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77. D. Doo

7.1 The key actions in the Do part of the framework are Profiling your organisations health and

safety risks; Organising for health and safety and; Implementing your plan (refer to HSE

publication HSG65 for general guidance).

PPrrofofiilling ying your orour organisganisationation’’s health and ss health and safafetety risky risk

7.2 Work, including safety critical work, can be undertaken on a transport system at any time

during the day or night, sometimes in difficult circumstances and at times with demanding work

schedules. The potential for fatigue should therefore be foreseeable in such circumstances. If

adequate measures are not taken to control any resulting fatigue, it can in turn lead to human

error and give rise to significant risks to people on the transport system. As described in Planning

for implementation (paragraphs 6.22 to 6.41), dutyholders must carry out a risk assessment to

determine the greatest fatigue risks in their organisation, set their priorities and identify

appropriate measures to control those risks. This will involve identifying both the staff at risk of

fatigue and the risks that the staff and organisation face.

IdentifIdentify the sty the stafaff at risk of ff at risk of fatigueatigue

7.3 Dutyholders should identify workers at risk of fatigue. For example, those working shifts,

overtime, and those carrying out safety-critical work. In particular, controllers of safety critical

work need to identify those people carrying out safety critical work, since if these staff become

fatigued there are likely to be adverse effects on the safety of people on the transport system.

7.4 Contractors should be considered as well as employees. For example, arrangements for

awarding contracts and subsequent compliance monitoring arrangements should ensure, so far as

https://www.orr.gov.uk/managing-rail-staff-fatigue/7-do
www.princexml.com
Prince - Non-commercial License
This document was created with Prince, a great way of getting web content onto paper.



reasonably practicable, there are no financial incentives for contractors to operate with high or

unmanaged levels of fatigue. Organisations responsible for awarding contracts, where contractor

fatigue could increase risk, should make their expectations on fatigue management arrangements

clear to contractors during the bidding process. These expectations should be so far as is

reasonably practicable embedded in contractual requirements.

7.5 In circumstances where the consequences of contractor fatigue are high, and to fulfil their

duties under ROGS 2006, infrastructure managers and those otherwise in control of premises may

legitimately require dutyholders accessing their infrastructure / premises to adhere to fatigue

controls e.g. regarding staff travel and lodgings. In a commercially competitive market, less

responsible companies may try to secure work by cutting costs without properly considering

fatigue risks. They may try to use fewer staff, working longer hours or travelling long distances

before and after work, thereby increasing fatigue risks. Work should only be awarded where

sufficient allowance has been made for staff travel and accommodation in the costs.

7.6 Clarity in such expectations helps create a ‘level playing field’ for contractors by reducing

opportunities for under-cutting, while allowing more realistic resource planning and costing.

Contractors should in turn co-operate and comply with these expectations.

7.7 It is recommended that employers require employees to declare any second jobs which could

affect fatigue risks. Employers should assess the potential impact on their own operation which

the likely increase in fatigue from a second job would bring, e.g. due to the reduced opportunity for

sleep. A smart-card system could help reduce ‘second job’ risks from staff working for more than

one rail employer.

7.8 The safe and efficient operation of the railway depends not only on good co-operation within

organisations, but also on the co-ordination and co-operation of other parties – for instance the

many employers and their workforces who work together to provide and maintain rail

infrastructure under the oversight of the infrastructure controller. So, in addition to co-operation

within each organisation, companies should consider what arrangements they may need to co-

operate with other dutyholders on controlling fatigue risks (Regulation 11 of the Management of

Health and Safety at Work Regulations 1999, and Regulations 22 and 26 of ROGS Regulations 2006).

IdentifIdentify the risky the risks fs facaced bed by sty stafaff and the orf and the organisganisationation

7.9 A number of factors may affect the onset of fatigue, including the nature of the work itself.

Tasks that require sustained vigilance, or where the employee may have low levels of workload,



may be more susceptible to fatigue. For example, driving the same route a number of times in the

same shift can impact on fatigue. The working environment (including low lighting levels, high

temperature, and quiet conditions) may also increase fatigue and feelings of drowsiness,

particularly for sedentary tasks. In some roles, for instance track maintenance work, the amount

of heavy physical work can increase fatigue.

7.10 The design of working patterns or rosters is a significant contributor to the risk of fatigue.

Dutyholders should take steps, so far as reasonably practicable, to manage the risk of fatigue from

the design of working patterns. A three-part approach to managing the fatigue risk from working

patterns, consulting with staff at appropriate stages, can be summarised as follows:

1. design the work pattern, maximising good fatigue management practices

2. assess likely fatigue risks from the resulting work pattern, using a fatigue assessment tool

3. ask staff whether the working pattern is controlling fatigue, identifying any particular

features which may need further improvement

7.11 A three-part approach is represented and described in Figure 7.1 below.
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Source: ORR’s superseded (2012) Managing Rail Staff Fatigue
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7.12 Numerical limits on hours worked can help managers decide day to day what may or may not

be acceptable. However, taken in isolation, a set of simplistic limits on work and rest hours cannot

account for the impact on fatigue of operational factors such as differences in workload, working

conditions and personal factors (age, health, medication, domestic and social activities) (Fourie and

others, 2010a). The emphasis should always be on reducing risks from fatigue so far as reasonably

practicable (involving judgements on risks and costs) rather than ‘working up to’ any particular

limit. For these reasons, dutyholders need to set up and operate more wide-ranging fatigue risk

management systems.

7.13 In recent years rail employers have often placed too much reliance on ‘Hidden limits’

incorporated into the former railway group standard GH/RT4004 (withdrawn 2007) and many

company standards written following the 1988 Clapham accident. It is important to recognise that

these limits were based on what was thought to be operationally achievable at the time, rather

than on sound fatigue management science. These limits often became norms that companies



routinely planned for and ’worked up to’, even though less fatiguing work patterns were available.

Knowledge of fatigue has improved to recognise that some working patterns can give rise to

significant fatigue even though they comply with the ‘Hidden limits’. Employers should devise their

own arrangements for managing fatigue that include appropriate numerical limits. Guidance for

designing work patterns is set out in ‘Implementing your plan’ (paragraphs 7.20 to 7.110).

22. A. Asssseess lss likikely fely fatigue riskatigue risks fs frrom the rom the reesulting wsulting work pork patattterern, using a fn, using a fatigue assatigue asseessment tssment toolool

7.14 Draft working patterns incorporating, so far as reasonably practicable, good fatigue

management principles, should include an assessment of the proposed pattern using a fatigue

assessment tool to check whether the pattern would adequately control fatigue, and whether

there are any opportunities for further reducing fatigue risks. This approach can give a more

rounded assessment of the likely levels of fatigue from proposed working patterns, provided the

assumptions and limitations of the tool are understood. ORR does not compel, endorse, or

advocate the use of any one tool over another – all have their benefits and limitations, and it is for

each organisation to decide which tool(s) best suits their requirements. The benefits and

limitations of fatigue assessment tools are outlined in Appendix D.

