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FATIGUED NURSES

Sleep deprivation and fatigue are an ever-present challenge for health care workers. Thus far,

most of the attention has been paid to sleep-deprived resident physicians and their increased risks

of diagnostic errors,1 needlestick injuries2 and complications in post-surgical patients,3 which culmi-

nated in the 2011 decision by the Accreditation Council for Graduate Medical Education to limit resi-

dent duty hours.4 However, fatigue represents a similar high-risk occupational health and safety

exposure for nurses. 

Many factors are converging today to increase fatigue risks and costs in the nursing profession, and

the need to address nurse fatigue has never been more urgent. The increasing cognitive skill demands

of medical technology, the rapidly expanding patient loads resulting from the enactment of national

health care, and the need to retain experienced nurses in the workforce make addressing fatigue, and

sustaining nurse alertness and job performance around-the–clock, a vitally important issue.

Recognizing the dangers of nurse fatigue, an increasing number of US states have introduced leg-

islation to control mandatory overtime for nurses. But these laws alone do not solve the problem of

fatigue. Fatigue needs to be managed both at the organizational and at the individual level.

Recently, a number of nursing policy papers and position statements have urged nurse employers to

adopt sound comprehensive fatigue risk management practices.5,6,7,8 And while many nurse man-

agers and hospital administrators recognize the inherent value of implementing such policies and

practices, they are faced with the practical questions of what to do and where to begin.

This white paper will provide nursing directors and nurse managers with a practical road map

on how to address fatigue risks in their nurses and other employees. We will outline how to con-

duct a fatigue risk assessment, so managers can better understand how fatigue impacts their nurs-

ing staff and identify the fatigue risks that need to be addressed. 

And we will share well-established and scientifically-validated fatigue management practices that

are increasingly used across other shiftwork occupations in 24/7 industries.

The Evidence for Nurse Fatigue

There is now an abundance of research data on nurse fatigue to support the conclusion that too

many nurses are sleep-deprived. Compared to the 7-8 hours of sleep required for optimal alertness

and performance9 it is sobering that 80% of nurses get less than 6 hours sleep prior to work

shifts10,11 and 55% of nurses say that they felt fatigued during work almost always, or all of the 

time, while 80% of nurses feel fatigued after work almost always, or all the time.12

However, nurse fatigue is more than feeling sleepy; it also includes a wide range of psychologi-

cal, social and cognitive impairments (Table 1) all of which lead to a reduced ability to work safely

and productively. 
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TABLE 1: 
Fatigue Impairments In Nurses13,14,15

The consequences of these fatigue impairments include:

Fatigue-Induced Errors: There is plenty of evidence that nurses working rotating and/or long

shifts have an increased risk of making fatigue-induced errors. Nurses who work rotating shifts are

nearly twice as likely to make a medication error when compared with nurses who predominantly

worked the day shifts.16 Nurses who work shifts longer than 12.5 hour are three times more likely

to make an error in patient care.17 A survey of 686 nurses conducted by the Association of

Perioperative Registered Nurses, found that 58% of nurses who were fatigued felt unsafe while car-

ing for patients, 13% reported making mistakes, and 38% reported almost making mistakes.18

Occupational Injuries and Illnesses: Registered nurses are one of the ten occupations with the

highest levels of occupational injury or illness requiring days away from work, with 27,950 cases

reported in 2011 (nursing aides are also in the top ten).19 Studies have shown that nurses who work

long hours and get less sleep have an increased rate of musculoskeletal injuries, needlestick inci-

dents and other occupational injuries.20,21,22,23 Night shiftwork in nurses has also been associated with

an increased risk of medical conditions (such as breast cancer24 and colorectal cancers25).

