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“0ur interns wark sxiremaly long hours,
The harnesses will halp keep them awake
during your oparation,”




Sleep Loss and Performance in Residents and Nonphysicians: A Meta-Analytic
Examination
ngrid Phiiber, MHA, MEA
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Figure 2—Effect of short-term sleep loss on performance by type of
subject and type of study. The graph shows average effect size cor-
rected for measurement error and standard emror of the comected ef-
fect sizes.
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Impact of Extended-Duration Shifts
on Medical Errors, Adverse Events,
and Attentional Failures
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Outcome Extended-Duration Shifts (0) Extended-Duration Shifts (1-4) Extended-Duration Shifts (>5)

Number of Number of Rate of Number of Number of Rate of Odds Ratio Number of Number of Rate of 0Odds Ratio
Person- Person-Months Positive Person- Person-Months Positive (95% CI) Person- Person-Months Positive (95% CI)
Months with Positive  Response/ Months with Positive  Response/ Months with Positive  Response/
Response Person-Month Response Person-Month Response Person-Month
Do you believe sleep deprivation 3,323 125 0.038 3,329 327 0.098 35 (33-37) 7,355 1,153 0.16 7.5 (7.2-7.8)
or fatigue caused you to make a
significant medical error?
Error resulted in an adverse 3,323 7 0.002 3,329 38 0.011 8.7 (3.4-22) 7,355 118 0.016 7.0 (43-11)
patient outcome
Error resulted in a fatality 3,205 3 0.001 3,040 8 0.003 3.2 (0.10-106) (6,325 23 0.004 4.1 (1.4-12)
Do you believe you made any 3,326 213 0.064 3,329 264 0.079 1.05 (1.0-1.1) |7,345 670 0.091 14 (1.4-1.5)
significant medical
errors other than due to sleep
deprivation or fatigue?
Error resulted in an adverse 3,326 33 0.010 3,329 45 0.014 1.1 (0.89-1.3) (7,345 99 0.013 1.05 (0.90-1.2)
patient outcome
Error resulted in a fatality 3,145 8 0.003 3,109 13 0.004 0.80 (0.41-1.6) (6,773 21 0.003 1.3 (0.60-2.7)

i:10 journal.omed.0030487.t001

Attentional Failure Extended-Duration Shifts (0) Extended-Duration Shifts (1-4) Extended-Duration Shifts (>5)

Number of Number of Rate Of Number of Number of Rate of Odds Ratio  Number of Number of Rate of Odds Ratio
Person- Person-Months Positive Person- Person-Months Positive (95% ClI) Person- Person-Months Positive (95% Cl)
Months with Positive  Response/ Months with Positive  Response/ Months with Positive  Response/
Response Person-Month Response Person-Month Response Person-Month
Nodding off or falling asleep during 1,631 45 0.028 1,933 85 0.044 2.1 (1.7-2.7) 4,298 314 0.073 1.4 (1.3-1.6)
surgery
Nodding off or falling asleep while 3,043 85 0.028 3,275 128 0.039 1.5 (1.3-1.7) 7,245 393 0.054 2.1 (2.0-2.2)
talking to or examining patients
Nodding off or falling asleep during 2,359 192 0.081 2,990 455 0.15 23 (2.2-2.4) 6,817 1,500 0.22 5.5 (5.4-5.7)
rounds with the attending physician
Nodding off or falling asleep during 3,014 1,392 0.46 3,175 1,873 0.59 1.99 (1.96-2.03)| 7,075 4,953 0.70 4.3 (43-4.4)
lectures, seminars, or grand rounds

Number of person months vary from outcome to outcome as missing values for the outcome (i.e., did not answer yes or no) were eliminated from the analysis. Also, for surgery, rounds with attending physicians, examining patients, or attending lectures,
participants were also asked if they did not do any of these activities that month. If they did not do any of these activities that month, these months were also excluded from the analysis. Rates represent the proportion of months when the subject reported
one or more of the outcomes (regardless of how many were reported). As such, it is not the actual rate of outcomes that were reported, but rather the proportion of months that are positive (i.e., have at least one of the outcomes indicated). Odds ratios (95%)
Cls) are reported in months with extended-duration work shifts as compared to months without extended-duration work shifts.
doi:10.1371/journal.pmed.0030487.t002



Epworth Sleepiness Scale

20 - Narcolepsy

Residents

Sleep Apnea

Normal

Insomnia

..

Normal Insomnia Sleep Apnea Residents Narcolepsy
Mean 5.90 2.20 11.70 14.70 17.50

Sleepiness in residents equals that found in patients with serious sleep disorders

Mustafaand Strohl, unpublished data. Papp, 2002




The Pattern of Subjective Work Hours and Subjective Hours of Sleep
Reported by a Single Intern Working in an ICU during the Traditional
Schedule (Panels A and B) and the Intervention Schedule (Panels C and D)
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Figure 2. The Pattern of Subjecthee Work Heurs and Subjective Hours of Sleep Reported by a Single Intern Werking in an 10U

during the Traditivmal Schedule [Panels A and B) and the Intervertion Schedule [Parels € and D).

