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Did 'microsleep’ cause deadly NY train
deraillment?




Learning Objectives

List factors that put you at risk for sleepiness
and fatigue

Describe the impact of sleep loss on residents’
and faculty’s personal and professional lives.

Recognize signs of sleepiness and fatigue in
yourself and others.

Challenge common misconceptions among
physicians about sleep and sleep loss.

Adapt alertness management tools and
strategies for yourself and your program.



P00

- How many hours of sleep do you get on
average?

- How many hours of sleep did you get on
your last on-call night?

- How many hours of sleep did you get on
your last post-call night?

- How many hours of sleep did you get on
you last pre-call night?
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Would Slight Moderate High
. ] chance chance
Situation never of chance of of
doze dozing dozing dozing
1. Sitting and reading 0 1 2 3
2. Watching TV 0 1 2 3
3. Sitting and inactive in a public o 1 5 3
place (theater or meeting)
4. As a passenger in a car for an hour
. 0] 1 2 3
without a break
5. Lying down to rest in the afternoon o , 5
) i 1
when circumstances permit
6. Sitting and talking to someone 0 1 2 3
7. Sitting quietly after lunch (without
0] 1 2 3
alcohol)
8. In a car, while stopped for a few
0] 1 2 3

minutes




Historical Background

- Pop Quiz:
- This person Is:




Libby Zion 1965-1984

18 yo college freshman;
depression, phenelzine

URI, fever, jerking

Cornell ER 3 a.m., intern (40
other pts); 36 hours work
shifts

Meperidine, restraints

Hours without evaluation;
temp 1089; death




The Bell Commission

- 1987 — NY state commission, headed
by Dr. Bertrand Bell

- 1989 — NYS adopted recommendations
that doctors In training:

= Work < 80 hours a week
= N0 more than 24 hours in a row

= significantly more on-site supervision
from senior physicians




Historical Background

- The National Academy of Sciences IOM
Report “To Err is Human” - 98,000 patients
die each year secondary to medical errors;

human factors - sleep deprivation one of
the causes.

- Expanding knowledge in sleep and
circadian biology



ACGME

2003 — Duty hour standards implemented
2008 - IOM Task Force releases report

2009 - ACGME Task Force on Quality Care &
Professionalism

2010 — Revised standards take effect

- Duty hours as a surrogate marker for fatigue

- Need a simple ‘fitness for duty’ test —
cognitive and psychomotor function



Epworth Sleepiness Scale

Narcolepsy
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Negative effects of experimental sleep
deprivation

- Neurobehavioral performance

= Sustained attention
= Reaction time
= Vigilance

- Cognitive performance

= Memory
=« Reasoning
= Problem solving



Negative effects of experimental sleep
deprivation

- After one night of missed sleep 25% decline from
baseline, after two nights of missed sleep 40%
decline from baseline

- Chronic partial restriction of sleep to 5 hours or
less per night produces cognitive performance
deficits similar to that of total sleep deprivation.



What causes sleepiness?

Common beliefs:
- It's the boring noon conferences

- |It's the room- it's too:
- Dark
- Warm
= Cool

- It's the food
= 100 much carbohydrates
= 100 much sugar



Physiologic Determinants of Sleepiness

Normal Sleepiness

..........

Jrive

for
Wakefulness

Adapted from: Kryger MH,

et al. Principles and Asleep
Practices of Sleep Awake

Medicine. 2000.
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SLIDE 16: Physiologic Determinants of Sleepiness
Sleep and wakefulness are regulated by two basic, highly coupled processes operating simultaneously (the "two process" model). These are the homeostatic process(15), which primarily regulates the length and depth of sleep, and endogenous circadian rhythms ("biological time clocks"), which influence the internal organization of sleep and timing and duration of daily sleep/wake cycles.(29) 

The circadian sleep rhythm is modulated by the hypothalamus, in particular the suprachiasmatic nucleus (SCN). The SCN sets the biologic body clock to approximately 24 hours, with both light exposure and environmental and scheduling cues entraining or coupling this clock to the 24-hour cycle. Body temperature cycles are also under this circadian hypothalamic control. An increase in body temperature is seen during the course of the day and a decrease is observed during the night. People who are alert late in the evening (i.e., evening types or "night owls") have body temperature peaks late in the evening, while those who find themselves most alert early in the morning (i.e., morning types or "larks") have body temperature peaks early in the evening.
 
Melatonin has been implicated as a modulator of the effects of light exposure on the circadian sleep-wake cycle. Melatonin is secreted maximally during the night by the pineal gland. Prolactin, testosterone, and growth hormone also demonstrate circadian rhythms, with maximal secretion during the night. Many other physiologic functions, such as urine production and changes in blood pressure, are under circadian control and synchronized with the sleep-wake cycle.

Sleep homeostatic drive (sleep load) builds up during wake, reaching a maximum in the late evening (near usual sleep time). The circadian system facilitates awakening and through the day usually acts as a counterbalance to the progressive accumulation of sleep load. This model explains the ability to maintain wakefulness during the day and sleep during the night. Thus, the relative level of sleepiness or alertness existing at any given time during a 24 hour period is determined by the duration and quality of previous sleep, as well as time awake since the last sleep period, interacting with the 24 hour cyclic pattern or rhythm characterized by clock-dependent periods of maximum sleepiness ("circadian troughs") and maximum alertness ("circadian peaks"). 

15.	Borbely AA, Achermann P. Sleep homeostasis and models of sleep regulation. In: Kryger MH, Roth T, Dement WC, eds. Principles and Practice of Sleep Medicine. 4th ed. Philadelphia, PA: Elsevier/Saunders; 2005:405-17.
29.	Czeisler CA, Burton OM, Khalsa SBS. The human circadian timing system and sleep-wake regulation. In: Kryger MH, Roth T, Dement WC, eds. Principles and Practice of Sleep Medicine. 4th ed. Philadelphia, PA: Elsevier/Saunders; 2005:375-94.


