School of
Medicine, Charlottesville, Virginia (GHL); Mecklenburg County
EMS, Charlotte, North Carolina (JHP); Department of Epidemiology
and Environmental Health, University at Buffalo – The State Univer-
sity of New York, Buffalo, New York (JMV); Department of Emer-
gency Medicine, Cumming School of Medicine, University of Cal-
gary, Calgary, Alberta, Canada (ESL). Revision received August 31,
2017; accepted for publication September 1, 2017.

Work performed on this manuscript was supported with funding
from the U.S. Department of Transportation, National Highway Traf-
fic Safety Administration to the National Association of State EMS
Officials (NASEMSO): contract/grant number: DTNH2215R00029.
The views contained in this article are those of the authors
and not necessarily those of the National Highway Traffic Safety
Administration.

All authors contributed to the conception of the design of this work.
All authors contributed to acquisition of study data. PDP led the
analysis, and all authors contributed to the interpretation of findings,
drafting of the manuscript, and providing critically important intel-
lectual content. All authors reviewed and approved the final version
and agree to be accountable for all aspects of the work.

Supplemental data for this article can be accessed on the publisher’s
website.

Address correspondence to P. Daniel Patterson, PhD, Univer-
sity of Pittsburgh, Emergency Medicine, 3600 Forbes Avenue,
Iroquois Bldg., Suite 400A, Pittsburgh, PA 15260, USA. E-mail:
pattersonpd@upmc.edu

Published with license by Taylor & Francis © 2018 P. Daniel Patter-
son, J. Stephen Higgins, Hans P. A. Van Dongen, Daniel J. Buysse,
Ronald W. Thackery, Douglas F. Kupas, David S. Becker, Bradley E.
Dean, George H. Lindbeck, Francis X. Guyette, Josef H. Penner, John
M. Violanti, Eddy S. Lang, and Christian Martin-Gill

doi: 10.1080/10903127.2017.1376137

ABSTRACT

Background: Administrators of Emergency Medical Ser-
vices (EMS) operations lack guidance on how to mitigate
workplace fatigue, which affects greater than half of all EMS
personnel. The primary objective of the Fatigue in EMS
Project was to create an evidence-based guideline for fatigue
risk management tailored to EMS operations. Methods:
Systematic searches were conducted from 1980 to Septem-
ber 2016 and guided by seven research questions framed
in the Population, Intervention, Comparison, Outcome
(PICO) framework. Teams of investigators applied inclusion
criteria, which included limiting the retained literature to
EMS personnel or similar shift worker groups. The expert
panel reviewed summaries of the evidence based on the
Grading of Recommendations, Assessment, Development
and Evaluation (GRADE) methodology. The panel evaluated
the quality of evidence for each PICO question separately,
considered the balance between benefits and harms, con-
sidered the values and preferences of the targeted popula-
tion, and evaluated the resource requirements/needs. The
GRADE Evidence-to-Decision (EtD) Framework was used
to prepare draft recommendations based on the evidence,
and the Content Validity Index (CVI) was used to quan-
tify the panel’s agreement on the relevance and clarity of
each recommendation. CVI scores for relevance and clar-
ity were measured separately on a 1–4 scale to indicate
consensus/agreement among panel members and conclu-
sion of recommendation development. Results: The EtD
framework was applied to all 7 PICO questions, and the
panel created 5 recommendations. PICO1: The panel recom-
mends using fatigue/sleepiness survey instruments to mea-
sure and monitor fatigue in EMS personnel. PICO2: The panel
recommends that EMS personnel work shifts shorter than
24 hours in duration. PICO3: The panel recommends that
EMS personnel have access to caffeine as a fatigue counter-
measure. PICO4: The panel recommends that, EMS person-
nel have the opportunity to nap while on duty to mitigate
fatigue. PICO5: The panel recommends that EMS person-
nel receive education and training to mitigate fatigue and
fatigue-related risks. The panel referenced insufficient evi-
dence as the reason for making no recommendation linked
to 2 PICO questions. Conclusions: Based on a review of the
evidence, the panel developed a guideline with 5 recom-
mendations for fatigue risk management in EMS operations.
Key words: recommendations; PICO framework; GRADE
methodology
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BACKGROUND

Mental and physical fatigue in the Emergency Med-
ical Services (EMS) workplace affect large numbers
of EMS personnel (1) and have been linked to EMS
personnel injury, patient care error, and adverse events
(2). EMS personnel work in shifts, which has been
shown in other shift worker groups to disrupt normal
patterns of sleep and circadian rhythms, and contribute
to fatigue (3). The problem of fatigued EMS personnel
is widespread and not isolated to one type of EMS oper-
ation or category of EMS clinician (2, 4, 5). Administra-
tors of EMS organizations are not sufficiently equipped
to address fatigue in the workplace, in part because of
the absence of guidelines for fatigue risk management
in the EMS setting.

Fatigue risk management can be seen as one crit-
ical component of safety management systems and
is defined as “a scientifically based, data-driven
addition or alternative to prescriptive work hour
limitations, which manages employee fatigue in a flex-
ible manner appropriate to the level of risk exposure
and nature of the operation” (6). Aviation, rail, nuclear
power and other high-risk industries have aimed to
directly address the dangers of fatigue by developing
and applying advanced processes for fatigue detection
and mitigation (7). Despite this progress, none of these
industries has developed guidelines for fatigue risk
management based on a systematic review of the best
available evidence.

Evidence Based Guidelines (EBGs) help to normal-
ize practice and policies, and to aid decision-making
based on a review of the best available evidence. EBGs
are widely supported by national EMS and other
medical organizations (8, 9). Guideline development
is a multi-step process that requires careful review
of the evidence and consideration of factors that can
affect adoption and implementation of recommenda-
tions. The National Model Process was created to aid
EBG developers with developing, implementing, and
evaluating Prehospital EBGs (10). This Model Process
encourages the use of a rigorous methodology such as
the Grading of Recommendations, Assessment, Devel-
opment and Evaluation (GRADE) framework to form
recommendations based on a careful review of the
evidence and other factors that may impact acceptance
of an intervention by the target population (11).

This paper describes guideline development for the
Fatigue in EMS project and reports the results of the
panel’s review of the evidence and recommendations.
This project was supported by the National Highway
Traffic Safety Administration (NHTSA) to address
gaps in guidance for fatigue risk management through
the Model Process and to aid the EMS industry with
recommendations tailored to EMS operations and per-
sonnel. The primary targeted audience for this work
includes individuals in positions of leadership, admin-
istration, and/or management of EMS personnel.

Table 1. Members of expert panel

Name Area of Expertise Institution

Hans P. A. Van
Dongen, PhD

Sleep and Fatigue
Science

Washington State
University

John M. Violanti, PhD Fatigue in Public
Safety

University at Buffalo

Daniel J. Buysse, MD Sleep Medicine University of
Pittsburgh

Douglas F. Kupas,
MD

Emergency Medicine
& EMS

Geisinger Health
System

Frank X. Guyette,
MD, MPH

Emergency Medicine
& EMS

University of
Pittsburgh

Josef H. Penner, MBA EMS Administration Mecklenburg County
NC EMS

Ronald W. Thackery,
JD

EMS Risk
Administration

American Medical
Response

David S. Becker, MA,
EMT-P

Fire / EMS Columbia Southern
University

Bradley E. Dean, MA,
NRP

Field Personnel /
Clinician

Rowan County NC
EMS

George H. Lindbeck,
MD

State EMS Medical
Direction

Virginia State Office
of EMS

Dennis Eisnach∗ Consumer
Representative

None / Retired

∗Mr. Eisnach discontinued participation on the panel February 2017 due to
illness.

These recommendations should also guide the deci-
sion making of individuals in the position of educating,
training, and influencing policies that impact the work
environment, health, and safety of EMS personnel.
Fatigue risk management is a shared responsibility
between the employer and employee (6, 12). Therefore,
these recommendations are also meant to inform EMS
personnel, and to guide their decision-making toward
actions that can mitigate fatigue in the workplace.

