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Introduction

Acute and chronic sleep loss, whether partial or complete, substantially impair physical, cognitive, and
emotional functioning in human beings. In addition, the influence of circadian physiology dictates both that
wakefulness and alertness are for the most part at optimal levels during daylight hours, and that
sleepiness is maximized during the night. Failure to adhere to this need for both appropriately-timed and
adequate amounts of sleep results in an increase in sleepiness and fatigue levels and a decline in waking
function that are likely to be particularly relevant to performance of daily tasks in the context of
occupational settings.

However, modem society expects performance and productivity on a 24-hour basis. This need for round-
the-clock operations in many spheres, including healthcare, often assumes precedence over the basic
physiologic principles governing sleep and wakefulness. In particular, the long continuous shifts, reduced
opportunities for sleep, and minimal recuperation time traditionally experienced by medical students and
house staff during training, and frequently by physicians in practice as well, impact their work, their health
and well-being, and the quality of their educational experience.

In response to such concerns, the ACGME in 2001 charged its Work Group on Resident Duty Hours and
the Learning Environment with deyel10ping a set of recommendations regarding common requirements
for resident duty hours across accredited programs in all medical

specialties. These recommendations include an 80-hour work week, continuous duty hours limited to 24
hours, and one day in seven free of patient duties. Every residency program in the United States is
required to implement these recommendations by July 1, 2003. The overriding goal of these
recommendations was to create the opportunity for medical trainees to experience adequate rest, and
enable them to perform and learn at their optimal level on a consistent basis.

The Need for Education

However, work hour regulations in and of themselves are necessary but not sufficient to achieve this goal.

Education regarding the antecedents and consequences of sleep loss and fatigue and alert management

strategies form the necessary foundation for any sleep loss and fatigue management strategies, including

work hour regulations, and must be part of any comprehensive and integrated approach to this issue:

e Education is necessary to effect any substantial and sustained behavioral change on the individual
level (i.e., the individual needs to understand the rationale for the changes in order to "buy into" them,
and also accepts personal responsibility for instituting them).

e Education is often the only vehicle for affecting changes in lifestyle or personal behaviors that impact
fatigue and alertness, as these behaviors are not likely to be amenable to external regulation (like
amounts of baseline and recovery sleep obtained by residents on non-call nights, and moonlighting
practices).



e Education is a critical part of affecting change at the social dynamic level, where one of the most
powerful identified barriers to adherence to work hour regulations is the "culture” of the medical
workplace. This culture implies that physicians need to "learn” how to manage without sleep.

e Education is necessary at the pragmatic level, where system-wide changes need to support and
complement the changes in individuals (i.e., the hospital should provide adequate call room space for

napping).

The ACGME work hour guidelines call for "education of faculty and residents in recognizing the signs of
fatigue" and "applying operational countermeasures,” and mandate the inclusion of sleep education in all
residency programs. Unfortunately, medical students and house officers typically receive little or no
education about normal sleep and circadian rhythms, or the essential role of sleep in maintaining
adequate health and performance. Furthermore, the guidelines clearly state that monitoring of work hours
within institutions must not be the only outcome measured, and refers to the need to monitor such
parameters as "the physical and emotional well-being of residents," "the effects of sleep loss and fatigue,”
and "effect on performance." Many residency programs and program directors do not have expertise in
sleep medicine or access to extensive educational resources, and are likely to need assistance on
employing these parameters operationally, evaluating or monitoring them, and making "adjustments" or
interventions to achieve the required goals. This perceived educational need provided the impetus for the
development of the SAFER sleep education curriculum program.

SAFER Educational Goals

The goal of the SAFER program is to increase knowledge and awareness about sleep and fatigue among
medical students and residents, and to help create a learning environment that maintains optimal
performance and alertness. The first specific objective in achieving that goal was to develop the following
educational curriculum module for medical professionals on sleep, fatigue, and alertness management,
and to make it available to every residency program in the country. The module was designed to be easily
adaptable to a variety of target audiences, including medical students, residents, residency directors,
hospital administrators, and "support staff' (other health care professional that work with medical trainees
as well as for residents' families). The SAFER curriculum was developed by a task force of individuals
with diverse backgrounds and expertise in sleep medicine, medical education/curriculum development,
and residency training programs. The task force was headed by members of the AASM Board and AASM
Medical School Education Committee, as well as resident representatives, and representatives from
ACGME and the AMA. The SAFER program stresses the importance of supporting balanced, evidence-
based, and socially responsible policies regarding sleep, sleep loss and fatigue in medical education
settings. The SAFER program also provides standardized and empirically-based information, including
strategies that have already been developed in other industries facing similar needs (transportation,
aeronautics).

