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Background. There is an increasing trend toward work
our restrictions for doctors world wide. These reforms
ave been inspired, in part, by the assertion by some that

he fatigued physician is more prone to making errors.
nterestingly, there is very little in the way of objective
ata with regard to the effects of sleep deprivation on
atient outcomes. We have recently studied this in at-

ending surgeons. The present study focused on thoracic
urgical residents. Our hypothesis was that acute sleep
eprivation would not lead to an increase in operative

imes or complications.
Methods. A retrospective review of all cases performed

y thoracic surgical residents at the University of Vir-
inia from January 1994 to March of 2004 was done.
omplication rates of cases performed by “sleep de-
rived” (SD) residents were compared with cases done
hen the residents were “not sleep deprived” (NSD). A

esident was deemed sleep deprived if he or she per-

ormed a case the previous evening that started between
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0 PM and 5 AM or ended between the hours of 11 PM and
:30 AM.
Results. A total of 7,323 cases were recorded in the STS

atabase over the 10-year period examined. Two hundred
nd twenty-nine of these cases (3%) were performed by
D residents. Mortality rates for coronary artery bypass
perations showed no significant differences (2.1% [SD �
of 141 patients] vs 3.1% (NSD � 143 of 4452 patients), p �

.63). A comparison of operative, neurologic, renal, infec-
ious, and pulmonary complications as well as cardiopul-

onary bypass times, cross-clamp times, the use of blood
roducts, and length of stay also demonstrated no signif-

cant differences between groups.
Conclusions. Acute sleep deprivation in thoracic surgi-

al residents does not affect operative efficiency, morbid-
ty, or mortality in cardiac surgical operations.

(Ann Thorac Surg 2005;80:60–5)

© 2005 by The Society of Thoracic Surgeons
he surgical resident is stereotypically known for
working long, hard hours. However, over the last

ew years a number of steps have been made with the
hought that hours were too long and hard, and poten-
ially were detrimental to both the residents and the
atients. Now, all Accreditation Council for Graduate
edical Education (ACGME) accredited surgical pro-

rams are faced with the challenge of negotiating the 80
our work week. Moreover, the Patient and Physician
afety and Protection Act of 2003 [1, 2] is a bill currently
aking its way through Congress that would make

esident work hour restrictions a federal law. Resident
ork hour reforms first came to fruition in New York

fter the death of Libby Zion, a young woman whose
eath was presumed to be partially due to medical errors
ommitted by sleep-deprived resident physicians [3, 4].
urprisingly, despite these dramatic changes there is
ctually very little data with regard to the effects of sleep
eprivation on actual patient errors [5]. One study done

hus far on surgical residents [6] suggests sleep depriva-

ccepted for publication Jan 10, 2005.

resented at the Fifty-first Annual Meeting of the Southern Thoracic
urgical Association, Cancun, Mexico, Nov 2–4, 2004.
ion does not lead to an increase in operative complica-
ions. We have recently published a study [7] looking at
he effects of sleep deprivation on attending physicians,
iven the fact that this had not been looked at previously.
e found that sleep deprivation in attending physicians

oes not affect cardiac surgical outcomes. We have found
o published studies that have looked at outcomes after
cute sleep deprivation in the cardiac surgical resident.
ur hypothesis, given our previous data, was that sleep
eprivation in cardiac surgical residents would also not
dversely affect patient outcomes.

atients and Methods

atient Selection
retrospective review of all cases performed by thoracic

urgical residents at the University of Virginia from
anuary 1994 to March 2004 was done. It should be noted
hat Institutional Review Board approval was obtained
or this study. We wanted to establish which cases were
one by sleep-deprived (SD) thoracic surgical residents
nd compare complication rates of SD cases with those
ases that were done by surgical residents who were not
leep deprived (NSD). First we had to establish whether