Stages of Sleep

Non-REM Sleep:
eStage 1
5-10 minutes; occurs at sleep-wake
transition
e Stage 2
20 minutes; Iinitiation of true sleep
eStages 3 and 4
30-40 minutes deep sleep; most restorative
stage of sleep
*REM Sleep:
70-90 minutes after falling asleep;
Associated with dreaming;
Bursts of rapid eye movement
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Sleep Deprivation in Medicine

Insufficient sleep on call/
Insufficient recovery time

)Y

Fragmented sleep
Pagers, etc

4

Excessive Daytime Somnolence

4

\

Circadian rhythm disruptions
-rotating shift work, floating
shifts

Sleep disturbances
-sleep apnea, restless legs,
etc




Consequences of Sleep Deprivation

Patient Care
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SLIDE 17: Consequences of Sleep Deprivation 
The consequences related to sleep loss and shift work in physicians in training, like those in any occupational setting, are potentially broad in scope and are likely to occur in a number of domains. They include:
	Personal and family consequences (mood disturbances, increased stress, adverse health consequences, negative effects on personal relationships, increased potential for alcohol and substance abuse, and increased risk of motor vehicle crashes)
	Negative effects on cognitive and neurobehavioral functioning (attention, reaction time, vigilance, memory, as well as motivation)
	Impact on the performance of professional duties (including procedures such as intravenous insertion, cognitive tasks such as electrocardiogram interpretation, and patient-related behavior such as communication skills)
	Implications for the quality of medical education (decreased retention of information, impaired information processing, and decreased motivation to learn) 
	Impact on the quality of patient care and on commission of errors in the hospital setting, a particular concern in this era of increasing accountability in health care.

To date, there are over 50 studies in the literature on sleep loss and fatigue in medical training, including about 30 performance studies that have examined specific effects on a variety of different performance and performance-related measures. Outcome variables in these studies include: effects on neuro-cognitive and psychomotor functioning in the laboratory setting, effects on performance of simulated work-related tasks and of occupational tasks in actual work settings, and effects on mood and psychological state. 

However, there are methodologic flaws in many of the studies, including small sample size, lack of objective or reliable recording of actual sleep amounts, and use of performance outcome measures which may not be sensitive enough or may not be of adequate duration to detect more subtle levels of impairment. Furthermore, the design of most of these studies involves comparisons between pre-call (“rested”) and post-call performance in groups of residents. Because the “rested” comparison residents were often in reality chronically sleep deprived, this can obscure an actual difference between baseline and post-call performance. Although it is difficult to compare studies because of the wide variation in methodology, several reviews have attempted to summarize the available data.(33-37) The following slides will illustrate some specific findings in various fields and across tasks.

33.	Asken MJ, Raham DC. Resident performance and sleep deprivation: a review. J Med Educ 1983;58(5):382-8.
34.	Leung L, Becker CE. Sleep deprivation and house staff performance. Update 1984-1991. J Occup Med 1992;34(12):1153-60.
35.	Owens JA. Sleep loss and fatigue in medical training. Curr Opin Pulm Med 2001;7(6):411-8.
36.	Samkoff JS, Jacques CH. A review of studies concerning effects of sleep deprivation and fatigue on residents' performance. Acad Med 1991;66(11):687-93.
37.	Veasey S, Rosen R, Barzansky B, Rosen I, Owens J. Sleep loss and fatigue in residency training: a reappraisal. JAMA 2002;288(9):1116-24.


Affects on PATIENTS



Sleep Deprivation Decreases Attention

Attention lapses

Van Dongen et al, Sleep,
2003

Days of sleep deprivation

g total sleep
deprivation

4 hours
nightly
7] 6 hours
nightly

8 hours
nightly
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SLIDE 11: Sleep Deprivation Decreases Attention
With decreased sleep, higher-order cognitive tasks are affected early and disproportionately. Tests requiring both speed and accuracy demonstrate considerably slowed speed before accuracy begins to fail. A dose response experiment measuring waking neurobehavioral and sleep physiological functions during chronic sleep restriction is very revealing.(22) The results demonstrate that chronic restriction of sleep to six hours or less per night produced cognitive deficits equivalent to up to two nights of total sleep deprivation.(22) The experiment further reveals that even relatively moderate sleep restriction can have detrimental affects on waking neurobehavioral functions in healthy adults. 

The data shown in this slide clearly demonstrates that sleep deprivation decreases attention. Four different neurobehavioral assays served to measure cognitive performance capability and subjective sleepiness. Each panel displays group averages for subjects in the eight hour (black line), six hour (light blue line) four hour (red line), and total sleep deprivation (yellow line) groups. Chronic sleep period conditions are shown at baseline (BL) and across 14 days. Data shows that chronic restriction of the nocturnal sleep period to either six hours or four hours per day for 14 days resulted in significant cumulative degradation of attention (more lapses) relative to the eight hour sleep period condition.

Decreased behavioral alertness, as measured by lapses of attention, is a dose-dependent, near-linear function of the number of days of sleep restriction.(22) This finding may indicate that the development of neurocognitive deficits over days of sleep restriction may be accounted for solely by cumulative sleep loss. This may further suggest that sleep debt is perhaps best understood as resulting in additional wakefulness that has a neurobiological “cost” that accumulates over time.

22.	Van Dongen H, Maislin G, Mullington J, Dinges D. The cumulative cost of additional wakefulness: dose-response effects on neurobehavioral functions and sleep physiology from chronic sleep restriction and total sleep deprivation. Sleep 2003;26(2):117-26.


Resident Self-reported Errors by Average Daily
Hours of Sleep

Percentage Reporting Errors
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SLIDE 23: Resident Self-reported Errors by Average Daily Hours of Sleep
In the national multi-specialty survey referenced previously(38), the reported average work and sleep hour figures varied greatly by specialty. In general, residents in surgery and the surgical subspecialties reported the fewest hours of nightly sleep, with those in surgery averaging nearly two hours less per night than those in pathology. There was a significant correlation (p = 0.0001) between residents’ reported sleep hours and their ratings of the frequency of personal experiences of prolonged sleep deprivation.

38.	Baldwin DC, Jr., Daugherty SR. Sleep deprivation and fatigue in residency training: results of a national survey of first- and second-year residents. Sleep 2004;27(2):217-23.


Intern Sleep and Patient Safety Study

eRandomized trial comparing interns’ alertness and performance on traditional
“q3” schedule with 24-30 hour shifts (ACGME-compliant) vs. 16 hr max schedule

*Results: 7wice as many EEG-documented attentional failures at night on
traditional schedule

0.8
" Between Groups p=0.02
o 0.7
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L 8_ 0.6 hour shifts
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o
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o £ O Intervention
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Attentional Failures at Night

Lockley et al. N Engl J Med
2004
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SLIDE 28: Intern Sleep and Patient Safety Study
LEVEL 2 SLIDE
Lockley and colleagues(50) studied a group of 20 interns under two conditions: a traditional schedule with 30 hour shifts scheduled every other shift and an intervention schedule in which shifts were limited to 16 hours. Sleep times were collected from sleep logs and, during ICU shifts, the logs were supplemented by continuous ambulatory polysomnographic recordings. Attentional failures were defined as periods of slow rolling eye movements intruding during wakefulness. Failures were documented in a subgroup of recordings from between 11 p.m. and 7 a.m. The number of attentional failures during the night in the traditional condition was more than twice the number of attentional failures in the intervention condition.

