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Executive summary

Following the implementation of the European Working Time Directive Regulations, the majority
of junior doctors in the UK now work full shifts at night. A Royal College of Physicians
50-member working group was established to develop both practical advice for those junior
doctors working night shifts, and a guide to help those designing rotas for junior doctors.
The guide, set out in this document, discusses the risks associated with shift work at night and
the safety and suitability of possible rotas, in anticipation of the 48-hour week in 2009.
i Rotas involving seven consecutive 13-hour night shifts may increase risks to patients

and staff, and are best avoided.
i The number of night shifts worked in succession should be limited to a maximum of

four, and the length of each night shift should be reduced whenever possible.
i A ‘cell’ of 10 junior doctors is necessary for any post that provides 24-hour cover, plus

specialty work and training during weekdays.
i The guide encourages the testing of three nine-hour shifts to cover the 24 hours – to

achieve improved health, safety, teaching and supervision, and efficiency.
i Using this evidence-based approach, hospitals should be able to implement optimal

48-hour rotas by 2009.
i The guide does not suggest rotas for those junior doctors who are non-resident on

call, and they remain at considerable risk of excess fatigue.
It is hoped that the guide, which should be read in conjunction with a previous report, Working
the night shift: preparation, survival and recovery – a guide for junior doctors,1 will make the
challenge of night shift work not only easier to tolerate, but also safer for both hospital patients
and their doctors.

iv

1 Introduction

Healthcare is a 24-hour process, and many hospitals need doctors to be available to provide
professional care round-the-clock. However, working at night is different from working in the
day, involving additional pressures and risks. Minimising these risks is an essential part of making
night work both safe and acceptable to the doctors who must be on duty. One way to do this is
for doctors working such shifts to be made aware of the risks involved. Preparation for working
a night shift is a key part of this and the booklet, Working the night shift: preparation, survival
and recovery – A guide for junior doctors,1 provides guidance on this.
However, with even the best preparation, working at night can still have consequences for the
safety of both patients and doctors, as it increases the likelihood of making poor decisions or
even mistakes. Rotas that do not consider the sleep requirements and safety of those who work
them will only increase the risk.
The aim of this guide is to highlight why certain rotas are more appropriate than others, and to
provide suggestions on how to design safe and acceptable work schedules for doctors who must
work at night. It has been written in anticipation of the 48-hour working week being undertaken
by trainee doctors in 2009, but the advice can be applied to relevant rotas now. Brief examples
are included to demonstrate particular points and to provide a basis upon which other rotas can
be drawn up.
The guide is not only for hospital administrators who design rotas for medical staff but also for
junior doctors. It is imperative that doctors working such rotas get involved in their planning
at an early stage – not least because the optimal solutions for every rota, team and hospital will
be different.
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2 Problems with night work

Why is there a problem now?
Treating sick patients at night is nothing new, and some doctors have always been asked to work
at night. So why is there a problem now?
In 2004 the Working Time Regulations (the enactment in UK law of the European Working
Time Directive) were applied to junior doctors. In combination with the New Deal, this legislation
has reduced the average number of hours that junior doctors can work. While there remain 168
hours in each week, the Working Time Regulations state that by 2009 junior doctors can only
be expected to work on average a maximum of 48 of these hours each week. This is a reduction
of approximately 15% from the current maximum of 56 hours of weekly work allowed under
New Deal rules.
A consequence of these positive steps has been that patterns of working for junior doctors have
also changed. The traditional on-call solution to providing care in the hospital at night is no
longer workable for the majority of specialties and most junior doctors in the UK now work
night shifts – that is, report for work in the evening after a day off, work overnight, and then go
off duty in the morning.
Although this change is not in itself necessarily a bad thing, there has often been poor
consideration of the safety and sleep requirements of junior doctors when designing new rotas
for night shift work. This has resulted in many rotas that are not ideal from a health and safety
point of view.
Should junior doctors be treated differently to other NHS night workers? There a number of
important differences:
i Firstly, junior doctors have been switched from on-call to shift work in the last few

years, and the first roster patterns that were implemented were often unsuitable.
i Secondly, the juniors are subject to the rules of the New Deal with a 48-hour average

week for most in 2009, whilst other employees are subject to Agenda for Change with
a 37.5-hour week.
i Thirdly, juniors are still in training and must have a substantial proportion of their

working time dedicated to learning.
i Finally, most junior doctors are rotated from job to job, and many do not live close to

