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The SNOOZE project: the impact of night

shifts on junior doctors’ reaction times

leep deprivation and fatigue are

an increasingly common problem

among junior doctors. The 2016

General Medical Council training

survey reported that 25% of
junior doctors in England felt sleep deprived
on a daily or weekly basis, a 3.4% increase
from 2012. Shift work, including nights and
early mornings, has been shown to increase
sleepiness and fatigue (Akerstedt and Wright
Jr, 2009; Sallinen and Kecklund, 2010) and
it is well documented that sleep deprivation
has adverse effects on human functioning
and ability to perform even basic cognitive
tasks (Pilcher and Huffcutt, 1996).

Previous studies examining the effects
of sleep deprivation and fatigue in on-call
doctors have shown a profound increase in
reaction times (Saxena and George, 2005),
and there is a growing body of evidence
which suggests that junior doctors who
are sleep deprived are at increased risk of
making more clinical and technical errors
(Friedman et al, 1971; Taffinder et al, 1998;
Grantcharov et al, 2001; Eastridge et al,
2003; Landrigan et al, 2004).

News reports of junior doctors involved
in road traffic collisions are, sadly, not
uncommon and research has shown that
driving after long shifts, and night shifts
particularly, is associated with decreased
concentration and increased risk of accidents
(Horne and Reyner, 1999; Steele et al,
1999; Akerstedt et al, 2005). McClelland
et al (2017) conducted a national survey
of anaesthetic trainees in the UK in which
57% of respondents reported being in an
accident or near-miss when driving after a
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night shift. Indeed, there is robust evidence
that more than 19-20hours of wakefulness
(such as may be experienced before starting
a set of night shifts) results in performance
impairment equivalent to a blood alcohol
concentration of 0.10% (Lamond and
Dawson, 1999; Williamson and Feyer, 2000),
above the UK legal driving limit of 0.08%.

Aim

The SNOOZE (SHOs of Nottingham
Orthopaedics Observation of “Zzz’ Effect)
project aimed to examine the compliance
of junior doctors with recommended rest
patterns and the impact of a 12.5-hour night
shift on senior house officers’ reaction times.

Method

A brief pilot study was initially conducted
over a 2-week period wherein all senior
house officers (grades FY2, CT1, CT2 and
clinical fellow) undertaking night shifts in
trauma and orthopaedics at a major trauma
centre were asked to perform a psychomotor
vigilance task before and after their shift,
and complete a questionnaire. Psychomotor
vigilance tasks have been shown to be a valid
method for measuring reaction time when
the standard 10-minute test is used; as this
was deemed to be prohibitively long in the
context of an on-call shift, a shorter test of
approximately 1-minute duration was used.
Data collected included total rest and/
or sleep overnight, hours slept during the
preceding day and number of caffeinated
beverages consumed overnight.

The data from the pilot study were used to
generate a power calculation, following which
the study was carried out over 59 consecutive
night shifts, using the same psychomotor
vigilance task and questionnaire.

The standard was the New Deal
requirement of a minimum of 30 minutes
continuous rest for each 4-hour period of
duty, with a target compliance of 75%.

The mean change in reaction times pre-
and post-night shifts was calculated and
compared using the independent student’s
t-test.

A reaction time change of 250 ms was
deemed to be clinically significant, as this
equates to an increase of 1.6 metres additional
braking distance when travelling at 70 mph
on a motorway.

Results

Questionnaires were completed for 52
out of 59 night shifts (88%). Twenty-five
respondents (48%) reported having less than
60 minutes total rest or sleep overnight, while
6 out of 52 (12%) reported having less than
30 minutes total rest or sleep overnight.

The mean (standard deviation) change in
reaction time for senior house officers with
at least 60 minutes rest was +3.2 ms (34 ms),
and +5.5 ms (44 ms) for those senior house
officers who achieved less than 60 minutes
rest (P=0.84).

A total of 7 out of 52 (13.5%) respondents
demonstrated an increase in reaction time of
>50 ms.