he resident was sleep deprived. We used the same

0003-4975/05/$30.00
doi:10.1016/j.athoracsur.2005.01.034
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riteria we previously used in examining the effects of
leep deprivation on attending cardiac surgeons [7]. A
horacic surgery resident was designated as sleep de-
rived if he performed a case that started between 10 pm
nd 5 am, or ended a case between the hours of 11 pm and
:30 am. If the resident then performed a subsequent case
ithin the next 24 hours, that case was considered a SD

ase, while all other cases were regarded as NSD cases.
ince January of 1994 we have prospectively recorded
etailed data as outlined by the Society of Thoracic
urgeons (STS) regarding complication and mortality
ates for all cardiac procedures. Thus, noncardiac tho-
acic cases were not examined in this study as they are
ot logged in the STS database. We used these data as a
eans of objectively assessing morbidity and mortality

ates in the SD and NSD groups and allowing a means
or comparison.

nd Points
e examined in-hospital mortality rates of coronary

rtery bypass graft (CABG) operations, valve operations
any valve), combined CABG-valve operations, and a
eparate group designated “other” for all other cardiac
ases that did not fall into the first three categories. As an
ssessment of operative efficiency, we compared cardio-
ulmonary bypass times and cross-clamp times. Further-

able 1. Patient Population

ategory SD (n � 229) NSD (n � 7,094) p Value

ex (male) 0.67 0.7 0.37
ge 64.1 � 0.8 63.4 � 0.1 0.37
sian 0 (0.0%) 9 (0.1%) 0.59
lack 16 (7.0%) 425 (6.0%) 0.53
aucasian 209 (91.3%) 6552 (92.4%) 0.54
ispanic 2 (0.9%) 24 (0.3%) 0.18
ther race 2 (0.9%) 70 (1.0%) 0.84
ABG 144 (62.9%) 4585 (64.8%) 0.56
alve 36 (15.7%) 934 (13.2%) 0.26
ABG � valve 14 (6.1%) 521 (7.3%) 0.47
ther 35 (15.3%) 1044 (14.7%) 0.81

ABG � coronary artery bypass graft; NSD � not sleep
eprived; SD � sleep deprived.

able 2. Perioperative Data and Complications

ategory SD (n � 229

ardiopulmonary bypass time 106.5 � 3.6
ortic cross-clamp time 74.4 � 2.4
lood products (yes or no) 49%
peration to discharge (days) 7.5 � 0.55
perative complications 15 (6.6%)
eurologic complications 35 (15.3%)
enal complications 14 (6.1%)
ulmonary complications 39 (17%)

nfectious complications 15 (7%)
SD � not sleep derived; SD � sleep derived.
ore we looked at total in-hospital length of stay after
peration (excluding patients whose length of stay was
60 days), whether or not a patient received blood
roducts, as well as operative, neurologic, renal, infec-

ious, and pulmonary complications, which were pro-
pectively recorded based on the STS guidelines and are
ecorded in the STS database as “Yes” or “No.” A patient
as considered to have had an operative complication if

hey had reoperations for bleeding or tamponade, valvu-
ar dysfunction after a valve case, graft occlusion, other
ardiac or noncardiac problems, or perioperative myo-
ardial infarction. Neurologic complications were consid-
red present if the patient had a perioperative stroke,
ransient ischemic attack, or continuous coma for greater
han 24 hours. Renal complications included renal failure
r the need for dialysis. Infectious complications were
resent if the patient had a sternal, thoracotomy, or leg

nfection as well as any recorded septicemia or urinary
ract infection. Finally, pulmonary complications were
resent if the patient was ventilated greater than 24
ours postoperatively, had a pulmonary embolism,
neumonia, or a pleural effusion.

tatistics
esults are summarized as mean � standard error of the
ean, or n (%). Univariate analyses to include the �2 test,

he Fisher exact test, and Student’s t test were used to
ompare variables with regard to sleep deprivation. The
ata were also analyzed using a forward and backward

ogistic regression analysis to determine whether the
ossible predictors of mortality were correlated with
ach other as well as with mortality.

esults

atient Population and Demographics
total of 7,323 adult cardiac cases were recorded in the