7.15 Planned work patterns may vary when workers are on-call or for unplanned overtime e.g.

worker shortages or sickness. Actual rather than planned working patterns should be assessed

and managed to minimise the risks from fatigue. Proposed changes to planned work patterns

should, wherever possible, be risk assessed before work commences to check whether good

fatigue management practices have adequately been considered (see paragraphs 7.20 to 7.92 in

Implementing your plan, including the summary in 7.92). Short-notice changes should be avoided

so far as is reasonably practicable. Software packages are now available to help dutyholders

estimate the likely fatigue risks from changes to planned rosters, provided their limitations are

appreciated (see Appendix D on fatigue risk assessment tools).

33. A. Ask stsk stafaff whether the wf whether the working porking patattterern is cn is controntrolollling fing fatigue, anatigue, any py particular farticular feateatururees whichs which

mamay need fy need further imprurther improovvementement

7.16 Whatever limits are used, they should not be used in isolation and from the outset should be

complemented by building-in good fatigue management principles (see Designing working

patterns (paragraphs 7.20 to 7.92 in ‘Implementing your plan’), and by consulting and seeking

feedback from staff on how tiring they find the working patterns in practice.



7.17 Even if working patterns are designed according to good practice principles, with a fatigue

risk assessment tool suggesting fatigue levels are unlikely to be a concern, and staff agreeing to

the pattern, the working pattern can be fatiguing. General principles and fatigue assessment tools

are not perfect – it is important to carry out a ‘reality check’ by seeking staff feedback on whether

the pattern is adequately controlling fatigue in practice. Soon after the introduction of a work

pattern, employers should ask staff directly how tiring they find it in reality. This can be done

either directly or through trade union / staff safety representatives.

7.18 Further information on obtaining staff feedback can be found in Appendix C Fatigue

reporting.

OrOrganising fganising for health and sor health and safafetetyy

7.19 ’Determining your policy’ outlined some possible benefits of creating a joint management /

staff fatigue group to oversee fatigue control systems. In smaller organisations a single joint

fatigue risk action group may provide a suitable forum for progressing fatigue management.

Larger organisations may wish to assign strategic functions to a high-level Fatigue Risk

Management Steering Group, and assign more routine, day-to-day implementation, and practical

fatigue advice to a working level Fatigue Safety Action Group. It may well be appropriate for an

existing joint management / staff group with a wider safety remit to take on board the fatigue

functions suggested here, there is no ‘one-size-fits-all’. Whatever their name or constitution, such

joint groups can play a key role in overseeing the practical development of fatigue controls and

ensuring they are workable and effective. Some possible areas of activity for such joint fatigue

groups include:

• direction on high level, strategic fatigue issues such as:

◦ overseeing collection of management information relevant to fatigue

◦ advising on fatigue aspects of staff terms and conditions, pay structures

◦ developing fatigue standards, procedures and other documentation

◦ advising on fatigue aspects of any organisational changes

◦ fatigue aspects of resource allocation (staffing levels etc.)

◦ procedures for managing overtime and on-call work

◦ establishing triggers for action on fatigue

◦ proposing, overseeing, and monitoring fatigue reduction strategies and plans

◦ making reasonable efforts to incorporate good fatigue management practices



from comparable organisations

• more routine, day-to-day input on:

◦ helping managers and roster clerks devise fatigue-friendly working patterns and

rosters

◦ helping managers with fatigue risk assessment including the use of any fatigue

assessment tools

◦ monitoring fatigue information to identify trends, including comparisons of

planned versus actual working patterns

◦ collecting data on any problematic shifts / rosters / diagrams etc.

◦ fatigue problem solving

◦ investigating exceedances of company fatigue limits, deviations from expected

fatigue controls and incidents where fatigue may have contributed

◦ staff fatigue surveys and trends

◦ sickness absence trends and fatigue

◦ devising and delivering fatigue education and training programmes

◦ keeping senior management informed on progress with fatigue controls

◦ keeping staff, employee representatives and trade unions informed on progress

with fatigue controls

Implementing yImplementing your planour plan

DDeesigning ysigning your wour work pork patattterernsns

7.20 Dutyholders should identify, set and adhere to appropriate standards for working hours and

working patterns, observing any relevant working time limits that apply.

7.21 The standards and limits set should take into account recognised national industry good

practice guidance applying to railways and other guided transport systems designed to minimise

features of working patterns known to contribute to fatigue.

7.22 They should take account of guidance in (for instance):

• HSE booklet HSG256 ‘Managing Shift Work’

• this ORR guidance (specific information on good practice working patterns can be found in

paragraphs 7.28 to 7.92 including the summary in 7.92)

• ORR’s Fatigue Factors – good practice guidance – included in the appropriate sections



below and in the summary in 7.92. More information can be found on ORR’s website (see

further information)

• any role-specific fatigue guidance (for example RSSB, 2015 Research Report T059 for

passenger train drivers, or RSSB, 2010 Research Report T699 for freight train drivers and

contract track workers)

7.23 To control the risks from fatigue, working patterns can be designed to:

• minimise the build-up of fatigue by restricting the number of consecutive night or early-

morning shifts

• allow fatigue to dissipate by ensuring adequate rest between shifts and between blocks of

shifts

• minimise sleep disturbance

7.24 Limits for hours worked and working patterns for safety critical workers are generally

appropriate for:

• the maximum length of any work shift or period of duty

• the minimum rest interval between any periods of duty

• the maximum number of hours to be worked in any seven-day period

• the minimum frequency of rest days

• the maximum number of consecutive day shifts

• the maximum number of consecutive night shifts and early-morning shifts

• the maximum period of time between breaks, including breaks for meals

7.25 The standards and limits that the dutyholder sets should, so far as is reasonably practicable,

take into account foreseeable causes of fatigue, including:

• job design

• the workload (physical and mental) and the working environment

• the shift system in operation

• shift exchange

• control of overtime

• on-call working

• the frequency of breaks

• recovery time during periods of duty

• the nature and duration of any time spent travelling either commuting or travelling to site



7.26 Dutyholders should consider these questions when designing work patterns:

• Overall, is the proposed working time pattern likely to increase the risk of accidents arising

from fatigue?

• Does the proposed working time pattern have any particular feature that could give rise to

fatigue risks?

7.27 To answer these questions, there are six aspects of the working pattern that are relevant to

the question of fatigue, and they should be considered so far as is reasonably practicable. These

aspects and the corresponding ORR guidance, based on good practice, are described below.

Definitions of the various shifts and other relevant terminology can be found in Appendix E.

ShifShift length ft length factactorsors

7.28 Shift duration is a key factor influencing fatigue. Long shifts have been linked with an

increased risk of accidents; therefore, companies should understand their working time risk

profile when examining, assessing, and establishing shift patterns. This guidance also applies to

split shifts as per the Definitions section.

77..2299 Limit shifLimit shift durt durations tations to 1o 12 hours2 hours..

7.30 There is evidence that human performance deteriorates significantly when people have

been at work for more than 12 hours. Staff who regularly work 12 hours or more per day were

found, in a large US study (Dembe and others, 2005), to have a 37% higher injury rate compared to

other staff. In a review of the relative risk of accidents or injuries, the risk of an incident was

shown to increase with increasing shift length over eight hours, with 12-hour shifts showing a 27%

increase relative to eight-hour shifts (RSSB, 2010 Research Report T699 p29, Folkard and others,

2006). Hence, there is a strong case for limiting shift duration to 12 hours, with further restrictions

on duties, such as nights and early starts, that impinge significantly on the normal hours of sleep.