METHODS

Overview

The development of these guidelines followed rec-
ommendations of the 8-step Model Process for the
creation of prehospital EBGs. The primary aim was
to create EBGs for fatigue risk management that are
tailored to the EMS workplace (10). External Input
(Step 1) was solicited through public comment periods
during project-related meetings in April 2016, and
with an online solicitation for public comments on a
designated project website. Guideline Initiation and
Evidence Review (Step 2) was accomplished by form-
ing a panel of experts with knowledge of and expe-
rience in sleep medicine, fatigue science, emergency
medicine, EMS, risk management, administration,
and consumerism (Table 1). The panel’s configuration
satisfied the Institute of Medicine’s (IOM) recom-
mendation of diversity in experience, expertise, and
content knowledge (8). Panel member disclosures
appear in Online Supplement Appendix A (13).

The panel produced seven research questions framed
in the Population, Intervention, Comparison, and Out-
comes (PICO) format. The development of each
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research question is described elsewhere (13). Each
question informed the research team’s Evidence
Appraisal (Step 3), which included seven systematic
reviews and where possible, meta-analyses (14–20).
All systematic reviews were registered with PROS-
PERO (21), the international database of prospec-
tively registered systematic reviews (2016 registra-
tion numbers: CRD42016040097; CRD42016040099;
CRD42016040101; CRD42016040107; CRD42016040110;
CRD42016040112; CRD42016040114). Evidence pro-
file tables were created as prescribed by the GRADE
system (11). Guideline Development (Step 4) focused
on evaluation of the evidence, panel discussions of
the balance between benefits and harms, appraisal of
the values and preferences of the target population,
and deliberation regarding the resources needed to
implement each intervention contained within the
PICOs.

Steps 5–8 comprise translating recommendations
into model protocols or policies, dissemination, imple-
mentation, and evaluation/testing (10). This paper
does not address Steps 5–8. This paper provides a sum-
mary of recommendations and their development, so
they may be disseminated, incorporated into policy,
and field-tested. The panel supplemented recommen-
dation statements with the panel’s collective expert
opinion on interpretation of recommendations.

Protocol

The Institutional Review Board of the University of
Pittsburgh approved the protocol. In March and April
of 2017, the panel gathered for a face-to-face meeting
and a conference call/webinar to review the evidence
profiles for each PICO. The principal investigator
(PDP) and GRADE methodologist (ESL) led panel
members through an orderly review of GRADE evi-
dence profile tables for each research question. The
panel evaluated the quality of evidence, reflected on
the balance between benefits and harms of a particular
intervention, considered the values and preferences of
the targeted population, and evaluated the resource
requirements/needs associated with a particular inter-
vention. The discussions were documented with the
GRADE Evidence-to-Decision (EtD) Framework (22).
The EtD framework is a form developed by the GRADE
working group that guides panel members through
the process of evidence evaluation and consideration
of important information and questions (e.g., values
and preferences of targeted populations), and ensures
transparency in decision-making toward development
of recommendations (22).

Measures and Statistical Analyses

Following the evidence review, the Principal Investi-
gator and GRADE methodologist offered the panel a
draft recommendation for consideration and editing.

The panel was directed to debate the draft statement
and then rate the relevance and clarity separately of
draft recommendation statements. The question of rel-
evance was presented to panel members as follows:
“Is the statement connected/germane to [a] the findings of
the systematic reviews; [b] the balance between benefits and
harms; [c] the values and preferences of the EMS commu-
nity of shift worker clinicians and administrators; [d] any
concerns for resource use (costs); and [e] suitable in its
current form for purposes of guiding the EMS community
with regards to fatigue risk management?” The question of
clarity was presented as follows: “Is the statement clear,
intelligible, appropriately worded, sharp, and easy to under-
stand by a diverse audience?” Panel members scored rel-
evance and clarity on a 4-point ordinal scale: [1] = the
statement is not relevant/clear; [2] = the statement
needs major revisions to be relevant/clear; [3] = the
statement needs minor revisions to be relevant/clear;
and [4] = the statement is relevant/clear. The panel cal-
culated a total score for relevance and clarity separately
by following procedures for the Content Validity Index
(CVI) measure (23). The CVI is the proportion of scores
of 3 or 4 divided by the total number of individual scor-
ers (23). The draft recommendations were revised and
scoring procedure repeated until the total score for rel-
evance and total score for clarity were greater than or
equal to 0.78, a common benchmark for CVI measure-
ment (23). The panel prohibited modifications or edits
to the text or wording of recommendation statements
once the panel’s score exceeded the CVI benchmark.

RESULTS

Evidence-based recommendations are listed in the
following sections. The CVI score for each of the seven
recommendation statements was 1.0 (See Table 2).
The panel required only a single round of scoring on
relevance and clarity for each draft recommendation
statement before reaching the maximum possible
CVI score of 1.0. The completed EtD frameworks for
each PICO are available in the Online Supplement
Appendices B–H.

Recommendations by Expert Panel

Question 1: Are there reliable and valid instruments for
measuring fatigue among EMS personnel?

Recommendation 1: Recommend using fatigue/
sleepiness survey instruments to measure and monitor
fatigue in EMS personnel.

Strength of Recommendation: Strong
Quality of the Evidence: Low
Panel Remarks and Opinion: In total, the panel con-

sidered evidence from 34 experimental and observa-
tional studies, which was interpreted as supportive
of 14 different fatigue and sleepiness survey instru-
ments (14). The greatest limitation of current survey
instruments is that none has undergone comprehensive
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Table 2. Evidence-based recommendations for fatigue risk
management in EMS

PICO Recommendation statement
Relevance CVI

Clarity CVI
Total Rounds

of Voting

1 Recommend using
fatigue/sleepiness survey
instruments to measure and
monitor fatigue in EMS
personnel.

1.0 1

(strong recommendation, very
low certainty in evidence)

1.0

2 Recommend that EMS personnel
work shifts shorter than
24 hours in duration.

1.0 1

(weak recommendation in favor,
very low certainty in effect)

1.0

3 Recommend that EMS personnel
have access to caffeine as a
fatigue countermeasure.

1.0 1

(weak recommendation in favor,
low certainty in effect)

1.0

4 Recommend that EMS personnel
have the opportunity to nap
while on duty to mitigate
fatigue.

1.0 1

(weak recommendation in favor,
very low certainty in effect)

1.0

5 Recommend that EMS personnel
receive education and training
to mitigate fatigue and
fatigue-related risks.

1.0 1

(weak recommendation in favor,
low certainty in evidence)

1.0

6 No recommendation: The
confidence in effect estimates is
insufficient to make a
recommendation at this time.

— 1

(Reference to GRADE Handbook
6.1.4)

7 No recommendation: The
confidence in effect estimates is
insufficient to make a
recommendation at this time.

— 1

(Reference to GRADE Handbook
6.1.4)

testing of reliability and validity (common indicators of
an instrument’s utility) with EMS personnel and other
shift worker groups (14). Positive reliability and valid-
ity findings instill confidence, which is important when
choosing an instrument for diagnostic/assessment
purposes. Most studies reported internal consistency
reliability, which refers to the internal correlations
between items that are used to operationalize or define
a construct of interest (24). Other tests of reliability,
such as test–retest reliability, were not widely reported
(14). Validity testing (i.e., criterion-related validity, sen-
sitivity, and specificity) (25) are often more challenging
to assess than reliability. The absence of a gold stan-
dard and consensus objective technique for assessment
of occupational fatigue accounts for the lack of validity
testing (26–29). A gold standard is needed to facilitate
tests of sensitivity and specificity, which are two impor-
tant outcomes for this evidence review (13).

The evidence profile of the 34 included studies
reveals that the overall quality of evidence is low.
The panel considered research design, risk of bias,
and consistency of reported findings across studies;
indirectness of the populations studied; imprecision;
the potential for publication bias; and other considera-
tions that may impact the certainty of findings (i.e., the
evidence) (30). Many panel members raised concerns
about the accuracy of fatigue and sleepiness survey
instruments when used in EMS settings. The conse-
quences of fatigue instrument implementation are
difficult to predict. Inaccurate assessments could lead
personnel to report high levels of fatigue in order to
leverage fatigue mitigation policies that limit or elim-
inate work and invoke mandatory rest. Conversely,
personnel may report low levels of fatigue to avoid
lost opportunities for work or overtime.