TS database over the 10-year period examined. Of all
ases, 229 (3%) were performed by SD residents, com-
ared with 7,094 (97%) cases performed by NSD resi-
ents (Table 1). The two groups were well-matched and

here were no significant differences in age, sex, race, or
he operations performed. The average age was 64.1 � 0.8
n the SD group and 63.4 � 0.1 in the NSD group. The

NSD (n � 7,094) p Value

107.4 � 0.7 0.92
74.1 � 0.55 0.83

49% 0.91
7.7 � 0.13 0.83

541 (7.6%) 0.76
840 (11.8%) 0.163
502 (7%) 0.71

1342 (18.9%) 0.66
467 (6.6%) 0.81
)



p
g
p
S
m
6
V
a

E
P
n
p
w
m
t
t
p
p
t
U
a
a
l

v
T

r
w
1
c
t

w
a
a
t
a
s
H
i

C

R
w
r
l
w
p
w
t
o
t
s
p
f
o
d
c
a
w
l
d
o

T

O

C
V
C
O

C
p

T

C

C
V
C
O
R
P
O
N
I
S
A
L
S
B

a

C

62 ELLMAN ET AL Ann Thorac Surg
SLEEP DEPRIVATION IN THORACIC SURGICAL RESIDENTS 2005;80:60–5

C
A

R
D

IO
V

A
S

C
U

L
A

R

redominant race was Caucasian, with 91.3% in the SD
roup and 92.4% in the NSD group. Males were the
redominant sex in each group as well, with 67% in the
D group and 70% in the NSD group (p � 0.37). A
ajority of the operations performed were CABGs, with

2.9% in the SD group and 64.8% in the NSD group.
alve, CABG � valve, and other operations were also of
similar proportion in each group.

nd Points
erioperatively, there appear to be no differences in a
umber of other important variables (Table 2). Cardio-
ulmonary bypass times and aortic cross-clamp times
ere similar in both groups, with approximately 107
inutes of bypass time and 74 minutes of cross-clamp

ime, respectively, in each group. In both groups, 49% of
he patients required the use of blood products at some
oint during their hospital stay (p � 0.91). There were 15
atients (6.6%) in the SD group with operative complica-

ions, and 541 (7.6%) in the NSD group (p � 0.76).
nivariate analysis of all neurologic, renal, pulmonary,

nd infectious complications also failed to demonstrate
ny significant differences between groups. Likewise,
ength of hospital stay after operation was not different.

Unadjusted mortality rates for CABG, valve, CABG �
alve, and other mortality rates were examined (Table 3).
here were no significant differences when SD mortality

able 3. Mortality Rates

peration SD (n � 229) NSD (n � 7,094) p Value

ABG 3/141 (2.1%) 143/4,452 (3.1%) 0.629
alve 0/36 (0%) 44/890 (4.7%) 0.403
ABG � valve 2/12 (14.3%) 38/483 (7.3%) 0.28
ther 7/28 (20%) 98/946 (9.4%) 0.07

ABG � coronary artery bypass graft; NSD � not sleep de-
rived; SD � sleep deprived.

able 4. Analysis of Mortality Risk Factors

ategory Death (n � 335)

ABG 146/335 (43.6%)
alve 45/335 (13.4%)
ABG � valve 40/335 (11.9%)
ther 38/335 (11.3%)
enal 147/335 (43.9%)
ulmonary 229/335 (68.4%)
perative complications 167/335 (49.9%)
eurologic 150/335 (44.8%)

nfect 78/335 (23.3%)
ex (male) 188/335 (56.1%)
ge 66.97 � 0.70
OS 12.19 � 0.88
leep deprivationa 12/335 (3.1%)
looda 283/335 (84%)

Forwards and backwards logistic regression analysis found all but sleep
ABG � coronary artery bypass graft; LOS � length of stay.
ates were compared with NSD mortality rates. There
ere 3 deaths for CABG only in the SD group (2.1%) and

43 in the NSD group (3.1%) (p � 0.629). Likewise, a
omparison of valve, CABG � valve, and other opera-
ions all demonstrated similar respective mortality rates.