RSSB proposes good practice for day shifts to be a maximum of 12 hours (RSSB, 2005 Research

Report T059). A 12h day shift can be considered acceptable if other factors contributing to fatigue

are correctly identified and mitigated, and if they are balanced by sufficient time off for recovery.

77..3131 Limit shifLimit shift durt duration tation to 8-o 8-10 hours e10 hours especialspecially fly for early and night shifor early and night shifttss..

7.32 As described above, the risk of incidents increases with increasing shift lengths of over eight

hours. 10-hour shifts were associated with a 13% increased risk relative to eight-hour shifts (RSSB,



2010 Research Report T699 p29, Folkard and others, 2006). Studies in the Australian rail industry

have shown exponential safety declines with time on shift, with roughly double the likelihood of

accident or injury after 10 hours relative to the first 8 hours (Dorrian and others, 2011).

7.33 While it may be acceptable to work a 12-hour day shift, lower limits such as 10 hours should

be considered where night shifts or early morning start times are planned (RSSB, 2010 Research

Report T699 page 44) so far as is reasonably practicable, and RSSB proposes good practice for

early and night shifts to be a maximum of 10 hours (RSSB, 2005 Research Report T059).

77..3434 Limit shifLimit shift durt duration tation to 8 hours fo 8 hours for early shifor early shiftts sts starting befarting beforore 05e 05:00:00..

7.35 The interaction between shift start time, and time of day of the shift, has a strong influence

on levels of fatigue (RSSB, 2012). RSSB proposes good practice for shift duration for early shifts

starting before 0500 to be a maximum of 8 hours (RSSB, 2005, Research Report T059).

77..3636 Other fOther factactors fors for cor consideronsideration:ation:

• Dutyholders should consider whether any shift (including overtime) could exceed 12 hours

in length, and consider the risks involved in activities (whether at work or, for instance

travelling home) that workers could be carrying out after the twelfth hour for example,

suitable assessment and consideration should be given to any safety critical duties

undertaken after the twelfth hour.

• Below 12 hours, the extent to which fatigue occurs may depend on other aspects of the

working time pattern, such as the adequacy of breaks taken during the shift and the length

of interval since the previous duty (as well as other factors such as the nature of the work,

the working environment, individual variables and sleep history).

• Even shifts of eight hours or less can be fatiguing if the work is very intense, demands

continuous concentration, there are inadequate breaks, or is very monotonous.

• It is important to recognise that controlling the time actually ‘at work’ may not properly

manage work-related fatigue if travel times to, and/or from, the place of work to home, or

lodgings, are significant. Some organisations, therefore, place limits on maximum ‘door-to-

door’ times between leaving and returning to the home / lodgings. This more integrated

approach has the added benefit of helping to control fatigue risks arising from travel to or

from the workplace, including work-related road risks. See Appendix A on travel time for

more information.

77..3377 ORR FORR Fatigue Fatigue Factactors fors for shifor shift lengthst lengths::



Very early shifts starting before 05:00 and over 8h long (FF4)

Day shift over 12h long (FF5)

Night shift over 10h long (FF6)

Early shift over 10h long (FF7)

IntInterervvals betals betwween dutieeen dutiess

7.38 The daily rest interval for safety critical workers needs to be risk assessed to enable them to

return to work rested after a full rest period.

77..3399 PPrroovide a minimum rvide a minimum reest period of 1st period of 12 hours bet2 hours betwween ceen consonsecutivecutive shife shifttss..

7.40 Studies suggest that the average amount of sleep required per 24 hours is 8.2 hours (Van

Dongen and others, 2003). Where sleep is restricted to seven hours or less, there are cumulative

effects on cognitive performance over successive days (Belenky and others, 2003; Van Dongen

and others, 2003). In order to give opportunity for sufficient sleep, it is proposed that a minimum

rest period of 12 hours between consecutive shifts is provided (RSSB, 2010 Research Report T699

page 45).

77..4411 PPrroovide a minimum rvide a minimum reest period of 1st period of 14 hours bet4 hours betwween ceen consonsecutivecutive night shife night shifttss..

7.42 For those working early starts, late finishes or night shifts, obtaining sufficient sleep may be

more difficult and unless properly managed, staff may get well under eight hours sleep. In order to

give opportunity for sufficient sleep between consecutive night shifts, it is proposed that a

minimum rest period of 14 hours is provided (RSSB, 2010 Research Report T699 page 45).

77..4433 Other fOther factactors fors for cor consideronsideration:ation:

• Some shift patterns provide a rest interval of only eight hours. This will not be adequate to

obtain sufficient sleep (see paragraph 7.39), and patterns involving such short rest

intervals should be revised as soon as is reasonably practicable. Until shift patterns are

revised, other rest intervals within the shift pattern should be assessed for suitability.

• Long travel times to and from work can reduce the opportunity for required daily rest

periods and so increase the risk of fatigue. There is evidence that time spent travelling to

and from work does not provide rest in the same way as time spent at home. Therefore,



travel time should be monitored and taken into account when considering changes to

working time patterns, particularly for a group of safety critical workers with long

travelling times. See Appendix A on Travel Time for more information.

• Providing temporary accommodation near to the workplace for overnight stays can help

workers obtain the maximum sleep in the time available which may reduce the likelihood

of fatigue.

77..4444 ORR FORR Fatigue Fatigue Factactors fors for intor interervvals betals betwween dutieeen dutiess::

Less than 14h rest in any 24h period for night shifts (FF9)

Less than 12h rest in any 24h period for day shifts (FF13)

RRececoovverery time, i.y time, i.e. re. reest dast days betys betwween suceen succceessivssive shife shifttss

7.45 Rest days allow the ‘cumulative fatigue’ which accumulates over successive shifts worked to

dissipate.

77..4466 The maximum number of cThe maximum number of consonsecutivecutive dae day (y (including mixincluding mixed ped patatttererns) shifns) shiftts befs beforore a re a reest dast dayy

should be sshould be seevven.en.

7.47 There is clear evidence regarding the value of rest days in enabling workers to ‘recharge their

batteries’ and to maintain their work performance (RSSB, 2010 Research Report T699).

77..4488 The maximum number of cThe maximum number of consonsecutivecutive early shife early shiftts befs beforore a re a reest dast day should be fivy should be five.e.

7.49 Early morning shift workers have to wake up very early and can have a reduced length of

sleep, leading to a progressive build-up of fatigue over successive early starts. Staff may need

longer to recover from a very early shift than a day shift (RSSB, 2010 Research Report T699 page

15).

77..5500 The maximum number of cThe maximum number of consonsecutivecutive night shife night shiftts befs beforore a re a reest dast day should be thry should be three.ee.

7.51 The risk of accidents and injuries has been found to increase over spans of four consecutive

night shifts (Folkard and Akerstedt, 2004). Some studies also indicate that performance errors

increase, and alertness decreases over four consecutive night shifts (Walsh and others, 2004).