Despite these concerns, the panel believes the ben-
efits of using fatigue and sleepiness survey instru-
ments outweigh both their limitations and the liabil-
ities of not using such instruments at all. The survey
instruments identified are easy to use, are supported
by considerable evidence of reliability in shift worker
populations, and show at least some evidence of valid-
ity (e.g., construct, content, and criterion-related with
indirect outcome measures) (14). Furthermore, reliabil-
ity and validity for many of the instruments reviewed
have been demonstrated in studies of non-shift worker
populations (26, 31).

Despite a judgment of low quality of evidence, the
panel concluded that these instruments consistently
measure fatigue in workers similar to EMS personnel
and could feasibly be implemented with limited effort
within the EMS environment. These survey instru-
ments are potentially useful tools to EMS administra-
tors for assessing the fatigue and sleepiness status of
EMS personnel. Their use in a fatigue risk manage-
ment program will do more good than harm. The panel
issues a strong recommendation for their use for the
specific purpose of assessing and monitoring fatigue
and sleepiness in the EMS setting.

While the panel recommends their use, the panel
suggests careful review and consideration of each
instrument. They vary in length, number of scales
(domains) measured, and time periods that are
assessed or referenced. Six of the reviewed survey
instruments solicit feelings of fatigue “in general,”
during the past month, or over the past 7 days (14).
Others solicit perceptions of sustained fatigue over
an unspecified timeframe. Four instruments assess
fatigue either at the time of administration, in the past
24 hours, or at the end of a shift (14). In operational
settings, the terms “fatigue” and “sleepiness” are often
used interchangeably (32). Three survey instruments
assess situational sleepiness (e.g., in real-time), while
one instrument (the Epworth Sleepiness Scale [ESS])
measures sleepiness from a trait-level perspective.
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Some instruments may require payment, licensing, or
special permissions issued by the developer prior to
use (33–35).

The panel considered the feasibility of distributing
survey instruments and the potential burden placed
on EMS personnel tasked with repeatedly report-
ing fatigue status. A random or targeted sample of
shifts (rather than all shifts) may provide the opti-
mal balance of utility and feasibility. Random sam-
pling rather than complete sampling is less burden-
some on respondents and may lead to improved rates
of participation. Higher participation will contribute to
a more representative picture of fatigue in the work-
force. The panel also recommends targeted assess-
ments of specific shifts such as extended duration
shifts (e.g., �12 hours), shifts that occur overnight, or
shifts that occur in close proximity (i.e., rapid returns),
including shifts worked across different agencies.
A detailed description of performance measurement
linked to this recommendation is published separately
(36).

Further development and testing of fatigue and
sleepiness survey instruments should be a priority for
future research. The panel recommends investigators
fully test the utility of fatigue and sleepiness survey
instruments with EMS personnel in the EMS opera-
tional environment. Investigators who seek to tailor
instruments to fit the EMS environment should adhere
to the common standards for development and testing
of survey instruments as outlined by Norbeck (37): [1]
clearly defining each construct measured; [2] reference
to the literature linked to the construct of interest; [3]
clear and transparent description of item-scale devel-
opment; [4] analysis of content validity with estab-
lished content validity measurement techniques (23,
38, 39); [5] tests of reliability (24); [6] tests of con-
struct validity; [7] clear description of target popula-
tion for the instrument’s intended use; [8] description
of sampled respondents; and [9] reporting of common
statistics (e.g., measures of central tendency and dis-
persion) for each item and construct measured (37).
Measurement development should also include use of
qualitative techniques such as focus groups and in-
depth interviews involving the targeted population in
order to solicit input on the constructs being mea-
sured and face validity of draft items. Whether using
one of the 14 instruments identified in this evidence
review or developing new instruments, it is essen-
tial that common indicators of reliability and valid-
ity be reported. These data will guide and help to
improve the future of fatigue/sleepiness assessment
of EMS personnel. See Online Supplement Appendix
B for a summary of our deliberations germane to this
recommendation.

Question 2: In EMS personnel, do shift-scheduling
interventions mitigate fatigue, mitigate fatigue-related
risks, and/or improve sleep?

Recommendation 2: Recommend that EMS person-
nel work shifts shorter than 24 hours in duration.

Strength of Recommendation: Weak
Quality of the Evidence: Very low
Panel Remarks and Opinion: The panel examined

the quality of evidence from 100 studies that com-
pared critical and important outcomes for different
durations of shift work (15). The panel documented
their discussion and decision-making in the EtD frame-
work appearing in Online Supplement Appendix C.
In total, the panel grouped 24 different shift duration
comparisons across 100 studies into three main com-
parisons: 1) shifts < 24 hours versus � 24 hours, 2)
8-hour versus 12-hour shifts, and 3) a composite of
other comparisons that present greater than two shift
durations (multiple comparisons) (15). Given the large
number of studies, the panel aggregated studies with
favorable findings on critical or important outcomes
and compared them to studies with unfavorable or
mixed/inconclusive findings.

Regarding the 15 studies that compared shifts
<24 hours to �24 hours in duration, the ratio of favor-
able findings on critical or important outcomes to unfa-
vorable findings strongly favored shifts <24 hours in
duration (15). Findings from nine studies were judged
favorable toward shifts <24 hours for at least one
outcome. Findings from one study were judged as
unfavorable toward the shorter duration shift for the
outcome of personnel performance. None of the stud-
ies reported unfavorable findings for shorter duration
shifts (<24 hours) on critical outcomes of patient and
personnel safety.

While the findings strongly favored shifts <24 hours
vs. �24 hours in duration, shorter shifts were not sim-
ilarly supported when comparing 8-hour versus 12-
hour shifts or a composite of other combinations of
shorter versus longer shifts (15). The panel determined
that the existing evidence is mixed with respect to the
8-hour versus 12-hour shift comparison. Similarly, the
panel identified no convincing pattern of evidence for
or against shifts of other durations.

The panel acknowledges an ongoing debate regard-
ing the safety and impact of longer versus shorter shifts
in the EMS workplace (40). The desirable anticipated
effects of EMS personnel working shifts shorter than
24 hours include reduced fatigue, improved alertness,
better sleep and sleep quality, better health and wellbe-
ing of personnel, and improved safety for patients and
personnel (41). Undesirable anticipated effects might
include potentially higher cost to the system (42, 43),
reduced access to care for patients, and increased risks
to personnel.

Numerous factors may impact the costs associ-
ated with shorter versus longer shift durations, and
these costs will vary system-to-system (e.g., size
of workforce, deployment model). Costs may be
greater with shorter versus longer shift durations (e.g.,



6 PREHOSPITAL EMERGENCY CARE 2018 EARLY ONLINE

predominantly 8-hour versus predominantly 12-hour
shift schedules) (42–44). These data mostly come from
studies of police departments, where shift schedules
and rotations are fairly consistent (e.g., 8-hour shifts,
3 shifts per 24-hour period, with set days of rotation)
and may be meaningful to a subset of EMS operations
with similar shift schedules. Longer shifts lead to
less frequent transitions of medical crews, which are
particularly important in EMS settings where medical
equipment needs to be signed out and/or checked at
the beginning of each shift, creating lead time before
being able to respond to medical incidents.

The panel recognized that many EMS personnel
favor longer duration shifts. Recovery between shifts
is potentially greater with longer duration of shifts
(45). Longer duration shifts may allow for additional
employment due to less time spent to travel and tran-
sition to and from work. This may be especially impor-
tant for EMS agencies with bases located in remote
locations (e.g., air medical providers or rural EMS
agencies), and longer shifts may influence the ability
to recruit individuals to work at these locations. Many
EMS personnel (>80% in some locations) report multi-
ple jobs (45, 46), and modifications in shift scheduling
may impact the feasibility of employment with multi-
ple organizations or recovery between shifts. To some
stakeholders, a reduction in the number of personnel
with multiple jobs would be viewed as a potentially
positive step for safety, health, and wellbeing. Others
may react differently. The panel accepts the validity of
such concerns, and the challenge of finding viable solu-
tions. However, such concerns and challenges should
be addressed within the context of consistent findings
from numerous empirical studies.