their allocated hospital.
Whilst some other NHS workers could also benefit from the type of rota suggested in this guide,
almost all would benefit from the advice found in Working the night shift: preparation, survival
and recovery – A guide for junior doctors.1
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What are the difficulties with working night shifts?
Working at night is harder than working during the day, because this is the time when the human
body is programmed to be asleep. It also results in loss of sleep and increased fatigue, which
directly impacts on performance. Working at night involves trying to function when one’s
alertness, vigilance and cognitive reasoning are all at their lowest, making it is easier to make
mistakes without noticing.2 Tired junior doctors in the USA and Denmark did exactly this, and
were shown to lose concentration more often and make more clinical errors compared to when
they were able to get more sleep.3–7 Of particular relevance to junior doctors in training,
exhaustion also impairs recent learning and can decrease their ability to make correct diagnoses
and perform technical procedures.4,8,9
Importantly, because working a night shift involves trying to sleep in the day, the lack of sleep
can quickly become excessive. Sleeping during the day is much harder than sleeping at night,
because it is not what humans are designed to do. Bright sunlight, temperature, and noise can
all keep night workers awake during the day, but perhaps most importantly, the body’s internal
clock, which regulates sleep–wake patterns, acts to maintain alertness and wakefulness. This
means that daytime sleep is not of such good quality or duration as sleep at night;10 shift workers
who work several consecutive night shifts can become progressively more tired over the course
of their duty. Inevitably this can then lead to further reductions in performance and an increased
likelihood of accidents or mistakes.

Night shifts and safety
While working at night does contribute to an increased risk of making errors, this is not the only
factor to consider. Evidence collected from a range of industries where shift work is common
shows that the length of individual shifts and the number of shifts worked in succession are also
very important.11,12 The more shifts that are worked consecutively, the greater the relative risk
compared to the first shift worked. Likewise for the length of each shift – the longer each shift
lasting more than eight hours, the greater the chance of an accident (Fig 1). Interestingly, if two
otherwise identical shifts in terms of length and number of previously worked shifts are compared,
the risk of an accident is always greater on the night shift than during the day (Fig 2).
Shift length and the number of consecutive shifts must always be considered when designing
new rotas. Furthermore, because of the increased risk with working at night, it is essential to
remember that what is an acceptable rota for working during the day may not be sensible when
planning night shifts.

Getting home after a night shift
Designing safe rotas does not just involve considering the doctor at work. After the shift, doctors
must also be able to travel home safely, and often this will mean driving. This is not a problem
for those living in hospital accommodation or nearby, or if public transport is available, but
many specialist registrars (SpRs) are on rotations and do not live close to where they work. Data
collected from medical SpRs in January 2006 indicate that for 46% the daily commute is 30 to
60 minutes, each way and it was greater than one hour for 16%.13
Just as with performance on duty, driving ability is strongly affected by fatigue and lack of sleep.
While this is less of a problem if doctors work two to three shorter night shifts at a time,
3
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Fig 1. The estimated risk of accidents in shift workers, related to length of shift.11, 12 An eighthour shift has been set to have an estimated risk of 1.0, with all other shifts relative to this.
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Fig 2. The estimated risk of accidents in shift workers, related to the number of successive
shifts and whether they are day or night shifts.11,12 The first day shift has been set to have a relative
risk of 1.0 and all other shifts are relative to this.
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appropriate napping and preparation are nonetheless necessary. Driving while tired becomes an
increasing potential hazard as shift length and the number of nights worked in succession rise,
particularly if the recommendations in Working the night shift: preparation, survival and recovery
– A guide for junior doctors 1 are not followed.
Sleepy drivers have been calculated to cause 10% of all UK road crashes, with this percentage
rising for accidents on monotonous motorways and similar trunk roads.14,15 Such crashes are
often more serious than non-sleep-related accidents, since the victim may impact at speed,
having made no attempt to brake before crashing.
Night workers travelling home at the end of a shift have been identified in international studies
as being particularly at risk of sleep-related vehicle accidents.16–21 To quantify this risk, the
performance impairment associated with fatigue has been compared to that produced by alcohol;
20–25 hours without sleep was shown to reduce psychomotor performance to the level of
someone with a blood alcohol concentration of 0.10%.22–25 This is greater than the current
maximum level for legal driving in the UK (0.08%). However, a doctor who has worked just one
night and was without rest during the day leading into the shift could easily achieve a period of
sleep deprivation of this length. This is why doctors reporting for night duty must be fully rested.
If junior doctors continue to be rostered to work long sequences of lengthy night shifts, it may
be more appropriate for hospitals to consider providing transport for those who have to travel
greater distances to and from work. Although this may at first seem prohibitively expensive, such
costs should be considered in light of the alternative options which may include the provision
of temporary local accommodation, or indeed doing nothing.
Postgraduate medical training often requires that some junior doctors rotate to posts distant
from their homes, and it is essential that hospital managers are fully aware of their duty of care
as employers. As such, they should make sure that doctors living at a distance from their
workplace take full advantage of the relocation allowances payable on rotation to avoid the need
for extended travel.26 An ideal rota will attempt to minimise fatigue and risk (Table 7).