7.52 Staff may need longer to recover properly from a night shift than a day shift (RSSB, 2010

Research Report T699 page 15). Workers may have difficulty in adjusting to varying sleep patterns,



or to daytime sleep; this is an effect of the internal ‘body clock’ (circadian rhythm) regulating sleep

and wakefulness, which corresponds to the natural cycle of night and day. It may also be difficult

to find the right conditions at home for daytime sleep. As a result, there may be a reduction in the

quantity and quality of sleep, and the effects can build up over a period. On average, a person may

lose two hours sleep for each night shift worked.

77..5533 CConsider shortonsider shortening the first night shifening the first night shift in a st in a serieeries of night shifs of night shiftts or implementing other risks or implementing other risk

ccontrontrolsols..

7.54 Some individuals report that over successive night shifts they find less difficulty

concentrating and find sleep between shifts progressively easier, finding the first in a series of

night shifts to be particularly fatiguing (RSSB, 2010 Research Report T699 pages 31, 34, 37). It may

be that staff changing from a ‘daytime awake / night-time asleep’ pattern feel less fatigued on

their second- and third-night shifts than their first night shift, as their ‘body clock’ (circadian

rhythm) adjusts. However, this is probably countered by a steady accumulation in ‘sleep debt’ with

each night worked due to generally shorter, poorer quality daytime sleep.

7.55 It is unlikely that individuals will adapt fully to night shifts – a study found that less than 3%

of permanent night workers adapted completely (Folkard 2008, and RSSB, 2010 Research Report

T699 page 37).

7.56 The resulting fatigue that safety critical workers may experience is likely to be most

noticeable on the night or early-morning shift, and to be more marked the more monotonous or

repetitive the task. Individuals vary in their ability to cope with successive night shifts. While some

people prefer to work more consecutive shifts in order to take a block of days off afterwards, this

needs to be balanced with the risk of higher levels of fatigue from the greater number of shifts

worked.

7.57 Employers should assess the relative pros and cons of such trade-offs and make a

judgement on the best overall solution, documenting their reasoning.

77..5588 AlAllolow tw twwo ro reest dast days befys beforore an early ste an early start which fart which folollolows a night shifws a night shiftt..

7.59 An RSSB study found that most drivers work for five or six days before a break of at least

one day, although the maximum number of days worked consecutively was nine. One quarter of

drivers worked on their scheduled rest day between two and three times each month. This loss of

rest days increases risk associated with working on consecutive days. This is particularly



problematic when returning to early shifts after late or night shifts (RSSB, 2005 Research Report

T059).

77..6060 AlAllolow one rw one reest dast day befy beforore an early shife an early shift which ft which folollolows a latws a late shife shiftt..

7.61 As described above, this is also problematic when returning to early shifts after a late shift

(RSSB, 2005 Research Report T059).

77..6622 MinimisMinimise re reest dast day wy working.orking.

7.63 Rest day working should be kept to a minimum to ensure that planned recovery time

achieves its objective and staff return to work refreshed.

77..6644 Other fOther factactors fors for cor consideronsideration:ation:

• The planning of rest day arrangements for safety critical workers needs to take account of

the length of shifts and daily rest intervals. The frequency of rest days and the length of

the recovery time are both relevant. Workers may benefit from regular (at least

fortnightly) recovery periods of at least 48 hours. These are particularly important for

shift workers, especially those working nights as shortened or interrupted sleep over a

period can result in them spending part of their rest day sleeping.

• Where there is a greater need for night work (e.g. freight and infrastructure maintenance),

limiting the number of consecutive nights would mean more switching from nights to days

and back (RSSB, 2010 Research Report T699 page 34). Controllers of safety critical work

should assess the relative pros and cons of such trade-offs and make a judgement on the

best overall solution, documenting their reasoning.

77..6655 ORR FORR Fatigue Fatigue Factactors fors for ror rececoovverery timey time::

Less than 2 days rest after a block of consecutive nights (FF8)

Less than 2 days rest after a block of consecutive early starts (FF8b)

More than 4 consecutive 12h day shifts (FF10)

More than 13 consecutive shifts without a 48h break (FF11)

Only one day rest after night shifts (FF12)



More than 3 consecutive night shifts over 8h long (FF16)

First night shift (FF20)

More than 7 consecutive 8h shifts (MRSF)

More than 12 consecutive day shifts (MRSF)

More than 55 hours worked in any 7-day period (MRSF)

ShifShift wt work and shifork and shift pt patattterernsns

7.66 It is the nature of the railway business that some safety critical workers work rotating shifts,

and that these may include night work. As described above, workers may have difficulty in

adjusting to shiftwork due to the effect of the internal ‘body clock’ (circadian rhythm) regulating

sleep and wakefulness, which corresponds to the natural cycle of night and day. The design of shift

patterns can greatly impact on a person’s ability to achieve enough sleep.

77..6677 AAdopt fdopt fororwwarard rd rototating shifating shiftts rs rather than bather than backackwwarard rd rototating shifating shifttss..

7.68 Current thinking (Driscoll and others, 2007, page 191) suggests that starting a shift later than

the previous one (forward rotation) may be less of a problem than starting a shift earlier than the

last one (backward rotation). More rapidly (e.g. two days per shift type) or more slowly changing

shift patterns (e.g. 21 days per shift) may be preferable to a rotating shift pattern that changes

about once a week (ORR, 2006).

7.69 For three-shift systems, better patterns rotate rapidly in a forward direction e.g.

MMMAANNRR, MMAAANNRR or MMAANNNRR (where M is a morning shift, A is an afternoon, N is a

night shift and R is a rest day), with rest days generally best placed after the sequence of nights, to

optimise recovery. To avoid early starts and late finishes and reduce sleep disruption on the

morning and afternoon shifts, recommended changeover times are close to 07:00, 15:00 and 23:00

(DERA advice for nuclear installation guidance, 2000).

7.70 For two shift systems, similar considerations about the placement of rest days apply.

However, fatigue levels towards the end of the shift are likely to be higher with 12-hour shifts,

especially if the work is demanding, requiring closer attention to fatigue controls. So, although

12-hour shifts reduce the number of handovers and journeys to and from work, can be popular

with some staff due to increased days off, and have been reported as improving staff morale, this



must be balanced against the evidence on increased incident and error rates for longer shifts. To

avoid early starts on the day shift, recommended changeover time is at or soon after 07:00 (DERA

advice for nuclear installation guidance, 2000).

77.7.711 AAvvoid coid consonsecutivecutive dutiee duties with lars with large vge variations in stariations in start timeart timess; ideal; ideally aly avvoid void variations of morariations of moree

than tthan twwo hourso hours..

7.72 For safety critical workers who are on call, or whose starting time frequently varies with very

little notice given, the uncertainty makes it difficult to plan suitable sleep time and fatigue is more

likely as a result. A particular example are drivers on a ‘spare turn’, who can have large variations

(up to four hours) in their duty start time. When consecutive duty start-times vary by so much,

fatigue is highly likely to be a problem. As far as possible, shift start times and on call duties should

be planned to avoid variations of more than two hours. Where this is not possible then additional

control measures, such as additional rest breaks within a period of duty, or a shorter shift length,

should be considered.