Absenteeism: In addition to missing work because of injury and illness, nurses commonly 

cite missing work due to fatigue. A 2010 survey of 6,312 registered nurses in Canada reported that

50% of nurses reported missing 1-10 shifts within the last year due to fatigue, and 7% missing 

6-10 shifts.26

Physical
• Reduced motor coordination
• Slower reaction times. 
• Decreased energy

Psychological/
Social: 

• Less connected with the environment around you
• Less motivated 
• More apathetic towards the people around you. 
• More easily frustrated 

Cognitive

• Cannot think as clearly or as quickly. 
• Reduced problem solving ability 
• Memory lapses
• More difficult to communicate and/or process communications and information. 
• Reduced judgment/more risk taking
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Where to Begin … Fatigue Risk Assessment

The nursing profession is becoming increasingly focused on mitigating nurse fatigue. The Joint

Commission, which accredits more than 20,000 U.S. health care organizations, recommended in

December 2011 that health care organizations “create and implement a fatigue management plan.”27

There are now some evidence-based actions that healthcare organizations 
can take to help mitigate the risk of fatigue that results from the extended work
hours—and, therefore, protect patients from preventable adverse outcomes.

—Joint Commission Sentinel Event Alert: Health Care Worker Fatigue and Patient

Safety (December 2011)

Taking a cue from The Joint Commission’s Sentinel Event Alert “Health Care Worker Fatigue and

Patient Safety,” the first suggested action is to conduct a Fatigue Risk Assessment (FRA) to create

an evidenced-based approach to fatigue.27

What is a Fatigue Risk Assessment? It is a data collection process and policy review used to

identify the fatigue risks for your nursing staff. Essentially a FRA will clarify the current state of

fatigue management in your organization, allow you to better understand how fatigue is impacting

your nursing staff, and identify fatigue risks that need to be addressed. 

A FRA is also the first step in developing a feedback loop for evaluation, modification and con-

tinuous improvement of your fatigue management plan. By collecting key performance indicators

(such as overtime levels, medication errors, needlestick injuries, etc.) during your FRA, you can use

that data as a benchmark to compare and evaluate the effectiveness of your fatigue management

plan going forward. 

Key Components of a Fatigue Risk Assessment (FRA) 

1. Survey Nursing Staff about Fatigue: Creating and administering a confidential survey on

sleep and fatigue to nursing staff and supervisors is critical to the FRA process. The goal of the sur-

vey is to collect data that will clarify not only the frequency and impact of fatigue on your various

units, but also identify potential causal factors. The questions on the survey should extract informa-

tion on unit demographics (e.g. age, gender, years on job, commute, off-the-job demands), and

explore how the shift schedule, overtime policies, workload, sleep habits, work environment, etc.

affect fatigue levels. 

2. Review Work Schedules: Shift patterns that do not adequately balance human physiology,

workload, employee demographics and employee preferences may lead to excessive employee
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fatigue. To account for the impact shift schedules have on fatigue in the FRA, nurse managers

should evaluate the design of their shift schedule, determine how the schedule was selected and 

see how frequently the published schedule is altered (due to absences, overtime, shift swaps, etc.). 

The risks of schedule-related fatigue can be best assessed by using a fatigue risk model. 
By downloading data from the time-and-attendance and/or nurse scheduling systems, you can

assess the fatigue associated with planned and actual work-rest patterns (after shift swaps and

additional overtime assignments) and establish a baseline against which future improvements 

can be measured.

Fatigue risk models, such as the scientifically-validated Circadian Alertness Simulator (CAS),28

can also provide a “fatigue risk score” for each work schedule that gives the relative probability of

having an accident/incident (Figure 1). 

FIGURE 1
The Circadian Alertness Simulator (CAS) 

The Circadian Alertness Simulator (CAS) provides a “fatigue risk score” for work schedules. As the fatigue risk score
increases, so does the relative probability of having an incident, error or accident. CAS can be used in a FRA to
benchmark the fatigue levels of your nurses and identify high-risk staff. As part of a feedback loop, CAS can be used
evaluate future schedules and drive down fatigue risk. © 2013 Circadian International, Inc.
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3. Review Current Fatigue and Shiftwork Management Practices: During a FRA managers

should review the policies currently in place that relate to shiftwork and fatigue management. 

For example, what are your duty/rest policies? Do you limit the number of hours a nurse can 

work in a day or week?  What are your overtime policies? Do you mandate overtime? Do you have

napping policies?

It’s also a useful exercise to think about how you would handle a fatigued employee with your

current policy. Are there policies and procedures in place to handle cases of nurse fatigue (e.g. rec-

ommended fatigue countermeasures, reporting tools, etc.)? Have fatigue policies been communicat-

ed to nurse managers and staff? 