SAFER Curriculum Content

The basic content areas of the SAFER curriculum include:

e Principles of sleep and chronobiology.

e The impact of sleep loss and fatigue on medical trainees (mood, health and safety, work
performance, medical education, medical errors).

e Myths and misconceptions about sleep loss and fatigue.

o A framework for developing strategies at the systems levels and at the individual level for addressing
and managing sleep loss and fatigue.



The 50-minute PowerPoint presentation is designed to be given by non-sleep as well as sleep medicine
faculty to a variety of target audiences, and to present an educational overview of the issues that are
accessible and pragmatic. Most of the key educational points are contained in the content of the slides
themselves; the accompanying speaker's syllabus was developed to provide users with the empirical
basis for the slide presentation content, and to supplement the information contained therein. The
syllabus also contains a pre- and post-test evaluation tool for assessment of educational goals and
objectives.

Reference/Source Listing:

lPapp K, Airdan A, Owens J; Patel S, Phillips H, Rosen R, Strohl K, Veasey S. The effects of sleep loss
and fatigue in graduate medical education: A multi-institutional focus group study. Sleep, Vol 25, 2002;
Ad441

2) Papp K, Stoller E, Sage P, Avidan A, Owens J; Aikens J; Strohl K. Sleep loss and fatigue in graduate
medical education: a model. Sleep, Vol2003

3) Owens JA, Avidon A, Papp KK. Stoller EP, Sage P, Aikens J; Strohl KP. A qualitative analysis of sleep
and caffeine alerthess management strategies used by medical trainees. Sleep, V0126,

2003; A413

4) PilcherJJ; Huffcutt Al. Effects of sleep deprivation on performance: a meta-analysis. Sleep " 1996; 19:
318-326.

5) Rosekind MR, Gander PH, Gregory KB, Smith, RM; Miller DL, Oyung R, Webbon LL; Johnson JM
Managing fatigue in operational settings 1: Physiological considerations and countermeasures.
Behavioral Medicine 1996;21: 157-65

6) Rosekind MR, Gander PH, Gregory KB, Smith, RM; Miller DL, Oyung R, Webbon LL, Johnson JM
Managing fatigue in operational settings 2: An integrated approach. Behavioral Medicine 1996;21: 166-70
7) Laine C, Goldman L, Soukup JR, Hayes JG. The impact of a regulation restricting medical house staff
working hours on the quality of patient care. JAMA 1993;269(3)374-378.

8) Petersen LA, Brennan TA, O'Neil AC, Cook EF, Lee TH Does housestaff discontinuity of care increase
the risk for preventable adverse events? Ann Int Med 1994; 121, 866-72.

9) Gaba DM, Howard SK. Fatigue among clinicians and the safety of patients. N Engl J Med
2002,.347(16): 1249-1255.

10) Howard SK; Gaba DM, Rosekind MR, Zarcone VP. The risk and implications of excessive daytime
sleepiness in resident physicians. Acad Med. 2002;77(10):1019-1025.

11) Mustafa, M; Principe K; Ebose I; Erokwu K, Strohl KP. Risk of Sleep Disorders in the Cleveland V A
population. AJRCCM 202: A513, 2002.)

12) Johns MW Sleepiness in different situations measured by the Epworth Sleepiness Scale.

Sleep 1994 Dec; 17(8):703-1 O.

13) Johns MW Sleep propensity varies with behaviour and the situation in which it is measured: the
concept of somnificity. J Sleep Res. 2002 Mar, Il (1):61-7.

14) Sateia MJ; Owens J; Dube C, Goldberg R, Advancement in sleep medicine education. Sleep 2000
(23); 1021-3.

15) Rosen R, Zozula R. Education and training in the field of sleep medicine. Current Opinions in
Pulmonary Med 2000: 6; 512-18.

16) Buysse DJ; Barzansky B, Dinges D, Hogan E, Hunt C, Owens J, Rosekind M, Rosen R, Simon F,
Veasey S, Wiest F. Sleep, fatigue, and medical training: setting an agenda for optimal learning and
patient care. A report from the conference "Sleep, Fatigue, and Medical Training: Optimizing Learning
and the Patent Care Environment". Sleep, Vol.26, No.2, 2003.

17)Borbely AA, Achermann P. Sleep homeostasis and models of sleep regulation. J Biol Rhythms.
1999;14:557-568 ,.