7.73 Employers should make reasonable efforts to accommodate personal preferences as these

may stem from an ability to cope with certain shifts.

7.74 People differ in their ability to adapt to and tolerate shift work. For instance, studies of

ageing and the ability to cope with shift work have suggested that older workers generally cope

well with the demands of early shifts but may experience more difficulties with the night shift –

with ageing there is a tendency to become more of a ‘lark’ (waking earlier and most alert in the first

part of the day) than an ‘owl’ (waking later and most alert later in the day or evening) (RSSB, 2010

Research Report T699 pages 21, 36 and Appendix G page 9; Monk 2005).

77.75.75 ORR FORR Fatigue Fatigue Factactors fors for shifor shifttwwork pork patattterernsns::

Night shift covering the whole period between 00:00 and 05:00 (FF1)

Early shift starting between 05:00 and 07:00 (FF2)

Very early shift starting before 05:00 (FF3)

More than 4 consecutive nights in a rotating pattern (FF14)

More than 4 consecutive early shifts in a rotating pattern (FF15)



Backward rotating pattern (FF17)

Rotating pattern of about a week (FF18)

Successive shift start times vary by more than 2 hours (FF19)

More than 6 consecutive night or early shifts in a permanent pattern (MRSF)

TTime of daime of dayy

7.76 The risk of fatigue-related accidents is well correlated to the time of the day.

77.7.777 Plan sPlan safafetety criticy critical wal work tork to ao avvoid timeoid times when alertnes when alertness is loss is loww, i., i.e. pe. particularly farticularly frrom midnightom midnight

tto 6am, but also 6am, but also fo frrom 2pm tom 2pm to 6pm, whero 6pm, where pre practicacticable.able.

7.78 An RSSB analysis of SPAD (Signal Passed at Danger) incidents indicated that the risk factor

increased between two and three-fold between midnight and 06:00 (RSSB, 2010 Research Report

T699 page 26). A study of data from 8-hour morning, afternoon and night shifts indicated that the

risk of an accident was 28% higher on the night shift and 15% higher on the afternoon shift than

on the morning shift (RSSB, 2010 Research Report T699 page 40). These time of day effects are

largely seen as a product of our circadian rhythms of performance and alertness, with increased

crash prevalence during the primary window of circadian low during the late night and early

morning hours (02:00 to 06:00) and a lesser peak during the afternoon secondary window of

circadian low (Pack and others, 1995; Summala and others, 1999).

77.7.799 WherWhere not pre not practicacticable table to ao avvoid soid safafetety criticy critical wal work at timeork at times of los of low alertnew alertnessss, c, consider otheronsider other

ccontrontrol measurol measurees or changes or changes ts to the wo the working enorking envirvironmentonment..

7.80 The main problem in the management of shift work is to cover the night-time hours when

alertness is naturally low. People who work in the late night or early morning often feel sleepy and

fatigued during their shift. This occurs because their circadian rhythm or internal ‘body clock’ is

telling them they should be asleep. If safety critical work cannot be avoided at these times, other

control measures can help mitigate the effects of feeling sleepy and improve alertness. Examples

of such control measures include planned rest breaks, working in pairs and encouraging workers

to stand up and move around. Changes that can be made to the working environment to help

include higher levels of lighting and lower ambient temperatures.



RReest brst breakeakss

7.81 Breaks enable workers to reduce their fatigue and maintain attention. The length and timing

of breaks should be appropriate to the nature of the work and the length of time spent on duty.

77..8822 PPrroovide brvide breakeaks during periods of duts during periods of dutyy, e, exxccept wherept where the we the work prork proovidevides nats naturural opportal opportunitieunitiess

ffor ror relaxation or relaxation or reduceduced vigied vigilanclance.e.

7.83 Frequent short breaks during a shift help manage fatigue and maintain attention. Research

(HSE, 1999) found that during periods of high workload, a fifteen-minute break may overcome

reductions in performance due to fatigue, a six-minute break overcame many, but not all

performance reductions, and a two-minute break was of some benefit but was considerably less

effective. Less demanding tasks are likely to require shorter breaks than more demanding tasks.

7.84 Wherever reasonably practicable, safety critical workers who work at a workstation (e.g. in a

driver’s cab or signal control room) should be given the opportunity to spend breaks away from

the workstation.

77..8855 SSchedule brchedule breakeaks in the middle of a shifs in the middle of a shiftt, wher, where possible, but at a suite possible, but at a suitable time with rable time with reespectspect

tto the to the task activitieask activitiess..

7.86 Scheduling breaks at the start or end of a shift reduces any beneficial effects (RSSB, 2010

Research Report T699 page 6). Schedule a break in the middle of a shift or plan regular breaks

throughout a shift.

77..8877 PPrroovide brvide breakeakss, as appr, as appropriatopriate, that are, that are te ten ten to fifo fiftteen minuteen minutees longs long, wher, where possible.e possible.

7.88 General advice for tasks which require continuous sustained attention, with no natural

breaks in the task and where a lapse in attention can lead to safety implications, is for a

10-to-15-minute break every two hours during the day and every hour during the night. For driving

tasks, good practice would be to plan a short break about every three hours.

7.89 An alternative to providing breaks is to rotate workers around different tasks, provided not

all tasks require similar sustained attention. However, it is unlikely that the majority of safety

critical tasks in the transport system would be of this nature.

77..9090 PPrroovide suitvide suitable arable areas feas for wor workorkers ters to to takake quale qualitity bry breakeakss..



7.91 The quality of breaks is important. A food and drink preparation area, a quiet rest area at a

suitable temperature and with suitable seating, and the facility to talk to colleagues and to take a

walk will all provide a positive environment for a break. Daytime naps between 10 and 20 minutes

result in decreases in subjective sleepiness, increases in objective alertness, and improvements in

cognitive performance (Hilditch and others, 2017). In the case of safety critical workers on a night

shift, the facility to take a short nap during a break can be especially beneficial. Even a short nap of

10 minutes can improve functioning (Flin and others, 2008) but naps of no more than 10 minutes

are advisable if safety critical tasks are to be resumed within 20 minutes of waking. This is to avoid

any latent fatigue on waking from a nap (‘sleep inertia’). Recognition and management of sleep

inertia symptoms in the period immediately after waking is critical to re-establish alertness before

undertaking safety-critical tasks (Ruggiero and others, 2014). Sleep inertia is likely to be more

severe at night when waking from a nap following extended wakefulness due to the interactions

with the body clock and prior sleep/wake patterns (Hilditch and others, 2016).

SSummarummary guidancy guidance fe for wor work pork patattterernsns

7.92 A summary of the above guidance is provided below. The guidelines are not proposed as

prescriptive limits but are intended to provide a framework to help guide dutyholders in defining

their own schemes for controlling fatigue risks; the more a working pattern deviates from the

guidelines, the greater the likely need to assess and control the potential risks from fatigue.