Another key issue is to evaluate your hand-off process and procedures. For example, what must

be completed during shift hand-offs? How long does the hand-off take? Does one shift come in early

or stay late to complete hand-off?

4. Education on Shiftwork and Fatigue Management: A critical component to managing

fatigue, particularly for nurses working rotating and/or night shifts, is to provide education and

training on managing a shiftwork lifestyle. A FRA should assess current fatigue management/shift-

work educational materials and training policies/programs for new hires, existing workforce, and

supervisors and managers. The training can be classroom or online, and should include an evalua-

tion and certification process.

5. Key Performance Indicators (KPI): An eye-opening task during a FRA is to collect and evalu-

ate operating, HR/payroll, safety, and other KPI data for the previous 2-3 year period. The type of

KPI data you want to analyze includes turnover and absenteeism rates, overtime averages (both by

unit and staff member), safety data (medication errors, needlesticks, etc,), and worker compensa-

tion costs. 

By cross-comparing the KPI data to known contributors of fatigue -  such as time of day, type of

shift (day vs. evening) and hours on duty - you can begin to better understand and document the

impact fatigue is having on your operations and make a business case for implementing defenses.

Once fatigue countermeasures have been implemented, future KPI exercises can reveal the impact

they are having on your operation and provide a feedback loop. 

6. Accident/Incident/Near-Miss Investigation: A FRA should analyze the process by which

accidents/incidents are investigated to determine if (and how) fatigue is considered as a causal fac-

tor. By creating an objective standard for investigating the role of fatigue in all incidents, your oper-

ation will be better able to assess, benchmark and measure the risks and impact fatigue is having

on your operation. One convenient tool for analyzing the contribution of fatigue to incidents, errors

and accidents is the Fatigue Accident/Incident Causation Testing System (FACTS), which can be

found at facts.circadian.com.
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Emergence of Fatigue Risk Management Systems (FRMS)

The purpose of an FRA is to enable you to design a fatigue management plan which reduces the

risks and costs of fatigue. Addressing these issues requires more than just a training program that

urges nurses to get more sleep. While there are some factors influencing fatigue that relate to a

nurse’s lifestyle and personal choices, many drivers of nurse fatigue are under the control of nurs-

ing management.

Over the past five years, a broad international consensus has emerged across many 24/7 indus-

tries that the optimal way to manage and reduce employee fatigue risk is through a systematic

process called a Fatigue Risk Management System (FRMS). The pace of adoption of FRMS has

accelerated so fast that it has taken some by surprise. Government regulatory agencies, industry

associations, and many corporations with 24/7 operations have recently incorporated a FRMS into

their regulations, industry standards, and corporate policies (Table 2). 

For example, all the major companies in the petrochemical industry have recently adopted the

API/ANSI RP-755 Fatigue Risk Management standard which requires staffing level analysis and

overtime control, limits the length of shifts and the number of consecutive shifts, and requires train-

ing on fatigue and the investigation of fatigue related accidents.29

TABLE 2: 
FRMS Laws, Regulations and Standards Across 24/7 Industries

24/7 INDUSTRY DATE ADOPTED TYPE OF FRMS

Airlines 2010 H.R. 5900 Act SEC. 212. Pilot fatigue

Mining 2010-2013 Widespread industry practice

Nuclear Power 2009 NRC Regulation 10 CFR Part 26 Sub Part I
Managing Fatigue

Oil/Petrochemical 2010 API-ANSI RP-755 Standard

Pipelines 2010 PHMSA Regulation 49 CFR Part 195.446  Control
room management. Subpart (e) Fatigue Mitigation

Railroads 2008 Rail Safety Improvement Act of 2008
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The American College of Occupational and Environmental Medicine has recently issued a guid-

ance document for FRMS implementation across all 24/7 industries which covers staffing levels,

scheduling, overtime, education and training and incident investigation.30 Should we do any less to

protect the safety of nurses and their patients?

The nursing profession is on the brink of large-scale adoption of the FRMS model. The Joint

Commission has recommended nine evidence-based actions for health care organizations to take, 

in order to “create and implement a fatigue management plan.”31

Given the benefits the FRMS model offers in improving patient care and nurse well-being, 

nursing organizations should give priority to the design and implementation of fatigue risk manage-

ment systems. 