The rules for full shift working by junior doctors
The Working Time Regulations are Health and Safety law and the New Deal sets out conditions
of service relating to pay, but together they impose strict rules that affect how rotas might be
designed for junior doctors in training.
From 1 August 2009, the two standards will underpin the following rules:
i The maximum average number of hours on duty is 48 per week (averaged over a 26-

week period).
i The minimum break between shifts must be 11 hours.
i The maximum continuous period of duty is 13 hours - that is, no shift can be

scheduled to last longer than 13 hours.
i The maximum number of consecutive days of duty is 12, with a minimum break of

48 hours in each two-week period, unless compensatory rest is given.
i There must be 62- and 48-hour breaks every 28 days.
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i There must be 35 hours of continuous rest in 7 days or 59 continuous hours rest in

14 days.
i There must be at least one 30-minute continuous break after approximately four

hours on duty.
A more detailed breakdown and comparison of the New Deal and Working Time Regulations,
and how they must be applied together, can be found on the healthcareworkforce.org.uk
website.27 Taken together, these standards mean that only certain rotas are permissible.
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How many doctors are needed to form a good rota?
To aid simplicity of presentation, the six example rotas given in this guide all involve a group of
junior doctors in training of equivalent experience (called a ‘cell’) who can form a rota to work
in a particular post that requires 24-hour on-site cover. The remainder of their time working
from Monday to Friday is spent during the day, for example, completing essential clinical work
on the ward, in clinics or performing procedures, or receiving training. The ‘daytime’ shifts are
fixed in average length but are flexible, such that they can start early or finish late.
Each rota only covers one doctor on call at a time, with some handover; if three doctors are needed
on call, each will be part of a different rota, in this case involving three cells of 10, or 30 doctors.
There are 10 doctors in the cell; it is suggested that any fewer makes the rota unacceptable because,
depending on the specialty and daytime commitment, the service work will dominate nonclinical work in a way that would be unacceptable in a training post (Fig 3).28 Constructing a
rota becomes progressively easier if there are more than 10 doctors in the cell.
If the post involves periods of duty on call as well as working as part of a specialty firm – for example,
SpRs in respiratory medicine who also cover acute medical take – then a cell with fewer than 10
doctors of equivalent experience will be unacceptable. Postgraduate deans and the Postgraduate
Medical Education Training Board must review whether such posts can be considered suitable for
training junior doctors. A cell of fewer than 10 doctors may be acceptable for some posts that involve
only a single type of duty – for example, senior house officers (SHOs) working exclusively in the
accident & emergency department (A&E), or others dedicated to a medical admissions unit.
Figure 3 illustrates the distribution of duties in a 56-hour week related to the number of doctors
in the cell. In 2009, the 48-hour limit will make no difference to the work needed on the shifts
and all the pressure will be on daytime non-shift activity – that is, ward work, clinics, procedures
and training.
SpR rotas involving full shifts
60
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procedures, training

40

30

20
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Fig 3. The case for a
cell of ten to provide
Daytime and weekend 24-hour shift cover by
admissions shifts
junior doctors who are
working a 56-hour
Nighttime shifts
week.28 In a 48-hour
week all the savings will
have to be made in the
daytime non-shift work.
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(1) The seven-nights-in-succession rota
This rota involves working seven 12.5-hour night shifts in succession (Table 1), and is essentially
the worst possible rota that can be devised in terms of safety and sleep requirements. Over the
course of the week a doctor working this rota is expected to be on duty for a total of 87.5 hours
(7 × 12.5 hours) but only receives 80.5 hours of breaks within that same period. Such a schedule
would be daunting in the daytime, but coupled with the inevitable sleep deprivation that results
from repeated night work, it is clearly wrong. Table 7 demonstrates that this rota results in the
worst fatigue and risk scores, as estimated by the Health and Safety Executive assessment tool.
This means that, of all the rotas presented in this guide, this rota is associated with the greatest
risk of accident and the highest levels of fatigue (Table 7). Even if a seven-nights-in-succession
rota is popular with some junior doctors, the health and safety implications are such that an
employer should impose a change to a safer rota.

Table 1. A seven-nights-in-succession rota. This example is both New Deal- and EWTD-compliant, and it provides an
average 48-hour week. However, we do not recommend its use in the NHS. (Ten doctors rotating in one cell;
‘Daytime 8h’ means that the junior can work for 8 hours on his or her firm, at any time in the day or evening.)
Mon