Seqquential study days are shown on the ordinate of each panel, with weekend days included fior reference, and ok time is shown on the ab-
sz sa. Both work rotations started on a Wed nesday (day 1) and ended on a Tuesday {day 21) unless the st work shift was schedulad to be
overnight {e.g., days 2lthrough 22in Panel &). This irtem worked an sverage of 83.4 hours perwesk during the traditioral schedule, as com-
pared with §2.6 hours perweek during the intensertion schecube, In Parels B and D the subjective slesp times ane superimpossd overwark Maan Duration of Wark hrjwk)
heours, induding the howrs theintern spent aseep while at thehospital je.g., approsimaely & a.m. on days 4, 7, and 1&in Pared B). This imbern

slept 413 hours per week during the traditioral schedule and 47.8 hours perwesk during the imtervertion schedule.

=I-'IIIIIIIII
4 55 B0 65 7O 75 80 &5 90 95

The NEW ENGLAND
JOURNAL of MEDICINE

[E——— 0CTOBER 28,2004

on Sleep and Attentional Failures

T N 6=5 T NEW ENGLAND

JOURNAL of MEDICINE




it
EE
e

g5 5
AN uo Jnog
._t.l -.iﬁi.i;-. .H.-.-...“.-_.l..h-i




Representative Work Hours during a Single Week for the
Whole Team of Interns during the Traditional Schedule (Panel
A) and the Intervention Schedule (Panel B).

A Traditional Schedule
Wednesday Thursday

Intern A

Intern B

Intern €
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Clock Time

B Intervention Schedule
Wednesday Thursday { Saturday

Intern 1

Intern 2

Intern 3

Intern 4

Clock Time
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Incidence of Serious Medical Errors.

Table 3. Incidence of Serious Medical Errors.

Traditional Intervention
Variable Schedule Schedule

no. of errors
(rate/1000 patient-days)

Serious medical errors made
by interns

Serious medical errors 176 (136.0) 91 (100.1)
Preventable adverse events 27 (20.9) 15 (16.5)
Intercepted serious errors 91 (70.3) 50 (55.0)
Nonintercepted serious errors 58 (44.3) 26 (28.6)

Types of serious medical errors
made by interns

Medication 129 (99.7) 75 (82.5)
Procedural 11 (8.5) 6 (6.6)
Diagnostic 24 (18.6) 3(3.3)
Other 12 (9.3) 7(7.7)
All serious medical errors, unit-wide
Serious medical errors 250 (193.2) 144 (158.4)
Preventable adverse events 50 (38.6) 35 (38.5)
Intercepted serious errors 123 (95.1) 63 (69.3)
Nonintercepted serious errors 77 (59.5) 46 (50.6)

Types of serious medical errors,
unit-wide

Medication 175 (135.2) 105 (115.5) 0.03
Procedural 18 (13.9) 11 (12.1) 0.43
Diagnostic 28 (21.6) 10 (11.0) <0.001
Other 29 (22.4) 18 (19.8) 0.45

The NEW ENGLAND
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Can taking a nap during a night shift counteract the
impairment of executive skills in residents?

Daniela Tempesta,' Carlo Cipolli® Giovambatista Desider,’ Luigi De Gennaro® & Michele Ferrara®




ACTIGRAPHIC SLEEP = SUBJECTIVE SLEEPINESS

Mean subjective ratings
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Mean subjective ratings
Mean subjective ratings

Effects of napping on executive skills in residents

ib)

- [ T="TF! § 14
Tapl
miugd

0w | " | . i .
= |
w80 | -
i | |
ol l

1

Feep S Wabe Grap Fima &TaEa Hea STag Wakn Group Fimp Gizan

Figure 5 (2) Means of median resction times (RTs) a5 a function of day (Dey 1, Day 2 and Day 3) for the three growps
(Hleep Grmoagp: 50, Wake Gmoape WG and Map Grooap: NG). (b)) Proportions of emoms a5 a function of the fppe of trial
{Repetiton, Switch) and group (Sleep Groups 506G, Wake Group: WG and Map Groups NG). Differences between days (Fig.
fa) amd betwesn groups (Fig. 3h) are sigmbcant at *p -Eﬂ.llllﬁmdfptﬂ.[ﬂﬁ.l:_ﬂu Resulis for further detils)
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Not only a Problem of Fatigue and Sleepiness:
Changes in Psychomotor Performance in Italian
Nurses across 8-h Rapidly Rotating Shifts

Marco Di Muzio ', Flaminia Reda *, Giulia Diella?, Emanuele Di Simone *(, Luana Novelli %,
Aurora I¥Atri 2, Annamaria Glannini 2 and Luigi De Gennaro 2+
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