What is a Fatigue Risk Management System?

In its guidance document titled Fatigue Risk Management in the Workplace, the American

College of Occupational and Environmental Medicine (ACOEM) defines FRMS as: 

“A scientifically based, data-driven addition or alternative to prescriptive hours of

work limitations which manages employee fatigue in a flexible manner appropriate to

the level of risk exposure and the nature of the operation.”30

The key characteristics of an FRMS are:

• Science Based – Supported by established peer-reviewed science

• Data Driven – Decisions based on collection and objective analysis of data

• Cooperative – Designed together by all stakeholders

• Fully Implemented – System-wide use of tools, systems, policies, procedures

• Integrated – Built into the corporate safety & health management systems

• Continuously Improved – Progressively reduces risk using feedback, evaluation 

& modification

• Budgeted – Justified by an accurate ROI business case

• Owned – Responsibility accepted by senior management32

Five Defenses of FRMS

A Fatigue Risk Management System consists of a series of five defenses (Figure 2). Each defense

has a goal, specific tools to mitigate fatigue, and metrics to evaluate the defense. The first three

defenses (i.e. workload-staffing, scheduling, training) impact sleep opportunity and management,
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while the last two (work environment, fatigue monitoring) provide alertness management. Lastly,

the FRMS has a feedback loop which analyses fatigue-related errors & incidents and strengthens

defenses to ensure the FRMS is risk-informed, performance-based, and continuously improved.

FIGURE 2
The Five Defenses of FRMS 

The five major lines of defense used in designing and implementing a Fatigue Risk Management System and the
feedback loop which analyses fatigue-related errors & incidents and strengthens defenses to ensure the FRMS is risk-
informed, performance-based, and continuously improved. © 2013 Circadian International, Inc.

Each of the five defenses needs to be addressed in order to build an effective FRMS:33

Defense 1 - Workload-Staffing Balance: The staffing level, and not the shift schedule, is the

primary determinant of overtime levels, average time off-duty, and other key factors related to nurse

fatigue. Therefore, it is vital to first address taskload/workflow issues, ensure adequate staffing lev-

els, and to proportionally balance them to workload across the 24/7 schedule. Workload/staffing

balancing strategies are discussed in more detail in the CIRCADIAN® white paper Staffing Levels: A

Key to Managing Risk in 24/7 Operations.34

Defense 2 - Shift or Duty-Rest Scheduling: Even in appropriately staffed operations, poorly

designed shift schedules, duty-rest schedules that do not account for a nurse’s commuting time to

and from work or nurses swapping shifts or overtime assignments may lead to excessive employee

fatigue. Hospitals should address this issue by using fatigue risk models (Figure 2) to assess actual

(rather than just planned) work-rest patterns in order to measure and intervene to minimize the
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risk, as well as to provide a set of outer-boundary limits (e.g., limits on working beyond a certain

number of consecutive hours or working more than a certain number of days in a row). 

The goal of schedulers should be to utilize the fatigue risk model to evaluate potential schedules

and try to drive down the baseline fatigue score of the nurse staff. Furthermore, fatigue risk models

can also be used to address daily scheduling issues that occur on the nursing unit (e.g. overtime,

extra shifts, shift swapping, etc.) to make informed decisions on who is at least risk to work extra

shifts. Readers can access a web-based version of CAS at scheduleanalyzer.circadian.com/Login.php,

Using such technology can be a highly effective Fatigue Risk Management tool by allowing 

schedulers and managers to progressively drive down the rate of errors, incidents and injuries

caused by fatigue. 

The key factors in developing an optimal shift schedule are discussed further in the CIRCADIAN®

white papers: Shift Scheduling & Employee Involvement: The Key to Successful Schedules35 and

Biocompatible Shift Scheduling: The critical factors that influence the overall mental and physical

fatigue risks of a core shift schedule.36

Defense 3 - Employee Fatigue Training & Sleep Disorder Management: Educating employees

to better understand and manage their personal sleep and fatigue risk is a critical component of an