Tues

Wed

Thur

Fri

Sat

Sun

1

21:00 - 09:30

21:00 - 09:30

21:00 - 09:30

21:00 - 09:30

21:00 - 09:30

21:00 - 09:30

21:00 - 09:30

2

Zero hours

Zero hours

Zero hours

Zero hours

Zero hours

3

09:00 - 21:30

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

4

Daytime 8h

09:00 - 21:30

Daytime 8h

Daytime 8h

Daytime 8h

5

Daytime 8h

Daytime 8h

09:00 - 21:30

Daytime 8h

Daytime 8h

6

Daytime 8h

Daytime 8h

Daytime 8h

09:00 - 21:30

Daytime 8h

7

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

09:00 - 21:30

09:00 - 21:30

09:00 - 21:30

8

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

9

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

10

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h
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(2) The four-and-three rota
A more acceptable alternative to the seven-nights-in-succession rota is one where the seven night
shifts are broken up, typically into blocks of four and three (Table 2). This separates the week
into week nights and weekend nights, with Friday night included as a weekend night, because
anyone working over Friday night will end their shift on a Saturday morning, which under New
Deal rules would count as weekend working. The grouping together of Friday, Saturday and
Sunday works well as it improves the efficiency of a rota. It also reduces the number of doctors
with disrupted weekends. In addition, because one pair of doctors in this cell is covering the
days and the nights over the weekend, continuity of care and handover are improved.
The four-and-three rota has been adopted in most New Zealand hospitals, where junior doctors
have worked shorter hours for the last ten years; these doctors work a short night and most of
their hospitals have only a small number of trainees. Many British hospitals have already switched
to this pattern.
Although the four-and-three solution involves fewer consecutive shifts than the seven-nightsin-succession rota, a doctor will still be working overnight for up to 50 hours in one block. This
remains intensive shift work, and requires adequate preparation and recovery. Sufficient days
off both before and after the sequence of night shifts should therefore be included in the rota.
Doctors should be encouraged to use this time, especially beforehand, to get themselves refreshed
and ready to start working at night. A big disadvantage of this rota, which will be discussed later,
is that only two doctors cover the weekend and they only have 30 minutes for handover.
Table 2. A possible four-and-three rota. This example is both New Deal- and EWTD-compliant, and it provides an average
48-hour week. (Ten doctors rotating in one cell; until 2009, some doctors working the flexible Daytime 8h shifts could work
up to a 13-hour day, to provide extra cover at either end of the day.)
Mon

Tues

Wed

Thur

Fri

1

21:00 - 09:30

21:00 - 09:30

21:00 - 09:30

21:00 - 09:30

Zero hours

2

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

3

Daytime 8h

Daytime 8h

Daytime 8h

Zero hours

09:00 - 21:30

4

Daytime 8h

Daytime 8h

Daytime 8h

09:00 - 21:30

Daytime 8h

5

Daytime 8h

Daytime 8h

09:00 - 21:30

Daytime 8h

Daytime 8h

6

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

7

09:00 - 21:30

09:00 - 21:30

Zero hours

Zero hours

21:00 - 09:30

8

Zero hours

Zero hours

Daytime 8h

Daytime 8h

Daytime 8h

9

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

10

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Sat

Sun

09:00 - 21:30

09:00 - 21:30

21:00 - 09:30

21:00 - 09:30
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(3) The two-two-and-three rota
This is simply a variation on the four-and-three pattern, but it breaks up the four nights into
two blocks of two (Table 3), thus reducing the risk of exhaustion and improving safety.
Interestingly, despite the fact that two doctors are removed from daytime duties for part of the
week, the number of unbroken weeks available for daytime clinics remains the same as with the
four-and-three rota. For a team of 10 doctors there will be six weeks in the ten-week cycle of the
rota where each doctor is theoretically present between at least 09:00h and 17:00h from Monday
to Friday without a break. This is an important consideration for the training of junior doctors
and for maintaining regular contact with consultants, as well as for planning leave.
Having two doctors covering the week nights increases the number of handovers that must occur
between different doctors from five with a four-and-three rota, to seven. However, since the
night doctor should be fresher than if they had worked more consecutive nights, it is unclear
what potential consequences an additional two new handovers might have for continuity of care.
Table 3. A two-two-and-three rota. This example is both New Deal- and EWTD-compliant, and it provides an average
48-hour week. (Ten doctors rotating in one cell; until 2009, some doctors working the flexible Daytime 8h shifts could work
up to a 13-hour day, to provide extra cover at the end of the day.)
Mon

Tues

1

21:00 - 09:30

21:00 - 09:30

2

Daytime 8h

Daytime 8h

3

Daytime 8h

Daytime 8h

4

Daytime 8h

Daytime 8h

Wed

Thur

Fri

Zero hours

Zero hours

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

21:00 - 09:30

5

Zero hours

Zero hours

Zero hours

09:00 - 21:30

Daytime 8h

6

Daytime 8h

Daytime 8h

09:00 - 21:30

Daytime 8h

Daytime 8h

7

Daytime 8h

09:00 - 21:30

Daytime 8h

Daytime 8h

Daytime 8h

8

09:00 - 21:30

Daytime 8h

21:00 - 09:30

21:00 - 09:30

Zero hours

9

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

09:00 - 21:30

10

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

10

Sat

Sun

21:00 - 09:30

21:00 - 09:30

09:00 - 21:30

09:00 - 21:30
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(4) The one-night-at-a-time weekday rota
In terms of doctor exhaustion and patient safety, working only one night at a time would
undoubtedly seem a good solution for provision of cover in the hospital over the night. Because
each doctor only works a single night shift, his or her recovery period will be shorter. In addition,
during the night shift doctors should be less fatigued and would not suffer from the accumulation
of tiredness resulting from working several consecutive night shifts.
The disadvantage of working every night in this way would be that three different doctors would
cover one post at night over a weekend, and hence disrupt three weekends for night work in
each cycle of the rota. Compliance with the New Deal is also difficult, but a compromise rota
can be achieved by planning three successive night shifts over the weekend (Friday to Sunday),
but four single night shifts during the week (Table 4).
Another point to consider is that the number of handovers between different doctors is increased
to nine, and in this example there are four unbroken weeks of daytime duty within the 10-week
cycle of the rota. Again, only two doctors cover each weekend, with little time for handover.
Table 4. A one-night-at-a-time weekday rota. This example is both New Deal- and EWTD-compliant, and it provides
an average 48-hour week. (Ten doctors rotating in one cell; until 2009, some doctors working the flexible Daytime 8h shifts
could work a 13-hour day, to provide extra cover at either end of the day.)
Mon