18)Carrier J; Monk TH. Circadian rhythms of performance: new trends. Chronobiol Int. 2000; 17:719-732
19 )Jewett ME, Dijk DJ, Kronauer RE, Dinges DF. Dose-response relationship between sleep duration
and human psychomotor vigilance and subjective alertness. Sleep. 1999;22:171-179

20) Krueger GP. Fatigue, Performance, and Medical Error. In: Bogner MS, ed. Human Error in Medicine.
Hillsdale, NJ.: L. Erlbaum Associates,. 1994:311, 326.



21) Koslowsky M; Babkoff H. Meta-analysis of the relationship between total sleep deprivation and
performance. Chronobiol Int. 1992;9:132-136.

22) Cox T K, GP, ed. Stress and Sustained Performance. 1 ed; 1989. Work and Stress; No.3. Krueger G,
ed. Sustained work, fatigue, sleep loss and performance: A review of the issues. 1 ed; 1989. Work and
Stress; No.3.

23) Cziesler CA and Khalsa SR, The human circadian timing system and sleep-wake regulation in
Principles and Practice of Sleep Medicine, Kryger, Roth, and Dement, ed. WB Saunders Company,
Philadelphia, Third edition, 2000, 353-76.

24) Dogen HP and Dinges DF Circadian rhythms in fatigue, alertness, and performance in Principles and
Practice of Sleep Medicine, Kryger, Roth, and Dement,' ed. WE Saunders Company, Philadelphia, Third
edition, 2000, 391-99.

eveningness in human circadian rhythms. IntJChronobio/.1976, 4;97-110.

26) Borbely AA, Acherman P. Sleep homeostasis and models of sleep regulation. In: Kryger MH, Roth 1;
Dement WC, eds. Principles and Practice of Sleep Medicine, Third Edition. Philadelphia: WB Saunders,.
2000:377-90

27) Dijk D~ Duffy JF, Czeisler CA. Circadian and sleep/wake dependent aspects of subjective alertness
and cognitive performance. Journal of Sleep Research 1992;1:112-7

28) Dinges DF: Pack F: Williams K; Gillen KA, Powell Jw; Ott GE, Aptowicz C, Pack Al Cumulative
sleepiness, mood disturbance, and psychomotor vigilance performance decrements during a week of
sleep restricted to 4-5 hours per night. Sleep. 1997;20:267-277.

29) Van Dongen HP, Maislin G, Mullington J; Dinges DF The cumulative cost of additional wakefulness:
Dose-response effects on neurobehavioral functions and sleep physiology from chronic sleep restriction
and total sleep deprivation. Sleep Vol. 26, No.2 2003; 117-126.

30) Scheen AJ; Van CauterE. The roles of time of day and sleep quality in modulating glucose regulation:
clinical implications. Horm Res 1998;49: 191-201.

31) Spiegel K, Leprout R, Van Cauter E. Impact o/sleep debt on metabolic function. Lancet 1999;354:
1435-1439.

32) Pack A, Pack AM, Rodgman E, Cucchiara A,Dinges D, Schwab CW Characteristics of crashes
attributed to the driver having fallen asleep. Accid Anal And Prev 1995;27(6):769-775.

33) Asken MJ; Raham DC. Resident performance and sleep deprivation: a review. J Med Educ.
1983;58:382-388.

34) Leung L, Becker CEo Sleep deprivation and house staff performance. 1. Occup Med. 1992; 34: 1153-
1160.

35) Samkoff JS, Jaques CHM A review of studies concerning effects of sleep deprivation and fatigue on
residents performance. Acad Med. 1991;66:687-693.

36) Owens JA. Sleep loss and fatigue in medical training. Curr Opin Pulm Med. 2001.;7:411- 418.

37) Veasey S, Rosen R, Barzansky B, Rosen L Owens J: Sleep .loss and fatigue in residency training: A
reappraisal. JAMA. 2002;288:.1116-1124.

38}Taffinder N.J; McManus IC, Gul Y, Russell RC, Darzi A. Effect of sleep deprivation on surgeons'
dexterity on laparoscopy simulator. Lancet. 1998,.352: 1191..

39} Grantcharov TP, Bardram L. Funch-Jensen P, Rosenberg J: Laparoscopic performance after one
night on call in a surgical department: prospective study. BMJ: 2001,.323:1222-1223.

40} Lingenfelser T, Kaschel R,' Weber A, Zaiser-Kaschel H, Jakober B, Kuber J: Young hospital doctors
after night duty: their task specific cognitive status and emotional condition. Med Educ.1994,. 28: 566-
572.

41} Storer JS, Floyd HH, Gill WL, GiustiCW; Ginsberg H Effects of sleep deprivation on cognitive ability
and skills of pediatrics residents. Acad Med.1989,. 64:29-32.