FRMS. A recent study of nurses at Vanderbilt University Medical Center examined the preparation

and sleeping habits of nurses before their first 12-hour night shift. They found that as many as 25%

of the nurses in the study took no steps to prepare for their night shift (e.g., wake up later in the

morning, take a nap before work, etc) and ended up staying awake for at least 24 consecutive

hours by the end of their shift.37 Factors such as inadequate shiftwork lifestyle coping skills, person-

al crises (such as a sick child at home), and undiagnosed and treated sleep disorders may prevent

employees from obtaining adequate sleep even when they have work-rest schedules designed to

provide adequate sleep opportunity. How to optimize the benefits of employee shiftwork lifestyle

training is discussed in the CIRCADIAN® white paper, Shiftworker Lifestyle Training: Employee and

Employer Benefits,38 and the screening and management of sleep disorders in the white paper,

Reducing the Costs, Risks, and Liabilities of Obstructive Sleep Apnea.39

Defense 4 - Workplace Environment Design: However diligently they manage their sleep, nurs-

es still will be required to work in the early morning hours at the lowpoint in the circadian cycle or

will report on occasion to the workplace in a sleep-deprived state. The next critical line of defense

is the design of the workplace environment. Key factors such as the intensity and wavelength of

lighting, sound levels, temperature and humidity should be designed to protect employees’ levels of

alertness and prevent employee impairment. A CIRCADIAN® management report, The Practical

Guide to Managing 24-Hour Operations,40 discusses these and other environmental factors.

Defense 5 - Alertness Monitoring & Fitness for Duty: Holes in the above four defenses may

still exist. Therefore, a fifth line of defense is critical. Reducing fatigue-related risk in the workplace

requires that both the employees themselves and their supervisors and peers learn to recognize the

10
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signs and symptoms of fatigue through workplace training programs that have fatigue as their focal

points. In addition, technologies such as alertness monitors and fitness for duty tests are becoming

increasingly reliable and available to the shiftwork population and its managers. 

Once these five defenses have been implemented, it is important to establish methods to contin-

uously monitor the effectiveness of the FRMS. For example, all errors, incidents and accidents

should be assessed for the contribution of nurse fatigue. When fatigue is identified as a causal fac-

tor, you should evaluate the root causes, which will indicate gaps in the FRMS to address.

Conclusion

There is now an extensive body of scientific evidence and operational experience confirming that

shiftwork and fatigue in the nursing profession represents a high risk for nurses and their patients.

Fatigue Risk Management Systems (FRMS) are now widely recognized as the optimal way to man-

age and mitigate fatigue risk across many 24/7 occupations, and they are now being introduced and

adopted by the nursing profession. 

The best place to begin is to conduct a Fatigue Risk Assessment, which will provide key data

you need to develop your fatigue management plan and implement your FRMS defenses. 

If you have questions about conducting a Fatigue Risk Assessment, or are looking for resources,

support or fatigue risk tools during the development of your Fatigue Risk Management System, our

experienced team at CIRCADIAN would be delighted to help. You can learn more at www.circadi-

an.com or by emailing us at info@circadian.com. 

11

FATIGUED NURSES

CIR_WP_Nursing_0213_CIR_WP_Energy Drinks_0113  2/28/13  10:36 AM  Page 11



Two Main Street • Suite 310 • Stoneham, MA 02180 • www.circadian.com

REFERENCES 

1. Landrigan CP et al. (2006): Effects of reducing interns’ weekly work hours on serious medical

errors in intensive care units. New England Journal of Medicine 351: 1838-1848. 

2. Ayas NT et al. (2006): Extended work duration and the risk of self-reported percutaneous

injuries in interns. Journal of the American Medical Association 296: 1055-1062.   

3. Rothschild JM et al.  (2009): Risks of complications by attending physicians after performing

nighttime procedures. Journal of the American Medical Association 302: 1565-1572.   

4. Accreditation Council for Graduate Medical Education: Duty hours: ACGME Standards 

(effective July 2011). http://www.acgme.org/acgmeweb/Portals/0/PFAssets/

ProgramResources/Common_Program_Requirements_07012011%5B1%5D.pdf 

(retrieved February 18, 2013).

5. American Nurses Association (2006): Assuring patient safety:  Registered nurses’ responsibility

in all roles and settings to guard against working when fatigued. http://www.nursingworld.org/

MainMenuCategories/WorkplaceSafety/Work-Environment/OvertimeIssues/Copy%20of%20

AssuringPatientSafety_1.pdf (retrieved February 22, 2013).

