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Sleep deprivation due to long working hours:
Impact on patient and provider safety
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Anaesthesiology is a speciality with a need for on-call duty and long working hours. On-call duty is often
characterised by a need for sustained vigilance, excessive work loads and a feeling of insufficiency. There is a grow-
ing amount of evidence that long periods of non-standard work or night work are associated with a deleterious
influence on medical providers’ performance and health. These working patterns decrease the standard of care and
increase health care expenses. Beyond the effects on performance and patient safety associated with sleep depriva-
tion, there is strong evidence linking shift work to gastrointestinal and cardiovascular diseases. Effective ways to
counteract the consequences of sleep deprivation due to long working hours on an anaesthesiologist’s perform-
ance include minimising night work, and defining rules on maximum hours for each work shift. Anestezjologia

i Ratownictwo 2009; 3: 20-23.
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Introduction

The need for sleep and the circadian rhythm are
genetically determined and healthy adults cannot
acclimatise to disturbances in the timing of their sleep
cycles. Optimal neurobehavioral performance requires
circadian patterns of sleep and wakefulness [1]. Even
though physicians do not often recognise it, they are
negatively affected by night work or long working
hours, justlike any other humans. Irrespective of their
career level or speciality, they are unable to maintain
the same level of alertness and performance at night
time or during extended work as they can during day
time or during a normal working pattern. In addition
to performance impairment associated with fatigue,
there is increasing evidence linking extended shift
work to specific health disorders (e.g. coronary artery
disease and breast cancer).
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Sleep disturbance and performance
changes

There is abundant evidence that fatigue caused by
sleep deprivation and disruption of circadian rhythm
contributes to performance decrements in discrete neu-
rocognitive and simulated tasks. These include prolon-
ged reaction times, reduced accuracy in repeated tasks,
increased perception lapses, declining concentration,
deteriorated decision making capacity and diminished
fulfilment of required tasks. Also, when fatigued, the
human capacity to solve unexpected situations decrea-
ses, performance variability increases, communication
skills deteriorate, motivation weakens and irritability
worsens with weakened empathy [2].

It is illustrative to compare impairment related to
alcohol ingestion with that related to fatigue. Already,
the first study to make this comparison has shown that
24 hours of sustained wakefulness reduces individual
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performance by a level produced by a blood alcohol
concentration of 0.8 to 1.0 %o [3]. Neurobehavioral
impairment may be similar after acute sleeplessness
and chronic sleep deprivation. Complete 24-hour sleep
loss deteriorates individual performance to a level
equivalent to only five hours of sleep for one week [4].
It is important to realise that humans do not properly
recognise the effects of fatigue in themselves. A recent
study showed that when people suffer from chronic
sleep deprivation that deteriorates their performance
to a level equivalent to 48 hours of wakefulness, they
evaluated their own sleepiness scores mistakenly good
(5].

Several studies have shown that napping is a very
effective way to reduce the untoward effects of fatigue
caused by a whole night’s work [6]. Alertness can be
improved by naps (half an hour) taken around the
circadian trough during the early morning hours [7].
These work-rest schedules should be incorporated
into the field of anaesthesiology in a similar way as
in the safety-sensitive industry of aviation, and can
be organised in the field of health care through closer
collaboration between different night workers in the
same profession.

Fatigue and patient safety

Several studies show that our performance beco-
mes significantly impaired if we work through the
whole night or if we obtain fragmented sleep due to
being on-call. The documentation consists of studies
on both residents and specialists of various specialities:
anaesthesia residents carry out endotracheal intubation
slower and with more errors [8], university hospital
anaesthesiologists have six times more dural punctu-
res when performing epidurals [9], surgical residents
perform laparoscopic procedures slower and with more
errors [10-11], and senior cardiologists have a higher
failure rate and patient mortality when they dilate
coronaries in acute myocardial infarction [12], when
the procedures are carried out at night or immediately
after a long period on-call.

The study that helped re-shape the policy of the
American Accreditation Council for Graduate Medical
Education (ACGME) found that intensive care unit
residents made significantly more severe medical,
medication and diagnostic errors if their working sche-
dules entailed a maximum of 34 consecutive working
hours instead of 16 [13]. The ACGME has subsequently
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decreased the maximum weekly working hours and the
number of hours for each work shift for residents.

A recent meta-analysis showed that the clinical
performance of residents is less than minus 1.5 stan-
dard deviations from normal, when they work 30
consecutive hours [14]. Normal Gaussian distribution
curves clarify the result clearly: half the residents who
worked excessive hours performed at a lower level nor-
mally extant only in 6% of the residents. The result also
indicates that after an extended work period, half of all
individuals’ performance are as poor as normally only
six percent of their performances would be.