Some remote and low-volume EMS operations rely
on extended duration shifts due to limited resources
and personnel to staff ambulances. It may not be
practical, or cost-effective, and potentially not safe
to eliminate extended duration shifts in some EMS
operations. The decision to implement specific shift
durations should not be based solely on the evidence,
which the panel believes favors a recommendation of
shifts <24 hours in duration (refer to Online Supple-
ment Appendix C). However, the panel encourages
organizations to consider the evidence, the benefits
versus potential dangers of shifts �24-hours in their
systems and community, the values and preferences
of their EMS personnel, and the costs unique to their
EMS operation. If shifts �24 hours must be utilized to
ensure adequate staffing, other fatigue risk mitigation
strategies outlined in these guidelines should be imple-
mented to optimally balance safety, performance, and
retention of EMS personnel.

Future research should investigate: [1] if critical and
important outcomes (e.g., patient safety) differ in EMS
systems that operate longer versus shorter duration
shifts; [2] if the costs and resource requirements of
longer versus shorter duration shift schedules differ by

size of the EMS operation (e.g., small, medium, large
organizations); and [3] if it is cost-effective for EMS
operations to move from longer to shorter shifts.

Question 3: In EMS personnel, does the worker’s use
of fatigue countermeasures mitigate fatigue, mitigate
fatigue-related risks, and/or improve sleep?

Recommendation 3: Recommend that EMS person-
nel have access to caffeine as a fatigue countermeasure.

Strength of Recommendation: Weak
Quality of the Evidence: Low
Panel Remarks and Opinion: The evidence review

shows the positive effects of caffeine on psychomotor
vigilance, which is important for performance, and on
acute fatigue and sleepiness (16). However, the health
and safety risks associated with excess caffeine con-
sumption should also be addressed (47, 48). Excess caf-
feine may contribute to onset of, or difficulty manag-
ing, conditions such as anxiety and cardiac dysrhyth-
mias (47, 48). The safety profile of longer-term caffeine
consumption for mitigation of workplace fatigue is not
well known (49). Individuals will often self-regulate
consumption and caffeine is generally safe at low to
moderate doses (e.g., 250 mg/day) (49). Sleep may be
affected by caffeine and additional guidance on use in
the workplace is needed (50, 51).

Caffeine is readily available in many EMS settings,
but may not be considered proactively by EMS systems
as a tool to mitigate fatigue, particularly for shifts of
prolonged duration or taking place during overnight
periods. There is a minimal amount of information to
inform EMS administrators regarding the total costs
(e.g., annual) of providing access to caffeine in the
EMS setting. The costs of providing caffeinated bever-
ages might exceed thousands of dollars annually for
moderate to large EMS operations. Costs may differ
depending on the type of EMS deployment model.
For instance, EMS personnel deployed from fixed base
sites may have easier access to caffeine than person-
nel deployed dynamically in the ambulance. Person-
nel deployed in ambulances for the duration of their
shift may find access to caffeine challenging for a num-
ber of reasons (e.g., proximity to businesses that sell
caffeinated beverages). The panel recommends EMS
administrators provide access to caffeine regardless of
system deployment and whether it is provided directly
or not.

Consumption of caffeine for the purposes of miti-
gating work-related fatigue in the EMS environment
should be guided by education and training in a robust
fatigue risk management program that recognizes caf-
feine use as only one component of a comprehen-
sive fatigue management strategy. A formal program
is recommended for monitoring utilization, safety, and
the impact of caffeine on EMS personnel performance.
The panel also calls for future research to explore the
route, dosing, and timing of caffeine for diverse EMS
shift schedules and operations (Online Supplement
Appendix D).
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Question 4: In EMS personnel, does the use of sleep
or rest strategies and/or interventions mitigate fatigue,
fatigue-related risks, and/or improve sleep?

Recommendation 4: Recommend that EMS person-
nel have the opportunity to nap while on duty to miti-
gate fatigue.

Strength of Recommendation: Weak
Quality of the Evidence: Very low
Panel Remarks and Opinion: The panel reviewed

the evidence for shift workers napping while on
duty (17). The panel determined that current evi-
dence supports the use of naps while on duty as an
effective strategy to positively impact fatigue-related
outcomes. Naps improve alertness, reduce sleepiness,
and improve personnel performance (e.g., reaction
time).

While the available evidence supports napping, sev-
eral potential undesirable effects may occur. The most
important of these is sleep inertia, a period of reduced
alertness or impaired cognition immediately after wak-
ing (52, 53). Sleep inertia may inhibit EMS personnel
response times, especially from the time of notification
to the time when personnel are in the ambulance (appa-
ratus) and en route. Standards followed by many EMS
operations, such as the National Fire Protection Asso-
ciation’s (NFPA) Standard 1710 of one-minute turnout
time, may be impacted by personnel who engage in
napping.

The review of the evidence did not address the opti-
mal duration of the nap or the impact that nap dura-
tion has on sleep inertia (17). Naps ranging from 15
to 120 minutes during shift work have been associ-
ated with better performance and reduced levels of
acute fatigue/sleepiness (17). Some evidence indicates
that shorter duration naps (e.g., 10 minutes) lessen the
risk of sleep inertia, while providing some rest and/or
recovery (53). The use of naps as a fatigue counter-
measure will likely take different forms in different
EMS organizations. Some may decide to implement
short duration naps, whereas other organizations may
choose to utilize longer duration naps, or some combi-
nation of naps with deployment of additional person-
nel and resources as a possible temporary replacement
for personnel engaged in napping. The panel believed
that EMS organizations can develop innovative poli-
cies and protocols for napping, while at the same time
accounting for the possibility of sleep inertia. The ben-
efits of napping, as shown in the evidence review (17),
outweigh the risks.

The general public may perceive EMS personnel nap-
ping on duty as unacceptable. The panel concluded
that the benefits of improved alertness on duty, and
ultimately improved patient and personnel safety, are a
commonsense justification to this anticipated undesir-
able effect. Additionally, it is common knowledge that
many EMS personnel and other first responders work
long duration shifts requiring nighttime sleep when

not on a response. Policies and protocols that clearly
describe the appropriate use, structure, and benefits of
naps on duty may be useful toward educating the pub-
lic and reducing potential negative opinion.

Many EMS organizations have existing facilities that
enable napping. Some organizations may incur costs
to modify or construct facilities that allow an indi-
vidual to lie down and limit exposure to light and
noise, which are important characteristics of work-
place napping facilities (54, 55). The true costs associ-
ated with an intra-shift napping policy or program are
unclear. Operations that use dynamic deployment will
face unique challenges adopting and implementing a
policy of napping. A nap in the front cab of the ambu-
lance (apparatus) is likely better than no nap. Adminis-
trators may consider a requirement that personnel nap
only when in the passenger seat (securely belted) or
patient compartment (securely belted) to avoid the pos-
sible negative effects of sleep inertia on operating the
ambulance immediately upon waking and while not
fully alert.

None of the reviewed studies demonstrated an
impact on the critical outcome for this evidence review
(personnel safety). However, the expert panel con-
cluded that napping during shifts can be an effective
strategy to mitigate fatigue and fatigue-related risks,
especially in extended duration shifts (e.g., �12 hours)
and shifts during overnight periods. Napping during
shifts may be beneficial for EMS personnel who work
contiguous shifts (without breaks in between) or con-
secutive shifts with short rest periods (rapid returns),
within or between agencies. Napping may be a use-
ful tool to mitigate the effects of fatigue even in shifts
<12 hours in duration or on shifts occurring during
daylight hours. Permitting naps does not absolve EMS
personnel of the responsibility to present to work well
rested. The panel recommends that EMS agencies have
a broad policy that allows napping at all hours, and
that they work toward providing adequate nap facil-
ities whenever possible.

The panel recommends a formal program of mon-
itoring be established to determine utilization and
impact of intra-shift naps on important and critical
outcomes (Online Supplement Appendix E). Future
research should involve EMS personnel to determine
the optimal duration of an intra-shift nap, the optimal
timing of naps during shifts, what constitutes an ade-
quate location for a nap, and assesses the time interval
immediately post nap.