Tues

Wed

Thur

Fri

Sat

Sun

1

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

21:00 - 09:30

21:00 - 09:30

21:00 - 09:30

2

Zero hours

Zero hours

Daytime 8h

Daytime 8h

Daytime 8h

3

Daytime 8h

21:00 - 09:30

Zero hours

09:00 - 21:30

Daytime 8h

4

Daytime 8h

Daytime 8h

21:00 - 09:30

Zero hours

Daytime 8h

5

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

09:00 - 21:30

09:00 - 21:30

09:00 - 21:30

6

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

7

21:00 - 09:30

Zero hours

09:00 - 21:30

Daytime 8h

Daytime 8h

8

09:00 - 21:30

Daytime 8h

Daytime 8h

21:00 - 09:30

Zero hours

9

Daytime 8h

09:00 - 21:30

Daytime 8h

Daytime 8h

Daytime 8h

10

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

Daytime 8h

11

Designing safer rotas for junior doctors

(5) The three nine-hour shifts rota
What is the optimum length of each night shift for a junior doctor?
The relative risk associated with one particular schedule compared to another is dependent on
both the number of shifts worked in succession, and the length of each shift. With the maximum
shift length being 13 hours, and the minimum break between shifts set at 11 hours, it appears
very attractive to design rotas with 13-hour shifts. This allows two different doctors to cover one
post for each 24-hour period and also provides an hour at either end for reasonable handovers.
However, doctors carrying out work in the late afternoon and evening are doing so when
exhausted, towards the end of the daytime 13-hour shift.
In addition, if a junior doctor over-runs a 13-hour shift by one hour, not only will a penalty
Band Three payment be triggered under the New Deal, but the Working Time Regulations will
be breached, requiring immediate compensatory rest. In a busy hospital, this over-running will
occur frequently if there are only 30-60 minutes for handover. No shift should be scheduled to
be close to the 13-hour limit.
If the night doctor works less than a 12-hour shift, then there will have to be two doctors working
longer daytime shifts. Three nine-hour shifts will provide 24-hour cover (Table 5), and this could
be achieved with an early shift from 07:00 to 16:00h, a late shift from 15:00 to 00:00h, and a
night shift from 23:00 to 08:00h. The standard day shift could run flexibly from, say, 09:00 to
18:00h. Working until midnight does have safety issues, but of the same order as any shift ending
in darkness between 20:00 and 23:00h.
Even with 10 doctors in a cell, it is impossible to devise a rota, within the rules of the New Deal,
with only one nine-hour night shift at a time. Hence Table 5 rosters two nights at a time in the
week, and three at the weekend.
Table 5. A rota with three nine-hour shifts per 24 hours. This example is both New Deal- and EWTD-compliant, and
it provides an average 48-hour week. (Ten doctors rotating in one cell; until 2009, some doctors working the flexible Daytime
9h shifts could work a 13-hour day, to provide extra cover at either end of the day.)
Mon

Tues

Wed

Thur

Fri

1

23:00 - 08:00

23:00 - 08:00

Zero hours

Zero hours

Daytime 9h

2

Daytime 9h

Daytime 9h

Daytime 9h

07:00 - 16:00

07:00 - 16:00

3

15:00 - 00:00

15:00 - 00:00

23:00 - 08:00

23:00 - 08:00

Zero hours

4

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

5

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

6

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

7

Daytime 9h

Daytime 9h

15:00 - 00:00

15:00 - 00:00

23:00 - 08:00

8

Zero hours

Zero hours

Daytime 9h

Daytime 9h

Daytime 9h

9

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

10

07:00 - 16:00

07:00 - 16:00

07:00 - 16:00

Zero hours

15:00 - 00:00

12

Sat

Sun

07:00 - 16:00

07:00 - 16:00

23:00 - 08:00

23:00 - 08:00

15:00 - 00:00

15:00 - 00:00

3 Designing rotas

Three nine-hour shifts per 24 hours have a number of advantages over all the other shifts
proposed in this guide:
i A shorter shift should lead to less doctor exhaustion, with its associated errors and

loss of clinical precision, also making working practices more efficient.
i The change from two 13-hour shifts in 24 hours to three nine-hour shifts also alters

the proportion of hours on the night shift from 50% to only 33% of the time ‘on
duty’. This also provides fresher doctors in the late afternoon and early evening, at the
peak of demand for most acute specialties.29
i This rota introduces a regularity to juniors’ work – that is, on average each week is

made up of five nine-hour shifts.
i Working alongside the two nine-hour day shifts may be more acceptable for

consultants, with increased opportunities for teaching and supervision.
i Nine-hour shifts are particularly suited to those posts with almost continuous

intensive work – for example, juniors in A&E, the junior doctors during an acute
medical take, trainees working in an intensive treatment unit/critical care unit or a
neonatal unit.
i They are suitable for surgical specialties, where the 23:00 to 08:00h shift could be

covered by less experienced staff, with expert assistance on call at home for rare
surgical interventions.
i A nine-hour shift is extremely unlikely to over-run to more than 13 hours; hence the