50.	Lockley SW, Cronin JW, Evans EE, et al. Effect of reducing interns' weekly work hours on sleep and attentional failures. N Engl J Med 2004;351(18):1829-37.


Intern Sleep and Patient Safety Study

Results: 36% more serious errors on traditional schedule, including f#ive times
as many serious diagnostic errors

O Traditional
"gq3'" 24-30
p < p= hour shifts

140
p <0.001

120

-
N A~ O 00O
@ NN o NG NG

Errors per 1000 pt days

e |

o

Serious Serious Serious
Medical Errors Medication Diagnostic
- Total Error Error

Landrigan et al. N Engl J Med 2004
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SLIDE 29: Intern Sleep and Patient Safety Study
Landrigan and colleagues(51) measured medical errors under the same two conditions as in the previous slide. Medical errors were determined by direct observation of interns and chart review, voluntary reports and computerized event-detection monitoring. Errors were categorized as including procedural, medication and diagnostic errors. The study included 2203 patient days, 634 admissions and 5888 hours of direct observation. Interns made 35.9% more serious errors during the traditional schedule than during the intervention schedule. The rate of diagnostic errors was 5.6 times higher in the traditional schedule than the intervention schedule. 

51.	Landrigan CP, Rothschild JM, Cronin JW, et al. Effect of reducing interns' work hours on serious medical errors in intensive care units. N Engl J Med 2004;351(18):1838-48.


Impaired Speed and Errors in Performance:
Laparoscopic Surgical Simulator

Tirme to complete the risk (secornds)

Pre and post 17-hour overnight call duty in a surgical department
(median reported sleep time 1.5 h; range 0-3 h)
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Grantcharov TP et al, BMJ, 2001
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SLIDE 25: Impaired Speed and Errors in Performance: Laparoscopic Surgical Simulator
LEVEL 2 SLIDE
This prospective study(44) conducted in a gastroenterology unit assessed surgeons’ performance in laparoscopic skills after one night on call. The average amount of sleep the preceding night was 1.5 hours.  Speed decreased and errors and unnecessary movements increased across various virtual laparoscopic tasks. Although the absolute differences were small (e.g., a few seconds or a few extra movements), they were significant and could amount to clinically important differences over the length of an entire surgery. Of note, the task with the most notable differences represents a combination of several virtual tasks and has been correlated with surgical performance in vivo.

44.	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(7323):1222-3.


Risk of complications by attending physicians after
performing nighttime procedures

- 86 consultant surgeons, 134 OB-GYN

- No significant increase in complications In
postnighttime procedures vs. control

- However, in consultant surgical cases with <6 hours
sleep

- Substantially elevated rate of complications
« 6.2% vs. 3.4%
- OR 1.72

- Concern - Sleep hours assessed retrospectively

Rothschild, JAMA 2009



Impact of Resident Work-Hour Restrictions
on Outcomes of Cardiac Operations

- 1562 patients 1997-2007
- Prior to 2003 vs. post 2003

- Controlled for patient-specific confounding
factors

- Post-reform
- Significantly lower 30-d mortality rate
- Slightly lower 6-month mortality rate

- Multivariate analysis =»significantly lower 30-d
and 6-mo mortality



Consultant Surgeon Sleep Hours and
Patient Outcomes Iin Cardiac Surgery

- January 2004 — December 2009

- Collected sleep hours, 6 surgeons, 32-55 yo
- All CABG, valves, combined, aortic surgeries
- 90% power to detect 4% difference

- 4047 consecutive procedures

- 0-3 hours, 3-6 hours, >6 hours

- No difference in mortality or major
complication rate

Chu et al, Arch Surg, 2011



Consultant Surgeon Sleep Hours and
Patient Outcomes Iin Cardiac Surgery

- ? Related to compensatory mechanisms to
combat sleep deprivation

- More experience
. Dexterity more routine
= " Team sport”

- Future studies need to investigate these
points

Chu et al, Arch Surg, 2011



Affects on YOU



Residents Averaging Less Than Five Hours

of Sleep per Night

Serious conflict with nursing staff

Odds Ratio

Involvement in a malpractice suit 2.02
Use of medication to stay awake 1.91
Serious conflict with other residents 1.86
Accidents/injuries 1.84
Making a serious medical error 1.74
Noticeable weight change 1.59
Increased use of alcohol 1.52

1.47

Baldwin & Daugherty, Sleep, 2004
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SLIDE 19: Residents Averaging Less Than Five Hours of Sleep per Night
In a national, random, multi-specialty survey conducted in 1999, 3,604 PGY1 and PGY2 residents (64.2% response rate) reported working an average of 79.4 hours per week and sleeping 41.1 hours per week, or slightly less than six hours per night. PGY1 residents averaged only 5.7 hours of nightly sleep. Work hours and sleep hours were negatively correlated (r = -.39; p < 0.0001). Nearly a quarter of the entire sample (22.2%) reported sleeping five hours or less per night, while over 66% of the residents averaged six hours or less.(38, 39) 
 
Slide 19 shows that residents averaging five hours or less per night had elevated odds-ratios for a number of important variables affecting patient care and safety, as well as personal health. These included being named in a malpractice case, making a serious medical error, personally experiencing serious accidents or injuries, increased alcohol intake, notable weight change, taking medications to stay awake and to cope with the residency, having serious conflict with other residents, attendings, and nursing staff, and working while in an impaired condition.

38.	Baldwin DC, Jr., Daugherty SR. Sleep deprivation and fatigue in residency training: results of a national survey of first- and second-year residents. Sleep 2004;27(2):217-23.
39.	Baldwin DC, Jr., Daugherty SR, Tsai R, Scotti MJ, Jr. A national survey of residents' self-reported work hours: thinking beyond specialty. Acad Med 2003;78(11):1154-63.