LLength of periods of dutength of periods of dutyy

AAspect of wspect of working porking patattterern and assn and associatociated guidanced guidancee::

• limit shift durations to 12 hours

• limit shift duration to 8-10 hours especially for early and night shifts

• limit shift duration to 8 hours for early shifts starting before 05:00

RReleelevvant ORR Fant ORR Fatigue Fatigue Factactors (as apprors (as appropriatopriate):e):

• very early shifts starting before 05:00 and over 8h long (FF4)

• day shift over 12h long (FF5)

• night shift over 10h long (FF6)

• early shift over 10h long (FF7)



IntInterervvals betals betwween dutieeen dutiess

AAspect of wspect of working porking patattterern and assn and associatociated guidanced guidancee::

• provide a minimum rest period of 12 hours between consecutive shifts

• provide a minimum rest period of 14 hours between consecutive night shifts

RReleelevvant ORR Fant ORR Fatigue Fatigue Factactors (as apprors (as appropriatopriate):e):

• less than 14h rest in any 24h period for night shifts (FF9)

• less than 12h rest in any 24h period for day shifts (FF13)

RRececoovverery time, i.y time, i.e. re. reest dast days betys betwween suceen succceessivssive shife shifttss

AAspect of wspect of working porking patattterern and assn and associatociated guidanced guidancee::

• the maximum number of consecutive day (including mixed patterns) shifts before a rest

day should be seven

• the maximum number of consecutive early shifts before a rest day should be five

• the maximum number of consecutive night shifts before a rest day should be three

• consider shortening the first night shift in a series of night shifts or implementing other

risk controls

• allow two rest days before an early start which follows a night shift

• allow one rest day before an early shift which follows a late shift

• minimise rest day working

RReleelevvant ORR Fant ORR Fatigue Fatigue Factactors (as apprors (as appropriatopriate):e):

• less than 2 days rest after a block of consecutive nights (FF8)

• less than 2 days rest after a block of consecutive early starts (FF8b)

• more than 4 consecutive 12h day shifts (FF10)

• more than 13 consecutive shifts without a 48h break (FF11)



• only one day rest after night shifts (FF12)

• more than 3 consecutive night shifts over 8h long (FF16)

• first night shift (FF20)

• more than 7 consecutive 8h shifts (MRSF)

• more than 12 consecutive day shifts (MRSF)

• more than 55 hours worked in any 7-day period (MRSF)

ShifShift wt work and shifork and shift pt patattterernsns

AAspect of wspect of working porking patattterern and assn and associatociated guidanced guidancee::

• adopt forward rotating shifts rather than backward rotating shifts

• avoid consecutive duties with large variations in start times; ideally avoid variations of

more than two hours

• make reasonable efforts to accommodate personal preferences as these may stem from

an ability to cope with certain shifts

RReleelevvant ORR Fant ORR Fatigue Fatigue Factactors (as apprors (as appropriatopriate):e):

• night shift covering the whole period between 00:00 and 05:00 (FF1)

• early shift starting between 05:00 and 07:00 (FF2)

• very early shift starting before 05:00 (FF3)

• more than 4 consecutive nights in a rotating pattern (FF14)

• more than 4 consecutive early shifts in a rotating pattern (FF15)

• backward rotating pattern (FF17)

• rotating pattern of about a week (FF18)

• successive shift start times vary by more than 2 hours (FF19)

• more than 6 consecutive night or early shifts in a permanent pattern (MRSF)



TTime of daime of dayy

AAspect of wspect of working porking patattterern and assn and associatociated guidanced guidance and re and releelevvant ORR Fant ORR Fatigue Fatigue Factactors (asors (as

apprappropriatopriate):e):

• plan safety critical work to avoid times when alertness is low, i.e. particularly from midnight

to 6am, but also from 2pm to 6pm, where practicable

• where not practicable to avoid safety critical work at times of low alertness, consider

other control measures or changes to the working environment

RReest brst breakeakss

AAspect of wspect of working porking patattterern and assn and associatociated guidanced guidance and re and releelevvant ORR Fant ORR Fatigue Fatigue Factactors (asors (as

apprappropriatopriate):e):

• provide breaks during periods of duty, except where the work provides natural

opportunities for relaxation or reduced vigilance

• schedule breaks in the middle of a shift, where possible, but at a suitable time with respect

to the task activities

• provide breaks, as appropriate, that are ten to fifteen minutes long, where possible

• provide suitable areas for workers to take quality breaks

Implementing yImplementing your wour work pork patattterernsns

7.93 Once the work patterns have been designed, a number of further measures should be taken

to ensure they are successful. Firstly, any technology, systems and arrangements that can be made

to keep them in place should be implemented. Staff should be trained and instructed to ensure

everyone understands fatigue risks and is competent to carry out their work, for example, roster

clerks or managers of safety critical workers. Staff should be supervised to make sure that

arrangements are followed, and supervisors should have sufficient knowledge and understanding

(see 7.98) of how to spot issues with fatigue with their direct reports. Any issues encountered

should be reported to the correct authority and investigated or resolved.



SSystystemsems, t, technologieechnologies and ars and arrrangementangementss

7.94 Since fatigue increases the likelihood of errors, processes which detect the early stages of

fatigue, or which detect or mitigate the effects of fatigue-induced errors should be introduced

where reasonably practicable. For many years various ‘hardware’ aids have been used in the rail

industry to help detect or mitigate fatigue related errors, including for instance the Driver’s

Vigilance Device (DVD), Automatic Warning System (AWS) and Train Protection and Warning System

(TPWS), albeit with mixed results due to potential habituation effects. More recently Automatic

Train Protection (ATP) Systems including the European Train Control System (ETCS) have been

introduced. Manufacturers, leasing companies and operators should consider the potential

benefits available of developing and introducing improved hardware aids for detecting the early

stages of fatigue, and for detecting and mitigating fatigue-induced errors. Additionally, alertness

measuring technologies are becoming more viable and can provide useful insights into how to

address fatigue issues. Some of the opportunities and challenges of using technology to help

detect and monitor fatigue are outlined by Belenky and others (2003). More recent work by RSSB

(2021, Research Report T1193) has reviewed the existing technologies and concluded that whilst

the rail industry understanding of technology has advanced significantly, the evidence for their

adoption is still developing. It is important not to place excessive reliance on such technologies

which could lead to wider organisational fatigue controls being neglected with such technologies

supplementing, rather than replace, wider organisational fatigue controls.

7.95 RSSB continue to work closely with the rail industry to explore if and how monitoring

technologies can support train drivers to improve safety and wellbeing. More information can be

found on the RSSB website, Supporting Drivers: Monitoring Attention and Alertness.

7.96 Error detection and correction processes are not confined to hardware fixes –

improvements to ‘people’ processes should also be considered. One example is training staff in

Non-Technical Skills (NTS), which can help key staff to avoid, detect and recover from errors,

whether caused by fatigue or not, and mitigate their consequences.

7.97 See Further Information for references to RSSB and ORR resources and guidance.

TTrrain, educain, educatate and brief ste and brief stafafff

7.98 Comprehensive fatigue education and awareness arrangements are an essential foundation

for managing and mitigating fatigue risks. Dutyholders should provide their staff with clear and

relevant information on risks to health or safety due to fatigue, and on their arrangements for



managing fatigue.