A forward and backward logistic regression analysis
as performed to determine whether sleep deprivation

lone was a risk factor for mortality. This correlation
nalysis (Table 4) demonstrated that the type of opera-
ion that was done, any complication, sex (females having

higher mortality), age, and length of stay all were
ignificantly associated with mortality in the analysis.
owever, sleep deprivation was not associated with

ncreased mortality in this multivariate analysis.

omment

ecent years have seen sweeping reforms in resident
ork hours. What is surprising is the fact that these

eforms have occurred without much good evidence that
ong hours lead to mistakes and sub par care. Reforms
ere made based on the assumption that long hours
redisposed doctors to sleep deprivation, and therefore
ould make them more prone to harming others and/or

hemselves. There are very little data regarding actual
bjective evidence to support the fact that sleep depriva-
ion leads to medical errors. This, certainly, is a difficult
ubject to study given the overwhelming number of
otential confounding factors. Perhaps because of this, so

ew studies have been done. We have previously dem-
nstrated that sleep deprivation in attending surgeons
oes not lead to a higher mortality or number of compli-
ations [7]. Some critics of that study felt that perhaps the
ttendings were well-rested, given the fact that the study
as done at a university program, and perhaps if we

ooked at the same data in the residents we would see
ifferent results. Using the same criteria we used in the
riginal study on residents, we have found that acute

No Death (n � 6,988) p Value

4,591/6,988 (62.7%) � 0.001
925/6,998 (13.2%) 0.91
496/6,998 (7.1%) � 0.001

1,041/6,998 (14.2%) 0.73
369/6,988 (5.3%) � 0.001

1,152/6,988 (16.5%) � 0.001
398/6,988 (5.6%) � 0.001
725/6,988 (10.4%) � 0.001
404/6,988 (5.8%) 0.001

4,930/6,988 (70.5%) � 0.001
63.2 � 0.14 � 0.001
7.49 � 0.12 � 0.001

217/6,998 (3.6) 0.62
3,314/6,998 (47.4%) � 0.001

rivation and the use of blood products to be associated with mortality.
dep
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leep deprivation in the cardiac resident does not affect
ardiac surgical outcomes. This study looks at the effects
f sleep deprivation on cardiac surgical residents.
Interestingly, there were a smaller percentage of sleep-

eprived cases performed by the residents compared
ith the attendings (3% vs 5%). There are a few possible

xplanations for this. One is that all of our cardiac
urgical attendings also take vascular surgery call. Thus,

number of the cases that they did at night the day
efore they did their sleep-deprived cases were emer-
ent vascular cases. Given this fact, cardiac surgical
ellows probably simply do not do as many emergent
ight cases as the attendings. Another explanation may
e that the cardiac fellows were postcall, and thus not
perating the day after they have been on call.
Previously, people have examined the effects of sleep

eprivation on cognition, dexterity, and mood in surgical
esidents. There is little consistency in the results. One
tudy [8] demonstrated impairments in cognition as well
s increased feelings of confusion and lower levels of
onfidence in sleep-deprived surgical residents after a
eekend of call. Another study [9] of 42 surgical residents

ound increased subjective feelings of confusion, anger,
nd fatigue after sleep loss; however, there were no
ifferences in cognitive function. Others [10, 11] have
hown no effects on reading comprehension or psy-
homotor tests. Interestingly, one aspect of the testing
alled the Trail-Making Test (which requires the subject
o connect 25 numbered and lettered circles in sequence
n a specific length of time) was not altered in surgical
esidents, but another study [12] demonstrated decre-
ents in sleep-deprived medical residents. It has been

uggested that this discrepancy could be due to the fact
hat the surgical residents were all chronically sleep
eprived, and thus the “rested” control group was un-
erperforming as well [13]. But perhaps there is an
lement of self-selection; those who thought they could
ork when tired chose a career in surgery. In a recently
ublished study by the Harvard Work Hours, Health and
afety Group, Landrigan and colleagues [14] examined