Harvard Work Hours, Health, and Safety
Study — Methods

- National survey

« Quantify the work schedules and determine if
Increased hours are associated with increased
risk of house staff injury

- Monthly surveys
- Work hours, crashes, and injuries

_ Correlation of work hours and motor vehicle
crashes

. 1,417 person-years monthly survey
data collected from 2,737 interns
nationwide in 2002-2003

Barger, L. K. et al. N Engl J Med 2005
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SLIDES 32 - 33: Harvard Work Hours, Health, and Safety Study
One of the more dangerous consequences of sleep loss is a significant decrement in attention and reaction time that has been shown to have a measurable impact on operating a motor vehicle. Fall-asleep car crashes are a predictable consequence of sleep loss. Compared to sleeping eight hours or more, sleeping less than five hours increases the risk of involvement in a sleep-related versus a non sleep-related crash by 4.5 times. Furthermore, such crashes are more likely to result in serious injury or death than alcohol-related crashes, perhaps because there are fewer behavioral attempts made by the driver to avoid the imminent event.(40, 54)

Several retrospective self-report studies have examined the relationship between sleep loss and fatigue and traffic citations, motor vehicle crashes (MVC), and “near-miss” driving accidents. Studies which have looked at the issue have found prevalence rates for collisions as high as 8% and near-crashes up to 58% in emergency room physicians.(56) In this study, 74% and 80% of the collisions and near-miss crashes, respectively, occurred on the drive home following the night shift. Furthermore, driving incidents were correlated with both the number of night shifts worked, and residents’ self-reported tolerance of shift work and adaptation to drowsiness. Marcus and Loughlin’s survey of pediatric house officers found a significantly increased prevalence compared to faculty of falling asleep at the wheel either while driving or stopped at a traffic light (49% of the residents vs. 13% of the faculty), traffic citations (25% vs. 18%), and motor vehicle accidents (20 vs. 11 accidents), with the vast majority of these incidents occurring post-call.(55) Finally, a recent retrospective survey of 697 emergency medicine residents found that they were 6.7 times more likely to have a fall-asleep MVC during residency as compared to prior to residency; furthermore, these collisions were associated with rotations with more frequent call and during which less sleep was routinely obtained.(53)

40.	Pack AI, Pack AM, Rodgman E, Cucchiara A, Dinges DF, Schwab CW. Characteristics of crashes attributed to the driver having fallen asleep. Accid Anal Prev 1995;27(6):769-75.
53.	Kowalenko T, Kowalenko J, Gryzbowski M, Rabinovich A. Emergency medicine resident related auto accidents-Is sleep deprivation a risk factor? Acad Emerg Med 2000;7(10):1171.
54.	Lyznicki JM, Doege TC, Davis RM, Williams MA. Sleepiness, driving, and motor vehicle crashes. Council on Scientific Affairs, American Medical Association. JAMA 1998;279(23):1908-13.
55.	Marcus CL, Loughlin GM. Effect of sleep deprivation on driving safety in housestaff. Sleep 1996;19(10):763-6.
56.	Steele MT, Ma OJ, Watson WA, Thomas HA, Jr., Muelleman RL. The occupational risk of motor vehicle collisions for emergency medicine residents. Acad Emerg Med 1999;6(10):1050-3.


Results

- For each extended duration work shift
scheduled per month interns had:

= 8.8 % (3.2%-14.4%) increased monthly risk
of any motor vehicle crash

= 16% (7.6%, 24.4%) increased monthly risk of
a motor vehicle crash on the commute from

WOork

Barger, L. K. et al. N Engl J Med 2005
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See previous slide for notes.


Motor Vehicle Crash Risk in Interns on Commute Home
from Hospital

1.2

0.8

0.6

0.4

0.2

O Extended shifts (>24 hours) @& Non-extended shfits (<24 hours)

OR: 2.3, p<0.001

Crashes per 1000 commutes from the hospital

Barger, L. K. et al. N Engl J Med 2005
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SLIDES 34: Harvard Work Hours, Health, and Safety Study
LEVEL 2 SLIDE
The Harvard Work Hours, Health and Safety Study report provides estimates of the increased risk of incidents as a result of prolonged work shifts. Using a web-based survey, Barger and colleagues(52) collected data from 2737 interns on documented motor vehicle crashes, near miss incidents and incidents involving involuntary sleeping. The frequency of incidents following extended shifts (more than 24 hours) was compared to the frequency of incidents following non-extended shifts (less than 24 hours). The odds ratio for reporting either type of incident after extended shifts was 2.3 compared to non-extended shifts (95% confidence interval 1.6 to 3.3). The risk of actual crashes was 9.1% higher after extended shifts (95% confidence interval 3.4 to 24.7%). In addition, the risk of falling asleep at the wheel or while stopped in traffic was significantly higher in months when interns worked five or more extended shifts.

52.	Barger LK, Cade BE, Ayas NT, et al. Extended work shifts and the risk of motor vehicle crashes among interns. N Engl J Med 2005;352(2):125-34.


Potential Legal Implications for House
Staff and Hospitals

- In New Jersey, “driving after having been
without sleep for a period in excess of 24
consecutive hours” now explicitly
considered reckless and vehicular homicide

- Laws pending In several other states to make
drowsy driving a felony

- Several “high profile” cases In courts accuse
hospitals responsible for fatigue-related
crashes even after staff have left.
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SLIDE 36: Potential Legal Implications for House Staff and Hospitals
LEVEL 2 SLIDE
Several states have either passed legislation or are considering legislation to criminalize driving while sleepy. In most cases proof of drowsiness consists of documentation of more than 24 hours of continuous wakefulness. Although this may be difficult to prove in many occupations, hospital documents might provide a convenient paper trail for prosecutors to follow. Interns and residents may not be the only group at risk when accidents occur after prolonged shifts. Several cases have held employers responsible for causing sleepiness as well, raising the possibility that hospitals will be held liable for resident’s accidents. To this point, however, “vicarious liability” of hospitals has not been extended beyond errors committed by residents during the course of their work in the hospital.(57)

57.	Kachalia A, Studdert DM. Professional liability issues in graduate medical education. JAMA 2004;292(9):1051-6.


Risk Factors for Drowsy Driving

e Driving long distances without breaks
e Driving alone or on a boring road
e Driving at high risk times of day

450
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Number of Crashes
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Time of Day
o P

Pack et al Accid Anal Prev 1995

Driving home post-call
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SLIDE 38: Risk Factors for Drowsy Driving
Typically, drowsy driving crashes involve a single occupant driving off the road.  The highest risk group for drowsy driving crashes is young (less than 25 years old) males. The risk of a drowsy driving crash is also significantly higher under conditions that increase drowsiness (medication, alcohol), or minimize environmental stimuli (highway driving for long periods). The relationship among circadian rhythms, homeostatic drive related to sleep loss, and driving performance also impact the timing of drowsy driving crashes; the graph on Slide 36 demonstrates that the most common times of day for fall asleep crashes are in the morning and in the mid afternoon, times when residents are most likely to be driving home post-call.(40)

40.	Pack AI, Pack AM, Rodgman E, Cucchiara A, Dinges DF, Schwab CW. Characteristics of crashes attributed to the driver having fallen asleep. Accid Anal Prev 1995;27(6):769-75.