Question 5: In EMS personnel, does fatigue training
and education mitigate fatigue, fatigue-related risks,
and/or improve sleep?

Recommendation 5: Recommend that EMS person-
nel receive education and training to mitigate fatigue
and fatigue-related risks.

Strength of Recommendation: Weak
Quality of the Evidence: Low
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Panel Remarks and Opinion: The panel discovered
a variety of programs to deliver fatigue/sleep educa-
tion and training of shift workers, which use multi-
ple formats (e.g., lectures and workshops), durations
(e.g., one hour presentations and eight-week courses),
instructors (e.g., fatigue experts, teammates and peers),
and delivery methods (e.g., in person, online, or via
email) (18). Our evidence review of 18 studies showed a
favorable relationship between education and training
in fatigue (and sleep health) and important outcomes
of patient and personnel safety (18). A meta-analysis
of five studies showed improvements in shift worker
sleep quality four to eight weeks after fatigue educa-
tion and training (18).

Education and training in fatigue and sleep health
may have the anticipated and desirable effect of identi-
fying undiagnosed sleep disorders such as obstructive
sleep apnea (OSA) (56). Large numbers of EMS per-
sonnel are at risk of OSA and other sleep disorders
that contribute to fatigue and poor sleep quality
(1, 57). Being overweight or obese (a risk factor for
OSA) affects three-quarters of EMS personnel and
75% of EMS personnel fail to meet recommenda-
tions for physical activity (1, 58). The panel believes
that increased awareness of sleep disorders through
education and training will contribute to increased
awareness and subsequent diagnosis, ultimately
reducing fatigue in the EMS workplace.

Costs of workplace health and wellness programs
that address fatigue and sleep health are a concern.
Costs will likely vary, and the total cost burden for the
average EMS organization is unknown. Costs of gen-
eral worksite health, wellness, and fitness programs
range from 130 to 150 U.S. dollars per employee per
year (59, 60). Adding fatigue or sleep health modules
to an existing program may be cost-neutral or minimal
in real dollars for some EMS organizations. The panel
does not provide recommendations or suggestions for
the depth, breadth, or source of content for fatigue or
sleep health education. Multiple methods, and sources
of content, may be needed to educate and train EMS
personnel on these topics (61). Findings from the meta-
analysis of five diverse programs were favorable for
personnel sleep quality, regardless of which program
was analyzed in the pooled analysis (18). The panel
believes EMS organizations may choose to use a vari-
ety of sources for their content, develop education and
training tailored to their organization’s needs, and be
able to introduce fatigue and sleep health education
and training for minimal cost.

EMS personnel should receive fatigue education and
training during new employee orientation/training, as
well as every 2 years, in order to prevent decay in
knowledge (62–67), skills (62–67), and proficiency in
techniques that can help mitigate fatigue and fatigue-
related risks. Recommended retraining at least every
two years is consistent with existing recommenda-

tions for other required educational programs for
EMS providers, including cardiopulmonary resuscita-
tion and advanced cardiac life support. Education and
training in fatigue and sleep health should be a key
component of a comprehensive strategy to mitigate the
effects of fatigue related to EMS shift work. Research
priorities include investigating: [1] the content that has
a meaningful impact on outcomes; [2] the effectiveness
of diverse methods of educating and training person-
nel; [3] the costs of education and training; and [4] the
impact of education and training on the behavior(s) of
EMS personnel. See Online Supplement Appendix F
for a summary of our deliberations germane to this rec-
ommendation.

Question 6: In EMS personnel, does implementa-
tion of model-based fatigue risk management mitigate
fatigue, mitigate fatigue-related risks, and/or improve
sleep?

Recommendation 6: No recommendation: The con-
fidence in effect estimates is insufficient to make a
recommendation at this time (Reference to GRADE
Handbook 6.1.4).

Strength of Recommendation: Not applicable
Quality of the Evidence: Very low
Panel Remarks and Opinion: The evidence review

produced only one study that met criteria for inclu-
sion (19). Findings from this one study were favorable
for two important outcomes of interest. However, the
panel determined that the body of evidence evaluated
for this research question was insufficient for purposes
of making a recommendation. The panel recognizes
that biomathematical modeling is a novel approach for
determining the role of sleep and circadian rhythms in
relation to fatigue (68). A preponderance of the exist-
ing research reports on development and modification
of models to improve fatigue estimation (69–74). The
systematic review did not intend to examine this infor-
mation; instead the review sought to identify the evi-
dence that implementation of a biomathematical model
impacts outcomes like safety. The panel discovered a
minimal amount of evidence, yet the panel believes
these models will one day be an instrumental compo-
nent of fatigue risk mitigation for EMS organizations.
Their widespread use in aviation, rail, and other high-
risk industries suggests utility and promise for EMS
fatigue risk management (68).

While biomathematical fatigue models may reduce
fatigue and improve safety, undesirable effects may
include improper reliance on such models to estimate
individual “fitness for duty.” Licensing biomathemati-
cal models from suppliers or service providers entails
recognized, unpublished costs.

Priorities for future research in this area include
determining the unique sleep and circadian patterns
of EMS personnel, given that these data are key inputs
for biomathematical models. Next, use of models
calibrated with EMS inputs should be evaluated for
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impact on critical and important outcomes such as
patient and personnel safety. The panel documented
discussions and conclusions about this evidence
review in the EtD framework (see Online Supplement
Appendix G).

Question 7: In EMS personnel, do task load interven-
tions mitigate fatigue, mitigate fatigue-related risks,
and/or improve sleep?

Recommendation 7: No recommendation: The con-
fidence in effect estimates is insufficient to make a
recommendation at this time (Reference to GRADE
Handbook 6.1.4).

Strength of Recommendation: Not applicable
Quality of the Evidence: Very low
Panel Remarks and Opinion: The search produced

five prospective observational studies (20), with wide
variation in the description and definitions of task
load and workload. One study investigated the rela-
tionships between workload, fatigue, and personnel
performance. None of the evidence reviewed inves-
tigated the relationship between task load (or work-
load), fatigue, and personnel safety, patient safety, and
cost to the system. The panel concluded that evidence
quality was very low and determined that this body
of evidence was insufficient for purposes of making a
recommendation.

Task load and workload are of interest to many
administrators of shift workers. While modifying task
load or workload (e.g., reducing workload) may help
to reduce fatigue and fatigue-related risks (75), poten-
tially undesirable effects may also occur. A reduction in
patient volume (one possible measure of EMS task load
or workload) could contribute to loss of skill and pro-
ficiency with caring for acutely ill and injured patients
(76). This may contribute to error, especially when
dealing with patients that need time-sensitive inter-
vention (76). Reducing workload without appropriate
accommodations in staffing may increase response
times or decrease patient access to care. It may also
add cost to the system through decreased unit-hour
utilization, a common metric used in the EMS industry
to track workload.

Task load or workload interventions may take on
many different forms. Possibilities include [a] deploy-
ment of additional personnel and ambulances to cover
for others who may reach a threshold of workload;
and [b] limiting the number of transports or patient
encounters per crew per shift. Interventions of this
type would increase costs for the system. While the
panel believes these interventions are possible, it is
unclear how different stakeholders view these and
other similar options for modifying EMS crew task
load or workload.

If an EMS organization chooses to modify task load
or workload, the panel recommends a formal program
to monitor and evaluate the intervention. The panel
advocates the following research priorities: [1] iden-

tify common tasks in EMS that contribute to fatigue
and/or fatigue-related risks; [2] determine which tasks
contribute the least or most to fatigue; [3] investigate
the impact of a task load or workload intervention on
fatigue, safety, and other important/critical outcomes;
and [4] test the reliability and validity of measures
designed to quantify task load/workload specifically
for the EMS setting. The panel’s discussions and con-
clusions relevant to this evidence review are recorded
in the GRADE EtD framework (see Online Supplement
Appendix H).

