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Residents, Work Hours and Sleep Deprivation 

Problem 

 Historically, residents have been required to work long hours. Changes have 
been made in recent years to their work schedules to limit the hours worked per week 
as well as per shift. But while it might seem obvious to those coming from a human 
factors perspective that this is a step in the right direction for patient safety based on 
experiences in other professions such as aviation and trucking, the medical community 
has not been completely convinced and some argue that there is not sufficient research 
for the changes and they could actually be detrimental to patient care.  It is essential to 
have an understanding of the historical and social context which led to the changes as 
well as the resulting debate and evidence showing whether these interventions have 
proved to be effective.  

Brief  History of Residents 

 Residents get their name from the fact that they originally lived in the hospital. 
They received no salaries, were not allowed to marry and were expected to be available 
24/7. [16]The first surgical residency was implemented at John Hopkins in the 1890s 
under Dr. William Halsted.  Halsted’s work ethic was legendary; for him, “Residency 
was a test of mettle and faith, a superhuman initiation into a superhuman 
profession.”[32]  On the other hand, some cite his addiction to cocaine as possibly 
clouding his judgment and contributing to insomnia which influenced to his thoughts 
about how long doctors could safely work. [11]  

 Over the years, there have been several attempts for residents to organize to 
fight for changes. In 1934, residents unsatisfied with the lack of salaries, no teaching 
rounds and dangerous working conditions such as ambulance riding formed the Interne 
Council of New York. In 1936, the group went national and during the thirties and forties 
lobbied hospitals and states for higher pay and workmen’s compensations for interns. It 
folded in 1952 after the AMA attacked it as communist. During the 1960s, activism 
occurred again with “heal-ins” which resulted in major pay increases because Medicare 
and Medicaid agreed to fund a large part of resident stipends. In 1975, 3,000 residents 
in NYC staged first major physician strike in US history over long hours. Hospitals wrote 
into residents’ contracts work a maximum of every third night on call rather than the 



traditional every other night. The strike attracted considerable attention from the media  
and brought residency reform issues to public eye for the first time.[16] 

Libby Zion Case 

 The most notable case which brought resident work shifts to the attention of the 
public was the Libby Zion case [6,16,27,28] which happened in 1984. Libby Zion was an 
18 year old college freshman who was admitted to New York Hospital at 11:40 pm for 
fever and uncontrollable shaking. She was seen by an intern and a  junior resident who 
diagnosed her with “viral syndrome with hysterical symptoms”. She was prescribed a 
shot of Demerol to control the shaking and left in the care of nurses while the junior 
resident Gregg Stone went to sleep in the next building and the intern, Luise Weinstein 
went to care for other patients.  

 Between 4 and 4:30 am Zion became more agitated and the nurses called 
Weinstein twice. Weinstein gave verbal orders over the phone, first to put Zion in 
physical restraints, and then to inject her with haldol. Shortly after 6 am Zion’s 
temperature was taken again and found to be  108 F. At 6:30 am the patient went into 
respiratory arrest and could not be resuscitated. 

 The medical examiner’s preliminary cause of death was listed as bilateral 
bronchopneumonia but remains a source of controversy. The most cited cause is 
serotonin syndrome, basically an adverse reaction between the Demerol Zion was given 
and Nardil, an anti-depressant she was on.  Zion’s father, who was a powerful lawyer 
and writer for the New York Times believed it was because of the poor patient care she 
received. Zion convinced the district attorney to convene a grand jury for murder 
charges. The grand jury exonerated the physicians but blamed the graduate medical 
education system, issuing a report highly critical of the hospital.  

 Although the case gets cited frequently in papers on the subject of work hours 
and fatigue in residents, it is clear that there were a number of possible factors involved. 
The intern was 24 hours into a 36 hour shift, but it is not clear that she would have 
made different decisions if she was just starting the shift. A bigger factor seemed to be 
the fact that there was no attending in the hospital to supervise her. Her giving the 
nurses orders over the phone while ignoring their pleas to come assess Zion again 
when she was worsening, was because she was spending time with one of the other 40 
patients she had assigned to her so there was a definite staff shortage.  Moreover,  
Zion’s psychiatric symptoms seem to be given more weight than her medical condition. 
Stone withheld antibiotics even though Zion’s white blood count was high, and 
Weinstein ignored Stone’s recommendations to give cool soaks and compresses to 
bring down her temperature. Last but definitely not least, there is considerable doubt as 
to which drugs Zion actually had in her system and whether the doctors had a full 



history of the various prescription drugs she had taken. During the trial, the hospital 
claimed cocaine had turned up in a toxicology report and could have caused her death, 
but no tox screen had been run at the time since Zion had denied use and other tests 
such as urine samples came up negative. The initial civil trial considered the death to be 
50% Zion’s fault on the basis of possible cocaine use, but her father fought the cocaine 
charges in order to clear her name.  