Recognize Signs of Driving While Drowsy
(DWD)

e Trouble focusing on the road

e Difficulty keeping your eyes open

e Nodding

e Yawning repeatedly

e Drifting from your lane, missing signs or
exits

 Not remembering driving the last few
miles

e Closing your eyes at stoplights
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SLIDE 37: Recognize Signs of Driving While Drowsy
There are a number of warning signs that indicate an increased risk for a drowsy driving accident. By the time these behaviors occur, however, the individual may have already been experiencing "microsleeps", the brief intrusions of the sleep state into wakefulness. These microsleeps, which often occur without any subjective awareness of the individual experiencing them, can have tragic consequences under certain circumstances, like driving or monitoring anesthesia (see Slides 42 – 44 for more information). 


Drowsy Driving:
What Does and Does Not Work

- What works:

- AVOID driving if drowsy - get a ride home,
take a taxi, or use public transportation.

- Take a 20 minute nap and/or drink a cup of
coffee before going home post-call - 20
minute recovery time.

~ Stop driving if you notice the warning signs of
sleepiness, pull off the road at a safe place,
take a short nap.
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SLIDE 39: Drowsy Driving: What Does and Does Not Work
Specific countermeasure to mitigate (not eliminate!) the risks of driving home after a period of sleep loss are listed on Slide 37, as well as those that have not been shown to be effective but which are common behavioral reactions. The best countermeasure for sleep loss remains sleep. Many of these strategies require a cooperative effort among residents, program directors, and hospital administrators. For example, napping before driving home post-call can be greatly facilitated by both a stated endorsement from the residency director, and the provision of appropriate sleeping quarters by the hospital. Some programs have instituted operational measures such as an optional taxi service for residents who feel unsafe to drive home after work.


Drowsy Driving:
What Does and Does Not Work

- What doesn’t work:
- Turning up the radio
- Opening the car window
- Chewing gum
- Blowing cold air (water) on your face
~ Slapping (pinching) yourself hard

- Promising yourself a reward for
staying awake
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SLIDE 39: Drowsy Driving: What Does and Does Not Work
Specific countermeasure to mitigate (not eliminate!) the risks of driving home after a period of sleep loss are listed on Slide 37, as well as those that have not been shown to be effective but which are common behavioral reactions. The best countermeasure for sleep loss remains sleep. Many of these strategies require a cooperative effort among residents, program directors, and hospital administrators. For example, napping before driving home post-call can be greatly facilitated by both a stated endorsement from the residency director, and the provision of appropriate sleeping quarters by the hospital. Some programs have instituted operational measures such as an optional taxi service for residents who feel unsafe to drive home after work.


It only takes a

FOUR SECOND

lapse In attention
to have a
drowsy driving crash



Recognizing Sleep Deprivation

- Falling asleep in conferences or on rounds

- Feeling restless and irritable with staff,
colleagues, family and friends

- Having to check your work repeatedly

- Difficulty focusing on the care of your
patients

- Feeling like you really just don’t care




Recognizing Sleep Deprivation

A decline In performance starts after about 15-
16 hours of continued wakefulness.

Lowest alertness after being up all night is
between 6AM and 11AM.

Sleepy people underestimate their level of
sleepiness and overestimate their alertness

The sleepier you are, the less accurate your
perception of degree of impairment.

You can fall asleep briefly (“microsleeps”)
without knowing It.



Microsleeps

Unintentional episodes of sleep, typically
between 5-t0-14 seconds in duration

Cause: Sleep debt, sleep deprivation.

Behavioral Correlates: Head nods, drooping
eyelids.

Subjective “unawareness” or “spacing out”
sensation

Extremely dangerous in situations when
continual alertness is demanded (driving,

Operatl ng) - Harrison, Y., and Horne, J. A. EEG Clin Neurophysiol, 1996

Risser, M. R., Ware, J. C., and Freeman, F. G. Sleep, 2000
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SLIDE 46: Microsleeps
Microsleeps (also known as “lapses,” “blocks,” “gaps” or “delayed actions”) are unintentional episodes of loss of attention and are used to define very short periods of sleep, typically between 5-to-14 seconds in duration.(62) Microsleeps are associated with a marked reduction in behavioral responsiveness following prolonged loss of sleep.(63) The underlying pathophysiology of microsleeps is believed to be due to phasic interruption of the capacity of the brainstem, and possibly other cortical structures to which they are allied, to maintain arousal.(64) The electrographic hallmark of this inattention is the appearance of bursts of high voltage slow wave activity (more characteristic of deep sleep) in cortical areas.(64) The term microsleep has been used in the transportation industry to characterize short sleep episodes which can impact driving performance and lead to accidents. They are good indicators of excessive daytime sleepiness and have been associated with poor simulated driving performance.(65)

62.	Harrison Y, Horne JA. Occurrence of "microsleeps' during daytime sleep onset in normal subjects. Electroencephalogr Clin Neurophysiol 1996;98(5):411-6.
63.	Mirsky AF, Carson PV, Jr. A comparison of the behavioral and physiological changes accompanying sleep deprivation and chlorpromazine administration in man. Electroencephalogr Clin Neurophysiol 1962;14:1-10.
64.	Meldman MJ. A Nosology of the Attentional Diseases. Am J Psychiatry 1964;121:377-9.
65.	Risser MR, Ware JC, Freeman FG. Driving simulation with EEG monitoring in normal and obstructive sleep apnea patients. Sleep 2000;23(3):393-8.


Did 'microsleep’ cause deadly NY train
deraillment?




Anesthesia Resident Study

- Residents did not perceive themselves to
ne asleep almost half of the time they
nad actually fallen asleep.

- Residents were wrong 76% of the time
when they reported having stayed
awake.

Howard et al 2002



Adaptation to Sleep Loss

Myth: “I've learned not to need as much sleep
during my residency.”