DISCUSSION

Fatigue risk management is a shared responsibility
between EMS organizations and personnel (6, 77).
All EMS personnel have a responsibility to report
for duty well-rested, and EMS employers have a
responsibility to proactively identify fatigue (6), deter-
mine when fatigue is a threat, and mitigate fatigue
with strategies informed by evidence-based recom-
mendations. Successful implementation will require a
comprehensive strategy tailored to local needs, given
the diversity of EMS organizations and personnel.
Regardless of organization type or classification of per-
sonnel, EMS administrators should strive to fully inte-
grate fatigue risk management into daily operations
and make fatigue mitigation a core component of the
organization’s safety culture.

Implementing an effective fatigue risk management
program requires multiple strategies (multiple layers
of defense) (78). For example, one of the panel’s rec-
ommendations endorses shift durations <24 hours
in duration. Hours-of-service restrictions should be
a fundamental part of a comprehensive fatigue risk
management program, but they should not be the
program’s sole focus or feature. Limiting the hours-
of-service for shift workers was a common twentieth
century tactic for fatigue management in numerous
high-risk industries (79, 80). Modern approaches
combine hours-of-service policies with fatigue miti-
gation strategies (77–79). The panel believes that EMS
administrators jeopardize the success of fatigue risk
management if the sole focus is on hours-of-service.
Limiting work hours to <24 hours may be harmful
to some EMS personnel and their patients in rural,
frontier, or otherwise remote locations. In these loca-
tions, personnel may need to travel great distances for
many hours to and from work. The opportunity to rest
and recover may be extensive given limited workload
and low patient volume. In such settings, shorter shift
durations may elevate risk rather than reduce it, and
fatigue risk management programs focused primar-
ily on hours-of-service may be counterproductive.
Thus, the panel advised EMS administrators to imple-
ment a program that incorporates multiple strategies
supported by evidence.



10 PREHOSPITAL EMERGENCY CARE 2018 EARLY ONLINE

Administrators should communicate with personnel
to understand the potential impact of recommen-
dations on daily operations, personnel health, and
work-life balance. Such communication may reveal
informal strategies that are tightly aligned with recom-
mendations in these guidelines and that might easily
be transformed into formal strategies (81). A change in
shift duration, for example, might impact staffing and
frequency of crew substitutions and rotations. Person-
nel may reveal an informal process of shift swaps or
substitutions between personnel that could inform a
formal plan if shift duration becomes a focus for fatigue
risk management. Implementing a nap period during
shifts could similarly impact operations. In some loca-
tions, EMS administrators may consider staggering
naps between partners so that at least one crewmember
is alert to initiate driving toward a response. Personnel
may reveal an alternative approach that is equally
attentive to safety, yet more feasible. While implemen-
tation of other recommendations (e.g., providing access
to caffeine) potentially has less impact on daily EMS
operations, administrators should consider the impact
prior to implementation and engage personnel in the
development and tailoring of program components.

Administrators will face challenges and potential
barriers to implementation of recommendations that
can be overcome with awareness and planning. Altru-
ism, the belief in one’s own invulnerability to fatigue,
and poor organizational safety culture are some of the
many potential barriers or threats to successful fatigue
risk management in the EMS setting. Persons entering
the EMS occupation report sensation seeking, altruism,
and commitment to community (82, 83). Many of these
individuals may be willing to work extended work
periods, and administrators may be willing to approve
large amounts of overtime or extended work periods
when faced with deficits in personnel and coverage.
Some EMS personnel, as reason for choosing the EMS
occupation, may judge themselves as invulnerable to
fatigue and discount or reject common signs of fatigue
as nothing more than part of the job, a sign of weak-
ness, or not in keeping with the occupational identity
of an EMS professional (84). Other personnel may lack
a personal commitment to fatigue mitigation based on
a poor perception of their organization’s safety culture
and commitment to personnel safety (85). Many may
be unaware of the dangers associated with fatigue,
sleep deprivation, and shift work. Mistrust between
administrators and EMS personnel is a barrier to suc-
cessful implementation of fatigue risk management
and a safety culture (80). Faced with these and other
barriers or threats, EMS administrators should clearly
communicate their support for the evidence-based
recommendations adopted. Increasing the awareness
of fatigue as a threat should be a top priority, as limited
awareness of the problem and solutions supported by
evidence are commonly cited barriers to successful
implementation of evidence-based guidelines (86).

Sample protocols and policies are a means of improv-
ing the feasibility and timeliness of implementing
guidelines. The approaches to fatigue risk management
will differ across EMS organizations. The panel rec-
ommends administrators use a checklist to facilitate
the implementation of a successful and comprehen-
sive fatigue risk management program. An example
checklist appears as Table 2 in a separate publication
(36). Administrators should use this checklist in con-
cert with the performance measures and instructions
for incorporating performance measurement and eval-
uation described in a separate publication (36).

LIMITATIONS

The panel, which was formed based on the IOM’s rec-
ommendations for panel composition (8), included rep-
resentatives from a variety of disciplines (i.e., sleep
medicine, fatigue science, emergency medicine). A dif-
ferent panel with a different set of PICO questions may
have created recommendations unlike those produced
in this study.

The GRADE framework is an emerging standard
for development of EBGs that inform clinical practice
and occupational health (11, 87). The panel utilized the
Model Process for EBG development germane to the
prehospital environment, and adhered to the GRADE
framework for evaluating the certainty in evidence and
formulating recommendations (10, 11). Other method-
ological processes for guideline development exist and
could yield different evaluations of the evidence and
recommendations.

Similar efforts to produce EBGs report using a
“majority vote” to determine agreement on recom-
mendation statements (88). The panel felt it impor-
tant to objectively measure agreement of the panel
on the wording of recommendations. The panel
used the CVI and established CVI benchmarks to
quantify relevance and clarity, which the panel
feels improved the objectivity of the protocol and
findings (23).

CONCLUSIONS

Fatigue is an important issue that impacts all EMS per-
sonnel. The panel completed a rigorous process for
the creation of evidence-based guidelines for fatigue
risk management in the EMS setting. The panel rec-
ommends using fatigue and sleepiness survey instru-
ments for assessing and monitoring fatigue. The panel
recommends scheduling shifts <24 hours whenever
possible, providing access to caffeine throughout shifts,
incorporating on-duty naps, and providing education
and training in fatigue risk management. The evidence
on which the panel based these recommendations is
substantial, although generally of low quality. Imple-
mentation of these evidence-based recommendations
has the potential to improve multiple fatigue-related
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outcomes including patient and personnel safety, and
advancing the field of Emergency Medical Services.
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VOTE TUESDAY, NOVEMBER 7, 2017
Voters will be asked whether to approve an increase in the tax levy to maintain current paramedic services and 
hire two additional police officers to fulfill all of the department’s response and preventative responsibilities.

CITY OF SOUTH MILWAUKEE

2017 Public Safety Referendum

WHAT WILL IT MEAN IF A MAJORITY  
OF VOTERS VOTE “YES”?
If the referendum is approved, the City of South Milwaukee 
will be able to maintain paramedic services and add two 
police officers. The annual property tax would increase by 
$52 per year ($35 going toward paramedics and $17 going 
toward police) for every $100,000 of property value, starting 
with the bills issued in December 2017.  

WHAT DOES IT MEAN IF A 
MAJORITY VOTE “NO” AND 
THE REFERENDUM FAILS?
An already extremely challenging city budget 
will be made worse, as the City is faced with 
difficult decisions to address the growing 
budget gap and will likely have to make 
additional cuts to current services — potentially 
including public safety:

A reduction in paramedic staff 
could double or even quadruple 
emergency response times,  
which is directly related to  
patient outcomes.

The City would be unable to hire 
additional police officers to meet 
the growing community need.

Public Safety Referendum
$616,641 Per Year

(Increase of $52 per $100,000 of property value)

Property Value
Estimated Tax Increase

Per Year Per Month

$100,000 of property value $52.00 $4.33

$150,000 of property value $78.00 $6.50

$200,000 of property value $104.00 $8.66

www.smwi.org/2017-referendum 414.768.8051referendum@smwi.org 

WHY DO WE NEED A REFERENDUM NOW?