Bell Regulations 

 As a result of the public outcry following  the grand jury report, a commission of 
physicians led by Bertran Bell was formed  to look at residency training and give 
recommendations on reforms. As a result, major changes were made in New York State 
law  in 1989. These consisted of:  

 Maximum of 24 hr shifts, 80 hr workweek, 1 day off for residents 

 Attending physicians need to be in hospital at all times 

 Mandated private insurers to pay for hospital staff to compensate  

These regulations proved to be hard to enforce. A 1998 survey found all NY 

hospitals noncompliant, with 77% of surgical interns  working over 95 hrs/wk. [15] 

The regulations also turned out to be expensive, costing $200 million annually.  

 

Other Calls for Change 

Following New York’s changes, other calls also came from various sources.A 
petition was made to  OSHA  in 2001  by Public Citizen,AMSA, and Committee of 
Interns and Residents, a resident and fellow union in New York [23]. They argued that 
sleepy and overworked residents made medical errors and cited studies showing that 
sleep-deprived residents  were at increased risk of being in an auto crash, having 
depression and giving birth to premature infants. OSHA denied the petition, saying  the 
agency had no jurisdiction over work hours.  

Several other state legislatures including California and Illinois attempted to pass 
legislation similar to that in New  York. Several congressional bills were also proposed, 
the  Patient and Physician Safety and Protection Act in 2001(HR 1228), 2003 (HR 3236) 
and  2005. Perhaps responding to this threat of being regulated from the outside, the 
ACGME, Accreditation Council of Graduate Medical Education, which accredits 
residency programs  implemented reforms in 2003.  



 

ACGME 2003 Duty Hours Rules 

 The changes in duty rules the ACGME put forth were very similar to the Bell 
Regulations in New York State.  

 80 hr workweek averaged over 4 wks 

 1 day in 7 off with no clinical duties or call 

 In-house overnight frequency of no more than every third night 

 Maximum onsite duty of 24 hours with up to 6 hrs for education and patient 
transfer  and no new patients after 24 hrs) 

 Limit on at-home or pager calls 

The ACGME work group consisted of 14 members including representatives from 
emergency medicine, family practice, internal medicine, obstetrics-gynecology, 

pediatrics, psychiatry and surgery, 2 members of the public, and 2 residents.  They 
admitted that 80 hours was based on a consensus rather than on definitive research 
that had determined an exact number of hours a week at  which residents could safely 
and effectively learn and participate in patient care. [36]  As with the Bell Regulations, 
there were problems with implementation and enforcement, with reports of residents 
fudging their hours and being afraid of reporting violations since their residency program 
might lose their accreditation.  

Arguments Against Changes 

The most common argument against the changes was that it would prevent 
“continuity of care”[18,20], the idea that doctors should follow their patient through the 
course of their illness. With shortened shifts came more frequent handoffs which have 
been a huge patient safety issue[4];  Wachter cited 40% more handoffs at his hospital 
[40]. Night floats  were a common implementation when a hospital had a dedicated 
person covering the night shift so that the day residents could sleep. However Gawande 
cited a Harvard study showed that the covering residents made serious mistakes six 
times more often than even fatigued residents [20].  

Another issue that some argued would be detrimental to patient safety was the 
decreased amount of education that a resident would supposedly receive in a shortened 
workweek[1]. This was something indicated as worthy of further study with the new 
generation of residents coming up in the new system. It is worth noting though that a 
frequent complaint of residents had been “scut” work, menial work such as transporting 
patients and drawing blood which takes hours from their day and could make the 



difference in their getting sleep at night [15].  However, shifting this work to other staff 
leads to the next difficulty in implementing changes—economics. In order to meet 
staffing needs with resident’s shorter hours, hospitals sometimes have to hire more 
expensive physician assistants and nurse practitioners.  

The last factor which came through primarily in editorials was that of culture, 
especially in the surgery community [1,19]. Papers talked about the virtues of work 
ethic, self-sacrifice, “proving yourself worthy as a doctor” and creating a clock work 
mentality. There seemed to be a need to prove specialty by specialty the effect of 
changes.  The attitude that “surgeons were different” seemed to be backed up by a 
review of 21 surgery papers on the changes that showed no changes in mortality and 
morbidity following the implementation[33] Another paper presented this year aimed to 
look at the effects of fatigue in neurosurgery by giving stimulation exercise to measure 
memory and attention while performing simulated surgical tasks. The groups did not 
show a statistically significant difference in their surgical skills. [2]  

Studies That Supported Changes 

Many studies supporting the ACGME changes come from the lab of Dr. Charles 
Czeisler, a sleep medicine professor who directs the Harvard Work Hours, Health and 
Safety Group. He wrote an early paper on applying circadian principles to shift work in 
1982 and is regularly called on by the media to serve as an expert on the topic. 