Fact: Sleep needs are genetically determined —
specific polymorphisms in PER3 gene

Fact: Human beings do not “adapt” to getting
less sleep than they need.*

Fact: Although performance of tasks may
Improve somewhat with effort, optimal
performance and consistency of performance do
not! (e.g., post-call performance on a
neurocognitive battery does not differ by training
year)

*Arnedt, JAMA, 2005
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SLIDE 13: Adaptation to Sleep Loss 
Many studies, including those cited above(5, 18, 22) and below(27, 28), have clearly demonstrated that human beings do not simply adapt to a state of chronic sleep loss by "learning to function" on less than adequate amounts of sleep. For example, a recent study of medical residents found that post-call performance on a battery of neurocognitive tasks, including a driving simulator, was not significantly better in more senior residents compared to more junior ones.(25) The need for sleep is a biological imperative that must be obeyed at the risk of compromising cognitive functioning, memory, and efficiency and accuracy in performing tasks. Performance can be maintained under certain conditions of sleep loss but only for short periods of time and at sub-optimal levels, on certain types of tasks (shorter, less complex), and under the right circumstances (high level of motivation, powerful reinforcement).

5.	Pilcher JJ, Huffcutt AI. Effects of sleep deprivation on performance: a meta-analysis. Sleep 1996;19(4):318-26.
18.	Jewett M, Dijk D, Kronauer R, Dinges D. Dose-response relationship between sleep duration and human psychomotor vigilance and subjective alertness. Sleep 1999;22(2):171-9.
22.	Van Dongen H, Maislin G, Mullington J, Dinges D. The cumulative cost of additional wakefulness: dose-response effects on neurobehavioral functions and sleep physiology from chronic sleep restriction and total sleep deprivation. Sleep 2003;26(2):117-26.
25.	Arnedt J, Owens J, Crouch M, Stahl J, Carskadon M. Neurobehavioral performance of residents after heavy night call vs after alcohol ingestion. JAMA 2005;294(9):1025-33.
27.	Dijk DJ, Duffy JF, Czeisler CA. Circadian and sleep/wake dependent aspects of subjective alertness and cognitive performance. J Sleep Res 1992;1(2):112-7.
28.	Dinges DF, Pack F, Williams K, et 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(4):267-77.


Recovery from Sleep Loss

*Myth: “All | need is my usual five
to six hours the night after call and
I'm fine.”

eFact: Sleep debt develops and
recovery from on-call sleep loss
generally takes at least two nights
of extended sleep to restore
baseline alertness.
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SLIDE 55: Recovery from Sleep Loss  
There is substantial evidence that getting less than six hours of sleep on a chronic basis leads to decreased neuropsychological performance. Following sleep loss, such as night on call, five to six hours of sleep is not enough to pay back the sleep debt. In a recent National Sleep Foundation poll, of those interviewed who slept seven hours or less on weekdays, most reporting having to sleep longer on weekends and about half slept eight or more hours during the two weekend days to recover their sleep.(82) Following sleep deprivation, recovery sleep is characterized by an increase in the amount of slow wave sleep or deep sleep.(15) 

15.	Borbely AA, Achermann P. Sleep homeostasis and models of sleep regulation. In: Kryger MH, Roth T, Dement WC, eds. Principles and Practice of Sleep Medicine. 4th ed. Philadelphia, PA: Elsevier/Saunders; 2005:405-17.
82.	Sleep in America Poll. 2005. (Accessed at http://www.sleepfoundation.org/_content/hottopics/2005_summary_of_findings.pdf.)
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SLIDE 47: The Effects of Sleep Loss are Cumulative 
Dinges and colleagues(28) studied the effects of sleep restriction to five hours per night on mood and performance variables, including measures of alertness, fatigue, mood disturbance and stress. Lapses on a psychomotor vigilance task (presumed to be associated with microsleeps) showed an immediate and persistent increase with sleep deprivation and continued to worsen over the seven days of the study. A single recovery night was not sufficient to restore baseline performance.

28.	Dinges DF, Pack F, Williams K, et 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(4):267-77.


Deterioration of Neurobehavioral Performance in Resident
Physicians During Repeated Exposure to Extended Duration Work
Shifts.

- Prospective, repeated measures, within subject
- MICU and CCU; 34 PGY-1s (23 men)

- 3 week, Q3 schedule with alternating 24-30 shifts and 8-
hour shifts

- PSVT before, during and after each shift
- Sleep/work/wake logs showed cumulative sleep loss

- Response times deteriorated over a 24-30 hour shift
(P<0.0005), and cumulatively (P<0.01)

- Controlling for time of day, there was significant acute
(time on shift) and chronic (successive EDWS) interaction
on response times (P<<0.05)

Anderson C, et al, Sleep, 2004



Recovery Sleep and Attention
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SLIDE 56: Recovery Sleep and Attention
In this study by Belenky and coworkers(83), 66 volunteers spent 14 days in a sleep lab. Baseline (B) records their performance after three nights of at least eight hours in bed. Subjects were then divided into four groups with time in bed varying from nine to three hours per night for seven nights (E). They then were tested for an additional three nights of “recovery” time with eight hours in bed per night (R). Decreasing the amount of time in bed was associated with more lapses. Further, even after several nights of recovery sleep, only the group with nine hours in bed was at baseline. Although the three hour in bed group had the most dramatic increase in lapses during the study, both the three hour and five hour groups had similar high lapse rates in the recovery period. Even the seven hour group, considered perhaps to be a minimal difference in amount of sleep per night, was not at baseline after three nights of recovery sleep, although the performance appeared unchanged compared to the previous few nights. This illustrates how a person may feel that less sleep has no impact, when in fact s/he is not at optimal performance.

83.	Belenky G, Wesensten NJ, Thorne DR, et al. Patterns of performance degradation and restoration during sleep restriction and subsequent recovery: a sleep dose-response study. J Sleep Res 2003;12(1):1-12.


Fatigue Management and Countermeasures

The most effective countermeasure
for sleepiness Is

sleep.



Reducing the Impact of Sleep Loss

- Avoid starting out with a sleep deficit!

- Get adequate sleep pre-call
= /-9 hours
= Avoids sleep deficit

- Allow adequate recovery

= 2 nights of extended sleep after period of
sleep deprivation



Management strategies

- Adapting to night float
« Protect your sleep time
- Nap before work

« Consider splitting sleep into 2 four hour
periods

- Have as much exposure to bright light as
nossible when you need to be alert

- Avoid light exposure In the morning after
night shift




Management strategies

- Adapting to night shifts

= Realize It takes at least a week for

circadian patterns to adjust

« Physical and mental symptoms similar to

jet lag

= Forward rotation of shifts makes It easier

to adapt



Napping

Pros: Temporarily improve alertness.