Band Three penalty payment is not likely to be triggered, nor a breach of the Working
Time Regulations.
i On Saturday and Sunday the daytime shifts could be lengthened by a few hours, to

provide extra ‘non-acute’ medical cover in the afternoon and early evening (with
compensatory shorter days during the week).
Crucially, a rota of three nine-hour shifts per 24 hours, seven days a week, provides the lowest
levels of estimated fatigue and risk of all the six specimen rotas (Table 7).
Lines 5, 6 and 9 in Table 5 can individually (or all) be eliminated to construct 9- to 7-cell rotas.
With minor adjustment, all the new rotas are Band 1A under the New Deal; however, less and
less time is allocated to daytime clinical work and training, and they become progressively more
unacceptable.
Finally, the three nine-hour duty shifts can be adjusted in length to suit local activity, as long as
the total hours for the three shifts add up to 27 hours. Thus the morning shift could start at
07:00h and last 10 hours; the second shift could start at 16:00h and finish after seven hours at
23:00h; the night shift could start at 22:00h and finish the next morning 10 hours later at 08:00h.
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(6) Three nine-hour weekday shifts, with 12.5-hour weekend shifts
An obvious drawback to scheduling nine-hour shifts is the need for three doctors to cover a
weekend. A mixed rota, however, with standard 12.5-hour shifts on Friday, Saturday and Sunday,
would overcome this problem (Table 6). This solution would also mean that at 21:00h on a
Friday three doctors would still be on duty, and at 23:00h two doctors, potentially providing
more opportunity for any ‘left-over’ jobs to be completed before handing over entirely to the
weekend team. This compares very favourably to rotas with only 12.5-hour shifts, where cover
on a Friday evening has dropped to just the night doctor by only 21:00h (Tables 1 to 4). This
immediately places additional pressure on this doctor who can be expected to finish off jobs that
the daytime team have not completed, as well as covering any other duties that are required
throughout the night. However, the rota demonstrated in Table 6 has the major disadvantage of
the long weekend shifts, with insufficient time for handover, and the risk of breaching the
13-hour time limit.
Table 6. A rota with three nine-hour shifts on weekdays (Monday to Friday) and 12.5-hour shifts over the
weekend (Friday to Sunday). This example is both New Deal- and EWTD-compliant, and it provides an average 48-hour
week. (Ten doctors rotating in one cell; until 2009, some doctors working the flexible Daytime 9h shifts could work a 13-hour
day, to provide extra cover at either end of the day.)
Mon