6. American Nurses Association (2006): Assuring patient safety: The employers’ role in promot-

ing healthy nursing work hours. http://www.nursingworld.org/MainMenuCategories/

WorkplaceSafety/Work-Environment/OvertimeIssues/AssuringPatientSafety.pdf (retrieved

February 22, 2013).

7. Canadian Nurse Association (2010): Nurse fatigue and patient safety. http://www.arnpei.ca/

images/documents/Fatigue_Safety_2010_EX%20Summary_e.pdf (retrieved February 22, 2013).

8. National Association of Neonatal Nurses (2012): The impact of advanced practice nurses’ shift

length and fatigue on patient safety. http://www.nann.org/uploads/files/Fatigue_and_

APRNs.pdf (retrieved on February 22, 2013).

9. Moore-Ede M (1993): The twenty-four hour society. Addison-Wesley Publishing Company, 

10. Scott LD et al. (2007): The relationship between nurse work schedules, sleep duration, and

drowsy driving. SLEEP 30(12): 801-1807.

11. Geiger-Brown J et al. (2012): Sleep, sleepiness, fatigue, and performance of 12-hour-shift nurs-

es. Chronobiology International 29(2): 211-219.

12. Canadian Nurses Association & Registered Nurses’ Association of Ontario (2010): Nurse fatigue

and patient safety research report. http://www.arnpei.ca/images/documents/

Fatigue_Safety_2010_EX%20Summary_e.pdf (retrieved February 22, 2013).

13. The Joint Commission (2011): Health care worker fatigue and patient safety. Sentinel Event

Alert 48 (retrieved February 11, 2013).

12

FATIGUED NURSES

CIR_WP_Nursing_0213_CIR_WP_Energy Drinks_0113  2/28/13  10:36 AM  Page 12



Two Main Street • Suite 310 • Stoneham, MA 02180 • www.circadian.com

14. Hughes RG & Rogers AE (2004): Are you tired? Sleep deprivation compromises nurses’ health

– and jeopardizes patients. American Journal of Nursing 104(3): 36-38.

15. Moore-Ede M (2012): Managing fatigue: A health & safety guide for nurses. Circadian

Information LP. 

16. Gold DR et al. (1992): Rotating shift work, sleep, and accidents related to sleepiness in hospi-

tal nurses. American Journal of Public Health 82(7): 1011-14. 

17. Rogers AE et al. (2004): The working hours of hospital staff nurses and patient safety. Health

Affairs 23(4): 202-212

18. Kenyon TAG et al. (2007): On Call: Alert of unsafe? A report of the AORN on-call electronic

tasks force. AORN Journal 86(4): 630-639. 

19. United States Bureau of Labor Statistics (2011): Nonfatal Occupational injuries and illnesses

requiring days away from work. http://www.bls.gov/news.release/osh2.nr0.htm (retrieved

February 14, 2013).

20. Lockley SW et al. (2007): Harvard work hours, health and safety group effects of health care

provider work hours and sleep deprivation on safety and performance, Jt Comm J Qual Patient

Saf 33(suppl): 7-18. 

21. Trinkoff AM et al. (2006): Longitudinal relationship of work hours, mandatory overtime, and

on-call to musculoskeletal problems in nurses. American Journal of Industrial Medicine 49:

964–971.

22. Cameron SJ at al. (2008): Musculoskeletal problems experienced by older nurses in hospital

settings. Nursing Forum 43: 103–114.

23. Trinkoff AM et al. (2007): Work schedule, needle use, and needlestick injuries among regis-

tered nurses. Infection Control and Hospital Epidemiology 28: 156–164.

24. Hansen J (2006): Risk of breast cancer after night- and shift work: current evidence and ongo-

ing studies in Denmark. Cancer Causes Control 17(4): 531-7.

25. Schernhammer ES et al. (2003): Night-shift work and risk of colorectal cancer in the Nurses'

Health Study. J Natl Cancer Inst 95(11): 825-828.

26. Canadian Nurses Association & Registered Nurses’ Association of Ontario (2010): Nurse fatigue

and patient safety research report.

27. The Joint Commission (2011): Health care worker fatigue and patient safety. Sentinel Event

Alert 48.