Types: Preventative (pre-call), operational (on the
Job)

Length: Short naps should be no longer than 30
minutes to avoid sleep inertia*

Timing: Take advantage of circadian “windows of
opportunity” (2-5 am and 2-5 pm)

*Note: individuals who are sleep-deprived may go into deep sleep
sooner and thus may be more likely to experience sleep inertia

*Tietzel A, Lack L. SLEEP 2001
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SLIDE 54: Napping
Since the most effective countermeasure for sleepiness is clearly sleep, the efficacy of napping in combating the effects of fatigue has been an active area of research in the laboratory as well as in other occupational settings.(75) For example, "prophylactic" brief naps prior to 24 hours of sleep loss have been shown to improve alertness during 24 hours of sustained wakefulness(76), and frequent (every two to three hours), brief (15-minute) "therapeutic" naps can significantly mitigate performance decrements during periods of prolonged sleep deprivation.(77) "Maintenance" or on the job naps may also improve performance in shift workers.(78) A two to eight hour nap prior to 24 hours of sleep loss improves vigilance and minimizes sleepiness for 24 hours.(79) According to research, naps as short as 15 minutes can significantly ameliorate the performance decrements of residents if they are provided at two to three hour intervals during 24 hours of sleep deprivation.(80) The time of the day most refractory to counter-measures is the circadian nadir, 2 to 9 a.m.(81)

75.	Driskell JE, Mullen B. The efficacy of naps as a fatigue countermeasure: a meta-analytic integration. Hum Factors 2005;47(2):360-77.
76.	Gillberg M, Kecklund G, Axelsson J, Akerstedt T. The effects of a short daytime nap after restricted night sleep. Sleep 1996;19(7):570-5.
77.	Lumley M, Roehrs T, Zorick F, Lamphere J, Roth T. The alerting effects of naps in sleep-deprived subjects. Psychophysiology 1986;23(4):403-8.
78.	Rosa RR, Bonnet MH, Bootzin RR, et al. Intervention factors for promoting adjustment to nightwork and shiftwork. Occup Med 1990;5(2):391-415.
79.	Bonnet MH, Arand DL. Impact of naps and caffeine on extended nocturnal performance. Physiol Behav 1994;56(1):103-9.
80.	Schweitzer PK, Randazzo AC, Stone K, Erman M, Walsh JK. Laboratory and field studies of naps and caffeine as practical countermeasures for sleep-wake problems associated with night work. Sleep 2006;29(1):39-50.
81.	Wright KP, Jr., Badia P, Myers BL, Plenzler SC. Combination of bright light and caffeine as a countermeasure for impaired alertness and performance during extended sleep deprivation. J Sleep Res 1997;6(1):26-35.


Napping

- Brief naps prior to 24 hours of sleep loss

- 15-minute naps every 2 to 3 hours can
significantly ameliorate the performance
decrements during 48 hours of total sleep
deprivation.

- 2-hour naps every 12 hours help sustain
performance over 80 hours of sleep
deprivation



MetroNap Sleep Pod
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Effects of Intraoperative Breaks on Mental
and Somatic Fatigue: A RCT

Complex laparoscopic surgery
5 minutes every half hour
51 procedures

- Release of pneumoperitoneum or conventional
conduct

Stress hormones in saliva — pre- and post-op

Mental performance, error scores, musculoskeletal
strain, continuous ECG

- Engelmann et al, Surg Endosc, 2011



Effects of Intraoperative Breaks on Mental
and Somatic Fatigue: A RCT

No prolongation of surgery
_ower cortisol levels
_ower intraoperative events (p<0.05)

Decreased objective error-performance
scores

Decreased pain and strain scores

- Engelmann et al, Surg Endosc, 2011



Sleep Inertia

- State of impaired cognition, grogginess,
disorientation experienced upon waking
from sleep

- Increased if awakened from slow wave sleep

- Studies suggest severe cognitive
Impairments lasting up to 10 minutes
after awakening™*

« Worse than performance after 26 hr sleep
deprivation
» Residual effects up to two hours

*Wertz, JAMA, 2006

] B|0Ck6d by Caffelne Tassi and Muzet, Sleep Med Rev, 2000
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SLIDE 52: Sleep Inertia
Sleep inertia (also known as “sleep drunkenness”) refers to a period of impaired performance, altered vigilance, and disrupted behavior during transition between sleep and wakefulness.(72) It reflects a struggle to move from sleep toward full alertness. The impairment noted during sleep inertia may be mild or severe, lasting minutes to hours, and at times associated with microsleep (see Slide 43) episodes.(70) One of the most crucial factors in the presentation of sleep inertia is the sleep stage prior to the awakening: Abrupt awakening from slow wave sleep (SWS) produces more sleep inertia than awakening from other stages of sleep.(73) Prior sleep debt, therefore, promotes greater sleep inertia since it is associated with increased SWS.(73)

70.	Achermann P, Werth E, Dijk DJ, Borbely AA. Time course of sleep inertia after nighttime and daytime sleep episodes. Arch Ital Biol 1995;134(1):109-19.
72.	Lubin A, Hord DJ, Tracy ML, Johnson LC. Effects of exercise, bedrest and napping on performance decrement during 40 hours. Psychophysiology 1976;13(4):334-9.
73.	Tassi P, Muzet A. Sleep inertia. Sleep Med Rev 2000;4(4):341-53.


Cognitive Performance on Awakening From Sleep
Compared with Subsequent Sleep Deprivation
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SLIDE 53: Cognitive Performance on Awakening from Sleep Compared with Subsequent Sleep Deprivation
Occupations that require individuals to perform immediately on awakening are adversely affected by individuals likely to suffer from sleep deprivation. The following experiment compared the effects of sleep inertia and sleep deprivation on cognition measured by a standardized addition test that presented a series of randomly generated pairs of two digit numbers.

Participants subjected to 26 hours of sleep deprivation and evaluated immediately upon awakening were found to have poor cognitive performance.(74) In fact, severe impairments were seen within the first three minutes of awakening, and some reported severe impairments lasting for as long as 10 minutes following awakening, with effects on performance detectable for at least two hours.(74) Error bars indicate standard error of the mean; the asterisks indicate difference from all subsequent time points at p ≤ 0.01.

This study has important implications for occupations in which sleep-deprived personnel are expected to perform immediately upon awakening from SWS. 