South Milwaukee must 
act now if is to maintain 

its critical fire, paramedic 
and police services 

that are at risk from a 
growing budget gap.

The challenge is that 
while the need and 

program costs continue 
to rise, current funding 
sources are stagnant 

or decreasing.

Because of state-imposed levy 
limits, South Milwaukee must 
ask approval from taxpayers 

through a referendum to 
increase the tax levy to 

fund these services.

As part of a community-
wide survey in the Spring 
of 2017, South Milwaukee 

residents voiced support for 
seeking additional funding 
to maintain these critical 

public safety services, with 
the majority supporting 
a referendum to raise 
the property tax levy.



The City’s paramedic service, which is provided by 
the fire department, has been a major asset for the 
community, enabling rapid-response for residents 
facing emergencies and medical issues. The City must 
take action this year to secure alternative funding 
that will preserve high-quality paramedic service.

Over the past 20 years, the South Milwaukee Police 
Department’s staffing level has decreased, despite 
a greater demand for officer time due to increases in 
crime and drug-related incidents including burglaries, 
thefts and heroin overdoses.

South Milwaukee is well below the local and national 
average for the number of officers based on population.

VOTE NOVEMBER 7
ABSENTEE VOTING: October 23–November 3  
(in person at City Hall)
Monday–Thursday 7:30 a.m.–4:00 p.m.
Friday 7:30 a.m.–5:00 p.m.

Deadline to request an absentee ballot  
by mail: November 2, 4:00 p.m.

Local Property Taxes

Milwaukee County Funding

Fees for Services  
(ex: ambulance transport)

Fund Balance

Budget Shortfall

www.smwi.org/2017-referendum 414.768.8051referendum@smwi.org 

VOTE

MAKE AN INFORMED  
DECISION AND LEARN MORE
REFERENDUM INFORMATION OPEN HOUSE
Thursday, October 12 (5–7 p.m. at City Hall) 
Monday, October 30 (5–7 p.m. at City Hall)

NUMBER OF OFFICERS PER 1,000 POPULATION

National Average  2.0

South Milwaukee has 
fewer officers per 
person than every 
other municipality in 
Milwaukee County, 
except one.

SOUTH MILWAUKEE  
PARAMEDIC/ALS REVENUE SOURCES

$1,800,000

$1,600,000

$1,400,000

$1,200,000

$1,000,000

$800,000

$600,000

$400,000

$200,000

202720182009

While city funding has stayed relatively consistent, 
county funding has declined and will continue to 
decrease, leading to a growing budget shortfall 
starting in 2018 that will double by 2027.

PARAMEDIC  
FUNDING CHALLENGE

POLICE SERVICES 
CHALLENGE

CITY OF SOUTH MILWAUKEE 2017 PUBLIC SAFETY REFERENDUM
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Current Period: September 2018

A
cAccount Descr

2018
Adopted

2018
YTD Budget

2018
YTD Amt

YTD
Balance

%YTD
Budget Fund

Fund 150 FIRE/AMBULANCE FUND

Cat 5140 ADMINISTRATIVE & GENERAL

E 150-5140-5110 Salaries & Wages $18,044.00 $18,044.00 $12,494.24 $5,549.76 69.24% 150

E 150-5140-5112 Social Security $1,383.00 $1,383.00 $969.89 $413.11 70.13% 150

E 150-5140-5152 Retirement $1,681.00 $1,681.00 $1,166.36 $514.64 69.38% 150

E 150-5140-5154 Health $3,970.00 $3,970.00 $3,241.94 $728.06 81.66% 150

E 150-5140-5159 Other Fringe Benefits $248.00 $248.00 $78.13 $169.87 31.50% 150

E 150-5140-5399 Other $0.00 $0.00 -$26.88 $26.88 0.00% 150

$25,326.00 $25,326.00 $17,923.68 $7,402.32 70.77%Cat 5140 ADMINISTRATIVE & GENERAL

Cat 5221 FIRE ADMINISTRATION

E 150-5221-5110 Salaries & Wages $432,534.00 $432,534.00 $304,961.44 $127,572.56 70.51% 150

E 150-5221-5111 Overtime $52,695.00 $52,695.00 $23,471.63 $29,223.37 44.54% 150

E 150-5221-5112 Social Security $36,462.00 $36,462.00 $24,219.19 $12,242.81 66.42% 150

E 150-5221-5152 Retirement $52,611.00 $52,611.00 $36,789.25 $15,821.75 69.93% 150

E 150-5221-5154 Health $123,079.00 $123,079.00 $70,702.14 $52,376.86 57.44% 150

E 150-5221-5159 Other Fringe Benefits $4,000.00 $4,000.00 $318.76 $3,681.24 7.97% 150

E 150-5221-5219 Professional Services $32,000.00 $32,000.00 $22,294.93 $9,705.07 69.67% 150

E 150-5221-5221 Water-Sewer $2,200.00 $2,200.00 $1,514.70 $685.30 68.85% 150

E 150-5221-5222 Electric $17,000.00 $17,000.00 $14,336.11 $2,663.89 84.33% 150

E 150-5221-5225 Telephone $8,500.00 $8,500.00 $10,309.35 -$1,809.35 121.29% 150

E 150-5221-5226 Insurance Premiums $44,000.00 $44,000.00 $35,896.85 $8,103.15 81.58% 150

E 150-5221-5311 Supplies $6,000.00 $6,000.00 $3,130.88 $2,869.12 52.18% 150

E 150-5221-5313 Fire Prevention Materials $2,750.00 $2,750.00 $1,483.41 $1,266.59 53.94% 150

E 150-5221-5324 Membership Dues $2,000.00 $2,000.00 $551.00 $1,449.00 27.55% 150

E 150-5221-5335 Training & Travel $7,000.00 $7,000.00 $632.85 $6,367.15 9.04% 150

E 150-5221-5346 Clothing Allowance $3,500.00 $3,500.00 $1,309.01 $2,190.99 37.40% 150

E 150-5221-5395 Repairs & Maintenance $500.00 $500.00 $3.58 $496.42 0.72% 150

E 150-5221-5399 Other $0.00 $0.00 $483.21 -$483.21 0.00% 150

$826,831.00 $826,831.00 $552,408.29 $274,422.71 66.81%Cat 5221 FIRE ADMINISTRATION

Cat 5222 FIRE SUPPRESSION

E 150-5222-5110 Salaries & Wages $15,000.00 $15,000.00 $9,549.75 $5,450.25 63.67% 150

E 150-5222-5112 Social Security $1,148.00 $1,148.00 $730.47 $417.53 63.63% 150

E 150-5222-5152 Retirement $600.00 $600.00 $491.05 $108.95 81.84% 150

E 150-5222-5311 Supplies $5,000.00 $5,000.00 $5,556.77 -$556.77 111.14% 150

E 150-5222-5346 Clothing Allowance $3,000.00 $3,000.00 $100.00 $2,900.00 3.33% 150
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E 150-5222-5351 Motor Fuel & Oil $6,000.00 $6,000.00 $9,700.42 -$3,700.42 161.67% 150

E 150-5222-5395 Repairs & Maintenance $35,000.00 $35,000.00 $17,533.13 $17,466.87 50.09% 150

$65,748.00 $65,748.00 $43,661.59 $22,086.41 66.41%Cat 5222 FIRE SUPPRESSION

Cat 5223 FIRE TRAINING

E 150-5223-5110 Salaries & Wages $36,500.00 $36,500.00 $18,419.74 $18,080.26 50.47% 150

E 150-5223-5112 Social Security $2,700.00 $2,700.00 $1,409.03 $1,290.97 52.19% 150

E 150-5223-5152 Retirement $1,800.00 $1,800.00 $912.48 $887.52 50.69% 150

E 150-5223-5311 Supplies $1,000.00 $1,000.00 $1,179.35 -$179.35 117.94% 150

E 150-5223-5335 Training & Travel $2,000.00 $2,000.00 $418.56 $1,581.44 20.93% 150

$44,000.00 $44,000.00 $22,339.16 $21,660.84 50.77%Cat 5223 FIRE TRAINING

Cat 5231 AMBULANCE

E 150-5231-5110 Salaries & Wages $153,680.00 $153,680.00 $129,965.16 $23,714.84 84.57% 150