7.99 Safety critical workers in particular should be made aware of their role and the

requirements on them in meeting the arrangements for managing fatigue. They should be aware

of the impact of their activities on the safety of the transport system and the influence that their

alertness and fatigue can have on that safety when performing safety critical tasks. Such

arrangements would usually include content on the following:

• Basic information on the causes of fatigue, the importance of sleep, and the effects of

circadian (daily) rhythms on alertness and performance.

• Awareness of the organisation’s FRMS programme, including fatigue related policies and

procedures, and the responsibilities of management and employees.

• Personal assessment of fatigue risk and identifying the early signs of fatigue in

themselves (see Figure 1.1) or others. This is especially important for staff responsible for

undertaking fitness for duty checks and for those responsible for ensuring staff remain fit

for duty throughout their shifts.

• The procedures which staff should follow when they identify or suspect fatigue risk in

themselves or others.

• Personal strategies for preventing and managing fatigue risk, covering both work and

home / personal life issues. This should include:

◦ the sleeping environment

◦ proper nutrition

◦ the effects of caffeine and other stimulants, alcohol, drugs

◦ the effect of medications on fatigue

◦ the role of physical fitness in coping with shift work

◦ the importance of maintaining social contact with family and friends

• Procedures for reporting adverse incidents which could be fatigue related, and fatigue

concerns.

• Other topics related to fatigue management specific to the organisation, such as

managing risks from travel time, work-related driving controls (e.g. policy on driving to, at

and from work), use of rest facilities, any napping arrangements, expectations for the

provision and use of lodgings.

7.100 Refresher briefings in fatigue controls should be provided at appropriate intervals,

depending on the degree of fatigue risk in a particular role. Fatigue management should in any

case form part of managers’ and supervisors’ day to day conversations with staff, especially with



staff in safety critical roles.

7.101 It is vital that staff who devise working patterns receive training in roster design and the

implications for fatigue. This should include not only the rostering staff but also any staff or trade

union representatives significantly involved in devising or negotiating working patterns. Trade

unions and other staff representatives have a role to play in making reasonable efforts to ensure

that fatigue risk management good practice is considered by their representatives during

negotiations on working patterns and other issues having a bearing on the control of fatigue risks

so that negotiated terms and conditions and resulting working patterns do not give rise to

excessive fatigue.

Manage and superManage and supervisvise ste stafaff wf working hoursorking hours

7.102 Once work patterns are in place, arrangements should be made to manage staff working

hours, that is, overtime (including exceedances), shift exchange, travel time and on-call duties. This

is discussed below. Without proper control, these factors can negate well-designed shift patterns

and significantly increase fatigue risk in workers. The arrangements made, including the allocation

of responsibilities, roles and functions regarding fatigue management, should be documented in

the FRMS.

7.103 In addition, arrangements should be made to ensure the fitness of workers via medical

assessments during the selection process and via fitness for duty checks. Both are discussed

below.

77..101044 Manage oManage ovvertimeertime::

• Planned work patterns may vary when workers are on call or when unplanned overtime

needs to be worked, e.g. because of worker shortages or sickness. Some individuals may be

keen to maximise their earnings by working as much overtime as possible, with potentially

dangerous consequences in terms of fatigue. Companies are therefore recommended to

have an agreed policy and arrangements for authorising and risk assessing overtime to

minimise the risks from fatigue. Proposed changes to work patterns should wherever

reasonably practicable be risk assessed beforehand to check whether they adequately

take account of good fatigue management practices (see paragraphs 7.20 to 7.92 in

Implementing your plan including the summary in 7.92). Short-notice changes should be

avoided so far as is reasonably practicable. See para 7.105 on limiting exceedances.

• If a fatigue assessment tool, or scheduling software, is used as part of the overtime



authorisation decision to estimate likely fatigue risks from changes to planned rosters

more easily, its limitations should be appreciated (see Appendix D).

77..105105 Manage eManage exxcceedanceedanceess::

• Dutyholders should ensure that any standards and limits that have been identified, and set

are only exceeded with their prior approval, on an infrequent basis and in exceptional

circumstances only. Safety critical workers should be made aware of the standards and

limits that apply to the work they are to undertake and the nature of those exceptional

circumstances in which the limits can be exceeded with prior approval.

• ‘Infrequent basis and exceptional circumstances’ relate to situations where extended

working is necessary to avoid or reduce risks to the health and safety of people on a

transport system or significant disruption to services, and it is not reasonably practicable

to take alternative steps. Such circumstances would include extreme weather conditions,

equipment failure, or an accident or other serious incident. By their nature these

circumstances will be unplanned and unforeseeable.

• Dutyholders should have a clear, documented process for deciding whether to authorise

exceedances of their limits, and staff able to authorise exceedances should receive

training in the process. Before authorising an exceedance, the risks should be assessed to

decide whether the fatigue risks are likely to be unacceptable. Exceedance authorisation

forms are usually used to guide staff through this risk assessment process, which should

require those making authorisation decisions to:

◦ Consider whether any reasonably practicable alternative options are available (e.g.

doing the work at another time with less fatigued staff).

◦ Identify what reasonably practicable mitigation measures may be taken to address

fatigue risk.

◦ Consider the factors which are likely to affect fatigue risks including for instance:

the level of supervision; the frequency and quality of rest periods; the working

pattern leading up to the requested exceedance; the opportunity for breaks; time

of day; nature of the work including how demanding it is; the working environment

including lighting and weather; individual factors such as experience and level of

alertness; and travelling time.

◦ Make a written record of the decision summarising the risks considered and the

corresponding fatigue controls and mitigation measures (e.g. an exceedance

authorisation form).

• Where the organisation’s standards and limits have been exceeded, the reasons for the



exceedance should be identified and suitable measures should be taken to reduce the

risks arising from fatigue and to prevent the exceedance reoccurring.

• Where it can be foreseen that the limits are likely to be exceeded more than occasionally,

e.g. where hours of work are already close to the limits, controllers of safety critical work

should plan accordingly and make any necessary contingency provision to ensure that the

limits are not exceeded, except on a very infrequent basis. Planned training or safety

briefings for safety critical workers should not be a reason for exceeding the standards or

limits. Neither should, for example, the existence of long-standing job vacancies, a block of

maintenance work extending over a few days (e.g. plant shut down or blockade working)

training delays or planned organisational changes that affect the numbers of safety

critical workers. All of these should be foreseeable circumstances. In any case suitable

action should be taken.

In exceptional circumstances where extended working is necessary, all reasonable steps

should be taken to relieve safety critical workers who have worked in excess of any limits

as soon as possible and to ensure that they have sufficient time to be fully rested before

their next period of duty.

77..106106 Manage shifManage shift et exxchangechange::

• To prevent staff swapping shifts without a proper assessment of the potential fatigue

consequences, companies should have a policy and agreed arrangements for shift

exchange, commensurate with the degree of risk. These should, wherever reasonably

practicable, involve an assessment of fatigue risk by a nominated manager before any

exchange is agreed. The assessment should for instance consider whether the proposed

exchange is consistent with relevant company limits and good fatigue management

practices in terms of minimum rest periods between shifts, changes between night and

day shifts etc (see Designing your work patterns paragraphs 7.20 to 7.92). If the assessment

includes use of a fatigue assessment tool, the tool’s limitations should be appreciated.