42) Bertram DA. Characteristics of shifts and second-year resident performance in an emergency
department. NY StateJ Med .1988,.88: 10-15.

43) Jacques CH, Lynch JC, Samkoff JS. The effects of sleep loss on cognitive performance of resident
physicians. J Fam Pract. 1990,' 30:223-229.

44) Baldwin D and Daugherty S, personal communication

45) Smith-Coggins R, Rosekind MR, Hurd S, Buccino KR. Relationship of day versus night sleep .to
physician performance and mood. Ann Emer Med.) 994; 24:928-934.

46) Steele MT, John 0, Watson WA, Thomas HA, Muelleman RL. The occupational risk of motor vehicle
collisions for emergency medicine residents. Academic Emergency Medicine. 6(10): 1050-1053,1999.
47) Marcus CL,Loughlin GM Effect of sleep deprivation on driving safely in housestaff. Sleep.
1996,.19(10):763-766.



48) Kowalenko T, Hass-Kowalenko J; Rabinovich A, Grzybowski M Emergency medicine residency
related MVC's - is sleep deprivation a risk factor? Acad EmergMed. 2000,.7(5):451. 49 )Parks DK, Day-
night pattern in accidental exposures to blood-borne pathogens among medical students and residents.
Chronobiolint,. 2000,17(1): 61-70.

49) Parks DK, Day-night pattern in accidental exposures to blood-borne pathogens among medical
students an residents. Chronobiol Int; 2000, 17(1): 61-70

50) Daugherty SR, Baldwin DC. ,Sleep deprivation in senior medical students and first-year residents.
Academic Medicine. 1996,.71(1):S93-S95.)

51) Baldwin P J; Dodd M; Wrate R W Young doctors' health -1 How do working conditions affect attitudes,
health and performance? Soc Sci Med. 45(1):35-40, 1997.

52) Sawyer RG, Tribble CG, Newberg DS, Pruett TL, Minasi JS. Intern call schedules and their
relationship to sleep, operating room participation, stress, and satisfaction. Surgery.

1999,.126:337-342.

53) Gravenstein JS, Cooper JB, Orkin FK. Work and rest cycles in anesthesia practice. Anesthesiology.
72:734-742, 1990.

54) Gander PH; Merry A, Millar MM, Wellers J. Hours of work and fatigue-related error: a survey of New
Zealand anaesthetists. Anaesth Intensive Care. 2000,.28:178-183.

55) Wu AW; Folkman S, McPhee SJ; Lo, B. Do house officers learn from their mistakes? JAMA
1991,.265(16): 2089-2094.

56) Morris GP, Morris RW Anaesthesia and fatigue: an analysis of the first 10years of the Australian
incident monitoring study 1987-1997. Anaesth Invensive Care. 2000,.28:300-304.

57) Williamson JA, Webb RK, Sellen A, Runciman WE, Van der Walt JR. Human failure: an analysis of
2000 incident reports. Anesth Intensive Care. 1993..21: 678-683

58) Haynes DF, Schwedler M, Dyslin DC, Rice JC, Kerstein MD. Are postoperative complications related
to resident sleep deprivation? S Med J.1995,. 88:283-289.

59) Chugh DK, Weaver TE, DingesDF. Neurobehavioral consequences of arousals. Sleep 1996

Dec; 19(10 Suppl):S198-201.

60) Roehrs J: Carskadon MA, Dement WC, RothJ:Daytimes./eepiness and alertness in

Principles and Practice of Sleep Medicine, Kryger, Roth, and Dement , ed. WE Saunders Company,
Philadelphia, Third edition,43-52.

61) Lamberg L. Long hours, little sleep: Bad medicine for physicians-in-training? JAMA. 2002;
287(3):303~306...

62) Code of Federal Regulations Aviation (14 CFRPart 121; 14 CFR Part 135)...

63) Whitehead DC, Thomas H, Slapper DR.. A rational approach to shift work in emergency medicine...
Ann EmergMed 1992;21: 1250-58.

64) Gillberg M; Kecklund G, Axelsson J; Akerstedt T: The effects of a short daytime nap after restricted
night sleep. Sleep. 1996,.19:570-575.

65) Lumley M; Roehrs J: Zorick F, Lamphere J; Roth 7: The alerting effects of naps in sleep- deprived
subjects. Psychophysiology. 1986,.23:403-408.

66) Rosa RR, Bonnet ME; Bootzin RR, et at. Intervention factors for promoting adjustment to nightwork
and shiftwork. Occup Med. 1990;5:391-415.