Senior house officers who achieved a
minimum of 60 minutes rest overnight
reported an average of 4.76hours sleep
during the preceding day, while those who
achieved less than 60 minutes averaged

6 hours sleep (P=0.008).

Discussion

Night shifts are a fundamental component
of most junior doctors’ rotas and are vital to
providing round the clock care for patients.
But they require doctors to fight against the
natural instinct to sleep at night and, often,
to be alert when people are at their most
somnolent. Since the implementation of the
European Working Time Directive in the
form of the UK Working Time Regulations
in 2009, there have been significant changes
to doctors’ work patterns which mean many
no longer work a true ‘on call’, but rather
are expected to do a 12-13-hour full shift
overnight with little to no opportunity
for sleep. While the UK Working Time
Regulations have led to reductions in
excessive working hours, fatigue as a result
of shift mixtures remains a persistent issue for
trainees, as reported by Morrow et al (2014)
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and Brown et al (2010), and shift work has
long been associated with deleterious health
effects (Hobson, 2004), not just in health
care but also in many other industries
(Folkard and Tucker, 2003; Krishnaswamy
etal, 20106).

The Terms and Conditions of Service for
NHS Doctors and Dentists in Training 2016
(NHS Employers, 2016) state:

‘A doctor must receive:

a. at least one 30-minute paid break
for a shift rostered to last more than
five hours, and

b. a second 30-minute paid break
for a shift rostered to last more than
nine hours.

This means that during a 12.5-hour night
shift, doctors should be aiming to achieve
a minimum of two periods of 30 minutes’
continuous rest to adhere to working time
regulations.

In this study, over half of respondents
reported having less than 60 minutes rest
during a night shift in a busy trauma centre.
Other authors, notably Jackson and Moreton
(2013), have reported similar findings
with many juniors unable to achieve the
recommended rest period when working
night shifts. While no significant difference
was detected in the reaction times of these
two groups, seven respondents demonstrated
an increase in reaction time of more than
50 ms, equating to an additional 1.6 metres
braking distance if travelling at 70 mph on
a motorway.

Taking regular, prescribed breaks during
shift work is vital, and there is some
evidence that a short nap of approximately
15—20 minutes duration can be beneficial
in reducing fatigue and improving focus
(Naithoh, 1992; Reyner and Horne, 1997).
However, other groups have concluded
that napping for 30 minutes or more may
lead to sleep inertia on waking and actually
make sleepiness worse (Hilditch et al, 2016,
2017), and there does not yet seem to be any
scientific consensus on the ideal duration of a
work-based nap (Slanger et al, 2016).

Limitations

Owing to the design of this study, the authors
were not able to control for confounders
such as daytime sleep or administration of
potent psychoactive compounds (e.g. coffee).
The measure of reaction time was selected to
be minimally intrusive; as the effects of sleep
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deprivation are cumulative and compounded
by prolonged focus, alternative measures of
reaction time and concentration may have
yielded different results.

Recommendations

Awareness of fatigue is crucial for patient
and doctor safety and the authors therefore
advocate a protected rest period when on call
overnight. This could be achieved by several
means: asking a colleague to cover while
resting, in exchange for reciprocal cover to
allow them to take a break, or by asking
hospital-at-night coordinators to delay all
non-emergency bleeps for a 30-minute
period, if this is feasible.

If doctors have a drive ahead after a night
shift, they should consider carefully whether
they are safe to be behind the wheel; a cup
of coffee (150 mg caffeine) and a 15-minute
nap taken together have been shown to be
extremely effective in reducing sleepiness and
fatigue-related driving incidents (Reyner and
Horne, 1997).

Working the night shift takes a toll on
all health-care workers, but night shifts are
essential for good patient care and safety;
to ensure that this, as well as health-care
workers’ own safety, is maintained to the
highest standard, it is vital to learn how to
adapt to the night shift. In 2006 Horrocks
and Pounder, via the Royal College of
Physicians, issued evidence-based guidance
for junior doctors on preparing, surviving
and recovering from night shifts. The authors
highly recommend it. BJHM
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