28. Moore-Ede M et al. (2004): Circadian alertness simulator for fatigue assessment in transporta-

tion: application to reduce frequency and severity of truck accidents. Aviat Space Environ Med

75 (3) (suppl): A107-18.

13

FATIGUED NURSES

CIR_WP_Nursing_0213_CIR_WP_Energy Drinks_0113  2/28/13  10:36 AM  Page 13



Two Main Street • Suite 310 • Stoneham, MA 02180 • www.circadian.com

29. American Petrolium Institute (2010): Fatigue risk management systems for personnel in the

refining and petrochemical industries. ANSI/API Recommended Practices RP755.

30. Lerman SE et al. (2012): Fatigue risk management in the workplace. Journal of Occupational

and Environmental Medicine 54(2): 231-258

31. The Joint Commission (2011): Health care worker fatigue and patient safety. Sentinel Event

Alert 48.

32. Moore-Ede M (2011): The evolution of fatigue risk management systems. Circadian Information

LP.

33. Moore-Ede M. (2011): The evolution of fatigue risk management systems. Circadian

Information LP.

34. Sirois WG & Moore-Ede M (2013): Staffing levels: A key to managing risk in 24/7 operations.

Circadian Information LP.  http://www.circadian.com/landing-page/white-paper-staffing-lev-

els.html (retrieved February 18, 2013).

35. Davis W & Aguirre A (2009): Scheduling & employee ivolvement: The key to succesful sched-

ules. Circadian Information LP. http://www.circadian.com/landing-page/white-paper-shift-

scheduling-a-employee-involvement.html (retrieved February 18, 2013).

36. Sirois WG (2012): Biocompatible shift scheduling: The critical factors that influence the overall

mental and physical fatigue risks of a core shift schedule. Circadian Information LP.

http://www.circadian.com/landing-page/white-paper-biocompatible-shift-scheduling.html

(retrieved February 18, 2013). 

37. Gamble KL et al. (2011): Shift work in nurses: Contribution of phenotypes and genotypes to

adaptation. PLoS ONE 6(4): e18395. 

38. Dawson T (2009): Shiftwork lifestyle training: Employee and employer benefits. Circadian

Information LP. http://www.circadian.com/landing-page/white-paper-shiftwork-lifestyle-train-

ing.html (retrieved February 18, 2013).

39. Kerin KJ & Aguirre A (2003): Reducing the costs, risks and liabilities of obstructive sleep

apnea. Circadian Technologies, Inc. http://www.circadian.com/landing-page/white-paper-

obstructive-sleep-apnea.html (retrieved February 18, 2013).

40. Editors of ShiftWork Alert (1999): The practical guide to managing 24-hour operations.

Circadian Information LP. http://store.circadian.com/management-reports/24opguide.html.

14

FATIGUED NURSES

CIR_WP_Nursing_0213_CIR_WP_Energy Drinks_0113  2/28/13  10:36 AM  Page 14



Two Main Street • Suite 310 • Stoneham, MA 02180 • www.circadian.com 15

FATIGUED NURSES

ABOUT THE AUTHORS

DR. ANNEKE HEITMANN, who leads the healthcare fatigue practice at CIRCADIAN, has

extensive research & consulting experience related to human fatigue, sleep, biological rhythms and

workplace applications. She has been involved in fatigue management projects with clients (man-

agement and unions) in various 24/7 operations.  

Anneke has conducted multiple large workplace studies as well as numerous controlled laborato-

ry studies on the effects of work hours and sleep deprivation on human alertness and performance,

the validation of fatigue countermeasures and the evaluation of technologies for alertness monitor-

ing (microsleep detection) and impairment detection (fitness-for-duty testing). Anneke has exten-

sive experience with computerized alertness simulations of work schedules. She has also been

involved with the development of shiftworker education tools. She was selected to serve as a mem-

ber of the NORA (National Occupational Research Agenda) group for long work hours and served

on scientific advisory panels related to human fatigue in the workplace.

For ten years, she was the research director of Circadian Technologies and subsequently founded

Awake Institute in 2006. Her current work at Circadian focuses on research on the effects on light-

ing in night workers and on fatigue management initiatives in the healthcare sector. Her work in

the healthcare sector includes projects with emergency doctors and nurses.  