One of the most cited papers from his lab is Landrigan et al’s “Effect of reducing 
interns' work hours on serious medical errors in intensive care units”[27].  It consisted of 
a one year randomized controlled trial designed intervention schedule eliminating 
extended (24hr+) work schedule and reduced hours worked to 63/wk. It used  direct, 
continuous observation of the residents by 6 physician-observers  with an independent 
rating of error by two doctors. It found a rate of serious errors in ICU 22% higher during 
traditional schedule than intervention schedule, with  six times as many diagnostic 
errors during the traditional schedule. However, there was no statistically significant 
difference in preventable adverse events or patient mortality. It also wasn’t possible to  
isolate the effect of shorter shift from shorter workweek hours, increased sleep, having 
an  additional intern or increased handovers.  

A similar paper from his lab published in the same issue of  NEJM was Lockley et 
al’s “Effect of reducing interns' weekly work hours on sleep and attentional failures”[30].  
In this study, 20 interns completed daily sleep logs were followed, worked 84.9 hrs in 
traditional schedule, 65.4 hrs in intervention schedule, intervention had less than half 
rate of attentional failures  during on-call nights. Oddly enough even with the differences 
in schedule, the interns only got 5.8 hrs more sleep  per week, seeming to backup 



other’s assertions that even a shorter work week doesn’t ensure that residents would 
use that time to get more sleep.  

A third paper from his lab was Barger et al’s [7] “Impact of Extended-Duration 
Shifts on Medical Errors, Adverse Events, and  Attentional Failures”.  It consisted of a 
web-based survey of 2747 first year residents  through self-report. Interns working five 
or more extended-duration shifts per month reported 300% more fatigue-related 
preventable adverse events resulting in a fatality. However, the study received criticism 
because it did not examine sleep deprivation as an independent variable and embedded 
it in their definition of medical error [39]. 

Arnedt et al  looked at neurobehavioral performance of residents after heavy 
night call vs after alcohol ingestion [3]. It consisted of a two session within-subject study 
of 34 pediatric residents tested  under 4 conditions: light call, light call with alcohol, 
heavy call, and heavy call with placebo. At each session, they underwent a 60 minute 
test battery, ingested eith alcohol or placebo and repeated the test battery . The results 
were that post-call performance impairment during a heavy call rotation was comparable 
with impairment associated with a 0.04 to 0.05 g% blood alcohol concentration during a 

light call rotation, as measured by sustained attention, vigilance, and simulated driving 
tasks. 

Kellogg et al presented an ethnographic study of work hours reform that 
emphasized attention to social and political issues[25]. As an example, the hand-offs 
created after a night float system was put in place to implement the work hour changes 
were effective only 14% of the time. They first mention how the idea of handing off 
violated the traditional professional identity where they were expected to demonstrate 
toughness by working many continuous hours without apparent fatigue. The director 
and chief residents addressed this cultural challenge which increased the number of 
successful handoffs to 39%. Another challenge was the hierarchy violation when 
handing over to the more senior moonlighter serving as night float. The moonlighters 
were critical of the interns since they hadn’t needed to hand off things when they were 
interns and thought that doing so was a sign of weakness. They replaced the senior 
moonlighter with an intern which resulted in smoother handoffs (79% successful).  

 

Institute of Medicine Report 

The U.S. House committee requested the Agency for Healthcare Research and 
Quality to commission the  Institute of Medicine  to determine whether long resident 
work hours compromise patient safety[11]. This resulted in the  400 page report  
“Resident Duty Hours: Enhancing Sleep, Supervision & Safety”[24]. It gave a very 
thorough review of sleep deprivation and safety and  resident well-being. It said there 



was too little data to estimate the extent to which fatigued residents affected patients 
and  called for more long-term studies. It recommended further changes, cutting hours 
of resident physicians even more to 16 hours per shift OR a 5 hour ‘mandated’ nap in 
the current 30    hour system, Additionally it recommended that residents should not be 
awakened from sleep to treat patients and should not drive home after work shifts 
longer than 16 hours. These changes would cost $1.7 billion annually. However a 
survey of family medicine residency program directors found that 71% disagreed that 
the proposed IOM duty hour regulations would improve patient safety [8,10]. The 
changes also apparently went against the recommendations of other medical groups: 
ABNS, Senior Society, ACGME, American Board of Medical Specialties (ABMS) and 
the Association of American Medical Colleges (AAMC) who said that the evidence did 
not support any further restrictions in work hours until additional research is conducted 
and  that a single set of work hour rules may not be appropriate given the differences 
among specialties (medical vs. surgical) and the year of training (first year vs. chief 
resident). [1] 

Conclusions and Recommendations 

 It is clear that the sleep medicine community is taking the lead in providing 
studies demonstrating the importance of adequate sleep for patient and resident safety. 
There is still room for more interdisciplinary studies with the medical community to give 
evidence-based  solutions. Evaluation is sorely needed and many indicate the need for 
better designed and controlled studies which look at patient outcomes[21,25].  It 
seemed as if there are still problems with enforcement of existing rules and it would 
seem difficult to introduce changes so quickly after the other ones were made without 
really knowing the full impact. Many of the problems with implementing changes are 
related to other problems we discussed in class such as handoffs and communication. 
We can also potentially affect change with activism as shown with the campaign on 
Wakeupdoctor.org.  
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