Tues

1

23:00 - 08:00

23:00 - 08:00

2

Daytime 9h

Daytime 9h

3

15:00 - 00:00

15:00 - 00:00

4

Daytime 9h

Daytime 9h

5

Daytime 9h

Daytime 9h

6

Zero hours

Zero hours

7

Daytime 9h

Daytime 9h

8

07:00 - 16:00

9
10

14

Wed

Thur

Fri

Sat

Sun

Zero hours

Zero hours

09:00 - 21:30

09:00 - 21:30

09:00 - 21:30

Daytime 9h

Daytime 9h

Daytime 9h

23:00 - 08:00

23:00 - 08:00

Zero hours

Daytime 9h

07:00 - 16:00

07:00 - 16:00

Zero hours

Daytime 9h

21:00 - 09:30

21:00 - 09:30

21:00 - 09:30

15:00 - 00:00

15:00 - 00:00

15:00 - 00:00

Daytime 9h

Daytime 9h

Daytime 9h

07:00 - 16:00

07:00 - 16:00

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

Daytime 9h

4 Practical issues

Continuity of care and team working
Despite the need for 24-hour care, the Hospital at Night project showed that work activity in
acute hospitals is not constant at all times, with a crescendo in the early evening in many
specialties. Workload falls away to a variable extent after midnight.29 The three nine-hour shift
schedule would be a better way of dealing with this type of workload, but it is essential to
remember that continuity of care and daytime team working are also important. In some cases
both may have suffered from ineffective implementation of the Working Time Regulations, with
associated impacts on patient safety and doctor training.30–32
Therefore, although most of the focus of this guide has been on covering the night, any solution
must also remember the constitution of the day team. One way to take account of this is to try
to design rotas with each level in a team matched against a partner or duplicate, so that at any
one time at least half the team remains intact. Whenever one member of the pair is engaged in
night work, the other should always be free for day duties. This can have the effect of appearing
to split any team in two, since the two halves will almost never cross paths, so some leeway to
allow both members of a pair to have at least one day together may be advisable.
It is also important to check parallel rotas of each grade of junior within each daytime firm, to
ensure there is no fluctuation from feast to famine. If at all possible, the rotas of junior doctors
in a firm should be synchronised and running on the same cycle, otherwise incompatibilities
and crises will recur time and again. This may be impossible, however, if the numbers of doctors
in each cell, working at different levels, are different.
More advice on maintaining continuity of care can be found in the Royal College of Physicians’
Continuity of care for medical inpatients: standards of good practice 33 and also in Safe handover:
safe patients – Guidance on clinical handover for clinicians and managers34 written by the BMA
Junior Doctors Committee.
Another important point to consider is the level of experience and skill that is available to call
upon during a night shift. While overall work activity drops away after midnight, this does not
mean that the level of practice or knowledge required by a doctor also falls after this time.
Incidents where a more experienced doctor is required will still occur overnight. If there is only
one higher-grade doctor on duty then they are likely to be tied-up dealing with this type of
patient. Inevitably, with no other senior staff available the remainder of the patients in the
hospital are then left under the care of less qualified staff. When thinking about the levels of
cover in the hospital at night it must not be forgotten that there may well be times when not
everyone on duty will be available at the same time, and so the quality and depth of cover if a
key member of the night team is removed by an emergency should be considered.
Finally, the successful implementation of cross-disciplinary team working, as developed by
Hospital at Night, can provide effective support for junior doctors when working out of normal
hours.29
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How should gaps in a medical team be filled?
Predictable gaps in the make-up of medical teams will occur because members work night shifts
– with less predictable absences due to holidays, study leave, sick leave, maternity or paternity
leave and professional leave. It is important to consider that, when added together, all the possible
reasons for absence mean that the average junior doctor may be away from his or her day team
for nearly half of the year.
If rotas are designed with doctors paired-up, as described above, this can make it easier to cope
with absences from the day team caused by members working at night. Prospective cover should
also be factored in when designing rotas to give an idea of what additional hours of cover in the
evening or at weekends can be provided from within the team. Such calculations provide only
an indication and may not be possible in reality.
Most trusts do not have enough trainees to provide duplicate medical cover, so if a doctor is
away when rostered for day or night work, no substitute is available. In New Zealand, each junior
doctor spends about 20% of a post as a ‘night reliever’ – that is, as a general locum for the hospital
covering absences due to leave. Thus, if a junior rotates every 10 weeks during a year, one of the
10-week posts would be as a general locum. In the UK, a trust could adopt such a policy, but it
will interfere with training. Alternatively, a trust could appoint a full-time non-training grade
junior doctor, who could cover the leave of four to five juniors, and avoid the cost and inefficiency
of prospective cover or locums.

What about flexible trainees?
Creating a workable rota with full-time employees is difficult, and the addition of flexible trainee
posts will usually add asymmetry to a pattern that rotates according to a regular cycle. The ideal
solution is for several flexible trainees to be responsible for one or more posts in the rota – thus
the overall rota pattern will continue undisturbed, and the shorter working hours should be
accommodated with some adaptability between the flexible trainees.
One criticism of the rota in Table 5 is that the standard working day for all doctors, even if not
on call, is 9 hours – which could make childcare difficult. However, it should not be impossible
for those who need to work a shorter day to negotiate less hours each routine work day, with
less pay.

How many doctors are needed at night to cover an acute service?
There are obvious pressures (in terms of stress, training and economics) to roster the least
number of doctors necessary to cover the night shift. Furthermore, the optimal ratio of staff to
patients will vary from discipline to discipline and hospital to hospital.
A survey of junior medical staffing in England, carried out between January and March 2006,
revealed that the most common staffing pattern for general medical care at 02:00h was one SpR,
and either two SHOs or one SHO and one Foundation year 2.35 These three doctors cover a
hospital admitting an average of 32 medical patients per 24 hours, and are responsible for 227
medical inpatient beds. Clearly, these doctors will be very busy, and each must also be allowed
a break of at least 30 minutes duration after every four hours of work. There is no scope for
economising on this level of staffing in the future – indeed economies in medical time in
16
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anticipation of the 48-hour week in 2009 must take place in the daytime rather than by cutting
staff numbers at night. More efficient use of all hours of daytime and evening working, such as
would be possible with weekday nine-hour shifts, is likely to be the best way to achieve compliance
in 2009.