Some recent scheduling software packages which incorporate fatigue tools can produce

an almost ‘real time’ estimate of likely fatigue levels, provided the system has been fed up-

to-date information on hours actually worked, but these should not be used in isolation -

see Appendix D.

77..101077 Manage trManage traavvel timeel time::

• There may be an increasingly important role for technology in easily recording and



monitoring working time. Electronic swiping of Sentinel or other personal smartcards to

book on and off could help companies assess and control staff fatigue risks in many rail

occupations, especially if combined with a requirement to record travel time and the

location where staff are sleeping (postcode or town). There are other obvious potential

benefits of such smart-card technology, for instance in helping ensure that staff have

appropriate, in-date competences.

• Recording and reviewing the start and end times of individuals working periods (e.g.

booking on and off) is common in some rail occupations and helpful for gathering

information on overtime worked but, at present, it is not done for many supervisory and

management roles, where there may be an explicit or implicit expectation that staff work

the hours required to ‘get the job done’, sometimes without adequate consideration of

possible fatigue risks.

• Accurately recording and then reviewing and monitoring the time spent working and time

spent travelling associated with work helps a company honestly assess the demands on

their employees and the fatigue these demands are likely to generate. This honest

evaluation may reveal significant fatigue risks which are being tolerated by individuals

because of the prevailing safety culture, but which could cause incidents with serious

consequences for staff, others on the rail network or, if staff drive to / at / from work tired,

to themselves and other road users. Fatigue risk assessment tools can help assess likely

risks from commute and travel times. See Appendix A on Travel Time for further

information.

77..108108 Manage on-cManage on-calall arl arrrangementangementss::

• Many rail occupations involve some form of on-call duty, especially supervisory and

management roles. Unless carefully managed, on-call work can easily operate outside of

otherwise reasonable planned working patterns, especially during periods of disruption,

staff shortages, emergencies and so on. Sometimes the company culture leads to on-call

work going unrecorded, potentially leading to under-estimation of staffing requirements

and elevated fatigue risks. Once again, honesty in recording time spent on-call, especially

at times when the individual would otherwise be asleep, helps to properly assess and

control fatigue risk.

• At present, for many roles the on-call arrangements involve a system where all

supervisory and managerial staff are on-call as a ‘just in case’ measure outside their core

working hours. For instance, many daytime staff may remain, officially or unofficially, ‘on-

call’ most evenings and weekends. In many cases it would be beneficial to change to a



more managed on-call rota system where each individual takes their turn (e.g. one in four,

one in seven) in taking all on-call queries for relevant colleagues. This can improve risk

control by ensuring that only well-rested individuals manage important calls, therefore

reducing staff fatigue and improving well-being by reducing disturbed sleep and

improving peace-of-mind (staff can leave their work behind them until their next duty

period, rather than anticipating calls whilst they are off duty). If personal knowledge is

absolutely essential to resolving an urgent on-call issue (such circumstances may in reality

be rare), such an on-call rota system may be less realistic.

77..101099 MMedicedical assal asseessmentssment::

• ROGS 2006 Reg 24 states controllers of safety critical work are to ensure that a person

under their management, supervision or control who carries out safety critical work, is

competent and fit to carry out the work so far as is reasonably practicable. Therefore,

organisations employing staff for safety critical work should have a competence

management system which incorporates suitable medical assessments during staff

selection procedures, and for ensuring ongoing staff fitness for duty. General advice can

be found in ORR’s Railway Safety Publication 1 ‘Developing and Maintaining Staff

Competence’. Various medical conditions and sleep disorders may increase the risk of an

individual feeling sleepy. Research in both the road and rail transport sectors has found

that the prevalence of a sleep condition called obstructive sleep apnoea (intermittently

stopping breathing during sleep, which disturbs sleep and causes fatigue) is higher than in

the general population. RSSB has researched obstructive sleep apnoea (RSSB, 2006

Research Report T299) and has produced useful guidance (RSSB, 2014 GOGN 3655 Issue 2).

• Various screening questionnaires have been developed which can help a competent

occupational health practitioner in the initial identification of individuals who could be

suffering from undiagnosed obstructive sleep apnoea (see for instance the Berlin

Questionnaire and the STOP-BANG Questionnaire, accessible via the websites of the

British Snoring and Sleep Apnoea Association and the American Sleep Apnoea Association

detailed in Further Information). Screening for such conditions periodically and for

instance, after any suspected fatigue related incidents can help reduce risks from staff

developing such problems as their career progresses – effective treatments are often

available.

77..111010 FFitneitness fss for dutor duty:y:



• Companies should have fitness for duty checking arrangements to ensure that staff

reporting for safety critical work are not suffering, or likely to suffer during their shift,

from fatigue. Controllers of safety critical work should ensure, so far as is reasonably

practicable, that safety critical workers who report for duty where they are clearly unfit

due to fatigue, or who, through the course of their work shift become clearly unfit owing

to fatigue, do not undertake, nor continue with, safety critical work (ROGS 2006 Reg 25).

Fitness for duty checks should include both objective (e.g. hours of sleep or wakefulness)

and subjective measures (e.g. how alert or sleepy people feel). Both are considered below.

• Such arrangements seek to identify any issues which may reduce the individual’s ability to

work safely including, not only fatigue, but:

◦ any drug and alcohol use

◦ illness or its after-effects

◦ potential distraction or other psychological effects from any recent incident

◦ work related or domestic problems

• The system should seek to establish whether the individual has had sufficient sleep in the

hours before starting work, such that they should be able to carry out their work safely for

the whole of their shift.

• Controllers of safety critical work should not allow workers to undertake safety critical

work if they have not had sufficient rest before starting a period of duty. The reason(s)

why the safety critical worker is or has become fatigued should be established, so far as is

reasonably practicable.

• The system should identify not just whether the individual is fit at the start of the shift but

is likely to remain fit until the end of their shift – being awake too long before work greatly

increases the risk of fatigue later in the work period. If remote booking-on procedures are

used, random face-to-face checks should be carried out sufficiently frequently to provide

visual assurance that individuals are in a physically fit state for work. In the event of a

safety critical worker being so unfit, appropriate control measures (such as providing

sufficient rest) should be applied before the safety critical worker commences or

recommences safety critical work.

• In addition, various fatigue question-sets and rating scales are available which may help

staff checking fitness for duty (see RSSB, 2022, Fitness for duty and assessing fatigue) but

a culture of honesty is important to the success of such an approach. The best example to

set for staff working when they are fatigued is to develop an open, ‘just’ culture. In a just

culture staff take their responsibilities to obtain sufficient sleep seriously, but feel

confident that, if on occasion they feel too fatigued to work safely (e.g. due to a new baby



at home keeping them awake), they will not be punished for honestly declaring this so that

alternative arrangements can be made.

• Safety critical workers should be made aware of the procedures to be followed if they

consider that there are circumstances, such as significant life events or medical

conditions, that may cause them to either be, or become so fatigued, that health and

safety could be affected. Planning for sufficient spare staffing cover, so far as is

reasonably practicable, can also help avoid staff feeling compelled to work even if

fatigued, but this relies on staff not abusing the arrangements.
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