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Subset for Clinical Performance

Sleep Loss and Performance in Residents and Nonphysicians: A Meta-Analytic
Examination
1ngrid Phiiber, MHA, MBA

Table 4—Hierarchical Analysis by Subjact, Type of Performance
and Degree of Sleep Loss
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Figure 1—Estimated effect sizes and 95% confidence intervals for 2 acT0ss studies.

subset analyses. The number below each effect index 13 the reference *Indicates Q statistic not significant at the 005 level, suggesting ho-
mumber of the stady. mogenesty.
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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 0.038 327 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 8.7 (3.4-22) 7,355 7.0 (43-11)
patient outcome
Error resulted in a fatality 3,205 3.2 (0.10-106) |6,325 4.1 (1.4-12)
Do you believe you made any 3,326 I 1.05 (1.0-1.1) |7,345 1.4 (1.4-1.5)
significant medical
errors other than due to sleep
deprivation or fatigue?
Error resulted in an adverse 1.1 (0.89-1.3) 1.05 (0.90-1.2)
patient outcome
Error resulted in a fatality 0.80 (0.41-1.6) 1.3 (0.60-2.7)

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 85 0.044 2.1 (1.7-2.7) 314 0.073 1.4 (1.3-1.6)
surgery
Nodding off or falling asleep while 3,043 85 0.028 1.5 (1.3-1.7) 0.054 2.1 (2.0-2.2)
alking to or examining patients
Nodding off or falling asleep during 2,359 192 0.081 b 23 (2.2-2.4) 0.22 5.5 (5.4-5.7)
rounds with the attending physician
Nodding off or falling asleep during 3,014 0.46 1 1.99 (1.96-2.03)| 0.70 4.3 (43-44)
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
lone 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
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 Subjective Work Hours and Subjective Hours of Sleep Reportad by a Single Intern Working in an ICU

during the Traditional Schedule (Panels A and B) and the Intervention Schedule (Panels C and D).

Sequential study days are shown on the ordinate of each panel, with weekend days included for reference, and clock time is shown on the ab-
sassa. Both work rotations started on a Wednesday (day 1) and ended on a Tuesday (day 21) unless the last work shift was scheduled to be
owernight (e.g, days 21through 22in Panel A). This intem worked an average of 33 4 hours per week during the traditional schedule, as com-
pared with €26 hours per week during the intervention schedule. In Panels B and D the subjective sleep times are supenimposed overwork
hours, induding the hours theintern spent aseep while at the hospital (e.g., approximately & a.m. on days 4 7, and 16in Panel B). This intern

slept 413 hours per week during the traditional schedule and 47.8 hours perweek during the intervention schedule.
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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).

Intern A

Intern B

Intern €

Intern 1

Intern 2

A Traditional Schedule

Wednesday

Thursday

Friday

Saturday

B Intervention Schedule

Wednesday

Thursday

Friday

Saturday

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 )
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

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)
Procedural 18 (13.9) 11 (12.1)
Diagnostic 28 (21.6) 10 (11.0)
Other 29 (22.4) 18 (19.3)

P Value

<0.001
0.21
0.02

<0.001

0.03
0.34
<0.001
0.47

<0.001
0.91

<0.001
0.14

0.03
0.48
<0.001
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,? Giovambattista Desideri,' Luigi De Gennaro® & Michele Ferrara'
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Mean subjective ratings
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ACTIGRAPHIC SLEEP s SUBJECTIVE SLEEPINESS

Il nap migliora le prestazioni in
un compito che valuta le
funzioni esecutive (task

switching) rispetto a chi rimane

sveglio
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Figure 3 (a) Means of median reaction times (RTs) as a function of day (Day 1, Day 2 and Day 3) for the three groups
(Sleep Group: SG, Wake Group: WG and Nap Group: NG). (b) Proportions of emmors as a function of the type of trial
(Repetibon, Switch) and group (Sleep Group: SG, Wake Group: WG and Nap Group: NG). Differences between days (Fig.
fa) and between groups (Fig. 3b)rengmﬁmnzt‘p<0.0m5md'p < 0.005. (See Results for further details)
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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 2, Giulia Diella !, Emanuele Di Simone 3, Luana Novelli 2,
Aurora D'Atri ?, Annamaria Giannini ? and Luigi De Gennaro >+
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Pigure 1. Meaas and standard deviations of the dependent variables mearuoes in the sanple of Ralian
rueses ccllected across e cert raptdly rotating shifts [meening, afierncon, and right). Paoel A =
scooes ot the Tiecdses Sympioos Scale (TS5) pasel B acooes st the Kambnaka Skeeptrens Scale (K55)
and parel C= medans of Reaction Tioes (RT) at the Papchomotor Wglance Task (FVT)




Median RT (msec)
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in Neuroscience

Nurses and Night Shifts: Poor Sleep
Quality Exacerbates Psychomotor
Performance

Valentina Alfonsk, Serena Scarpelli*, Ludovica Annarumma®, Federico Salfi,
Mariella Pazzaglia’+, Anna Maria Giannini® and Luigi De Gennaro®*
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