74.	Wertz AT, Ronda JM, Czeisler CA, Wright KP, Jr. Effects of sleep inertia on cognition. JAMA 2006;295(2):163-4.


Caffeine

Reduces some sleep-related deficits at doses of 75-150
mg

Strategic consumption is key (?use of slow-release)
Effects within 15 — 30 minutes; half-life 3 to 7 hours
Use for temporary relief of sleepiness

Cons:

— Can disrupt subseqguent sleep (more arousals)

— Tolerance may develop

— Diuretic effects

1000-1500mg/day — caffeinism - dependency

*Bonnet et al SLEEP 2005
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SLIDE 57: Caffeine
LEVEL 2 SLIDE 
A number of studies have shown that caffeine, a central nervous stimulant commonly used to counteract the effects of sleep deprivation, does have alertness-enhancing effects in relatively high doses. Caffeine takes effect within 15 to 45 minutes after consumption and remains active for three to five hours, thus strategically timing consumption is critical. Caffeine effects also depend on body mass, previous usage, and food intake; regular use tends to produce relative tolerance to its stimulatory effects. Caffeine use may also result in more fragmented sleep and decreased total sleep time.(84, 85)

84.	Reyner LA, Horne JA. Early morning driver sleepiness: effectiveness of 200 mg caffeine. Psychophysiology 2000;37(2):251-6.
85.	Rosenthal L, Roehrs T, Zwyghuizen-Doorenbos A, Plath D, Roth T. Alerting effects of caffeine after normal and restricted sleep. Neuropsychopharmacology 1991;4(2):103-8.


Caffeine Content

Product Serving Size | Caffeine (mg)
Cola 8 0z 30 -- 45
Tea 8 0z 10-70
Orange soda 8 0z 0-40
Mountain Dew 8 0z 57
Red Bull 330 ml 80
Drip Coffee [/ 0z 110 -175
Starbucks 16 oz 260
Grande

No-Doze 1 tab 100
Vivarin 1 tab 200
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SLIDE 58: Caffeine Content
This slide shows the caffeine content of some commonly-consumed beverages. It should be noted that the caffeine content of coffee drinks can vary significantly according to the method of preparation and amount of ground coffee used. For example, a large serving of some “gourmet” coffee brands can contain almost as much caffeine as four tablets (twice the recommended dose) of an over-the-counter stimulant.


Caffeine and Taurine

Single-blind cross-over study

Surgical “novices” — trained to proficiency on MIS
Trainer — Virtual Reality lap simulator

Baseline, sleep-deprived for 24 hours

Given placebo, 150 mg caffeine, 150 mg caffeine
plus 2 gm taurine

- Placebo — took longer, less economical with
movements, slower reaction times and more errors

. Caffeine — restored time taken, reaction time improved
(both C and C+T) but errors remained high. Subjective
sleepiness improved



Modafinil (Provigil)

39 healthy male residents

Parallel, double-blind, randomized, placebo-
controlled

One night sleep deprivation
MIST-VR

Modafinil improved performance on higher
cognitive tests

No improvement on clinical psychomotor
performance.



Healthy Sleep Habits

- Realize that circadian rhythms and
sleep needs are non-negotiable

- Go to bed and get up at about the
same time every day.

- Develop a pre-sleep routine.
- Use relaxation to help you fall asleep.

- Protect your sleep time; enlist your
family and friends!

- Get 7 - 9 hours before anticipated
sleep loss
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SLIDE 59: Healthy Sleep Habits – Strategies
SLIDE 60: Healthy Sleep Habits (LEVEL 2 SLIDE)
Conditions that disrupt the normal sleep wake rhythm and behaviors that increase physiologic and cognitive arousal may weaken the circadian sleep rhythm and decrease sleep quality. Good sleep habits to improve the strength of the circadian rhythm, relaxing pre-sleep rituals and a comfortable sleep environment will lead to improved sleep quality and quantity. Some simple good sleep habits include: 1) regular bed time and wake times; 2) relaxation before sleep, 3) a comfortable sleeping environment (cooler temperature, darkness and minimizing noises); 4) avoiding eating large meals; 5) avoiding strenuous physical and mental activities within three hours of sleep.(86)

86.	Zarcone VP. Sleep hygiene. In: Kryger MH, Roth T, Dement WC, eds. Principles and practice of sleep medicine. Philadelphia: WB Saunders; 2000:657-61.



Healthy Sleep Habits

e Sleeping environment:
— Cooler temperature
— Dark (eye shades, room darkening shades)

— Quiet (unplug phone, turn off pager, use ear
plugs, white noise machine)

e Avoid going to bed hungry, but no heavy meals
within three hours of sleep.

e Get regular exercise, but avoid heavy exercise
within three hours of sleep.

e Avoid using alcohol to help you fall asleep; it
Induces sleep onset but disrupts sleep later on



Sleep loss, medical education and patient
safety

- Providing safe patient care during residency
IS a matter not just of hours at work, but
also of

- the amount of effective supervision,
- the amount of sleep obtained, and

- a balanced workload for the level of
competence.



- What can you do to improve your
ability to come to work fit to
work??

- Do you believe that you were “fit

for duty” prior to starting your last
shift.



Take home lessons

- No magic pill to replace sleep
- Fatigue is an impairment like alcohol or drugs.

- There are significant consequence to you, your
family and your patients if you continually
function in a sleep deprived state

- Know your own limits and be honest with
yourself

- Learn how to adapt and utilize the management
strategies

- Medical culture is changing

- We can’t eliminate fatigue and sleepiness In
residency, but they can be managed















Effects of intraoperative breaks on mental and somatic
operator fatigue: a randomized clinical trial




Fatigue vs. Alcohol

- 15 hours sustained wakefulness produces
performance impairment = .05% BAC

e 24 hours = .10% BAC (Dawson & Reid, 1997; Williamson &
Feyer, 2000).

- People with mild to moderate untreated sleep
apnea performed worse than those with a
0.06% BAC (Powell, 1999)

- On 4 hours sleep, 1 beer can have the impact of
a Six-pack (Roehrs et al., 1994)
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Driving while tired can be as hazardous as driving while intoxicated. A recent study Dr. Drew Dawson (1997) showed that being awake for 18 hours produces impairment equal to a blood alcohol concentration (BAC) of .05 and .10 after 24 hours of being up.  This study was recently replicated by Williamson and Feyer (2000). 

Another study found that people with untreated sleep apnea actually performed worse on a series of performance tests than people who had consumed alcohol. (Powell, 1999).

And a study conducted in Michigan found that one beer can greatly impact your performance when you are sleep deprived.


MetroNap Sleep Pod
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