67) Bonnet MH; Arand DL. Impact of naps and caffeine on extended nocturnal performance. Physiol
Behav.1994;56:103-109.

68) Gillberg M; Kecklund G, Axelsson J; Akerstadt T: Counteracting sleepiness with a short nap. J Sleep
Res. 1994,.3:90.

69) Wright KP, Badia P, Myers BL, Plenler SC. Combination of bright light and caffeine as a
countermeasure for impaired alertness and performance during extended sleep deprivation. J Sleep Res.
1997,.6:26-35.

70) Acherman P, Werth E, Dijk D, Borbely AA. Time course of sleep inertia after nighttime and daytime
sleep episodes. Arch ItalBio. 1995,.134:109-119.

71) Bruck D, Pisani DL. The effects of sleep inertia on decision-making performance. J Sleep Res.
1999;8:95-103.

72) Hans, P AV D, Maislin, G, Mullington, JM; Dinges, DF. The cumulative cost of additional
wakefulness: Dose -response effects on neurobehavioral functions and sleep physiology from chronic
sleep restriction and total sleep deprivation. Sleep 26;2: 117-126,2003.

73) National Sleep Foundation: 2001 "Sleep in America" Poll. Press Release, March 2001.

74) Dement WC, Greenberg S. Changes in total amount of stage four sleep as a function of partial sleep
deprivation. Electrorncephalogr Clin Neurophysiol 20: 523-526, 1966.



75) Zarcone, VP: Sleep Hygiene. In Kryger MH, Roth 1: Dement WC (eds): Principles and practice of
Sleep Medicine, 3rd ed. Philadelphia, WB Saunders Company,pp657-661, 2000.

76) Lyznicki JM, Doege rc, Davis RM, Williams MA. Sleepiness, driving, and motor vehicle crashes.
Council on Scientific Affairs, American Medical Association. JAMA 1998 Jun 17;279(23): 1908-13.

77) http://www.nhtsa. dot.gov/people/perform/human/drows_driving/index.html

78) http://www.nhtsa. dot.gov/people/perform/human/Drowsy. Html.

79) Jorgensen KM, Witting MD. Does exogenous melatonin improve day sleep or night alertness in
emergency physicians working night shifts? Ann Emerg Med. 1998,.31 :699- 704.

80) Wrenn K, Wright S. Melatonin after night shift work. Ann Emerg Med. 1999;33:479.

81) Wright SW; Lawrence LM, Wrenn KD, Haynes ML, Welch LA, Schlack HM. Randomized clinical trial
of melatonin after night-shift work: efficacy and neuropsychologic effects. Ann Em erg Med. 1998;32:334-
340.

82) Newhouse PA, Belenky G, Thomas M, Thorne D, Sing HC, Fertig J: The effects of d- amphetamine
on arousal, cognition, and mood after prolonged total sleep deprivation. Neuropsychopharm.1989;2:153-
164.

83) Bensimon J; Benoit 0, Lacomblez L, Weiler E, Warot D, Weil JS, Peuch AJ: Antagonism of modafanil
of the psychomotor and cognitive impairment induced by sleep deprivation in 12 healthy volunteers.
Psychiatr Psychobio. 1989,.9:193-254.

84) Zarcone VP Sleep Hygiene in Principles and Practice of Sleep Medicine, Kryger, Roth, and Dement,
ed. WB Saunders Company, Philadelphia, Third edition, 657-61.

85) Rosenthal L, Roehrs J: Zwyghuizen-Doorenbos A, Plath D, Roth 1: Alerting effects of caffeine after
normal and restricted sleep. Neuropsychopharm. 1991;4:103-108.

86) Reyner LA, Horne JA. Early morning driver sleepiness: effectiveness of 200 mg caffeine.
Psychophys.2000;37:251-256.

87) Vidacek S, Kaliterna L, Radosevik- Vidacek B, Folkard F, Productivity on a weekly rotating shift
system: circadian adjustment and sleep deprivation effects. Ergonomics. 1986: 29: 1583-90.

88) Carey JC, Fishburne JI. A method to limit working hours and reduce sleep deprivation in an obstetrics
and gynecology residency program. Obstetrics & Gynecology 1989;74:668-672

89) Mann FA, Danz PL. The night stalker effect: quality improvements with a dedicataed night- call
rotation. Investigative Radiology 1993;28:92-96

90) Richardson GS, Wyatt JK, Sullivan JP, Grav EJ; Ward AE, Wolf MA, Czeisler CA. Objective
assessment of sleep and alertness in medical house staff and the impact of protected time for sleep.
Sleep. 1996; 19:718- 726.