he effects of reducing work hours of interns working in
ntensive care units on medical errors. Interestingly,
hile they found the interns committed fewer “errors”
n the lighter work schedule, there was no difference in
he number of preventable adverse events, which they
tate is a result of the fact that the study was not designed
o assess the effect of the sleep schedule intervention on
dverse events. Perhaps most analogous to our study,
hey found no difference in the number of procedural
rrors.
Two simulated laparoscopic studies [15, 16] found

ignificantly more errors and longer time to perform
ested skills on postcall mornings. These suggest sleep
eprivation can indeed affect operative skills. However,

here are no well-powered studies that demonstrate
egative effects of sleep deprivation on operative effi-
iency in real-life operative cases. Perhaps incentive is an
mportant factor, as a sleep-deprived resident may not
ave the same level of interest or attentiveness in a

imulated situation when compared with a situation a
nvolving a living patient. Interestingly, one nonmedical
tudy [17] found that the effects of up to 36 hours of sleep
eprivation can be overcome if the subject has an incen-

ive for better performance. In our study the effects of
leep deprivation on operative efficiency can be indi-
ectly assessed by looking at cross-clamp and perfusion
imes. There were no significant differences between the
leep-deprived and the nonsleep-deprived groups.

There is only one other study in the literature [6] that
as looked at the effects of sleep deprivation on surgical
utcomes. This study was different in design to ours, as it

ooked at residents who had been on call, versus those
ho had not. We took this one step further; in the

ubgroup of cardiac surgical fellows who were on call, we
ooked at those who we knew had been operating for a
ignificant period of time during the night. The study
ompared the frequency of significant surgical complica-
ions for residents who had been on call the previous
ight to those who had not. They found there was no
verall difference in complication rates after breaking
own the operations into emergent and nonemergent
perations.
There are several weaknesses of our study. This study
as a retrospective study, and thus it carries with it the
sual confounding factors involved with such studies. As
e pointed out in our previous paper [7], a randomized
rospective trial would be the best way to study the
ffects of sleep deprivation on patient outcomes, but such
study has never been done, and probably never will, as

t would be too difficult to gain institutional board ap-
roval for such a study. Most likely, institutional review
oard approval would be difficult to obtain for such a
tudy given the fact that it would be deemed unethical to
ave a sleep-deprived surgeon operate on patients. Some
ight question our definition of being sleep deprived. In

he discussion of our previous study, one critic felt it
ould be more important to look at work hours, rather

han hours slept. We feel this is perhaps even more
ifficult to study, if one is interested on the effects of

atigue on operative performance, because there is really
o way of knowing whether or not someone is sleeping or
orking when they are home. We were interested in

xamining the effects of acute sleep deprivation on op-
rative performance, and thus the only real way we knew
omeone was sleep deprived was if they were in the
perating room during a documented time frame. More-
ver, we created strict criteria that would have had the
urgeon in the operating room in the middle of the night,
ather than sleeping. We also looked only at cardiac
urgical residents, rather than at all surgical subspecial-
ies. There may be a difference in the ability for cardiac
urgical residents to deal with sleep deprivation com-
ared with other surgical specialties. This clearly de-
erves more investigation. Critics of our previous paper
lso pointed out that we examined the effects of acute
leep deprivation, not chronic sleep deprivation. It
hould be noted, however, that a majority of the few
tudies on sleep deprivation that the ACGME has used to
ustify work hour restrictions examined the effects of

cute sleep deprivation. Clearly, future studies should
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xamine the effects of chronic sleep deprivation on op-
rative outcomes. And finally, given the fact that the
any checks and balances built into the health system

rovide a safety net for errors, it is possible that errors
ommitted by sleep-deprived residents did not result in
n observable increase in adverse events.
In summary, this study looks at the effect of acute sleep