What is the ideal rota for 2009?
It is beyond the scope of this guide to proclaim an ideal rota because local circumstances and
needs will inevitably have a part to play. Designing a rota is always a compromise, and must
encompass many variables – for example, there are significant differences between how teams
of anaesthetists and other doctors deliver clinical care compared with physicians. All the 10-ina-cell rotas shown in this guide are compliant for the New Deal and Working Time Regulations
as they will stand in 2009, and so all could be worked within a 48-hour week. Until that time it
is possible for those doctors, who are presently rostered to work 8- to 10-hour daytime shifts,
to work additional hours – providing extra cover at either the beginning or the end of the day.
This might, however, alter the banding status of the rotas, which are currently all either 1A or
1B; all the rotas in this guide have been checked using Doctors Rostering System, North Central
London Strategic Health Authority, London, England; www.drsusers.com.
The Fatigue and Risk Indices are the latest tools prepared for the Health and Safety Executive.36,37
The Fatigue Index uses an arbitrary scale of 0–100, and values above about 65–70 are seldom
seen in any industry. The Fatigue Index estimates the average and maximum Fatigue Index values
to be 23.1 and 44.8, respectively, for the common 12-hour industrial shift system – namely,
DDNN—— (day-day-night-night-off-off-off-off); this system averages a 42-hour week, and
provides a constant level of manning, 24/7, using four teams. The Risk Index average value has
been set at 1.000 for the DDNN—— system.
Table 7 provides a summary of all the rotas in this guide for easy comparison. Assessment of the
estimated fatigue and the risk of accident for each rota shows that the ‘worst’ rota is seven 13-hour
nights in succession, and the best is three nine-hour shifts. Using the same tools, a five-day week,
made up of entirely daytime shifts of 0900–1830h, would yield values for the Fatigue Index of an
average 3.90 and a maximum of 6.20, and for the Risk Index an average 0.890 and a maximum of
0.983. The average Risk Index values for other schedules indicate whether (and by how much) the
risk varies from that of the DDNN—— system. Thus working the 7 × 13-hour night rota (Table 1)
the average risk is only 4% higher than on the DDNN—— system, reflecting the fact that there
is only a single span of 7 × 13-hour nights per 10-week period. Perhaps more importantly, the
maximum risk on the 7 × 13-hour night rota is 1.74 (on the last night shift), which represents a
41% increase over the maximum risk value of 1.23 obtained on the last (second) night on the
DDNN—— system.
As preparations for 2009 continue, trusts may need to alter rotas more than once to meet
changing needs and no rota should be considered fixed in stone. Three years is too long to leave
unchanged those rotas involving seven 13-hour night shifts in succession, but leaves little time
for getting new rotas right. There is an urgent need for prospective research, testing one or more
of the rotas demonstrated in this guide, to determine the optimal rota system for implementation
in 2009.
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In the meantime, it is our hope that the ideas and suggestions provided in this guide may ease
the transition to a 48-hour working week for junior doctors and, at the same time, make working
conditions safer and more pleasant for these doctors, preserve medical training, and maintain
high standards of patient care.

Table 7 A summary of the different rotas provided in this guide, with assessments of fatigue and risk.36,37
Nine-hour
weekday
shifts with
Seven-

One-night-

Three

13-hour

nights-in-

Four-

Two-two-

at-a-time

nine-hour

weekend

succession

and-three

and-three

weekday

shifts

shifts

Table no.

1

2

3

4

5

6

Maximum no. of

7

4

3

3

3

3

91

52

39

39

27

39

12

8

12

12

12

8

7

3

3

3

3

3

3

4

3

2

4

4

2

2

2

2

3

2

Average fatigue36,37

14.7

14.3

14.2

14.5

9.6*

11.7

Maximum fatigue36,37

57.5

53.7

52.2

51.8

37.0*

51.3

Average risk36,37

1.04

1.01

1.03

1.00

0.93*

0.93*

Maximum risk36,37

1.74

1.53

1.56

1.44

1.38*

1.42

Name of rota

consecutive night
shifts worked
Maximum no. of
consecutive night
shift hours worked
Maximum no. of
consecutive days
worked
Maximum no. of
consecutive days off
No. of unbroken
weeks of daytime
work on base team
No. of weekends
worked within cycle

* Best rota.
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Practical tips for designing rotas

Basic principles
i Involve the staff who will be working a rota in its design. A rota that is forced upon

reluctant workers is unlikely to be successful.
i Remember that increased time working a shift is associated with an increased risk of

accident or injury. Working at night further increases this risk.
i Three nine-hour shifts to cover 24 hours should improve health, safety, teaching and

supervision, and efficiency.
i Allow sufficient time off after night shifts to allow proper recovery and to allow

doctors to catch up on sleep. For every two nights on duty, at least one whole day off
should be scheduled.
i Remember that working more than four nights in a row is neither pleasant nor, in

our view, advisable.

Drawing up the rotas
i Consider what the minimum medical staffing requirements for a smoothly running

rota are likely to be, and then try to include more doctors than this minimum.
i Do not design rotas that involve working right up to the maximum allowable number

of hours per week. Doctors will almost inevitably end up on occasion being on duty
for longer than they are scheduled to be, so take this into account when deciding the
length of shifts.
i Thirteen-hour shifts will almost always overrun, threatening to trigger Band Three

payments and, unless compensated, a breach of the Working Time Regulations.
i Start by plotting out the night shifts, and then add in the necessary days off.
i Group night shifts together on Friday, Saturday and Sunday nights; this makes the

most efficient use of a doctor’s time. Working on just a Saturday or Sunday night will
increase the number of doctors needed to cover a weekend, and will also make it
more difficult to comply with the New Deal rules.
i Once you have filled in the nights and days off, fill in the gaps with days.

Continuity of care
i Make sure that the rota includes sufficient time for a comprehensive handover (up to

an hour, depending on the specialty) and that the rota allows all members of the team
to be present.
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i Try to design rotas with doctors in pairs, so that when one is on night duty another in

the same team is still available for day work.
i Consider matching-up doctors so that handovers maintain continuity. For example,

run blocks of days and nights together, so that the same doctors are handing over to
each other more than once.
i Do not forget the balance between continuity of care, the safety of any rota, and how

disruptive the rota is for the doctors being asked to work it.
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