E 150-5231-5111 Overtime $0.00 $0.00 $55.86 -$55.86 0.00% 150

E 150-5231-5112 Social Security $17,000.00 $17,000.00 $9,943.50 $7,056.50 58.49% 150

E 150-5231-5152 Retirement $8,000.00 $8,000.00 $3,954.27 $4,045.73 49.43% 150

E 150-5231-5154 Health $1,000.00 $1,000.00 $466.68 $533.32 46.67% 150

E 150-5231-5159 Other Fringe Benefits $0.00 $0.00 $22.14 -$22.14 0.00% 150

E 150-5231-5219 Professional Services $67,500.00 $67,500.00 $53,692.32 $13,807.68 79.54% 150

E 150-5231-5311 Supplies $45,000.00 $45,000.00 $36,409.87 $8,590.13 80.91% 150

E 150-5231-5315 Postage $500.00 $500.00 $394.53 $105.47 78.91% 150

E 150-5231-5351 Motor Fuel & Oil $12,000.00 $12,000.00 $6,742.91 $5,257.09 56.19% 150

E 150-5231-5395 Repairs & Maintenance $15,000.00 $15,000.00 $8,472.09 $6,527.91 56.48% 150

$319,680.00 $319,680.00 $250,119.33 $69,560.67 78.24%Cat 5231 AMBULANCE

Cat 5232 AMBULANCE TRAINING

E 150-5232-5110 Salaries & Wages $17,000.00 $17,000.00 $7,589.67 $9,410.33 44.65% 150

E 150-5232-5112 Social Security $1,301.00 $1,301.00 $580.79 $720.21 44.64% 150

E 150-5232-5152 Retirement $708.00 $708.00 $312.59 $395.41 44.15% 150

E 150-5232-5311 Supplies $1,000.00 $1,000.00 $35.43 $964.57 3.54% 150

E 150-5232-5324 Membership Dues $500.00 $500.00 $0.00 $500.00 0.00% 150

E 150-5232-5335 Training & Travel $2,000.00 $2,000.00 $1,078.00 $922.00 53.90% 150

$22,509.00 $22,509.00 $9,596.48 $12,912.52 42.63%Cat 5232 AMBULANCE TRAINING

Cat 5233 CRITICAL CARE TRANSPORTS

E 150-5233-5335 Training & Travel $0.00 $0.00 $239.80 -$239.80 0.00% 150

$0.00 $0.00 $239.80 -$239.80 0.00%Cat 5233 CRITICAL CARE TRANSPORTS
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Cat 5700 CAPITAL OUTLAY EXPENDITURES

E 150-5700-5713 Fire Dept Capital Equip $17,000.00 $17,000.00 $2,944.00 $14,056.00 17.32% 150

E 150-5700-5714 Ambulance Capital Equip $17,000.00 $17,000.00 $3,008.38 $13,991.62 17.70% 150

E 150-5700-5721 Fire Administration $1,000.00 $1,000.00 $1,360.00 -$360.00 136.00% 150

$35,000.00 $35,000.00 $7,312.38 $27,687.62 20.89%Cat 5700 CAPITAL OUTLAY EXPENDITURES

Cat 5880 USE OF GRANTS/DONATIONS

E 150-5880-5805 Act 102 Expenses $0.00 $0.00 $9,171.04 -$9,171.04 0.00% 150

$0.00 $0.00 $9,171.04 -$9,171.04 0.00%Cat 5880 USE OF GRANTS/DONATIONS

Cat 5900 OTHER FINANCING USES

E 150-5900-5925 Transfer to Designated Funds $30,000.00 $30,000.00 $0.00 $30,000.00 0.00% 150

$30,000.00 $30,000.00 $0.00 $30,000.00 0.00%Cat 5900 OTHER FINANCING USES

$1,369,094.00 $1,369,094.00 $912,771.75 $456,322.25 66.67%Fund 150 FIRE/AMBULANCE FUND
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$1,369,094.00 $1,369,094.00 $912,771.75 $456,322.25 66.67%



10/11/18 2:24 PM

Revenue Guideline - Fire Dept

VILLAGE OF MUKWONAGO
Page 1

September 2018

S
Act
Status Account Descr

2018
Adopted

2018
YTD Budget

2018
YTD Amt

YTD
Balance

%YTD
Budget Fund

Fund 150 FIRE/AMBULANCE FUND

Cat 4100 TAXES

Active R 150-4100-4111 General Property Tax $214,200.00 $214,200.00 $160,650.00 $53,550.00 75.00% 150

$214,200.00 $214,200.00 $160,650.00 $53,550.00 75.00%Cat 4100 TAXES

Cat 4300 INTERGOV T REVENUES

Active R 150-4300-4344 EMS Act102 Grant $6,000.00 $6,000.00 $5,910.40 $89.60 98.51% 150

$6,000.00 $6,000.00 $5,910.40 $89.60 98.51%Cat 4300 INTERGOV T REVENUES

Cat 4600 PUBLIC CHARGES FOR SERVICES

Active R 150-4600-4304 Treasurer s Fees $13,000.00 $13,000.00 $5,031.57 $7,968.43 38.70% 150

Active R 150-4600-4716 Paramedic Ride-Along Fee $50.00 $50.00 $0.00 $50.00 0.00% 150

$13,050.00 $13,050.00 $5,031.57 $8,018.43 38.56%Cat 4600 PUBLIC CHARGES FOR SERVICES

Cat 4620 PUBLIC SAFETY

Active R 150-4620-4320 Fire Dept Charges for Services $3,000.00 $3,000.00 $1,210.00 $1,790.00 40.33% 150

Active R 150-4620-4325 Ambulance County Collections $20,000.00 $20,000.00 $14,069.73 $5,930.27 70.35% 150

Active R 150-4620-4730 Ebix Ambulance Revenue $501,729.00 $501,729.00 $747,904.75 -$246,175.75 149.07% 150

Active R 150-4620-4737 Ebix Fire Revenue $10,500.00 $10,500.00 $0.00 $10,500.00 0.00% 150

Active R 150-4620-4741 Ebix Interfacility ALS& BLS $296,595.00 $296,595.00 $0.00 $296,595.00 0.00% 150

Active R 150-4620-4742 Ebix InterfacilityCriticalCare $88,620.00 $88,620.00 $0.00 $88,620.00 0.00% 150

$920,444.00 $920,444.00 $763,184.48 $157,259.52 82.91%Cat 4620 PUBLIC SAFETY

Cat 4700 INTERGOV T CHARGES FOR SERVICE

Active R 150-4700-4731 Fire/Ambulance Service to Town $214,200.00 $214,200.00 $142,800.00 $71,400.00 66.67% 150

$214,200.00 $214,200.00 $142,800.00 $71,400.00 66.67%Cat 4700 INTERGOV T CHARGES FOR SERVICE

Cat 4800 MISC REVENUE

Active R 150-4800-4890 Donations Received $0.00 $0.00 $5,850.00 -$5,850.00 0.00% 150

Active R 150-4800-4899 Misc. Revenues $0.00 $0.00 $22.00 -$22.00 0.00% 150

$0.00 $0.00 $5,872.00 -$5,872.00 0.00%Cat 4800 MISC REVENUE

Cat 4810 INTEREST REVENUE

Active R 150-4810-4871 Interest Revenue $200.00 $200.00 $596.60 -$396.60 298.30% 150

$200.00 $200.00 $596.60 -$396.60 298.30%Cat 4810 INTEREST REVENUE

Cat 4820 COMMERCIAL REVENUE

Active R 150-4820-4880 Sale of Owned Property $1,000.00 $1,000.00 $0.00 $1,000.00 0.00% 150

$1,000.00 $1,000.00 $0.00 $1,000.00 0.00%Cat 4820 COMMERCIAL REVENUE

$1,369,094.00 $1,369,094.00 $1,084,045.05 $285,048.95 79.18%Fund 150 FIRE/AMBULANCE FUND
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$1,369,094.00 $1,369,094.00 $1,084,045.05 $285,048.95 79.18%
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