eprivation on cardiac surgical residents. We found that
leep deprivation of cardiac surgical residents had no
ffect on operative outcomes. The authors would like to
tress that we do not feel this supports the notion that
leep is not important, nor do we feel that it is permissi-
le for a severely fatigued surgeon to operate. We feel

his study suggests the operative skills of a cardiac
urgical fellow are unchanged the day after he has been
p the night before operating. These data do not neces-
arily support work hour reforms based on other studies
hat suggest acute sleep deprivation leads to medical
rrors.
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ISCUSSION
R DARRYL S. WEIMAN (Memphis, TN): It seems to me that
ou have a system where you have a safety net. In most
ardiothoracic training programs such as yours or mine, the
ases are done with the resident and an attending. The attending
s either the surgeon or he is the first assistant, and in most
raining programs is the first assistant.

You seem to be looking at a situation where the resident might
e tired but the attending might be okay and he won’t let the
esident do something bad.

In your previous study, the attending might have been tired
ut the resident might have been okay, so the resident wouldn’t

et the attending do anything bad. How many of these cases that
ou described were both the resident and the attending tired at
he same time?

R ELLMAN: Thank you. That is a great question. We did not
pecifically look at cases done where both the resident and the
ttending were post call. The idea of a safety net is an interesting
oncept with regards to medical errors in general. A recent
aper published in the New England Journal of Medicine [14]

ound a higher rate of what they described as “errors” but no
ifference in the rate of adverse events. They suggest this may be
ue to the “safety net” of which you speak. I think it is important

o note that in our institution the cardiac fellows do a significant
ortion of the operating at our hospital. Thus, the idea that
rrors could be prevented by a nonsleep-deprived attending is
here the fellows are less involved in the key technical portions
f the case.

R W. RANDOLPH CHITWOOD, JR (Greenville, NC): Dr
llman, I applaud you for these kinds of studies, and I know that
r Kron has had a real interest in this, and with his role in

urgical education I think this will be very important. There are
lways criticisms of these studies, they are retrospective, as the
revious discussant brought up, it is a team sport, not an

ndividual sport when you are doing heart surgery; you are
orking together.
Also, I think it is important to know that people have different

nergy levels. It depends on whether you love it or just like it.
ou know, if you are kind of getting trained and you kind of like

t, well, you are going to get tired quicker than if you love it, and
think most of us realize that. We all have different metabolic

ates. I have a higher metabolism than some of my younger folks
nd some of them have a higher metabolism than I do. So I think
t is important for us to think about the individual person who is
oing the surgery versus just the data, because I really believe

hat most people when they are fatigued to the point they can’t
perate will sit down and not operate. I think the biggest
roblem we have now is poorly trained residents who miss good
perations because they can’t be there because of the rules.
So I guess my comments, they are more comments than

uestions, we need more studies like this, the New England

ournal article, this study and other studies, but we have to put
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ome real metrics in this some way, and there are really no
tudies that I know of in other specialties.

Do you know in other specialties, such as the cognitive
pecialties, such as family practice and internal medicine, be-
ause they really believe that they can’t make decisions as well
f they are tired? Since we are noncognitive, do you know of any
tudies in those areas?

R ELLMAN: Looking at family medicine residents?

R CHITWOOD: Family medicine, internal medicine, primary
are.

R ELLMAN: There is a lot of interesting data with regards to
ooking at the differences between how surgery residents have
erformed on some of the behavioral and neurocognitive tests

hat were done on sleep-deprived residents, surgery residents
ersus medicine residents. A review of this literature suggests
here may be some differences in the ways that surgical resi-
ents perform when they have not had sleep, compared to
edicine residents.
I am not aware of any sleep deprivation studies that have

pecifically attempted to compare surgical residents versus
onsurgical residents. However, there are a number of studies

hat have found sleep deprivation does affect nonsurgical resi-
ents with regards to attention, EKG reading, and cognition.
onversely, there are few studies found there was no difference

n reading comprehension and neurocognitive tests in sleep
eprived surgical residents. Specifically, one neurocognitive test
alled the Trail-Making test was not altered in surgical residents,
ut another study demonstrated decrements in sleep deprived
edical residents. Thus, there certainly is some data to suggest

urgical residents are less prone to the effects of sleep depriva-
ion than medical residents.