These and numerous similar studies give cause
to ask why we, as physicians, accept this kind of poor
performance produced by lack of rest. Our patients and
hospitals, as well as ourselves, expect that physicians
offer safe and effective care 24 hours a day, and so we
should vigorously fight to avoid fatigue and to organise
night work and night duties properly [15].

Health hazards of night work

In addition to safety risks and performance impa-
irment, strong evidence suggests that night work has
serious consequences for our health. For example, the
incidence of duodenal ulcers is four times greater, and
that of cardiovascular diseases, 40% greater among
shift workers compared to day workers [16-17]. Shift
work carries with it 2.3 times the risk of ischaemic heart
disease than day work [18]. Finland (with five million
inhabitants), has >250 annual coronary deaths due to
night work [19]. Even though this death rate is close to
that produced by traffic accidents, we rarely discuss the
mortality rate of night work.

A meta-analysis of several large studies showed
that shift workers have 1.5 times greater incidence of
a breast cancer when compared to day workers [20].
It has been estimated that in Finland, more than one
hundred breast cancer cases annually are caused by
night work. Several health risks caused by night work
are mediated via different hormonal or metabolic
pathways. Breast cancer is likely caused by abnormal
melatonin and oestrogen secretions [20], and cardio-
vascular diseases by changes in lipid metabolism and
endothelial function [21] etc.

The effect of sleep deprivation on performance has
special significance to anaesthetists, as we are the physi-
cians with more night duties than any other specialists.
Burnout, exhaustion and stress symptoms in anaesthe-
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tists have been shown to correlate with their on-call
workload [22]. Furthermore, the same study showed
that a greater on-call workload was also associated with
increased suicidal tendencies. Another study reported
that long working hours and night duties were expe-
rienced as the second most stressful characteristics by
anaesthetists in a university hospital [23].

Many other health problems have also been
shown to associate with night work, extended working
periods and sleep deprivation. These include diabetes,
inflammations, metabolic disorders and increased
overall mortality and morbidity. Night work also has
serious effects on reproductive health, e.g. premature
births, miscarriages and fertility. It also increases the
incidence of injuries and work and traffic accidents
[24-26).

How to change current policy?

Multiple studies have shown that night work causes
many significant adverse effects. However, we have to
cover a certain amount of night work in many hospi-
tal specialities. Therefore, if we want to minimise the
described un-toward effects on our performance and
health, and on patient outcome, we should consider
the design of our on-call duties, place limits on the
shift lengths and reduce the amount of night work as
much as possible.

Some five years ago in the department of anaes-
thesiology at Oulu University Hospital, the weekend
on-call pattern of 24 hours was divided into shifts of 12
hours, but the number of anaesthesiologists required to
cover a weekend on-call remained the same (e.g. three).
Each anaesthesiologist had two 12-hour shifts with
a 24-hour break between the shifts instead of having
one 24-hour shift. The on-call doctor who came to work
on Friday evening was off the preceding day, while
the doctor who finished his on-call duty on Monday
morning came back to work on Tuesday morning. This
pattern began as an experiment for three months, but
the anaesthesiologists were so satisfied with the system
that it became established practice.

22

At the Hospital for Children and Adolescents of
the University of Helsinki, emergency surgery is clas-
sified as either red, yellow or green (“traffic lights”)
depending on the need to operate within 6, 24 or 72
hours [27-28]. Only red patients are operated on at night
time, the others are operated on during the daytime.
This design has decreased night time operations by
over 50%. Traffic lights have also improved resident
education, standardised several procedures and dimi-
nished a variety of factors, such as the annual number
of appendectomies. The Traffic light system has also
reduced the incidence of severe work-related exhau-
stion and fatigue among operating theatre staff [27].

The European working time directive may improve
the safety of night workers and especially of doctors, if
the European Parliament maintains a strong position
in the renewal procedure of the directive. A modified
working time directive may demand that the entire
time the doctor has to stay in the hospital for his on-call
duty be counted as work, and also require that doctors
have a daily rest period of 9-11 hours. Several European
medical organisations have stated that these changes
would beneficially effect the safety of doctors as well as
patient outcomes [29]. Possible new on-call schedules
must, however, be balanced against appropriate con-
tinuity of patient care.

Even though putting limits on extended working
periods would improve the quality of doctors’ lives,
it would not as such reduce work done at night time.
Therefore, we should seek the support of local employ-
ers for our strategies when aiming to set restrictions
on night time work loads in hospitals. This reduction
would clearly improve the quality of care and well-
being of the whole staff, promote safety in the work
environment and at the same time reduce health care
expenses.
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