ANDREW MOORE-EDE is the Director of the Publications Division at CIRCADIAN. In this

role, he oversees the product development, editing, marketing and fulfillment of all CIRCADIAN

publications. 

He is the Editor of the Working Nights Newsletter™, which is read by thousands of shiftworkers

every month, and is a regular contributor to the monthly e-newsletter, Managing 24/7™. Andrew

has published research on sleep and is frequently quoted in newspaper articles on shiftwork and

fatigue risk management. Married to a nurse, he has firsthand insights into nurse work-life balance

issues.

CIR_WP_Nursing_0213_CIR_WP_Energy Drinks_0113  2/28/13  10:36 AM  Page 15



Two Main Street • Suite 310 • Stoneham, MA 02180 • www.circadian.com16

FATIGUED NURSES

ABOUT CIRCADIAN®

CIRCADIAN® is the global leader in providing 24/7 workforce performance and safety solutions

for businesses that operate around the clock. Through a unique combination of consulting expert-

ise, research, software tools and informative publications, CIRCADIAN® serves as a subject matter

expert to help organizations in the 24-hour economy to optimize employee performance and reduce

the inherent costs, risks and liabilities of their extended-hours operations 

With established offices in North and South America, Europe, Australia and Asia, CIRCADIAN®

experts have interfaced with over half the Fortune 500, and other leading international companies,

to help improve their competitiveness in the global 24/7 economy. CIRCADIAN®’s core expertise is

the staffing, scheduling, training and risk management of their most vital asset: the 24/7 workforce.  

For more information about CIRCADIAN®, please visit our website at www.circadian.com. 

PUBLISHER’S NOTES:
Authors: Anneke Heitmann, Ph.D., Andrew Moore-Ede 
Editors: Martin Moore-Ede, M.D., Ph.D, Becca Chacko
Publisher: Circadian Information LP

FIRST EDITION
Copyright ©2013 by Circadian Information Limited Partnership, a member of the international network of CIRCADIAN® companies each
of which is a separate and independent legal entity. All rights reserved. It is illegal to photocopy, scan, fax or otherwise reproduce the
information in this report without the written permission of the publisher.

Circadian Information provides information and publications on scheduling, training, and other services for 24-hour operations.

CIRCADIAN®
2 Main Street, Suite 310
Stoneham, MA 02180 USA
Tel 781-439-6300
Fax 781-439-6399
Email: info@circadian

CIRCADIAN® HQ
2 Main Street, 

Suite 310
Stoneham, MA 02180

USA
+1-781-439-6300

Fax: 781-439-6399
Info@circadian.com 

CIRCADIAN® Canada
100 King Street West, 

Suite 5700
Toronto, Ontario  

M5X 1C7
Canada

+1-416-594-0600
info@circadian.ca 

CIRCADIAN® UK
1 Heddon Street

Mayfair
London, 

W1B 4BD
United Kingdom

+44 (0)207 470 7148
Contact@circadian.uk.com

CIRCADIAN® Australia
12 Birubi Street

Coorparoo
QLD 4151
Australia

+61 (07) 3394 3922
Fax: (07) 3394 3900

info@circadianaustralia.com.au

CIRCADIAN® Netherlands
Erich Salomonstraat 500

1087 JA Amsterdam
The Netherlands        

+31 (0)6 3633 6050
NLinfo@circadian.com 

CIRCADIAN® Chile
Av. 11 de Septiembre 1881,
Oficina 1620, Providencia

Santiago, Chile
+56-2 440 5128

Fax: +56-2 440 5101
infoChile@circadian.com 

CIRCADIAN® Japan
1-10-1 Shigigaoka 

Sango-cho, Ikoma-gun, 
Nara 636-0813

Japan
+81 745 47 0104

JPinfo@circadian.com

CIRCADIAN® Indonesia
Crown Palace Blok C No. 18-

19, Jl. Prof. Dr. Soepomo 
No. 231 Tebet - Jakarta

Selatan 12870, Indonesia
+62 21 83785678  

Fax: +62 21 83787398
IDinfo@circadian.com

CIR_WP_Nursing_0213_CIR_WP_Energy Drinks_0113  2/28/13  10:36 AM  Page 16