R CHITWOOD: The problem is we can’t legally do the study
e want to do, can we? We can’t take one group and randomize

hem and stress them and sleep deprive them and put them in
he operating room and do metrics on them, can we? So the
roblem is the study can’t be done now, and I guess, do you

hink studies like this will reverse some of the notions of the
imited work hours? Do you think that will happen?

R ELLMAN: The Harvard Work Hours, Health and Safety
roup has recently published two papers in the New England

ournal where they attempted to look at errors in a group that
ad restricted work hours versus those who had a “traditional”
ork schedule. Thus, there are clearly ways that we can study

his. I think it is important, however, to do it on real patients; or
reate some sort of incentive. Having sleep deprived residents
erform on laparoscopic simulators, like some authors have
one, is not a true simulation, because there is no incentive to
erform.
I am not sure if work hour restriction reforms would occur if

here was good evidence that sleep deprivation in surgical
esidents does not affect patient outcomes. I think it would be
ery difficult at this point to reverse it. There are other issues at
take, though, with regards to work hour restrictions. There is

ome data that suggests the increased turnover of patients, that e
s a necessity of work our reforms, may actually lead to more
rrors than those that were presumed to be occurring due to
leep deprivation. Thus, work hour reforms may not only have a
egative effect on surgical training but patient care as well. I do

hink that it is still worth studying, and perhaps eventually
eople will come to the conclusion that work hour restrictions
ere not in the best interests of physicians or patients. Perhaps

ome of these observations will cause the pendulum to swing
ack a bit, and surgical programs will at least be granted 88
ours a week, which currently is only conditionally granted for
usier rotations within a program.

R JOHN OSWALT (Austin, TX): I enjoyed your paper very
uch, Peter, and thank you for the abstract earlier. Comments

nd then questions. Comments first of all.
It is my belief that we are becoming a soft society and society

s making us soft and therefore it is a perpetuation of this
oftness. Having been one of the older generations that of course
alked to school barefoot 10 miles in the snow like most of the
lder guys here, it doesn’t necessarily mean that we all have to
alk to school barefoot, but I think we are missing the oppor-

unity to do some great cases. Most of the dissecting aneurysms
re done in the middle of the night and ruptured VSDs and
hatnot like this that have to be taken care of, and there is a big

xperience to be lost by not being able to be there.
I don’t know that we are going to be able to change this

round other than we, as a society, saying that it is okay to go
hrough the appropriate kind of training that will prepare you
or the kind of practice you are going to have once you are out on
our own. And I think something to suggest to you might be that
ather than studying this in a training situation, where the
imitations are being placed, one might also correlate that with
he private situation, where you see physicians that have to stay
p all night, work, and then still take the calls from the ICUs
ecause they don’t have the residents doing that. And then they
till operate the next day. You might be able to correlate that
ith some in-town practitioners and make this more
eaningful.
I also would like to ask you if you all had looked at the

omparisons of those operations that were done the night before
etween the hours of 10:00 pm and 5 am and see if there was any
ifference in those, as you were also comparing them with the

ollowing day and the next 24 hours?

R ELLMAN: Thank you, Dr Oswalt. We did not look specifi-
ally at the operations that were done the night before that were
sed for the sleep deprivation criteria, unless they were a sleep
eprivation case. To be clear, cases that were done the previous
ight were usually nonsleep-deprived cases.
With regards to looking at the effects of sleep deprivation in a

rivate practice setting, I certainly think it would be interesting,
nd probably should be done. I’m not sure what the outcomes
ould be, but I would imagine you would see the same results
e found in this study, as well as our previous study on

ttending surgeons. One might argue that if private practitioners
ant to keep their autonomy and ability to take care of patients
hen they want to, it would probably be in their best interests to

ook into this issue before federal restrictions occur, which is

ntirely a possibility.
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